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Description

Field of the invention

[0001] The present invention relates to a sample
processing system, and particularly to a sample process-
ing system including a plurality of sample processing ap-
paratuses. The present invention also relates to a base
used for the sample processing system including the plu-
rality of sample processing apparatuses. Further, the
present invention relates to a sample processing appa-
ratus.

Background

[0002] Conventionally, there is a known sample
processing system including a plurality of sample
processing apparatuses. Such a sample processing sys-
tem is configured to include: bases on which a sample
processing apparatus is respectively placed; and a trans-
porting apparatus for transporting samples to the sample
processing apparatuses. Each sample processing appa-
ratus can be moved on the base when a connection there-
of to the transporting apparatus is released. However,
when the sample processing apparatuses are moved on
the base, there is a fear of the sample processing appa-
ratuses falling off the base. Owing to this, performing
maintenance work on the sample processing apparatus-
es is onerous.
[0003] In order to eliminate the onerosity of the main-
tenance work, in a sample processing system described
in JP laid-open patent 2001-349897, two sample
processing apparatuses are arranged to be adjacent to
each other on a straight-line travel path provided on the
base. The sample processing system is configured such
that, when maintenance work is performed on the sample
processing apparatuses, one of the two sample process-
ing apparatuses is rectilinearly moved on the movement
path in a direction along which the sample processing
apparatuses are arranged. In this manner, the sample
processing apparatuses can be distanced from each oth-
er, and space for the maintenance work can be obtained.
[0004] However, in the sample processing system de-
scribed in JP laid-open patent 2001-349897, the move-
ment of the sample processing apparatus is limited to
rectilinear movement. For this reason, in the case where
the maintenance work is to be performed on side faces,
of the two sample processing apparatuses, which are
opposed to each other, it is necessary to have a move-
ment path of a substantial length in order to make a sub-
stantial distance between these two sample processing
apparatuses so that sufficient space for the maintenance
work can be obtained. Accordingly, there is a problem
that the sample processing system is large in size.

Summary of the Invention

[0005] The scope of the invention is defined solely by

the appended claims, and is not affected to any degree
by the statements within this summary.
[0006] A first aspect of this invention is a sample
processing system as defined in claim 1.

Brief description of the drawings

[0007]

FIG. 1 is a perspective view showing an overall struc-
ture of a blood analyzer according to an embodiment
of the present invention;
FIG. 2 schematically shows measurement units and
a sample transporting apparatus of the blood ana-
lyzer according to the embodiment of the present
invention;
FIG. 3 is a perspective view showing internal struc-
tures of the measurement units and the sample
transporting apparatus of the blood analyzer accord-
ing to the embodiment of the present invention;
FIG. 4 is a perspective view showing a rack and sam-
ple containers of the blood analyzer according to the
embodiment of the present invention;
FIG. 5 is a bottom view of the measurement units of
the blood analyzer according to the embodiment of
the present invention;
FIG. 6 is a back view of a measurement unit of the
blood analyzer according to the embodiment of the
present invention;
FIG. 7 is a perspective view illustrating the measure-
ment unit of the blood analyzer according to the em-
bodiment of the present invention;
FIG. 8 is a plan view illustrating the sample trans-
porting apparatus of the blood analyzer according to
the embodiment of the present invention;
FIG. 9 is a side view illustrating the sample trans-
porting apparatus of the blood analyzer according to
the embodiment of the present invention;
FIG. 10 is a side view illustrating the sample trans-
porting apparatus of the blood analyzer according to
the embodiment of the present invention;
FIG. 11 is a block diagram illustrating a control ap-
paratus of the blood analyzer according to the em-
bodiment of the present invention;
FIG. 12 is a perspective view showing a base of the
blood analyzer according to the embodiment of the
present invention;
FIG. 13 is a perspective view illustrating the base of
the blood analyzer according to the embodiment of
the present invention;
FIG. 14 is a diagram for describing movements, to
a maintenance work position and to a second loading
position, of the measurement units of the blood an-
alyzer according to the embodiment of the present
invention;
FIG. 15 is a diagram for describing the movements,
to the maintenance work position and to the second
loading position, of the measurement units of the
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blood analyzer according to the embodiment of the
present invention;
FIG. 16 is a diagram for describing the movements,
to the maintenance work position and to the second
loading position, of the measurement units of the
blood analyzer according to the embodiment of the
present invention;
FIG. 17 is a diagram for describing the movements,
to the maintenance work position and to the second
loading position, of the measurement units of the
blood analyzer according to the embodiment of the
present invention;
FIG. 18 is a diagram for describing the movements,
to the maintenance work position and to the second
loading position, of the measurement units of the
blood analyzer according to the embodiment of the
present invention;
FIG. 19 is a diagram for describing the movements,
to the maintenance work position and to the second
loading position, of the measurement units of the
blood analyzer according to the embodiment of the
present invention;
FIG. 20 is a diagram for describing the movements,
to the maintenance work position and to the second
loading position, of the measurement units of the
blood analyzer according to the embodiment of the
present invention;
FIG. 21 is a diagram for describing the movements,
to the maintenance work position and to the second
loading position, of the measurement units of the
blood analyzer according to the embodiment of the
present invention;
FIG. 22 is a diagram for describing the movements,
to the maintenance work position and to the second
loading position, of the measurement units of the
blood analyzer according to the embodiment of the
present invention; and
FIG. 23 illustrates a positional relationship of each
measurement unit of the blood analyzer according
to the embodiment of the present invention, with the
rack and the sample containers, each measurement
unit being disposed in the second loading position.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0008] Hereinafter, an embodiment of a sample
processing system of the invention will be described in
detail with reference to the accompanying drawings.
[0009] FIG. 1 is a perspective view showing an overall
structure of a blood analyzer according to the embodi-
ment of the present invention. FIGS. 2 to 13 illustrate in
detail the respective components of the blood analyzer
according to the embodiment shown in FIG. 1. First, an
overall structure of a blood analyzer 1 according to the
embodiment of the present invention will be described
with reference to FIGS. 1 to 13. Note that the present
embodiment describes a case where the present inven-

tion is applied in the blood analyzer that is an example
of a sample processing system.
[0010] As shown in FIG. 1, the blood analyzer 1 ac-
cording to the present embodiment includes: two meas-
urement units that are a first measurement unit 2 and a
second measurement unit 3; a sample transporting ap-
paratus (sampler) 4 disposed in front of the first meas-
urement unit 2 and the second measurement unit 3 (i.e.,
disposed on an arrow Y1 direction side); a control appa-
ratus 5 structured as a PC (Personal Computer) that is
electrically connected to the first measurement unit 2,
the second measurement unit 3, and the sample trans-
porting apparatus 4; and a base 6 for mounting thereon
the first measurement unit 2 and the second measure-
ment unit 3. Further, the blood analyzer 1 is connected
to a host computer 7 (see FIG. 2) via the control apparatus
5.
[0011] As shown in FIGS. 1 and 2, the first measure-
ment unit 2 and the second measurement unit 3 are ar-
ranged, along the X direction, on the base 6 so as to be
adjacent to each other. The first measurement unit 2 in-
cludes: a front face 2a on a sample transporting appara-
tus 4 side (Y1 direction side); a back face 2b on a Y2
direction side; one side face 2c on an X2 direction side;
the other side face 2d on an X1 direction side; and a
bottom face 2e (see FIG. 5). The second measurement
unit 3 includes: a front face 3a on the sample transporting
apparatus 4 side (Y1 direction side) ; a back face 3b on
the Y2 direction side; one side face 3c on the X2 direction
side; the other side face 3d on the X1 direction side; and
a bottom face 3e (see FIG. 5). The first measurement
unit 2 and the second measurement unit 3 are arranged
such that the one side face 2c of the first measurement
unit 2 and the other side face 3d of the second measure-
ment unit 3 are closely opposed to each other. When
arranged on the base 6, the first measurement unit 2 and
the second measurement unit 3 include an overhanging
portion 2f and an overhanging portion 3f at the front face
2a and the front face 3a, respectively, the overhanging
portions 2f and 3f protruding (on a Z1 direction side)
above the sample transporting apparatus 4. The first
measurement unit 2 and the second measurement unit
3 also include an overhanging portion 2g and an over-
hanging portion 3g at the back face 2b and the back face
3b, respectively, which protrude backward (in the Y2 di-
rection). Accordingly, the external shape of the first and
second measurement units 2 and 3 is configured so as
to protrude, when viewed in a plan view, beyond the ex-
ternal shape of the base 6.
[0012] Further, as shown in FIGS. 1 to 3, the first meas-
urement unit 2 and the second measurement unit 3 are
measurement units of practically the same type, which
are arranged so as to be adjacent to each other. To be
specific, in the present embodiment, the second meas-
urement unit 3 uses the same measurement principle as
that of the first measurement unit 2 to measure a sample
for the same measurement item as that of the first meas-
urement unit 2. The second measurement unit 3 further
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performs measurement for measurement items for which
the first measurement unit 2 does not perform measure-
ment. As shown in FIG. 2, the first measurement unit 2
includes : a sample aspirator 21 for aspirating a blood
sample from a sample container (test tube) 100; a spec-
imen preparation section 22 for preparing a detection
specimen from the blood aspirated by the sample aspi-
rator 21; and a detector 23 for detecting blood cells from
the detection specimen prepared by the specimen prep-
aration section 22. Also, the second measurement unit
3 includes: a sample aspirator 31 for aspirating a blood
sample from a sample container (test tube) 100; a spec-
imen preparation section 32 for preparing a detection
specimen from the blood aspirated by the sample aspi-
rator 31; and a detector 33 for detecting blood cells from
the detection specimen prepared by the specimen prep-
aration section 32.
[0013] Further, the first measurement unit 2 includes :
a loading opening 24 (see FIG. 1) through which a sample
container 100 accommodated in a rack 101 (see FIG. 4)
transported by the sample transporting apparatus 4 is
loaded into the first measurement unit 2; and a sample
container transporter 25 for loading the sample container
100 from the rack 101 into the first measurement unit 2,
and for transporting the sample container 100 to an as-
pirating position (see FIG. 2) of the sample aspirator 21.
Also, the second measurement unit 3 includes: a loading
opening 34 (see FIG. 1) through which a sample contain-
er 100 accommodated in the rack 101 (see FIG. 4) trans-
ported by the sample transporting apparatus 4 is loaded
into the second measurement unit 3; and a sample con-
tainer transporter 35 for loading the sample container
100 from the rack 101 into the second measurement unit
3, and for transporting the sample container 100 to an
aspirating position (see FIG. 2) of the sample aspirator
31.
[0014] As shown in FIG. 2, the sample aspirator 21
(31) includes a piercer 211 (311) . The tip of the piercer
211 (311) is formed so as to be able to penetrate (pierce)
through a sealing cap of the sample container 100. Fur-
ther, the piercer 211 (311) is configured to move in ver-
tical directions (an arrow Z1 direction and an arrow Z2
direction) through an operation of a piercer drive section
that is not shown.
[0015] The detector 23 (33) is configured to perform
RBC detection (detection of red blood cells) and PLT
detection (detection of platelets) by the sheath flow DC
detection method, and to perform HGB detection (detec-
tion of hemoglobin in blood) by the SLS-hemoglobin
method. The detector 23 (33) is also configured to per-
form WBC detection (detection of while blood cells) by
flow cytometry using semiconductor laser. Detection re-
sults obtained by the detector 23 (33) are transmitted to
the control apparatus 5 as measurement data (measure-
ment results) of the sample. Note that the measurement
data is used as a basis for final analysis results provided
to a user (such as a red blood count, platelet count,
amount of hemoglobin, white blood count, and the like).

[0016] As shown in FIG. 3, the sample container trans-
porter 25 (35) includes: a hand part 251 (351) capable
of holding a sample container 100; an opening/closing
part 252 (352) capable of opening/closing the hand part
251 (351) ; a vertically moving part 253 (353) for rectilin-
early moving the hand part 251 (351) in vertical directions
(i.e., arrow Z directions); and an agitator 254 (354) for
moving the hand part 251 (351) in the vertical directions
(arrow Z directions) in a swinging manner. Further, as
shown in FIG. 2, the sample container transporter 25 (35)
has: a sample container moving part 255 (355) for hold-
ing, at a sample setting part 255a (355a), a sample con-
tainer 100 that is obtained from the rack 101 by the hand
part 251 (351), and horizontally and rectilinearly moving
the sample container 100 in the arrow Y2 direction to the
aspirating position of the sample aspirator 21 (31); and
a bar code reader 256 (356).
[0017] The hand part 251 and the hand part 351 are
provided in the overhanging portion 2f of the first meas-
urement unit 2 and the overhanging portion 3f of the sec-
ond measurement unit 3, respectively, and are arranged
above a transporting path (i.e., on the arrow Z1 direction
side) on which the rack 101 is transported by the sample
transporting apparatus 4. The hand part 251 (351) is con-
figured to, when a sample container 100 has been trans-
ported by the sample transporting apparatus 4 to a below-
described removal position Q (see FIG. 2), move down-
ward (in the arrow Z2 direction) and then be caused by
the opening/closing part 252 (352) to open and close to
hold the sample container 100 accommodated in the rack
101.
[0018] Further, the hand part 251 (351) is capable of
moving the held sample container 100 upward (in the Z1
direction) to remove the sample container 100 from the
rack 101, and agitating the blood contained in the held
sample container 100 by being moved in a swinging man-
ner by the agitator 254 (354) (e.g., 10 reciprocatory
swinging movements). The hand part 251 (351) is con-
figured to move, after the agitation has ended, downward
(in the Z2 direction) and then be caused by the open-
ing/closing part 252 (352) to release the holding of the
sample container 100. To be specific, the hand part 251
(351) is configured to set the held sample container 100
into the sample setting part 255a (355a) that has been
moved from the back side (Y2 direction side) by the sam-
ple container moving part 255 (355) so as to be disposed
in a vertically downward position (on the Z2 direction side)
with respect to the hand part 251 (351) .
[0019] The opening/closing part 252 (352) is config-
ured to cause, based on the dynamics of an air cylinder
252a (352a), the hand part 251 (351) to open and close
so as to hold the sample container 100.
[0020] The vertically moving part 253 (353) is config-
ured to move, based on the dynamics of a stepping motor
253a (353a), the hand part 251 (351) along a rail 253b
(353b) in the vertical directions (arrow Z directions).
[0021] The agitator 254 (354) is configured to move
the hand part 251 (351) in the vertical directions (arrow
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Z directions) in a swinging manner based on the dynam-
ics of a corresponding stepping motor (not shown).
[0022] As shown in FIG. 2, the sample container mov-
ing part 255 (355) has the sample setting part 255a
(355a) , and is capable of moving the sample setting part
255a (355a) to predetermined positions in accordance
with operations performed during a measurement proc-
ess. To be specific, the sample container moving part
255 (355) is capable of disposing the corresponding sam-
ple setting part in the corresponding aspirating position
shown in FIG. 2, and disposing the corresponding sample
setting part on a path along which the hand part 251 (351)
is moved. The sample container moving part 255 (355)
is also configured to hold, in a fixed manner, a sample
container 100 in the corresponding aspirating position.
[0023] The bar code reader 256 (356) is configured to
read a bar code 100a affixed to each sample container
100. The bar code 100a of each sample container 100
is uniquely assigned to the sample therein, and used to
manage analysis results of each sample.
[0024] As shown in FIG. 5, provided on a bottom face
2e of the first measurement unit 2 are: four ball casters
261, 262, 263, and 264; two inclination restricting mem-
bers 271 and 272; and two fixing members 281 and 282.
Also, provided on a bottom face 3e of the second meas-
urement unit 3 are: four ball casters 361, 362, 363, and
364; two inclination restricting members 371 and 372;
and two fixing members 381 and 382. Note that the
shapes of, and the component arrangements on, the bot-
tom faces 2e and 3e of the first and second measurement
units 2 and 3 are identical to each other.
[0025] In the present embodiment, the ball casters 261
to 264 (361 to 364) are provided near the four corners,
respectively, of the bottom face 2e (3e) of the measure-
ment unit 2(3). These ball casters 261 to 264 (361 to 364)
have a function of smoothing the movement and rotation
of the measurement unit 2 (3) on the base 6. Further, the
ball casters 261 to 264 (361 to 364) are arranged such
that the ball caster 263 (363) and the ball caster 264
(364), which are lined up in the X direction and which are
adjacent to each other, have an interval D1 therebe-
tween. Similarly, the ball caster 261 (361) and the ball
caster 262 (362) have the interval D1 therebetween. Fur-
ther, the ball caster 261 (361) and the ball caster 263
(363), which are lined up in the Y direction and which are
adjacent to each other, have an interval D2 therebe-
tween. Similarly, the ball caster 262 (362) and the ball
caster 264 (364) have the interval D2 therebetween. Note
that an area within which the first measurement unit 2
and the second measurement unit 3 move is restricted
to a predetermined area, as a result of these ball casters
261 to 264 and 361 to 364 coming into contact with below-
described first guides 611 and 612 and second guides
621 and 622 which are provided on the base 6.
[0026] The two inclination restricting members 271 and
272 (371 and 372) are formed of an elastic material such
as rubber, and are provided, on the bottom face 2e (3e)
of the measurement unit 2(3), at positions that are both

distant from the back face 2b (3b) toward the inside by
a distance D3. Further, the inclination restricting member
271 (371) is disposed so as to be distant from the one
side face 2c (3c) by a distance D4, and the inclination
restricting member 272 (372) is disposed so as to be
distant from the other side face 2d (3d) by the distance
D4. As shown in FIG. 6, these inclination restricting mem-
bers 271 and 272 (371 and 372) have a downward pro-
jection height H2 that is slightly smaller than a downward
projection height H1 of the ball casters 261 to 264 (361
to 364) . Accordingly, the inclination restricting members
271 and 272 (371 and 372) are configured so as not to
contact a top face 6a of the base 6 when all the four ball
casters 261 to 264 (361 to 364) are arranged on the base
6. The inclination restricting members 271 and 272 (371
and 372) are configured to restrict an inclination of the
first measurement unit 2 (second measurement unit 3),
by coming into contact with the top face 6a of the base
6 when the first measurement unit 2 (second measure-
ment unit 3) becomes inclined with respect to the base
6 due to one of the four ball casters 261 to 264 (361 to
364) being displaced from the base 6.
[0027] As shown in FIG. 5, the fixing members 281 and
282 (381 and 382) are provided for fixing the first meas-
urement unit 2 (second measurement unit 3) in a below-
described first loading position P1 (see FIG. 14) or sec-
ond loading position P2 (see in FIG. 23) for loading of a
sample container 100 containing a sample. As shown in
FIG. 6, these fixing members 281 and 282 (381 and 382)
areL-shaped, and have fitting portions 281a and 282a
(381a and 382a), respectively, which extend downward
(in the Z2 direction) along the respective side faces when
fixed to the bottom face 2e (3e) . As shown in FIG. 7, the
fitting portions 281a and 282a (381a and 382a) of the
fixing members 281 and 282 (381 and 382) are each
provided with screw holes that are not shown, and fas-
tened to a below-described side face fixing member 64
by screws 110. In this manner, each measurement unit
is fixed in the loading position on the base 6 (the first
loading position P1 or the second loading position P2).
Although FIGS. 6 and 7 show that the fixing member 381
(fitting portion 381a) is fastened to the side face fixing
member 64 by the screws 110, the other fixing members
281, 282 and 382 are fastened in the same manner. Also,
as shown in FIGS. 5 and 6, the fixing member 281 (381)
is disposed, on the bottom face 2e (3e), at the one side
face 2c (3c) side such that the fitting portion 281a (381a)
is practically flush with the one side face 2c (3c). The
fixing member 282 (382) is disposed, on the bottom face
2e (3e), at the other side face 2d (3d) side such that the
fitting portion 282a (382a) is practically flush with the oth-
er side face 2d (3d).
[0028] As shown in FIGS. 2, 3 and 8, the sample trans-
porting apparatus 4 includes: an unanalyzed rack holder
41 capable of holding a plurality of racks 101 each ac-
commodating sample containers 100 that contain unan-
alyzed samples; an analyzed rack holder 42 capable of
holding a plurality of racks 101 each accommodating
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sample containers 100 that contain samples having been
analyzed; a rack transporter 43 for horizontally and rec-
tilinearly moving a rack 101 in arrow X directions; a bar
code reader 44; a presence/absence detection sensor
45 for detecting presence/absence of a sample container
100 (see FIGS. 2 and 3); and a rack sending out section
46 for moving the rack 101 to the inside of the analyzed
rack holder 42.
[0029] The unanalyzed rack holder 41 has a rack feed-
er 411, and is configured such that the racks 101 held
by the unanalyzed rack holder 41 are pushed, one by
one, onto the rack transporter 43 by the rack feeder 411
moving in the arrow Y2 direction. The rack feeder 411 is
configured to be driven by a stepping motor (not shown)
provided below the unanalyzed rack holder 41. Further,
the unanalyzed rack holder 41 has a restricting portion
412 (see FIG. 3) near the rack transporter 43, and is
configured to restrict, by the restricting portion 412, the
movement of the racks 101 such that once a rack 101 is
pushed onto the rack transporter 43, the rack 101 does
not return to the inside of the unanalyzed rack holder 41.
[0030] The analyzed rack holder 42 has a restricting
portion 421 (see FIG. 3) near the rack transporter 43,
and is configured to restrict, by the restricting portion 421,
the movement of the racks 101 such that once a rack
101 is moved to the inside of the analyzed rack holder
42, the rack 101 does not return to the rack transporter 43.
[0031] As shown in FIG. 8, the rack transporter 43 has
two belts that are a first belt 431 and a second belt 432
capable of moving independently of each other. A width
b1 of the first belt 431 and a width b2 of the second belt
432 in the arrow Y direction are each equal to or smaller
than the half of a width B of the rack 101 in the arrow Y
direction. This allows both the first belt 431 and the sec-
ond belt 432 to be arranged in parallel and not to be
displaced from the width B of the rack 101 when the rack
transporter 43 transports the rack 101. Further, as shown
in FIGS. 9 and 10, the first belt 431 and the second belt
432 are each formed in an annular shape, and are pro-
vided so as to be wound around rollers 431a to 431c (see
FIG. 9) and rollers 432a to 432c (see FIG. 10), respec-
tively. The outer periphery of the first belt 431 has two
protrusions 431d formed thereon and the outer periphery
of the second belt 432 has two protrusions 432d formed
thereon, such that an interval between the protrusions
431d and an interval between the protrusions 432d have
an inner width w1 (see FIG. 9) and an inner width w2
(see FIG. 10), respectively, which are both slightly great-
er (e.g., by approximately 1mm) than a width W of the
rack 101 in the arrow X direction. The first belt 431 is
configured to move, when holding the rack 101 between
the protrusions 431d, the rack 101 in an arrow X1 direc-
tion or arrow X2 direction as a result of being moved
around the rollers 431a to 431c by a stepping motor (not
shown). Note that the second belt 432 is configured in
the same manner as that of the first belt 431.
[0032] The bar code reader 44 is configured to read
the bar code 100a of each sample container 100 shown

in FIG. 4 and a bar code 101a affixed to the rack 101.
The bar code reader 44 is configured to read the bar code
100a of a target sample container 100 accommodated
in the rack 101 when the target sample container 100 is
being horizontally rotated by a rotator that is not shown.
Accordingly, even in the case where the bar code 100a
of the sample container 100 is affixed at the opposite
side to the bar code reader 44, the bar code 100a can
be caused to face the bar code reader 44 through the
rotation of the sample container 100. Note that the bar
code 101a is uniquely assigned to each rack 101, and
used for, e.g., managing analysis results of the samples.
[0033] The presence/absence detection sensor 45 has
a curtain-like contact segment 451 (see FIG. 3), a light
emitting element for emitting light (not shown), and a light
receiving element (not shown). The presence/absence
detection sensor 45 is configured such that the contact
segment 451 is bent when contacted by a detection sub-
ject, and as a result, the light emitted from the light emit-
ting element is reflected by the contact segment 451 and
then incident on the light receiving element. Accordingly,
when a sample container 100 which is accommodated
in the rack 101 and which is a detection subject passes
below the presence/absence detection sensor 45, the
contact segment 451 is bent by the sample container
100. As a result, the presence of the sample container
100 can be detected.
[0034] The rack sending out section 46 is disposed so
as to be opposed to the analyzed rack holder 42 while
having the rack transporter 43 positioned therebetween,
and is configured to horizontally and rectilinearly move
in the arrow Y directions. Accordingly, when the rack 101
is transported so as to be positioned between the ana-
lyzed rack holder 42 and the rack sending out section 46
(hereinafter, referred to as a rack sending out position),
the rack 101 can be pushed to move to the inside of the
analyzed rack holder 42 by moving the rack sending out
section 46 toward the analyzed rack holder 42 side.
[0035] As shown in FIGS. 1, 2 and 11, the control ap-
paratus 5 is structured as a personal computer (PC) or
the like. The control apparatus 5 includes: a control sec-
tion 51 (see FIG. 11) including a CPU, ROM, RAM and
the like; a display 52; and an input device 53. The display
52 is provided so as to display analysis results and the
like that are obtained by analyzing digital signal data
transmitted from the first measurement unit 2 and the
second measurement unit 3.
[0036] As shown in FIG. 11, the control apparatus 5 is
structured as a computer 500 of which the main compo-
nents are the control section 51, the display 52, and the
input device 53. The main components of the control sec-
tion 51 are a CPU 51a, a ROM 51b, a RAM 51c, a hard
disk 51d, a readout device 51e, an input/output interface
51f, a communication interface 51g, and an image output
interface 51h. The CPU 51a, ROM 51b, RAM 51c, hard
disk 51d, readout device 51e, input/output interface 51f,
communication interface 51g, and the image output in-
terface 51h are connected to each other via a bus 51i.
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[0037] The CPU 51a is capable of executing computer
programs stored in the ROM 51b and computer programs
loaded into the RAM 51c. The computer 500 acts as the
control apparatus 5 through execution, by the CPU 51a,
of application programs 54a to 54c that are described
below.
[0038] The ROM 51b is structured as a mask ROM,
PROM, EPROM, EEPROM or the like, and stores com-
puter programs to be executed by the CPU 51a and
stores data to be used by the computer programs .
[0039] The RAM 51c is structured as an SRAM, DRAM
or the like. The RAM 51c is used for reading computer
programs stored in the ROM 51b and the hard disk 51d.
The RAM 51c is used as a work area for the CPU 51a
when the CPU 51a executes these computer programs.
[0040] Installed in the hard disk 51d are: various com-
puter programs to be executed by the CPU 51a, such as
an operating system and application programs; and data
to be used for executing these computer programs. A
measurement process (1) program 54a for the first meas-
urement unit 2, a measurement process (2) program 54b
for the second measurement unit 3, and a sampler op-
eration process program 54c for the sample transporting
apparatus 4 are also installed in the hard disk 51d.
Through the execution of these application programs 54a
to 54c by the CPU 51a, operations of respective compo-
nents of the first measurement unit 2, the second meas-
urement unit 3, and the sample transporting apparatus
4 are controlled. Further, a measurement result database
54d is also installed in the hard disk 51d.
[0041] The readout device 51e is structured as a flex-
ible disc drive, CD-ROM drive, DVD-ROM drive or the
like. The readout device 51e is capable of reading com-
puter programs or data, which are stored in a portable
storage medium 54. The portable storage medium 54
stores therein the application programs 54a to 54c. The
computer 500 is capable of reading the application pro-
grams 54a to 54c from the portable storage medium 54
to install the read application programs 54a to 54c in the
hard disk 51d.
[0042] Note that the application programs 54a to 54c
can be provided to the computer 500 not only via the
portable storage medium 54, but also from an external
device via a telecommunication line (regardless of wheth-
er wired or wireless), which external device is communi-
cably connected to the computer 500 by the telecommu-
nication line. For example, the application programs 54a
to 54c are stored in a hard disk of a server computer on
the Internet. The computer 500 can access the server
computer, and download the application programs 54a
to 54c from the server computer to install the application
programs 54a to 54c in the hard disk 51d.
[0043] Also, an operating system that provides a
graphical user interface environment, for example, Win-
dows (registered trademark) manufactured and sold by
Microsoft Corporation, is installed in the hard disk 51d.
In the description below, it is assumed that the application
programs 54a to 54c run on the operating system.

[0044] For example, the input/output interface 51f is
configured as: a serial interface such as USB, IEEE1394
or RS-232C; a parallel interface such as SCSI, IDE or
IEEE1284; or an analogue interface including a D/A con-
verter, A/D converter and the like. The input device 53 is
connected to the input/output interface 51f. A user can
input data to the computer 500 by using the input device
53.
[0045] The communication interface 51g is an Ethernet
(registered trademark) interface, for example. The com-
puter 500 is capable of transmitting/receiving data
to/from the first measurement unit 2, the second meas-
urement unit 3, the sample transporting apparatus 4, and
the host computer 7 via the communication interface 51g,
using a predetermined communication protocol.
[0046] The image output interface 51h is connected to
the display 52 that is structured with LCD, CRT or the
like. Video signals corresponding to image data, which
are supplied from the CPU 51a, are outputted to the dis-
play 52. The display 52 is configured to display an image
(screen) in accordance with the inputted video signals.
[0047] The control section 51 having the above con-
figuration is configured to use measurement results
transmitted from the first measurement unit 2 and the
second measurement unit 3 to analyze components that
are analysis subjects, and obtain results of the analysis
(red blood count, platelet count, amount of hemoglobin,
white blood count, and the like).
[0048] As shown in FIG. 12, the base 6, on which the
first measurement unit 2 and the second measurement
unit 3 are arranged, has a rectangular shape when
viewed in a plan view. The base 6 is provided with a
movement restricting sections. The restricting sections
restrict, on the base 6, a movement area within which
the measurement unit 2 (3) moves, wherein the move-
ment restricting sections allow the measurement unit 2(3)
to move on the base 6 so as to change orientation of the
measurement unit 2(3). The movement restricting sec-
tions comprises guides for the first measurement unit and
guides for the second measurement unit. The guides for
the first measurement unit comprise the first guide 611
and the second guide 621 for restricting movement area
of the first measurement apparatus 2 on the base 6. The
guides for the second measurement unit comprise first
guide 612 and the second guide 622 for restricting the
movement area of the second measurement apparatus
3 on the base 6. In order to restrict the movements of
these measurement units, the first guides 611 and 612
are each provided for a corresponding one of the meas-
urement units. That is, the first guide 611 is provided
corresponding to the first measurement unit 2, and the
first guide 612 is provided corresponding to the second
measurement unit 3. Formed on the top face 6a of the
base 6 are first fixing holes 631 and second fixing holes
632 which are provided for the purpose of fixing each of
the first measurement unit 2 and the second measure-
ment unit 3 in the below-described first loading position
P1 or second loading position P2. The first fixing holes
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631 and the second fixing holes 632 are configured such
that the first measurement unit 2 and the second meas-
urement unit 3 can be fixed by the L-shaped side face
fixing members 64 (see FIG. 13) at these fixing holes.
Further, on the front face side (on the Y1 direction side)
of the base 6, a front face fixing member 65 is provided
for fixing each measurement unit in the first loading po-
sition P1 or in the second loading position P2 that are
described below.
[0049] The first guides 611 and 612 each have a trap-
ezoidal shape when viewed in a plan view. The first
guides 611 and 612 are each provided in a position that
is distant, by a distance D5, from the edge of the front
face side (Y1 direction side) of the base 6, such that the
first guides 611 and 612 extend along the transporting
direction (X direction) of the rack 101 (sample containers
100). Further, the first guide 611 disposed on the X1 di-
rection side of the base 6 has a length L1. Whereas, the
first guide 612 disposed on the X2 direction side has a
length L2 that is shorter than the length L1 of the first
guide 611. The length L1 (L2) of the first guide 611 (612)
is greater than both the interval D1 and the interval D2
(see FIG. 5), the intervals D1 and D2 each being an in-
terval between two adjacent ball casters among the four
ball casters 261 to 264 (361 to 364). The first guide 611
(612) is configured to restrict the range of the movement,
on the base 6, of the corresponding measurement unit
in the forward/backward directions (Y directions) by being
in contact with the ball casters 261 to 264 (361 to 364).
Note that as shown in FIG. 6, the first guide 612 has a
height H3 that is lower than the height of the bottom face
3e (height H1 of the ball casters) of the second meas-
urement unit 3. Although not shown, the first guide 611
has the same height H3. The first guides 611 and 612
are provided so as to be distant, by intervals D6, from
the X direction side edges of the base 6, respectively.
Also, the first guide 611 and the first guide 612 are pro-
vided so as to be distant from each other by an interval
D7. The intervals D6 and D7 both allow each of the ball
casters 261 to 264 (361 to 364) to pass therethrough. As
a result, the measurement unit 2 (3) can be rotated by
causing the ball casters 261 to 264 (361 to 364) to pass
through the intervals formed at both the ends of the first
guide 611 (612) .
[0050] The second guides 621 and 622 are provided
so as to extend along both the side faces of the base 6
on the X direction sides, respectively, the second guides
621 and 622 extending in a direction (Y direction) per-
pendicular to the transporting direction of the rack 101
(sample containers 100). Accordingly, the second guides
621 and 622 are configured to restrict movement ranges,
on the base 6, of the respective measurement units in
lateral directions (X directions) . The second guides 621
and 622 have bent portions that are fixed along the cor-
ners of the base 6. As shown in FIG. 6, the second guide
622 has a height H4 that is greater than the height H3 of
the first guide 612. Although not shown, the second guide
621 also has the same height H4 as the second guide

622. Thus, the second guide 621 (622) is configured to
prevent, when the corresponding measurement unit is
moved, the corresponding measurement unit from falling
off the base 6 in the X direction, by being in contact with
the ball casters 261 to 264 (361 to 364) .
[0051] Three first fixing holes 631 are provided in each
of two positions on the base 6 for fixing each of the first
measurement unit 2 and the second measurement unit
3 in the first loading position P1 by using the side face
fixing member 64. Here, the first loading position P1 is a
proper position for each measurement unit to be ar-
ranged in when the blood analyzer 1 operates normally.
The first measurement unit 2 and the second measure-
ment unit 3 are operated concurrently in the first loading
position P1 to perform sample measurement processes.
Accordingly, the blood analyzer 1 is configured such that
the processing efficiency thereof is maximized when the
measurement units are each disposed in the first loading
position P1.
[0052] The three first fixing holes 631 in each of the
two positions are provided such that the side face fixing
member 64 (see FIGS. 6 and 7) can be fixed at these
holes by screw connection. The first measurement unit
2 disposed on the X1 direction side of the base 6 is fixed
in the first loading position P1 by fixing the fixing member
282 on the other side face 2d side to the base 6 via the
side face fixing member 64. Further, the second meas-
urement unit 3 disposed on the X2 direction side of the
base 6 is fixed in the first loading position P1 by fixing
the fixing member 381 on the one side face 3c side to
the base 6 via the side face fixing member 64. As shown
in FIG. 5, the fixing member 281 and the fixing member
282 (381 and 382) are provided on the one side face side
and the other side face side of the corresponding meas-
urement unit, respectively, to be fastened to the side face
fixing member 64. Therefore, even if the positions of the
first measurement unit 2 and the second measurement
unit 3 are switched with each other, each unit can be
fixed. Further, as shown in FIG. 14, the first measurement
unit 2 is configured such that when the first measurement
unit 2 is disposed in the first loading position P1, the two
ball casters 263 and 264 that are adjacent to each other
on the front side (Y1 direction side) of the first measure-
ment unit 2 are arranged between the first guide 611 and
the sample transporting apparatus 4. Similarly, the sec-
ond measurement unit 3 is configured such that when
the second measurement unit 3 is disposed in the first
loading position P1, the two ball casters 363 and 364 that
are adjacent to each other on the front side (Y1 direction
side) of the second measurement unit 3 are arranged
between the first guide 612 and the sample transporting
apparatus 4.
[0053] Similarly to the first fixing holes 631, three sec-
ond fixing holes 632 are provided in each of two positions
on the base 6 for fixing each of the first measurement
unit 2 and the second measurement unit 3 in the second
loading position P2 by using the side face fixing member
64. Here, the second loading position P2 is a position in
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which, when one of the first measurement unit 2 and the
second measurement unit 3 is disposed in a maintenance
work position for performing a maintenance work of the
blood analyzer 1, the other measurement unit continues
to perform sample measurement without interfering with
the measurement unit on which the maintenance work
is being performed. For example, as shown in FIG. 21,
when it is necessary to perform maintenance work on
the other side face 3d side of the second measurement
unit 3 and the second measurement unit 3 is rotated by
approximately 90 degrees to dispose the other side face
3d on the front side (Y1 direction side), the first meas-
urement unit 2 needs to be moved from the first loading
position P1 in the X1 direction to avoid interference with
the second measurement unit 3. The second loading po-
sition P2 allows all the sample containers 100 (ten con-
tainers in the present embodiment) accommodated in
the rack 101 to be loaded into the first measurement unit
2 even when the other side face 3d of the second meas-
urement unit 3 is disposed on the front side (Y1 direction
side) for the maintenance work as shown herein. Simi-
larly, in the case where the maintenance work is per-
formed on the first measurement unit 2, the second load-
ing position P2 allows all the sample containers 100 (ten
containers in the present embodiment) accommodated
in the rack 101 to be loaded into the second measurement
unit 3 even when the one side face 2c of the first meas-
urement unit 2 is disposed on the front side (Y1 direction
side). As shown in FIG. 23, the first measurement unit 2
is configured such that when the first measurement unit
2 is disposed in the second loading position P2, the two
ball casters 263 and 264 that are adjacent to each other
on the front side (Y1 direction side) of the first measure-
ment unit 2 are arranged between the first guide 611 and
the sample transporting apparatus 4. Similarly, the sec-
ond measurement unit 3 is configured such that when
the second measurement unit 3 is disposed in the second
loading position P2, the two ball casters 363 and 364 that
are adjacent to each other on the front side (Y1 direction
side) of the secondmeasurement unit 3 are arranged be-
tween the first guide 612 and the sample transporting
apparatus 4. The movement of each measurement unit
at the time of maintenance work will be described later
in detail.
[0054] The three second fixing holes 632 in each of
the two positions are provided such that the side face
fixing member 64 can be fixed at these holes by screw
connection. The first measurement unit 2 disposed on
the X1 direction side of the base 6 is fixed in the second
loading position P2 by fixing the fixing member 282 on
the other side face 2d side to the base 6 via the side face
fixing member 64. Further, the second measurement unit
3 disposed on the X2 direction side of the base 6 is fixed
in the second loading position P2 by fixing the fixing mem-
ber 381 on the one side face 3c side to the base 6 via
the side face fixing member 64.
[0055] As shown in FIGS. 6 and 13, the side face fixing
member 64 is an L- shaped plate and includes a unit side

fitting portion 641 and a base side fitting portion 642. The
unit side fitting portion 641 of the side face fixing member
64 is configured to be fastened, by the screws 110, to
the fixing member 281 or 282 (381 or 382) provided on
the bottom face 2e (3e) of the measurement unit 2 (3).
Also, the base side fitting portion 642 is configured to be
fixed by screw connection at the first fixing holes 631 or
the second fixing holes 632 provided in the top face 6a
of the base 6. Each measurement unit is configured such
that one of the side face sides thereof is fixed to the base
6 via the side face fixing member 64.
[0056] As shown in FIGS. 12 and 13, the front face
fixing member 65 is a rectangular-shaped plate. The front
face fixing member 65 is fitted to the front face of the
base 6 (i.e., to the surface on the Y1 direction side) .
Further, the front face fixing member 65 is provided with
first positioning holes 651, first fixing holes 652, second
positioning holes 653, and second fixing holes 654. The
front face fixing member 65 has functions of positioning
each measurement unit in the first loading position P1 or
in the second loading position P2, and fixing the front
face side of each measurement unit to the base 6.
[0057] The first positioning holes 651 are elongate
holes that are provided in two positions on the front face
fixing member 65. These first positioning holes 651 are
provided for positioning the respective measurement
units at the time when the measurement units are each
fixed in the first loading position P1. To be specific, a
protrusion (not shown) provided in a predetermined po-
sition on the front face 2a (3a) of the measurement unit
2(3) is inserted into a corresponding one of the first po-
sitioning holes 651. In this manner, positioning of each
measurement is performed. Note that the protrusion that
is not shown is formed as a hexagon socket head cap
screw that is removable from each measurement unit.
Accordingly, the first positioning holes 651 are formed in
the two positions as the first positioning hole 651 for po-
sitioning the first measurement unit 2 in the first loading
position P1 on the X1 direction side of the base 6, and
as the first positioning hole 651 for positioning the second
measurement unit 3 in the first loading position P1 on the
X2 direction side of the base 6. These first positioning
holes 651 are provided in positions corresponding to the
first fixing holes 631 in the base 6. The measurement
unit 2 (3) is configured such that when the protrusion
thereof is inserted into the corresponding first positioning
hole 651, the fixing member provided on the bottom face
2e (3e) can be fixed at the first fixing holes 631 by screw
connection by fitting the side face fixing member 64 be-
tween the fixing member and the first fixing holes 631.
[0058] The first fixing holes 652 are screw holes formed
in two positions that correspond to one of the two first
positioning holes 651 and screw holes formed in two po-
sitions that correspond to the other first positioning hole
651. These first fixing holes 652 are provided for fixing,
together with the first fixing holes 631 provided in the top
face 6a of the base 6, the measurement units in the first
loading position P1. The measurement units are config-
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ured to be fixed, when the protrusions thereof are inserted
into the first positioning holes 651, by screws that are
screwed from the front face side (Y1 direction side)
through the first fixing holes 652 into screw holes (not
shown) provided in the front faces 2a and 3a of the meas-
urement units. Accordingly, in the first loading position
P1, one of the side face sides (one of the X direction
sides) of each measurement unit is fixed by screw con-
nection at the first fixing holes 631 of the base 6, and
also, the front face side (Y1 direction side) of each meas-
urement unit is fixed by screw connection at the first fixing
holes 652 of the front face fixing member 65.
[0059] Similarly to the first positioning holes 651, the
second positioning holes 653 are elongate holes that are
provided in two positions on the front face fixing member
65. These second positioning holes 653 are provided for
positioning the respective measurement units at the time
when the measurement units are each fixed in the second
loading position P2. The protrusion (hexagon socket
head cap screw) provided in a predetermined position
on the front face 2a (3a) of the measurement unit 2(3) is
inserted into a corresponding one of the second position-
ing holes 653. In this manner, positioning of each meas-
urement unit is performed. The measurement unit 2(3)
is configured such that when the protrusion thereof is
inserted in-to the corresponding second positioning hole
653, the fixing member provided on the bottom face 2e
(3e) can be fixed at the second fixing holes 632 by screw
connection by fitting the side face fixing member 64 be-
tween the fixing member and the second fixing holes 632.
[0060] The second fixing holes 654 are screw holes
formed in two positions that correspond to one of the two
second positioning holes 653 and screw holes formed in
two positions that correspond to the other second posi-
tioning hole 653. These second fixing holes 654 are pro-
vided for fixing, together with the second fixing holes 632
provided in the top face 6a of the base 6, the measure-
ment units in the second loading position P2. The meas-
urement units are configured to be fixed, when the pro-
trusions (hexagon socket head cap screws) thereof are
inserted into the second positioning holes 653, by screws
that are screwed from the front face side (Y1 direction
side) through the second fixing holes 654 into screw holes
(not shown) provided in the front faces 2a and 3a of the
measurement units. Accordingly, in the second loading
position P2, one of the side face sides (one of the X di-
rection sides) of each measurement unit is fixed by screw
connection at the second fixing holes 632, and also, the
front face side (Y1 direction side) of each measurement
unit is fixed by screw connection at the second fixing
holes 654 of the front face fixing member 65.
[0061] As shown in FIG. 4, in the rack 101, ten con-
tainer accommodating portions 101b are formed so as
to be able to accommodate ten sample containers 100
in line. Further, the container accommodating portions
101b are each provided with an opening 101c such that
the bar code 100a of each sample container 100 accom-
modated therein can be visually recognized.

[0062] FIGS. 14 to 23 are plan views illustrating move-
ments of the respective measurement units on the base
of the blood analyzer according to the embodiment of the
present invention. Described next with reference to FIGS.
14 to 23 are movements of the first measurement unit 2
and the second measurement unit 3 at the time when
maintenance work is performed on the blood analyzer 1
according to the present embodiment. Note that in FIGS.
14 to 23, the bottom faces 2e and 3e of the respective
measurement units are indicated as hatched areas.
[0063] At the time of maintenance work, the measure-
ment unit that is a subject of the maintenance work is
moved to a position that facilitates the maintenance work
(maintenance work position) . This maintenance work
position varies depending on which part of the measure-
ment unit is subjected to the maintenance work. Accord-
ingly, at the time of maintenance work, the position and
orientation of the measurement unit are changed such
that the measurement unit is disposed in the mainte-
nance work position that corresponds to the position of
a part of the measurement unit, the part being subjected
to the maintenance work. In the present embodiment,
since the measurement unit 2(3) is configured to be able
to move on the base 6 by using the ball casters 261 to
264 (361 to 364), the position and orientation of each
measurement unit can be readily changed in accordance
with the maintenance work position, and then the main-
tenance work is performed, accordingly. Note that the
blood analyzer 1 includes two measurement units. There-
fore, even if the maintenance work is performed on one
of the measurement units, the measurement of the sam-
ples can be continued by the other measurement unit.
Described here is a case where the maintenance work
is performed on the second measurement unit 3 disposed
on the X2 direction side of the base 6.
[0064] The steps of moving the second measurement
unit 3 to the maintenance work position vary depending
on whether or not there is a necessity to shift the position
of the first measurement unit 2, which continues the
measurement, from the first loading position P1 (proper
position) . If the maintenance work is to be performed
near the front face 3a of the second measurement unit
3, the maintenance work can be performed without mov-
ing the first measurement unit 2 from the first loading
position P1.
[0065] In this case, as shown in FIG. 14, the second
measurement unit 3 that is the subject of the maintenance
work is moved from a state where each measurement
unit is disposed in the first loading position P1. First, an
operator who performs the maintenance work releases
the fixedness of the second measurement unit 3 to the
base 6. To be specific, the screws 110 for fixing the front
face fixing member 65 and the side face fixing member
64 of the second measurement unit 3 are unscrewed to
release the fixedness. At this point, the first measurement
unit 2 is still fixed in the first loading position P1, and is
able to perform the measurement of the samples.
[0066] Then, as shown in FIG. 15, the second meas-
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urement unit 3 is moved on the base 6 from the first load-
ing position P1 in the X2 direction so as to be positioned
near the edge of the X2 direction side of the base 6. At
the same time, the second measurement unit 3 is moved
backward (in the Y2 direction) until the first guide 612
comes into contact with the ball caster 364. In this man-
ner, the movement of the second measurement unit 3 in
the Y2 direction is restricted by the first guide 612.
[0067] Next, as shown in FIG. 16, the second meas-
urement unit 3 is rotated in an R1 direction with respect
to the ball caster 364. In this manner, the second meas-
urement unit 3 is rotated until the corner of the back face
3b interferes with the first measurement unit 2. Thus, the
second measurement unit 3 can be moved and rotated
to be disposed in the maintenance work position while
the first measurement unit 2 remains in the first loading
position P1.
[0068] In the state shown in FIG. 16, for example, the
operator is able to readily access, from the front side (Y1
direction side), a part of the other side face 3d of the
second measurement unit 3 near the front face 3a, on
which part the maintenance work is to be performed. Fur-
ther, the first measurement unit 2, on which the mainte-
nance work is not performed, is able to continue the sam-
ple measurement process without being moved from the
first loading position P1.
[0069] On the other hand, in the case where the main-
tenance work is performed on the other side face 3d of
the second measurement unit 3 near the back side (Y2
direction side), the second measurement unit 3 is rotated
to be in such a maintenance work position that the other
side face 3d is positioned on the front side (Y1 direction
side), and then the maintenance work is performed. In
this case, since the first measurement unit 2 in the first
loading position P1 interferes with the second measure-
ment unit 3, the first measurement unit 2 is needed to be
moved to the second loading position P2.
[0070] First, as shown in FIG. 17, the operator releases
the fixedness of the first measurement unit 2 to the base
6. To be specific, the screws 110 in the front face fixing
member 65 and the side face fixing member 64 for fixing
the first measurement unit 2 are unscrewed to release
the fixedness. As a result, the first measurement unit 2
becomes movable on the base 6. Next, by moving the
first measurement unit 2 to the edge of the X1 direction
side of the base 6, a space for the second measurement
unit 3 to move is obtained.
[0071] Next, the screws 110 in the front face fixing
member 65 and the side face fixing member 64 for fixing
the second measurement unit 3 are unscrewed to release
the fixedness to the base 6. Thereafter, as shown in FIG.
18, the second measurement unit 3 is moved in the X2
direction to be positioned near the edge of the X2 direc-
tion side of the base 6. At the same time, the second
measurement unit 3 is moved backward (in the Y2 direc-
tion) until the first guide 612 comes into contact with the
ball caster 364. In this manner, the movement of the sec-
ond measurement unit 3 in the Y2 direction is restricted

by the first guide 612.
[0072] Subsequently, as shown in FIG. 19, the second
measurement unit 3 is rotated in an R2 direction with
respect to the ball caster 364. In this manner, the ball
caster 363 on the front side (Y1 direction side) of the
second measurement unit 3 passes by the first guide 612
through the interval on the X2 direction side and moves
backward (in the Y2 direction) from the first guide 612.
Here, the ball caster 361 is positioned to be displaced
backward (in the Y2 direction) from the base 6.
[0073] Then, as shown in FIG. 20, the rotation of the
second measurement unit 3 in the R2 direction (see FIG.
19) is continued to further move the second measure-
ment unit 3 in the X2 direction. At this point, the ball caster
362 on the back face 3b side of the second measurement
unit 3 is moved to the vicinity of an area between the first
guides 611 and 612.
[0074] Subsequently, as shown in FIG. 21, the ball
caster 362 on the back face 3b side of the second meas-
urement unit 3 is passed through the interval between
the first guides 611 and 612 and moved toward the front
side (in the Y1 direction). As a result, the orientation of
the second measurement unit 3 is changed by approxi-
mately 90 degrees, and the second measurement unit 3
is rotated sideways such that the other side face 3d is
positioned on the front side (Y1 direction side).
[0075] Thereafter, as shown in FIG. 22, the second
measurement unit 3 and the first measurement unit 2 are
both moved in the X2 direction. In this manner, the sec-
ond measurement unit 3 is disposed in such a mainte-
nance work position that the other side face 3d is posi-
tioned on the front side (Y1 direction side) . Note that
also during the movement to this maintenance work po-
sition, the second measurement unit 3 is moved without
falling off the base 6, owing to the restriction by the sec-
ond guide 622. Further, the first measurement unit 2 hav-
ing withdrawn to the edge of the X1 direction side is
moved to the second loading position P2.
[0076] Next, the protrusion (not shown) on the front
face 2a of the first measurement unit 2 is inserted into
the corresponding second positioning hole 653 of the
front face fixing member 65, whereby the first measure-
ment unit 2 is positioned in the second loading position
P2. Then, the first measurement unit 2, which has been
positioned in the second loading position P2, is fixed in
the second loading position P2 via the front face fixing
member 65 and the side face fixing member 64. As a
result, the first measurement unit 2 becomes able to con-
tinue the sample measurement operation in the second
loading position P2.
[0077] As described above, as shown in FIG. 22, the
maintenance work is performed on the second measure-
ment unit 3 disposed in the maintenance work position,
and at the same time, the first measurement unit 2 fixed
in the second loading position can be loaded with sample
containers 100 transported thereto and continue the
measurement of the samples. Further, after the mainte-
nance work on the second measurement unit 3 has been
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completed, the fixedness of the first measurement unit 2
is released again and the first measurement unit 2 is with-
drawn to the edge of the X1 direction side, and then the
second measurement unit 3 is returned to the first loading
position P1. Thereafter, the first measurement unit 2 is
moved to the first loading position P1 and each meas-
urement unit is fixed in the first loading position P1. Then,
the measurement in the proper position (first loading po-
sition P1) is resumed.
[0078] The above description regarding the movement
of each measurement unit describes rectilinear move-
ment and rotational movement separately for the sake
of convenience. However, each measurement unit is ca-
pable of freely moving in the X and Y directions and ro-
tating, by using the ball casters. Therefore, in practice,
each measurement unit may undergo rotational move-
ment while moving rectilinearly.
[0079] As is clear from FIGS. 14 to 22, each measure-
ment unit is capable of freely rotate in the X and Y direc-
tions by using the ball casters. Therefore, at the time of
maintenance work, the maintenance work can be per-
formed by moving the measurement unit that is a subject
of the maintenance work to any position or into any ori-
entation different from those shown in the diagrams. The
movement to the maintenance work position can be per-
formed within the movement area that is restricted by the
first guides 611 and 612 and the second guides 621 and
622. Although the above description describes an exam-
ple in which the second measurement unit 3 is moved to
the maintenance work position, the first measurement
unit 2 can be moved in the same manner.
[0080] Further, in the present embodiment, the ball
caster 361 of the second measurement unit 3 can be
disposed in a position that is displaced from the base 6,
as shown in FIGS. 16 and 19. Also in this case, the move-
ment area is restricted as a result of the ball caster 364
of the second measurement unit 3 being in contact with
the first guide 612 on the Y1 direction side. Therefore,
the second measurement unit 3 is not further moved in
the Y2 direction, and does not fall off the base 6, accord-
ingly. At this point, if a weight is applied to the second
measurement unit 3 from the above in the Z2 direction
(see FIG. 1), there is a possibility that the second meas-
urement unit 3 becomes inclined with respect to the base
6 since the ball caster 361 is displaced from the base 6.
In this case, the inclination restricting member 371 having
the downward projection height H2 that is slightly smaller
than the downward projection height of the ball casters
comes into contact with the base 6, thereby restricting
the inclination.
[0081] Still further, as shown in FIG. 23, the removal
position Q of the first measurement unit 2 disposed in
the second loading position P2 is located above the tenth
container (tenth container counted from the X1 direction
side) in the rack 101 having been transported to the vi-
cinity of the edge of the X1 direction side of the rack
transporter 43. Also, the removal position Q of the second
measurement unit 3 disposed in the second loading po-

sition P2 is located above the first container (first con-
tainer counted from the X1 direction side) in the rack 101
having been transported to the vicinity of the edge of the
X2 direction side of the rack transporter 43. That is, all
the sample containers 100 accommodated in the rack
101 can be transported to the removal position Q of the
first measurement unit 2 or the second measurement unit
3, which has been moved to the second loading position
P2. Accordingly, the first measurement unit 2 or the sec-
ond measurement unit 3, which is fixed in the second
loading position P2, can be loaded with all the ten sample
containers 100 accommodated in the rack 101. Thus, the
second loading position P2 of each measurement unit is
determined based on a positional relationship between
the removal position Q of each measurement unit and
the samples transported thereto.
[0082] Next, operations, which are performed by the
blood analyzer 1 of the present embodiment during
measurement processes based on the measurement
process programs 54a and 54b, will be described with
reference to FIGS. 2 and 8 to 10. Note that since the first
measurement unit 2 and the second measurement unit
3 measure components that are analysis subjects in the
same manner, a case where the first measurement unit
2 measures components that are analysis subjects is de-
scribed below as a representative case.
[0083] As shown in FIGS. 8 and 9, the rack 101 is sent
to be positioned between the two protrusions 431d of the
first belt 431, and the rack 101 is moved in the X1 direction
(forward direction) . Then, as shown in FIG. 2, the pres-
ence/absence detection sensor 45 detects presence/ab-
sence of the first sample container 100 accommodated
in the rack 101 moved in the X1 direction. Note that a
detection result obtained.by the presence/absence de-
tection sensor 45, and bar code information read by the
bar code readers 44, 256 and 356, are transmitted to the
host computer 7 at any time, as necessary.
[0084] Then, the rack 101 is moved to the removal po-
sition Q (see FIG. 2) at which the hand part 251 of the
first measurement unit 2 removes the first sample con-
tainer 100 from the rack 101 (i.e., the first sample con-
tainer 100 is transported to the first measurement unit
2) . Thereafter, the hand part 251 of the first measure-
ment unit 2 removes the first sample container 100 from
the rack 101. At this point, the rack 101 is stationary in
such a position that the position of the first sample con-
tainer 100 coincides with the removal position Q. In the
first measurement unit 2, the sample in the first sample
container 100 held by the hand part 251 is agitated, and
the rack 101 from which the first sample container 100
has been removed is moved in a reverse direction that
is the opposite direction to the forward direction. The first
sample container 100 removed by the hand part 251 is
transported to the aspirating position (see FIG. 2) by the
sample container moving part 255.
[0085] In the aspirating position, the sample aspirator
21 aspirates the sample from the first sample container
100. Here, the rack 101 is moved in the X2 direction until
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the second sample container 100 reaches the removal
position Q (see FIG. 2) at which the hand part 351 of the
second measurement unit 3 removes the second sample
container 100 from the rack 101 (i.e., the second sample
container 100 is transported to the second measurement
unit 3). Then, the second sample container 100 is re-
moved from the rack 101 by the hand part 351 of the
second measurement unit 3, and transported to the as-
pirating position (see FIG. 2) by the sample container
moving part 355. Then, in the first measurement unit 2,
the specimen preparation section 22 prepares a detec-
tion specimen from the aspirated sample, and the detec-
tor 23 detects, from the detection specimen, components
that are analysis subjects.
[0086] Thereafter, the rack 101 is moved in the X1 di-
rection (forward direction), and then the first sample con-
tainer 100 is returned from the first measurement unit 2
to a container accommodating portion 101b of the rack
101, which is the original storing position of the first con-
tainer 100. In this manner, the sample containers 100
accommodated in the rack 101 are sequentially removed
by the measurement units. Then, measurement data is
transmitted from the first measurement unit 2 to the con-
trol apparatus 5. Subsequently, based on the measure-
ment data transmitted from the first measurement unit 2,
the control section 51 analyzes the components that are
analysis subjects.
[0087] As described above in the present embodiment,
the measurement units (the first measurement unit 2 and
the second measurement unit 3) are configured such that
each measurement unit can be moved on the base 6 in
order to change the orientation thereof, and that the
movement area of the measurement units is restricted.
Consequently, even when the maintenance work is per-
formed on the one side face 2c and the other side face
3d of the respective measurement units, which are op-
posed to each other, the space for the maintenance work
can be widened by changing the orientation of one of the
measurement units. Accordingly, the blood analyzer 1
can be reduced in size while securing sufficient space
for performing the maintenance work on each measure-
ment unit.
[0088] Further, in the present embodiment, the first
guides 611 and 612 and the second guides 621 and 622
restrict the movement area of the measurement units (the
first measurement unit 2 and the second measurement
unit 3) that are in a rotatable state on the base 6, to such
an area as to prevent each measurement unit from falling
off the base 6. Accordingly, each measurement unit can
be rotated without falling off the base 6, and one of the
side faces of the first measurement unit 2 and the second
measurement unit 3 that are opposed to each other (one
of the one side face 2c of the first measurement unit 2
and the other side face 3d of the second measurement
unit 3) can be directed to the operator side (Y1 direction
side) . This allows the workability in the case of perform-
ing the maintenance work on the side faces of the meas-
urement units, to be improved.

[0089] Still further, in the present embodiment, the
measurement units (the first measurement unit 2 and the
second measurement unit 3) are configured to be able
to not only rotate on the base 6 but also move in directions
(X directions) along which the measurement units are
arranged. As a result, at the time of maintenance work,
the respective measurement units are moved in the X
directions on the base 6 to increase a distance between
the measurement units that are adjacent to each other.
In this manner, space for the measurement units to rotate
can be readily obtained.
[0090] Still further, in the present embodiment, the first
measurement unit 2 and the second measurement unit
3 are provided with the ball casters 261 to 264 and the
ball casters 361 to 364, respectively, for the purpose of
smoothing the movements thereof on the base 6. Ac-
cordingly, the orientation of the measurement unit 2(3)
on the base 6 can be readily changed, using the ball
casters 261 to 264 (361 to 364), within the movement
area restricted by the first guides 611 and 612 and the
second guides 621 and 622. As a result, space for the
maintenance work can be readily obtained.
[0091] Still further, in the present embodiment, the
measurement unit 2 (3) is provided with the inclination
restricting members 271 and 272 (371 and 372) for re-
stricting the inclination thereof with respect to the base
6. Accordingly, even in the case where one of the ball
casters 261 to 264 (361 to 364) of the measurement unit
2(3) is displaced from the base 6, causing insufficient
support for the measurement unit 2 (3), the inclination
restricting members 271 and 272 (371 and 372) can sup-
press the inclination of the measurement unit 2(3).
[0092] Still further, in the present embodiment, the in-
clination restricting members 271 and 272 (371 and 372)
having the smaller downward projection height H2 than
the downward projection height H1 of the ball casters are
provided on the bottom face 2e (3e) of the measurement
unit 2 (3) . Accordingly, when the measurement unit 2(3)
is moved on the base 6, the inclination restricting mem-
bers 271 and 272 (371 and 372) do not hinder the move-
ment of the measurement unit 2 (3). Moreover, in the
case where the measurement unit 2(3) becomes inclined
with respect to the base 6 when one of the ball casters
261 to 264 (361 to 364) is displaced from the base 6, the
inclination restricting members 271 and 272 (371 and
372) come into contact with the base 6. In this manner,
the inclination of each measurement unit can be prevent-
ed from becoming substantial.
[0093] Still further, in the present embodiment, the first
guides 611 and 612 and the second guides 621 and 622
come into contact with the ball casters (261 to 264 and
361 to 364) of the measurement units, thereby restricting
the movement area of the measurement units. Accord-
ingly, by only providing the first guides 611 and 612 and
the second guides 621 and 622 at desired positions on
the base 6, the movement area on the base 6, in which
the measurement units move using the ball casters (261
to 264 and 361 to 364), can be restricted desirably.
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[0094] Still further, in the present embodiment, the first
guides 611 and 612 are provided on the base 6 so as to
extend in a direction (X direction) that is along the trans-
porting direction of the sample containers 100 (rack 101),
and the second guides 621 and 622 are provided at the
periphery of the base 6 so as to extend in a direction (Y
direction) that is perpendicular to the transporting direc-
tion. Accordingly, by using the first guides 611 and 612
and the second guides 621 and 622, the movements of
the measurement units can be restricted with respect to
both the direction (X direction) that is along the transport-
ing direction of the sample containers 100 (rack 101) and
the direction (Y direction) that is perpendicular to the
transporting direction of the sample containers 100 (rack
101).
[0095] Still further, in the present embodiment, the first
guides 611 and 612 are each configured to have a length
greater than both the interval D1 and the interval D2,
each of which is an interval between two adjacent ball
casters among the four ball casters 261 to 264 (361 to
364). Accordingly, the measurement unit 2 (3) is config-
ured such that when the measurement unit 2(3) is dis-
posed in the first loading position P1 or in the second
loading position P2, the two adjacent ball casters 263
(363) and 264 (364) are arranged between the first guide
611(612) and the sample transporting apparatus 4. As a
result, even in the case where the measurement unit 2
(3) is moved from the first loading position P1 or the sec-
ond loading position P2 in such a direction as to become
distant from the sample transporting apparatus 4, the first
guide 611 (612) assuredly comes into contact with the
ball caster 263(363) and 264 (364), whereby the move-
ment of the measurement unit 2(3) can be restricted.
[0096] Still further, in the present embodiment, the first
guides 611 and 612 are provided corresponding to the
measurement units 2 and 3, respectively, and the first
guides 611 and 612 are provided such that the interval
between the first guides 611 and 612 is the interval D7
that allows the ball casters 261 to 264 (361 to 364) to
pass therethrough when the measurement unit 2 (3) is
rotated. Accordingly, the ball casters 261 to 264 (361 to
364) can be moved across both the area on the Y1 di-
rection side and the area on the Y2 direction side that
are parted by the first guides. As a result, the measure-
ment units can be readily rotated while restricting the
movement area of the measurement units.
[0097] Note that the embodiment disclosed herein is
merely illustrative in all aspects and should not be rec-
ognized as being restrictive. The scope of the present
invention is defined by the scope of the claims rather than
by the description of the above embodiment, and in-
cludes meaning equivalent to the scope of the claims and
all modifications within the scope.
[0098] For example, the above embodiment describes
the blood analyzer 1 that includes the two measurement
units (the first measurement unit 2 and the second meas-
urement unit 3) . However, the present invention is not
limited thereto. The sample processing system of the

present invention may include three or more measure-
ment units.
[0099] Further, the above embodiment describes an
example in which the first measurement unit 2 and the
second measurement unit 3 are capable of moving and
rotating on the base 6 by using the ball casters 261 to
264 and the ball casters 361 to 364 that smooth the move-
ments of the first measurement unit 2 and the second
measurement unit 3, respectively. However, the present
invention is not limited thereto. The movements of the
respective measurement units may be smoothed by dif-
ferent movement smoothing members from the ball cast-
ers. For example, a sheet member may be provided
which reduces the friction between the bottom face 2e
(3e) and the top face 6a of the base 6 and thereby
smoothes the movement of the measurement unit 2(3).
Alternatively, each measurement unit may be provided
with casters that have different wheels from those of the
ball casters.
[0100] Still further, the above embodiment describes
an example in which each measurement unit is config-
ured to be fixed in the first loading position P1 by screw
connection at the first fixing holes 631 and 652, and fixed
in the second loading position P2 by screw connection
at the second fixing holes 632 and 654. However, the
present invention is not limited thereto. Each measure-
ment unit may be fixed in the first loading position or the
second loading position in a different manner from the
screw connection. For example, engaging portions may
be provided on the base and on the front face fixing mem-
ber, and each measurement unit may be configured to
be fixed when the fixing member and the front face there-
of are engaged with the engaging portions.
[0101] Still further, the above embodiment describes
an example in which each measurement unit is config-
ured to be fixed to the base 6 via the side face fixing
member 64 and the front face fixing member 65. How-
ever, the present invention is not limited thereto. Each
measurement unit may be configured to be directly fixed
to the base without using fixing members.
[0102] Still further, the above embodiment describes
an example in which the first measurement unit 2 and
the second measurement unit 3 are configured to be able
to move and rotate on the base 6. However, the present
invention is not limited thereto. It is sufficient that the first
and second measurement units are able to, at least,
move to change their orientations. For example, shafts
may be provided on the base for allowing the respective
measurement units to rotate. Alternatively, the respective
measurement units may be provided on rotating tables
on the base.
[0103] Still further, the above embodiment describes
a configuration example in which the movements of the
measurement units are restricted by the first guides and
second guides provided on the base 6 and by the ball
casters provided on the measurement units. However,
the present invention is not limited thereto. For example,
on the base 6, rails may be provided in advance along
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paths on which the ball casters move when the orienta-
tions of the measurement units are changed. The move-
ments of the measurement units may be restricted by
causing the ball casters to move along the rails in pre-
determined directions.
[0104] Still further, the above embodiment describes
an example in which the first guides 611 and 612 are
provided such that, when viewed in a plan view, the first
guides 611 and 612 extend along the transporting direc-
tion (X direction) of the rack 101 (sample containers 100),
and the second guides 621 and 622 are provided such
that, when viewed in a plan view, the second guides 621
and 622 extend, along both the side faces on the X di-
rection sides of the base 6, in a direction (Y direction)
perpendicular to the transporting direction of the rack 101
(sample containers 100) . However, the present inven-
tion is not limited thereto. The number of first guides and
the number of second guides may each be three or more.
Also, the arrangement of the first guides and the second
guides may be changed such that the first guides and
the second guides are arranged so as to surround each
measurement unit. Further, the shapes of the first guides
and the second guides may be changed. For example,
the first guides and the second guides may be formed in
curved shapes.
[0105] Still further, the above embodiment describes
an example in which the second loading position P2 al-
lows each measurement unit to be loaded with all the
sample containers 100 (ten containers in the present em-
bodiment) accommodated in the rack 101. However, the
present invention is not limited thereto. The second load-
ing position may allow each measurement unit to be load-
ed with only a part of the plurality of sample containers
accommodated in the rack. To be specific, the second
loading position may allow each measurement unit to be
loaded with nine or less sample containers 100 among
the sample containers accommodated in the rack 101.
[0106] Still further, the above embodiment describes
a base 6 on which the first measurement unit 2 and the
second measurement unit 3 is placed. The base 6 is pro-
vided with the movement restricting section for the first
measurement unit 2 and the second measurement unit
3. However the present invention is not limited thereto.
The sample processing system may comprise a plurality
of bases for each measurement unit. In this case, a base
on which the first measurement unit 2 is placed may be
provided with the first guides 611 and the second guides
621, and another base on which the second measure-
ment unit 3 may be provided with the first guides 612 and
the second guides 622.

Claims

1. A sample processing system comprising:

a transporting apparatus (4) including a rack
transporter (43) for horizontally and rectilinearly

transporting a rack which accommodates a plu-
rality of samples including first and second sam-
ples;
first and second measurement units (2, 3), ar-
ranged to be adjacent to each other along a di-
rection in which the rack is transported by the
rack transporter (43), for measuring the samples
accommodated in the rack transported by the
transporting apparatus (4);
a base (6) on which the first and second meas-
urement units (2, 3) are placed; and
a movement restricting section (611, 612, 621,
622) for restricting, on the base (6), a movement
area within which one of the first and second
measurement units (2, 3) moves, wherein the
movement restricting section (611, 612, 621,
622) allows the one measurement unit to move
on the base (6) so as to change orientation of
the one measurement unit,
characterized in that the transporting appara-
tus (4) is adapted to transport the rack so as to
supply the first sample to the first measurement
unit (2) and the second sample to the second
measurement unit (3) when the first and second
measurement units (2, 3) are arranged along
the direction in which the rack is transported by
the rack transporter (43),
and in that the transporting apparatus (4) is
adapted to transport the rack so as to supply the
first and second samples to the other measure-
ment unit when the orientation of the one meas-
urement unit is changed.

2. The sample processing system of claim 1, wherein
the movement restricting section (611, 612, 621,
622) restricts the movement area while allowing the
one measurement unit to further move on the base
(6) in the direction along which the first and second
measurement units (2, 3) are arranged.

3. The sample processing system of claim 1 or 2,
wherein the one measurement unit is allowed, in the
restricted movement area, to move and rotate so as
to partly protrude from the base, when viewed in a
plan view, without falling off the base.

4. The sample processing system of any one of claims
1 to 3, wherein
each of the first and second measurement units (2,
3) comprises a ball caster (261 to 264, 361 to 364)
for allowing each of the first and second measure-
ment units (2, 3) to move smoothly on the base (6).

5. The sample processing system of any one of claims
1 to 4, wherein each of the first and second meas-
urement units (2, 3) comprises an inclination restrict-
ing member (271, 272, 371, 372) for restricting incli-
nations of the first and second measurement units
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(2, 3) with respect to the base (6), wherein
when the one measurement unit is moved to a po-
sition on which the one measurement unit partly pro-
trude from the base (6) when viewed in a plan view,
the inclination restricting member (271, 272, 371,
372) restricts the inclination of the one measurement
unit with respect to the base (6).

6. The sample processing system of claim 5, wherein
each of the first and second measurement units (2,
3) comprises a ball caster (261 to 264, 361 to 364)
for allowing each of the first and second measure-
ment units (2, 3) to move smoothly on the base (6),
and
the inclination restricting member (271, 272, 371,
372) has a smaller downward projection height than
that of the ball caster.

7. The sample processing system of any one of claims
1 to 6, wherein the base (6) comprises:

first fixing holes (631) for fixing the first and sec-
ond measurement units (2, 3) in first loading po-
sitions in which the first and second measure-
ment units (2, 3) are able to be loaded with the
sample accommodated in the rack transported
by the transporting apparatus; and
second fixing holes (632) for fixing the first and
second measurement units (2, 3) in second
loading positions which are different from the
first loading positions and in which the first and
second measurement units (2, 3) are able to be
loaded with the sample accommodated in the
rack transported by the transporting apparatus.

8. The sample processing system of any one of claims
1 to 7, wherein
the movement restricting section (611, 612, 621,
622) comprises a guide (611, 612, 621, 622) dis-
posed on the base, and
the guide (611, 612, 621, 622) restricts the move-
ment area of the one measurement unit by being in
contact with a part of the one measurement unit.

9. The sample processing system of claim 8, wherein
the guide (611, 612, 621, 622) comprises:

a first guide (611, 612) for restricting movement,
in a first direction, of the one measurement unit
on the base (6), wherein the first direction is a
direction that is perpendicular to the direction in
which the rack is transported by the rack trans-
porter (43); and
a second guide (621, 622) for restricting move-
ment, in a second direction, of the one meas-
urement unit on the base (6), wherein the sec-
ond direction is a direction along the direction in
which the rack is transported.

10. The sample processing system of claim 9, wherein
each of the first and second measurement units (2,
3) comprises, on a bottom face thereof, a plurality of
ball casters (261 to 264, 361 to 364) for allowing
each of the first and second measurement unit (2,
3) to move smoothly on the base,
the first guide (611, 612) is configured to have a
length greater than an interval between two adjacent
ball casters among the plurality of ball casters (261
to 264, 361 to 364), and
the two adjacent ball casters are arranged between
the first guide (611, 612) and the transporting appa-
ratus (4) when each measurement unit is in a state
of being able to be loaded with the sample accom-
modated in the rack transported by the transporting
apparatus.

11. The sample processing system of claim 10, wherein
the guide (611, 612, 621, 622) comprises a first guide
(611) for restricting movement of the first measure-
ment unit (2) and a first guide (612) for restricting
movement of the second measurement unit (3),
the first guides (611, 612) are adjacent to each other
and have an interval therebetween, wherein the ball
casters are allowed to pass the interval, when the
one measurement unit is rotated.

Patentansprüche

1. Probenverarbeitungssystem, umfassend:

eine Transportvorrichtung (4), die einen Gestell-
transporter (43) zum horizontalen und geradli-
nigen Transportieren eines Gestells einschließt,
welches eine Vielzahl von Proben aufnimmt, die
erste und zweite Proben einschließen;
erste und zweite Messeinheiten (2, 3), die so
eingerichtet sind, dass sie entlang einer Rich-
tung, in der das Gestell vom Gestelltransporter
(43) transportiert wird, zueinander benachbart
sind, zum Messen der Proben, die in dem von
der Transportvorrichtung (4) transportierten Ge-
stell aufgenommen sind;
eine Basis (6), auf der die erste und zweite
Messeinheit (2, 3) platziert sind; und
einen Bewegungsbegrenzungsabschnitt (611,
612, 621, 622) zum Begrenzen eines Bewe-
gungsbereichs auf der Basis (6), innerhalb dem
sich eine aus der ersten und zweiten Messein-
heit (2, 3) bewegt, wobei es der Bewegungsbe-
grenzungsabschnitt (611, 612, 621, 622) der ei-
nen Messeinheit ermöglicht, sich so auf der Ba-
sis (6) zu bewegen, dass die Ausrichtung der
einen Messeinheit geändert wird,
dadurch gekennzeichnet, dass die Transport-
vorrichtung (4) dazu ausgebildet ist, das Gestell
so zu transportieren, dass die erste Probe der
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ersten Messeinheit (2) und die zweite Probe der
zweiten Messeinheit (3) zugeführt wird, wenn
die erste und zweite Messeinheit (2, 3) entlang
der Richtung eingerichtet sind, in der das Gestell
vom Gestelltransporter (43) transportiert wird,
und dadurch, dass die Transportvorrichtung (4)
dazu ausgebildet ist, das Gestell so zu transpor-
tieren, dass die erste und zweite Probe der an-
deren Messeinheit zugeführt werden, wenn die
Ausrichtung der einen Messeinheit geändert ist.

2. Probenverarbeitungssystem nach Anspruch 1, wo-
bei der Bewegungsbegrenzungsabschnitt (611,
612, 621, 622) den Bewegungsbereich begrenzt,
während er es der einen Messeinheit ermöglicht,
sich auf der Basis (6) weiter in die Richtung zu be-
wegen, entlang der die erste und zweite Messeinheit
(2, 3) eingerichtet sind.

3. Probenverarbeitungssystem nach Anspruch 1 oder
2, wobei es der einen Messeinheit ermöglicht ist, sich
im begrenzten Bewegungsbereich so zu bewegen
und zu drehen, dass sie in einer Draufsicht gesehen
teilweise von der Basis übersteht, ohne von der Ba-
sis herunterzufallen.

4. Probenverarbeitungssystem nach einem der An-
sprüche 1 bis 3, wobei
jede aus der ersten und zweiten Messeinheit (2, 3)
eine Kugelrolle (261 bis 264, 361 bis 364) umfasst,
um es jeder aus der ersten und zweiten Messeinheit
(2, 3) zu ermöglichen, sich leichtgängig auf der Basis
(6) zu bewegen.

5. Probenverarbeitungssystem nach einem der An-
sprüche 1 bis 4, wobei jede aus der ersten und zwei-
ten Messeinheit (2, 3) ein Neigungsbegrenzungse-
lement (271, 272, 371, 372) umfasst zum Begrenzen
von Neigungen der ersten und zweiten Messeinheit
(2, 3) in Bezug auf die Basis (6), wobei
wenn die eine Messeinheit zu einer Position bewegt
wird, an der die eine Messeinheit in einer Draufsicht
gesehen teilweise von der Basis (6) übersteht, das
Neigungsbegrenzungselement (271, 272, 371, 372)
die Neigung der einen Messeinheit in Bezug auf die
Basis (6) begrenzt.

6. Probenverarbeitungssystem nach Anspruch 5, wo-
bei jede aus der ersten und zweiten Messeinheit (2,
3) eine Kugelrolle (261 bis 264, 361 bis 364) umfasst,
um jeder aus der ersten und zweiten Messeinheit (2,
3) zu ermöglichen, sich leichtgängig auf der Basis
(6) zu bewegen, und
das Neigungsbegrenzungselement (271, 272, 371,
372) eine kleinere Vorsprungshöhe nach unten auf-
weist als diejenige der Kugelrolle.

7. Probenverarbeitungssystem nach einem der An-

sprüche 1 bis 6, wobei die Basis (6) umfasst:

erste Befestigungslöcher (631) zum Befestigen
der ersten und zweiten Messeinheit (2, 3) in ers-
ten Ladepositionen, in denen die erste und zwei-
te Messeinheit (2, 3) in der Lage sind, mit der
Probe, die in dem von der Transportvorrichtung
transportierten Gestell aufgenommen ist, bela-
den zu werden; und
zweite Befestigungslöcher (632) zum Befesti-
gen der ersten und zweiten Messeinheit (2, 3)
in zweiten Ladepositionen, die sich von den ers-
ten Ladepositionen unterscheiden und in denen
die erste und zweite Messeinheit (2, 3) in der
Lage sind, mit der Probe, die in dem von der
Transportvorrichtung transportierten Gestell
aufgenommen ist, beladen zu werden.

8. Probenverarbeitungssystem nach einem der An-
sprüche 1 bis 7, wobei
der Bewegungsbegrenzungsabschnitt (611, 612,
621, 622) eine Führung (611, 612, 621, 622) um-
fasst, die auf der Basis angeordnet ist, und
die Führung (611, 612, 621, 622) den Bewegungs-
bereich der einen Messeinheit begrenzt, indem sie
mit einem Teil der einen Messeinheit in Kontakt ist.

9. Probenverarbeitungssystem nach Anspruch 8, wo-
bei die Führung (611, 612, 621, 622) umfasst:

eine erste Führung (611, 612) zum Begrenzen
von Bewegung der einen Messeinheit auf der
Basis (6) in einer ersten Richtung, wobei die ers-
te Richtung eine Richtung ist, die zu der Rich-
tung senkrecht ist, in der das Gestell vom Ge-
stelltransporter (43) transportiert wird; und
eine zweite Führung (621, 622) zum Begrenzen
von Bewegung der einen Messeinheit auf der
Basis (6) in einer zweiten Richtung, wobei die
zweite Richtung eine Richtung entlang der Rich-
tung ist, in der das Gestell transportiert wird.

10. Probenverarbeitungssystem nach Anspruch 9, wo-
bei jede aus der ersten und zweiten Messeinheit (2,
3) an einer Unterfläche derselben eine Vielzahl von
Kugelrollen (261 bis 264, 361 bis 364) umfasst, um
jeder aus der ersten und zweiten Messeinheit (2, 3)
zu ermöglichen, sich leichtgängig auf der Basis zu
bewegen,
die erste Führung (611, 612) so konfiguriert ist, dass
sie eine Länge aufweist, die größer ist als ein Intervall
zwischen zwei benachbarten Kugelrollen aus der
Vielzahl von Kugelrollen (261 bis 264, 361 bis 364),
und
die zwei benachbarten Kugelrollen zwischen der
ersten Führung (611, 612) und der Transportvorrich-
tung (4) eingerichtet sind, wenn sich jede Messein-
heit in einem Zustand befindet, in dem sie in der Lage
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ist, mit der Probe beladen zu werden, die in dem von
der Transportvorrichtung transportierten Gestell auf-
genommen ist.

11. Probenverarbeitungssystem nach Anspruch 10, wo-
bei
die Führung (611, 612, 621, 622) eine erste Führung
(611) zum Begrenzen von Bewegung der ersten
Messeinheit (2), und eine erste Führung (612) zum
Begrenzen von Bewegung der zweiten Messeinheit
(3) umfasst,
die ersten Führungen (611, 612) zueinander be-
nachbart sind und ein Intervall zwischen denselben
aufweisen, wobei es den Kugelrollen ermöglicht ist,
durch das Intervall zu laufen, wenn die eine Mess-
einheit gedreht wird.

Revendications

1. Système de traitement d’échantillons comprenant :

un appareil de transport (4) comprenant un
transporteur de râtelier (43) pour transporter de
manière horizontale et rectiligne un râtelier qui
reçoit une pluralité d’échantillons comprenant
des premier et second échantillons ;
des première et seconde unités de mesure (2,
3) agencées pour être adjacentes l’une à l’autre
le long d’une direction dans laquelle le râtelier
est transporté par le transporteur de râtelier (43),
pour mesurer les échantillons reçus dans le râ-
telier transporté par l’appareil de transport (4) ;
une base (6) sur laquelle les première et secon-
de unités de mesure (2, 3) sont placées ; et
une section de limitation de mouvement (611,
612, 621, 622) pour limiter, sur la base (6), une
zone de mouvement dans laquelle l’une des pre-
mière et seconde unités de mesure (2, 3) se
déplace, dans lequel la section de limitation de
mouvement (611, 612, 621, 622) permet à la
première unité de mesure de se déplacer sur la
base (6) de façon à changer l’orientation de la
première unité de mesure,
caractérisé en ce que l’appareil de transport
(4) est adapté pour transporter le râtelier de ma-
nière à fournir le premier échantillon à la pre-
mière unité de mesure (2) et le second échan-
tillon à la seconde unité de mesure (3) lorsque
les première et seconde unités de mesure (2, 3)
sont agencées dans la direction dans laquelle
le râtelier est transporté par le transporteur de
râtelier (43), et en ce que
l’appareil de transport (4) est adapté au trans-
port du râtelier de manière à fournir les premier
et second échantillons à l’autre unité de mesure
lorsque l’orientation de la première unité de me-
sure est modifiée.

2. Système de traitement d’échantillons selon la reven-
dication 1, dans lequel la section de limitation de
mouvement (611, 612, 621, 622) limite la zone de
mouvement tout en permettant à la première unité
de mesure de se déplacer davantage sur la base (6)
dans la direction dans laquelle les première et se-
conde unités de mesure (2, 3) sont agencées.

3. Système de traitement d’échantillons selon la reven-
dication 1 ou 2, dans lequel la première unité de me-
sure est autorisée, dans la zone de mouvement li-
mité, à se déplacer et à tourner de manière à faire
saillie en partie à partir de la base, en observant dans
une vue en plan, sans tomber de la base.

4. Système de traitement d’échantillons selon l’une
quelconque des revendications 1 à 3, dans lequel :
chacune des première et seconde unités de mesure
(2, 3) comprend une roulette pivotante sphérique
(261 à 264, 361 à 364) pour permettre à chacune
des première et seconde unités de mesure (2, 3) de
se déplacer de manière uniforme sur la base (6).

5. Système de traitement d’échantillons selon l’une
quelconque des revendications 1 à 4, dans lequel
chacune des première et seconde unités de mesure
(2, 3) comprend un élément de limitation d’inclinai-
son (271, 272, 371, 372) pour limiter des inclinaisons
des première et seconde unités de mesure (2, 3) par
rapport à la base (6), dans lequel,
lorsque la première unité de mesure est déplacée
dans une position sur laquelle la première unité de
mesure fait saillie en partie à partir de la base (6),
en observant en vue en plan, l’élément de limitation
d’inclinaison (271, 272, 371, 372) limite l’inclinaison
de la première unité de mesure par rapport à la base
(6).

6. Système de traitement d’échantillons selon la reven-
dication 5, dans lequel chacune des première et se-
conde unités de mesure (2, 3) comprend une roulette
pivotante sphérique (261 à 264, 361 à 364) pour per-
mettre à chacune des première et seconde unités
de mesure (2, 3) de se déplacer de manière uniforme
sur la base (6), et
l’élément de limitation d’inclinaison (271, 272, 371,
372) a une hauteur de saillie descendante plus petite
que celle de la roulette pivotante sphérique.

7. Système de traitement d’échantillons selon l’une
quelconque des revendications 1 à 6, dans lequel la
base (6) comprend :

des premiers trous de fixation (631) pour fixer
les première et seconde unités de mesure (2, 3)
dans des premières positions de chargement
dans lesquelles les première et seconde unités
de mesure (2, 3) sont à même d’être chargées
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avec l’échantillon reçu dans le râtelier transporté
par l’appareil de transport ; et
des seconds trous de fixation (632) pour fixer
les première et seconde unités de mesure (2, 3)
dans des secondes positions de chargement qui
sont différentes des premières positions de
chargement et dans lesquelles les première et
seconde unités de mesure (2, 3) sont à même
d’être chargées avec l’échantillon reçu dans le
râtelier transporté par l’appareil de transport.

8. Système de traitement d’échantillons selon l’une
quelconque des revendications 1 à 7, dans lequel :

la section de limitation de mouvement (611, 612,
621, 622) comprend un guide (611, 612, 621,
622) disposé sur la base, et
le guide (611, 612, 621, 622) limite la zone de
mouvement de la première unité de mesure en
étant en contact avec une partie de la première
unité de mesure.

9. Système de traitement d’échantillons selon la reven-
dication 8, dans lequel le guide (611, 612, 621, 622)
comprend :

un premier guide (611, 612) pour limiter le mou-
vement, dans une première direction, de la pre-
mière unité de mesure sur la base (6), dans le-
quel la première direction est une direction qui
est perpendiculaire à la direction dans laquelle
le râtelier est transporté par le transporteur de
râtelier (43) ; et
un second guide (621, 622) pour limiter le mou-
vement, dans une seconde direction, de la pre-
mière unité de mesure sur la base (6), dans le-
quel la seconde direction est une direction dans
la direction dans laquelle le râtelier est transpor-
té.

10. Système de traitement d’échantillons selon la reven-
dication 9, dans lequel chacune des première et se-
conde unités de mesure (2, 3) comprend sur sa face
inférieure une pluralité de roulettes pivotantes sphé-
riques (261 à 264, 361 à 364) afin de permettre à
chacune des première et seconde unités de mesure
(2, 3) de se déplacer de manière uniforme sur la
base,
le premier guide (611, 612) est configuré de manière
à avoir une longueur supérieure à un intervalle entre
deux roulettes pivotantes sphériques adjacentes
parmi la pluralité de roulettes pivotantes sphériques
(261 à 264, 361 à 364), et
les deux roulettes pivotantes sphériques adjacentes
sont agencées entre le premier guide (611, 612) et
l’appareil de transport (4) lorsque chaque unité de
mesure est dans un état d’être à même d’être char-
gée avec l’échantillon reçu dans le râtelier transporté

par l’appareil de transport.

11. Système de traitement d’échantillons selon la reven-
dication 10, dans lequel :

le guide (611, 612, 621, 622) comprend un pre-
mier guide (611) pour limiter le mouvement de
la première unité de mesure (2) et un premier
guide (612) pour limiter le mouvement de la se-
conde unité de mesure (3),
les premiers guides (611, 612) sont adjacents
l’un à l’autre et ont un intervalle entre eux, dans
lequel les roulettes pivotantes sphériques sont
autorisées à passer l’intervalle lorsque la pre-
mière unité de mesure est soumise à une rota-
tion.
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