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(54) MEASURING CONTAINER SUPPLYING DEVICE

(57) An alignment transfer section (30) transfers
measurement containers (60) that align along an align-
ment rail (32). A step (66) of each measurement container
(60) that is formed by a body and a neck comes in contact
with an upper side (32a) of the alignment rail (32) so that
the measurement container (60) is supported by the
alignment rail (32) in a suspended state. The alignment
rail (32) is disposed to slope downward toward the end
thereof. The alignment transfer section (30) includes an
upthrust plate (34) that comes in contact with the bottom
of the measurement containers (60) supported by the
alignment rail (32), and transfers the measurement con-
tainers (60) toward the end of the alignment rail (32) by
causing the upthrust plate (34) or the alignment rail (32)
to make an upward-downward motion so that a state in
which the step (66) of each measurement container (60)
comes in contact with the upper side (32a) of the align-
ment rail (32) and a state in which the step (66) of each
measurement container (60) is situated away from the
upper side (32a) of the alignment rail (32) are alternately
repeated.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a measurement
container supply device that is included in an automatic
analyzer.

BACKGROUND ART

[0002] A sample analyzer that includes a container
supply device that supplies a container used to analyze
a sample has been known (see JP-A-2012-141226, for
example). The container supply device includes a stor-
age section that stores a container, a carry-out section
that carries the container out of the storage section, a
pair of transfer rails that transfer the container that has
been carried by the carry-out section, and a rotary trans-
fer section that transfers the container that has been
transferred by the pair of transfer rails to a standby po-
sition at which a supply catcher section can hold the con-
tainer.

SUMMARY OF INVENTION

TECHNICAL PROBLEM

[0003] The above container supply device is config-
ured so that the container that has been carried by the
carry-out section slides down toward the rotary transfer
section in a state in which the collar thereof engages with
the upper side of the transfer rails. Therefore, when the
container is light in weight, the container may not slide
down due to friction between the upper side of the transfer
rails and the collar. Such problem may be solved by in-
creasing the slope angle of the transfer rails. In this case,
however, the height of the container supply device nec-
essarily increases.
[0004] The invention was conceived in view of the
above problems. Several aspects of the invention may
provide a measurement container supply device that can
reliably transfer a measurement container supported
(held) by an alignment rail.

SOLUTION TO PROBLEM

[0005]

(1) According to one embodiment of the invention,
there is provided a measurement container supply
device that is included in an automatic analyzer, the
measurement container supply device including:

a storage section that stores a measurement
container;
a carry-out section that carries the measure-
ment container out of the storage section;
an alignment transfer section that transfers the

measurement container that has been carried
by the carry-out section and aligned along an
alignment rail toward an end of the alignment
rail; and
a supply section that holds the measurement
container that has been transferred to the end
of the alignment rail, and transfers the measure-
ment container to a predetermined supply posi-
tion,
the measurement container including a body,
and a neck that has an outer diameter larger
than that of the body, a step that is formed by
the body and the neck coming in contact with an
upper side of the alignment rail so that the meas-
urement container is supported by the alignment
rail in a suspended state,
the alignment rail being disposed to slope down-
ward toward the end, and
the alignment transfer section including a plate-
like member that comes in contact with a bottom
of the measurement container that is supported
by the alignment rail, and transferring the meas-
urement container toward the end of the align-
ment rail by causing at least one of the plate-like
member and the alignment rail to make an up-
ward-downward motion.

According to this embodiment, it is possible to relia-
bly transfer the measurement container supported
by the alignment rail by transferring the measure-
ment container toward the end of the alignment rail
by causing at least one of the plate-like member (that
comes in contact with the bottom of the measure-
ment container that is supported by the alignment
rail) and the alignment rail to make an upward-down-
ward motion.
(2) In the above measurement container supply de-
vice, the alignment transfer section may cause at
least one of the plate-like member and the alignment
rail to make an upward-downward motion so that a
state in which the step comes in contact with the
upper side of the alignment rail and a state in which
the step is situated away from the upper side of the
alignment rail are alternately repeated.
It is possible to more reliably transfer the measure-
ment container supported by the alignment rail by
causing at least one of the plate-like member and
the alignment rail to make an upward-downward mo-
tion so that a state in which the step of the measure-
ment container comes in contact with the upper side
of the alignment rail and a state in which the step of
the measurement container is situated away from
the upper side of the alignment rail are alternately
repeated.
(3) In the above measurement container supply de-
vice, the alignment transfer section may cause the
plate-like member or the alignment rail to make an
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upward-downward motion by rotating an eccentric
shaft that rotatably supports the plate-like member
or the alignment rail.
This makes it possible to cause at least one of the
plate-like member and the alignment rail to make an
upward-downward motion using a simple configura-
tion.

BRIEF DESCRIPTION OF DRAWINGS

[0006]

FIG. 1 is a perspective view illustrating an example
of a measurement container supply device accord-
ing to one embodiment of the invention.
FIG. 2 is a perspective view illustrating an alignment
transfer section and a supply section.
FIG. 3 is a side view illustrating a measurement con-
tainer.
FIG. 4 is a side view illustrating an alignment transfer
section.
FIG. 5 is a schematic cross-sectional view illustrating
an eccentric shaft.
FIG. 6A is a schematic view illustrating a motion of
an eccentric shaft and an upthrust plate.
FIG. 6B is a schematic view illustrating a motion of
an eccentric shaft and an upthrust plate.
FIG. 7 is a schematic view illustrating a motion of a
measurement container supported by an alignment
rail.
FIG. 8 illustrates a modification.
FIG. 9 illustrates another modification.

DESCRIPTION OF EMBODIMENTS

[0007] Exemplary embodiments of the invention are
described in detail below with reference to the drawings.
Note that the following exemplary embodiments do not
unduly limit the scope of the invention as stated in the
claims. Note also that all of the elements described in
connection with the following exemplary embodiments
should not necessarily be taken as essential elements
of the invention.

1. Overall configuration

[0008] FIG. 1 illustrates an example of a measurement
container supply device according to one embodiment
of the invention. The measurement container supply de-
vice according to one embodiment of the invention is a
device that is included in an automatic analyzer (i.e.,
forms part of the automatic analyzer), and supplies a
measurement container that is used to analyze a sample.
[0009] As illustrated in FIG. 1, a measurement contain-
er supply device 1 includes a storage section 10 that
stores a plurality of measurement containers 60 placed
therein, a carry-out section 20 that carries the measure-
ment container 60 stored in the storage section 10 out

of the storage section 10, an alignment transfer section
30 that transfers the measurement container 60 that has
been carried by the carry-out section 20 toward a supply
section 40, and the supply section 40 that holds the meas-
urement container 60 that has been transferred by the
alignment transfer section 30, and transfers the meas-
urement container 60 to a predetermined supply position.
[0010] The carry-out section 20 includes a belt 24 that
is provided with a plurality of holding plates 22 that can
hold the measurement container 60, and a driver section
that rotates the belt 24. The measurement container 60
stored in the storage section 10 is held by the holding
plate 22, transferred upward due to rotation of the belt
24, and falls from the belt 24 at a position opposite to the
storage section 10.
[0011] As illustrated in FIGS. 1 and 2, the alignment
transfer section 30 includes a pair of alignment rails 32,
an upthrust plate 34 (i.e., plate-like member) that is pro-
vided under the alignment rails 32, and a driver section
that causes the upthrust plate 34 to make an upward-
downward motion. The alignment rails 32 slope down-
ward toward the end thereof (toward the supply section
40), and the upthrust plate 34 slopes so as to be parallel
to the alignment rails 32. The measurement container 60
that has fallen from the belt 24 aligns along the alignment
rails 32 due to its weight. The measurement containers
60 that have been aligned along the alignment rails 32
are transferred toward the end of the alignment rails 32
while making an upward-downward motion due to the
upthrust motion of the upthrust plate 34. The details of
the alignment transfer section 30 are described later.
[0012] The supply section 40 includes a holding sec-
tion 50 that holds the measurement container 60, a sup-
port section 42 that supports the holding section 50 so
as to be rotatable, and a driver section that rotates the
holding section 50. The holding section 50 is provided
with two holding guides 51 that can hold the measure-
ment container 60. The measurement container 60 that
has been transferred to the end of the alignment rails 32
is fitted into the holding guide 51 that is formed at a po-
sition P1, and the holding section 50 is rotated by 180°
around the vertical axis so that the measurement con-
tainer 60 is transferred to a supply position P2. The meas-
urement container 60 that has been transferred to the
supply position P2 is removed by an external transfer
section (e.g., arm), and transferred to another area of the
automatic analyzer. A sample and a reagent are put into
the measurement container 60 that has been transferred
to the other area of the automatic analyzer. After com-
pletion of a predetermined process, a specific substance
included in the sample is quantitatively analyzed using
an optical means, a magnetic means, or a chemical
means.
[0013] Note that the alignment rails 32 are provided
with a sensor that detects whether or not a predetermined
number of measurement containers 60 have been
aligned along the alignment rails 32, and the carry-out
section 20 stops operation when it has been detected
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that a predetermined number of measurement contain-
ers 60 have been aligned along the alignment rails 32.
A sensor that detects whether or not the measurement
container 60 is present at the supply position P2 is pro-
vided at the supply position P2 of the supply section 40.
When it has been detected that the measurement con-
tainer 60 is not present at the supply position P2, the
removal operation of the external transfer section (e.g.,
arm) is suspended for a certain period of time, and is
resumed after the measurement container 60 has been
transferred to the supply position P2.
[0014] FIG. 3 illustrates an example of the measure-
ment container 60. As illustrated in FIG. 3, the measure-
ment container 60 is a container that has an approxi-
mately cylindrical shape, and has an upper opening. The
measurement container 60 includes a body 62 that has
an outer diameter R1, and a neck 64 that has an outer
diameter R2 that is larger than the outer diameter R1. An
opening 65 of the measurement container 60 is situated
over the neck 64. A step 66 is formed at the interface
(boundary) between the neck 64 and the body 62.

2. Configuration of alignment transfer section

[0015] FIG. 4 is a side view illustrating the alignment
transfer section 30. As illustrated in FIG. 4, the alignment
rails 32 (that make a pair) are configured so that an upper
side 32a thereof comes in contact with the step 66 of the
measurement container 60 to support the measurement
container 60 in a suspended state. Specifically, the align-
ment rails 32 (that make a pair) are disposed in parallel
with each other at an interval that is larger than the outer
diameter R1 of the body 62 and is smaller than the outer
diameter R2 of the neck 64. An upper side 34a of the
upthrust plate 34 comes in contact with the bottom of the
measurement container 60 that is supported by the align-
ment rails 32.
[0016] The alignment transfer section 30 includes a
drive pulley 70, a driver section (not illustrated in FIG. 4)
that rotates the drive pulley 70, two driven pulleys 72, a
timing belt 74 that connects the drive pulley 70 and the
two driven pulleys 72, and two eccentric shafts 76 that
are respectively provided to the two driven pulleys 72,
and rotatably support the upthrust plate 34. The rotational
motion of the driver section (e.g., motor) is transmitted
to the two eccentric shafts 76 through the drive pulley
70, the timing belt 74, and the driven pulleys 72, and
converted into the upward-downward motion (vertical
motion) of the upthrust plate 34.
[0017] FIG. 5 is a schematic cross-sectional view illus-
trating the eccentric shaft 76. As illustrated in FIG. 5, the
driven pulley 72 is secured on a drive side 76a of the
eccentric shaft 76, and a driven side 76b of the eccentric
shaft 76 rotatably supports the upthrust plate 34 through
a bearing. The driven side 76b of the eccentric shaft 76
is eccentric with respect to the drive side 76a by an ec-
centric amount X. Therefore, the driven side 76b produc-
es a difference in height of 2X when the drive side 76a

makes one revolution. Since the driven side 76b rotatably
supports the upthrust plate 34, the upthrust plate 34
makes an upward-downward motion within the range of
2X (difference in height) when the drive side 76a makes
one revolution.
[0018] FIG. 6A is a schematic view illustrating the mo-
tion of the eccentric shaft 76 and the upthrust plate 34.
As illustrated in FIG. 6A, the two eccentric shafts 76 are
disposed to be parallel to each other so that the rotation
angle θ changes in the same phase. Therefore, the up-
thrust plate 34 makes an upward-downward motion (i.e.,
a circular motion that maintains a constant angle) while
maintaining a constant slope angle when the drive side
76a of each of the two eccentric shafts 76 rotates. In FIG.
6B, the solid lines indicate the positions of the eccentric
shafts 76 and the upthrust plate 34 when the rotation
angle θ of the eccentric shafts 76 is 0° (or 360°), and the
dotted lines indicate the positions of the eccentric shafts
76 and the upthrust plate 34 when the rotation angle θ
of the eccentric shafts 76 is 180°. As illustrated in FIG.
6B, the upthrust plate 34 makes an upward-downward
motion in the vertical direction (i.e., the direction orthog-
onal to the longitudinal direction of the upthrust plate 34)
within the range of 2X (difference in height) when the
eccentric shafts 76 make one revolution. Since the align-
ment rails 32 are secured on the device, the distance
between each alignment rail 32 and the upthrust plate
34 in the vertical direction changes as the upthrust plate
34 makes an upward-downward motion.
[0019] FIG. 7 is a schematic view illustrating the motion
of the measurement containers 60 that are supported by
the alignment rails 32. Note that FIG. 7 illustrates an ex-
ample in which the upthrust plate 34 is caused to make
an upward-downward motion once (i.e., the eccentric
shafts 76 are caused to make one revolution) in a state
in which the distance between each alignment rail 32 and
the upthrust plate 34 is a maximum (i.e., a state in which
the rotation angle θ of the eccentric shafts 76 is 0° in FIG.
6A) (hereinafter referred to as "start state").
[0020] In the start state illustrated in FIG. 7, the meas-
urement containers 60 are supported by the alignment
rails 32 in a suspended state in which the step 66 thereof
comes in contact with the upper side 32a of each align-
ment rail 32, and the bottom thereof comes in contact
with the upper side 34a of the upthrust plate 34.
[0021] When the upthrust plate 34 has made an up-
ward motion (i.e., has moved upward), the measurement
containers 60 are thrust upward by the upthrust plate 34
(i.e., the step 66 is situated away from the upper side 32a
of each alignment rail 32). Since the alignment rails 32
slope downward toward the end thereof (i.e., toward the
supply section 40 (in the rightward direction in FIG. 7)),
the measurement containers 60 fall down toward the end
of the alignment rails 32 (rotate clockwise around the
bottom) due to their weight, and become still when the
step 66 has come in contact with the upper side 32a of
each alignment rail 32.
[0022] When the upthrust plate 34 has made a down-
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ward motion (i.e., has moved downward), the measure-
ment containers 60 rotate counterclockwise around the
point of contact between the step 66 and the upper side
32a of each alignment rail 32, and are supported by the
alignment rails 32 in the suspended state. The measure-
ment containers 60 thus move toward the end of the align-
ment rails 32 by the fall amount (moving amount L). It is
possible to move the measurement containers 60 toward
the end of the alignment rails 32 by repeatedly causing
the upthrust plate 34 to make the above motion (upward-
downward motion).
[0023] The measurement container supply device 1
according to one embodiment of the invention is thus
configured so that the measurement containers 60 are
transferred toward the end of the alignment rails 32 by
causing the upthrust plate 34 to make an upward-down-
ward motion so that a state in which the step 66 comes
in contact with the upper side 32a of each alignment rail
32 and a state in which the step 66 is situated away from
the upper side 32a of each alignment rail 32 are alter-
nately repeated. This makes it possible to reliably transfer
the measurement containers 60 along the alignment rails
32.
[0024] Although FIG. 6A illustrates an example in
which the upthrust plate 34 is caused to make an upward-
downward motion by rotating the eccentric shafts 76
clockwise when the alignment rails 32 slope downward
in the rightward direction, the upthrust plate 34 may be
caused to make an upward-downward motion by rotating
the eccentric shafts 76 counterclockwise. In the example
illustrated in FIG. 6A, the moving amount L of the meas-
urement containers 60 when the eccentric shafts 76 are
caused to make one revolution (i.e., the upthrust plate
34 is caused to make an upward-downward motion once)
counterclockwise is larger than the moving amount L of
the measurement containers 60 when the eccentric
shafts 76 are caused to make one revolution clockwise.
Specifically, when the upthrust plate 34 is caused to make
an upward-downward motion (i.e., a counterclockwise
circular motion that maintains a constant angle) by rotat-
ing the eccentric shafts 76 counterclockwise, the upthrust
plate 34 pushes the bottom of the measurement contain-
ers 60 in the upper left direction while the measurement
containers 60 fall down clockwise due to their weight.
Therefore, the moving amount L when the eccentric
shafts 76 are rotated counterclockwise is larger than the
moving amount L when the eccentric shafts 76 are rotat-
ed clockwise.

3. Modifications

[0025] The invention is not limited to the above em-
bodiments. Various modifications and variations may be
made of the above embodiments. The invention includes
configurations that are substantially the same as the con-
figurations described in connection with the above em-
bodiments (e.g., in function, method and effect, or objec-
tive and effect). The invention also includes a configura-

tion in which an unsubstantial element described in con-
nection with the above embodiments is replaced by an-
other element. The invention also includes a configura-
tion having the same effects as those of the configura-
tions described in connection with the above embodi-
ments, or a configuration capable of achieving the same
object as those of the configurations described in con-
nection with the above embodiments. The invention fur-
ther includes a configuration obtained by adding a known
technique to the configurations described in connection
with the above embodiments.
[0026] Although the above embodiments have been
described taking an example in which the upthrust plate
34 is caused to make an upward-downward motion by
rotating the eccentric shaft 76 that rotatably supports the
upthrust plate 34 (plate-like member), the configuration
is not limited thereto. As illustrated in FIG. 8, the upthrust
plate 34 may be biased in the vertical direction using a
tension spring 80, and a solenoid 82 may be provided
under the upthrust plate 34, and cause the upthrust plate
34 to make an upward-downward motion, for example.
In this case, the upthrust plate 34 is pushed upward when
power is supplied to the solenoid 82, and is moved down-
ward due the action of the tension spring 80 when the
supply of power to the solenoid 82 is stopped.
[0027] Although the above embodiments have been
described taking an example in which the upthrust plate
34 (plate-like member) is caused to make an upward-
downward motion in a state in which the alignment rails
32 are fixed, the alignment rails 32 may be caused to
make an upward-downward motion in a state in which
the plate-like member is fixed. In this case, the measure-
ment containers 60 are caused to fall down by moving
the alignment rails 32 downward in the start state illus-
trated in FIG. 7, and the alignment rails 32 are moved
upward so that the measurement containers 60 are sup-
ported by the alignment rails 32 in a suspended state.
The measurement containers 60 are thus moved (trans-
ferred) forward. When the configuration in which the
alignment rails 32 are caused to make an upward-down-
ward motion is employed, the measurement container
60 that falls from the carry-out section 20 is easily fitted
to the alignment rails 32, and it is possible to suppress a
situation in which the measurement containers 60 are
not transferred along the alignment rails 32. Alternatively,
the alignment rails 32 and the upthrust plate 34 (plate-
like member) may be caused to make an upward-down-
ward motion in an opposite phase. In this case, the meas-
urement containers 60 are caused to fall down by moving
the alignment rails 32 downward while moving the up-
thrust plate 34 upward in the start state illustrated in FIG.
7, and the alignment rails 32 are moved upward while
moving the upthrust plate 34 downward so that the meas-
urement containers 60 are supported by the alignment
rails 32 in a suspended state. The measurement contain-
ers 60 are thus moved (transferred) forward.
[0028] Although the above embodiments have been
described taking an example in which the upper side 32a
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of the alignment rails 32 is flat, the upper side 32a of the
alignment rails 32 may be provided with steps (i.e., may
have a step-like configuration) (see FIG. 9). In this case,
the measurement containers 60 move forward stepwise
along the alignment rails 32 each time the upthrust plate
34 or the alignment rails 32 make an upward-downward
motion. This makes it possible to maintain the posture of
the measurement container 60 supported by the align-
ment rails 32 so that the longitudinal direction thereof is
parallel to the vertical axis.

REFERENCE SIGNS LIST

[0029] 1: measurement container supply device, 10:
storage section, 20: carry-out section, 22: holding plate,
24: belt, 30: alignment transfer section, 32: alignment
rail, 34: upthrust plate (plate-like member), 40: supply
section, 42: support section, 50: holding section, 51: hold-
ing guide, 60: measurement container, 62: body, 64:
neck, 65: opening, 66: step, 70: drive pulley, 72: driven
pulley, 74: timing belt, 76: eccentric shaft, 80: tension
spring, 82: solenoid

Claims

1. A measurement container supply device that is in-
cluded in an automatic analyzer, the measurement
container supply device comprising:

a storage section that stores a measurement
container;
a carry-out section that carries the measure-
ment container out of the storage section;
an alignment transfer section that transfers the
measurement container that has been carried
by the carry-out section and aligned along an
alignment rail toward an end of the alignment
rail; and
a supply section that holds the measurement
container that has been transferred to the end
of the alignment rail, and transfers the measure-
ment container to a predetermined supply posi-
tion,
the measurement container including a body
and a neck that has an outer diameter larger
than an outer diameter of the body, a step that
is formed by the body and the neck coming in
contact with an upper side of the alignment rail
so that the measurement container is supported
by the alignment rail in a suspended state,
the alignment rail being disposed to slope down-
ward toward the end, and
the alignment transfer section including a plate-
like member that comes in contact with a bottom
of the measurement container that is supported
by the alignment rail, and transferring the meas-
urement container toward the end of the align-

ment rail by causing at least one of the plate-like
member and the alignment rail to make an up-
ward-downward motion.

2. The measurement container supply device as de-
fined in claim 1,
wherein the alignment transfer section causes at
least one of the plate-like member and the alignment
rail to make an upward-downward motion so that a
state in which the step comes in contact with the
upper side of the alignment rail and a state in which
the step is situated away from the upper side of the
alignment rail are alternately repeated.

3. The measurement container supply device as de-
fined in claim 1 or 2,
wherein the alignment transfer section causes the
plate-like member or the alignment rail to make an
upward-downward motion by rotating an eccentric
shaft that rotatably supports the plate-like member
or the alignment rail.
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