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Description

[0001] The present invention relates to a specimen
transport system, and specifically relates to a specimen
transport system used to, when specimens, such as
blood or urine, collected from patients in a hospital or the
like are tested in a laboratory in the clinical test field,
automatically transport the specimens to a specimen pre-
treatment apparatus or a specimen analysis apparatus.
[0002] A specimen transport system refers to a system
that connects apparatuses, such as a specimen pretreat-
ment apparatus and a specimen analysis apparatus, via
a specimen transport line to provide automatic transpor-
tation between the apparatuses.

[0003] Pretreatment apparatuses and analysis appa-
ratuses are installed in various types of locations and in
various manners because the room size and the posi-
tions of columns and pipes are different depending on
the facility to which such apparatuses are delivered.
Therefore, a specimen transport system is build in con-
formity with the transport distance between the appara-
tuses, which is different depending on the facility to which
the system is delivered. For conventional specimen
transport systems, for example, JP Published Patent Ap-
plication No. 2001-99845 A and JP Published Patent Ap-
plication No. 11-83864 A (1999) describe line height ad-
justment, and building of a system.

[0004] For conventional specimen transport systems,
there are several types of specimen transport lines hav-
ing fixed lengths (e.g., 600 mm, 900 mm and 1200 mm),
and a specimen transport system is built by combining
some types of specimen transport lines in conformity with
the installation locations of the apparatuses and the con-
figuration of the system in the facility, to which the system
is delivered, so that the system can be adapted to various
transport distances.

[0005] However, a transport distance that cannot be
met by a mere combination of those various types of
specimen transport lines may occur. For example, there
may be a case where the line does not reach the appa-
ratuses because it is shorter than the transport distance
between the apparatuses required when building a spec-
imen transport system by several tens of millimetres.
[0006] The present techniques and means counter
such problem by re-installing the apparatuses so as to
adapt the transport distance to the length of the line, or
designing and manufacturing a new specimen transport
line that can be adapted to the transport distance. As a
result, problems have arisenin, e.g., requiring along time
for such re-installing or designing and manufacturing and
also requiring high costs.

[0007] US 2005/056523 A1 discloses an apparatus for
conveying objects according to the preamble of claim 1.
The apparatus uses two conveying arrangements which
can move independently of one another. Each of the two
conveying arrangements have a transport region and a
return region. A dividing gap is arranged between the two
conveying arrangements. A sliding mechanism can be
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positioned to at least one of adjust a length of the trans-
port regions and adjust a length of the return regions. An
equalizing mechanism can be positioned to at least one
of compensate for the change in the return regions and
compensate for the change in the transport regions. The
sliding mechanism and the equalizing mechanism are
separate mechanisms. This Abstract is not intended to
define the invention disclosed in the specification, nor
intended to limit the scope of the invention in any way.
[0008] In view of the aforementioned problems, an ob-
ject of the present invention is to provide a specimen
transport system that can easily be installed regardless
of various transport distances, and is also inexpensive.
[0009] In order to achieve this object, the specimen
transport system the present invention is configured as
stated in claim 1. Preferred embodiments of the invention
are characterized in the sub-claims.

[0010] The present invention provides a specimen
transport system comprising: a transport line including a
rack transport surface that transports a transport rack
that holds a specimen container including a specimen
such as blood or urine; and a conveyor belt included in
the transport line, wherein the conveyor belt is formed in
anendlessloop, and the shape of the loop of the conveyor
beltis changed according to a length of the rack transport
surface (rack transport surface length).

[0011] Accordingtothe presentinvention, e.g., various
transport distances between apparatuses can be met by
changing the length of a rack transport surface (rack
transport surface length) of a conveyor belt.

[0012] Further advantages and possible applications
of the present invention become apparent from the fol-
lowing detailed description with reference to the draw-
ings.
FIG. 1 s anillustrative drawing of a specimen trans-
port line, characterized by having a structure
in which the amount of movement of an extra-
length adjustment pulley and the amount of
change in the rack transport surface length of
a conveyor belt are substantially equal to each
other.

FIG.2 is anillustrative drawing of a specimen trans-
port line according to an embodiment of the
present invention, characterized by having a
structure in which tension adjustment and
change of the rack transport surface length of
a conveyor belt can be made simultaneously.
FIG.3 is anillustrative drawing of a specimen trans-
port, characterized by having a structure in
which a large amount of change in the rack
transport surface length of a conveyor belt can
be provided by means of multiple extra-length
adjustment pulleys.

FIG.4 is anillustrative drawing of a specimen trans-
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port line according to another embodiment of
the present invention, characterized by having
a structure in which an extra-length adjustment
pulley can make adjustment in a height direc-
tion.
FIG.5 s a cross-sectional view taken along line A-A
of FIG. 2 according to another embodiment of
the present invention.
FIG.6 is a diagram illustrating support guide rollers
according to another embodiment of the
present invention.

FIG.7 isadiagramillustrating a support guide accord-
ing to another embodiment of the present in-
vention.

[0013] A specimen transport line in a specimen trans-

port system according to the presentinvention transports
racks that hold specimen containers including biological
samples, which are specimens to be tested such as blood
or urine. Examples of these transport racks include a
transport rack in which only one specimen container in-
cluding a biological sample is placed and a transport rack
in which, e.g., five or ten specimens are placed.

[0014] Embodiments of the present invention charac-
terized in that the length of a rack transport surface (rack
transport surface length) of a conveyor belt included in
a specimen transport line is changed will be described
with reference to the accompanying drawings.

[0015] FIGS. 1, 2, 3 and 4 are drawings illustrating
specimen transport lines, the specimen transport line
having a structure in which the rack transport surface
length of a conveyor belt formed in an endless loop can
be changed.

[0016] Regarding an embodiment shown in FIG.1, an
overview of the configuration and operation of the spec-
imen transport line will be described.

[0017] FIG. 1 is an illustrative diagram of a specimen
transport line characterized in having a structure in which
the length L of movement of an extra-length adjustment
pulley 9 and the length | of change in the rack transport
surface length 19 of a conveyor belt 2 are substantially
equal to each other (L =1).

[0018] A force generated by a motor 4 is conveyed by
a drive shaft pulley 5 to the conveyor belt 2 supported by
belt supporting pulleys 3, 6, 8 and 10. The rack transport
surface length 19 of the conveyor belt 2 is changed by
moving the belt supporting pulleys 8 and 10 laterally.
[0019] However, when the belt supporting pulleys 8
and 10 are moved laterally to change the rack transport
surface length 19 of the conveyor belt 2, the tension of
the conveyor belt 2 greatly changes, causing an extra
length, and thus goes beyond the range of the tension
that can be adjusted by a belt tension adjustment pulley
7. In order to transport racks, it is necessary to maintain
the tension of the conveyor belt 2 constant.
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[0020] Therefore, a structure in which an extra length
of the rack transport surface length 19 of the conveyor
belt 2 can be adjusted using the extra-length adjustment
pulley 9 that make adjustment of the rack transport sur-
face length 19 of the conveyor belt 2 and the tension of
the belt 2 can be adjusted by the belt tension adjustment
pulley 7 is used.

[0021] In the structure shown in FIG. 1, when the rack
transport surface length 19 of the conveyor belt 2 is
changed, the length | of change in the rack transport sur-
face length 19 and the length L of movement of the extra-
length adjustment pulley 9 are substantially equal to each
other (I = L).

[0022] Therefore, the tension of the conveyor belt 2
can easily be made to fall within the range of tension that
can easily be adjusted by the tension adjustment pulley
7 by changing the length L of movement of the extra-
length adjustment pulley 9 by the length | of the rack
transport surface length 19 of the conveyor belt 2.
[0023] Asdescribed above, the conveyor beltincluded
in the transport line is formed in an endless loop, and the
shape of the loop can be changed according to the length
of the transport line, and accordingly, the transport line
can easily be installed because the length can easily be
adjusted regardless of various transport distances be-
tween the apparatuses such as an automatic analysis
apparatus.

[0024] Next, regarding an embodiment shown in FIG.
2, an overview of the configuration and operation of a
specimen transport line will be described. FIG. 2 is an
illustrative diagram of a specimen transport line charac-
terized by having a structure in which when the rack trans-
port surface length 19 of a conveyor belt 2 is changed,
tension adjustment and extra-length adjustment can si-
multaneously be made.

[0025] In FIG. 1, an extra-length adjustment pulley 9
and a tension adjustment pulley 7 are provided at differ-
ent positions, and therefore, when the rack transport sur-
face length 19 of the conveyor belt 2 is changed, it is
necessary to adjust the tension of the conveyor belt 2 by
means of the tension adjustment pulley 7 after adjusting
the extra-length of the conveyor belt 2 by means of the
extra-length adjustment pulley 9. Accordingly, when the
rack transport surface length 19 of the conveyor belt 2 is
changed, the conveyor belt 2 may come off from the pul-
leys.

[0026] The embodiment shown in FIG. 2 provides a
structure in which tension adjustment function and extra-
length adjustment can be made simultaneously by
means of a tension and extra-length adjustment pulley
18, which is a pulley having both of the two functions,
i.e., the tension adjustment function and the extra-length
adjustment function which the extra-length adjustment
pulley 9 in FIG. 1 and the tension adjustment pulley 7 in
FIG.1 have.

[0027] As a result, when the rack transport surface
length 19 of the conveyor belt 2 is changed, the conveyor
belt 2 can be prevented from coming off from the pulleys,
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enabling the rack transport surface length 19 of the con-
veyor belt 2 to be changed while the tension of the con-
veyor belt 2 is checked.

[0028] Also, sincetension adjustmentand extra-length
adjustment are made simultaneously by means of the
tension and extra-length adjustment pulley 18, the rack
transport surface length 19 of the conveyor belt 2 can be
changed while the conveyor belt is maintained tightly,
which is effective for, e.g., adjustment for a very small
length.

[0029] Next, regarding an embodiment illustrated in
FIG. 3, an overview of the configuration and operation of
a specimen transport line will be described. FIG. 3 is an
illustrative diagram of a specimen transport line charac-
terized by having a structure in which use of multiple ex-
tra-length adjustment pulleys 11, 12,13, 14 and 15 ena-
bles provision of a large amount of change in the rack
transport surface length 19 of the conveyor belt 2.
[0030] In the case of FIG. 3, a structure in which the
conveyor belt 2 is folded back three times with a width
of L using five extra-length adjustment pulleys enables
the rack transport surface length 19 of the conveyor belt
2 to be changed by a maximum of approximately 3L.
Accordingly, when the transport distance between the
apparatuses includes a relatively-large gap due to prob-
lems of the system configuration, the rack transport sur-
face length 19 of the conveyor belt 2 can easily be adapt-
ed to the transport distance.

[0031] Next, regarding an embodiment shown in FIG.
4, an overview of the configuration and operation of a
specimen transport line will be described. FIG. 4 is an
illustrative diagram of a specimen transport line charac-
terized by having a structure in which a tension and extra-
length adjustment pulley 18 having both of two functions,
i.e., a tension adjustment function and an extra-length
function, makes adjustment in the height direction.
[0032] The embodiment shown in FIG. 4 is effective
for the case where a sufficient height H up to the transport
surface can be secured for the amount of change in the
length 19 of a conveyor belt 2.

[0033] Next, a slidable supporting structure illustrated
in FIG. 5 will be described. A spindle 40 of a tension and
extra-length adjustment pulley 18 is slidably supported
by slide grooves 42 of rib members 41 provided to a frame
of a specimen transport system. The tension and extra-
length adjustment pulley 18 is fixed at a position where
the tension of the conveyor belt 2 is adjusted to a proper
value, so that it cannot slide. Since the tension and extra-
length adjustment pulley 18 is slidably supported by the
slide grooves 42, the tension can easily be adjusted.
[0034] The slide grooves 42 can be oriented in a di-
rection other than the longitudinal direction shown in FIG.
4 and the lateral direction shown in FIG. 2.

[0035] An embodiment illustrated in FIG. 6 will be de-
scribed. This embodiment is characterized by including
support guide rollers 50 that support a conveyor belt 2
between two belt supporting pulleys 5 and 10 from the
lower side. As a result of supporting the conveyor belt 2
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by means of the multiple support guide rollers 50 from
the lower side, flexure of the conveyor belt 2 can be pre-
vented, and thus, transport racks can be transported in
a stable manner.

[0036] An embodiment illustrated in FIG. 7 will be de-
scribed. This embodiment is characterized by including
a support guide 55 that supports a conveyor belt 2 be-
tween two belt supporting pulleys 5 and 10 from the lower
side. As a result of supporting the conveyor belt 2 from
the lower side by means of the support guide with both
ends rounded, flexure of the conveyor belt 2 is prevented,
and thus, transport racks can be transported in a stable
manner.

List of reference signs

[0037]

1 specimen transport rack

2 belt

3 belt supporting pulley

6 belt supporting pulley

8 belt supporting pulley

10  belt supporting pulley

16  belt supporting pulley

17  belt supporting pulley

4 motor

5 drive shaft pulley (belt supporting pulley)

7 tension adjustment pulley

9 extra-length adjustment pulley

11 extra-length adjustment pulley

12  extra-length adjustment pulley

13  extra-length adjustment pulley

14  extra-length adjustment pulley

15 extra-length adjustment pulley

18  tension and extra-length adjustment pulley

19  rack transport surface length of a conveyor belt
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Claims

A specimen transport system comprising: a transport
line including a rack transport surface that transports
a transport rackt (1) that holds a specimen container
including a specimen such as blood or urine; and a
conveyor belt (2) included in the transport line,
wherein

the conveyor belt (2) is formed in an endless loop,
and the shape of the loop of the conveyor belt (2) is
changed according to a length of the rack transport
surface,

at least two belt supporting pulleys (5, 10) are pro-
vided that support both ends of the rack transport
surface of the conveyor belt (2) and determine a
length of the transport line (19), wherein the rack
transport surface length (19) is changed by changing
a distance between the two belt supporting pulleys
(5,10),

an adjustment pulley (18) supporting the conveyor
belt (2) is provided with means for moving said ad-
justment pulley (18) so as to adjust the rade transport
surface length (19), a drive shaft pully (5) is provided
to apply a transport movement to the conveyor belt
(2),

characterized in that said adjustment pulley (18)
is additionally provided with tension adjusting means
that adjusts a tension of the conveyor belt (2) against
the drive shaft pulley (5).

The specimen transport system according to claim
1, characterized by having a structure in which an
extra-length adjustment pulley (18) makes adjust-
ment in a height direction

The specimen transport line according to any of the
claims 1 or 2, characterized in that at least one of
the two belt supporting pulleys (5, 10) doubles as a
drive shaft pulley (5) that applies a transport move-
ment force to the conveyor belt (2).

The specimen transport line according to any of the
claims 1 to 3, characterized in that support guide
rollers (50) or a support guide (55) is provided that
supports the conveyor belt (2) between the two belt
supporting pulleys (5, 10) from a lower side. Claims

The specimen transport line according to anyone of
the claims 1 to 4, characterized in that the extra-
length adjustment pulley (18) used as both of the
extra-length adjustment pulley and the tension ad-
justment pulley is slidable relative to guide grooves
(42) and moveable in a direction in which the tension
of the conveyor belt (2) is changed.
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Patentanspriiche

1.

Probentransportsystem umfassend:

eine Transportbahn mit einer Gestelltransport-
flache, die ein Transportgestell (1) transportiert,
das einen Probebehalter mit einer Probe, bei-
spielsweise Blut oder Urin, halt, und mit einem
Forderband (2), das in der Transportbahn ent-
halten ist, wobei

das Férderband (2) als endlose Schleife ausge-
bildet ist und die Form der Schleife des Forder-
bandes (2) entsprechend einer Lange der Ge-
stelltransportflache geandert wird, wenigstens
zwei das Band unterstiitzende Laufrollen (5,10)
vorgesehen sind, die beide Ende der Gestell-
transportflache des Forderbandes (2) abstltzen
und eine Lange der Transportbahn (19) bestim-
men, wobei die Lange (19) der Gestelltransport-
flache dadurch geandert wird, dass der Ab-
stand zwischen den zwei das Band abstltzen-
den Laufrollen (5,10) geandert wird, eine Stell-
laufrolle (18), die das Férderband (2) abstitzt
mit Mitteln versehen ist, um die Stelllaufrolle (18)
zu bewegen, um die Lange (19) der Gestell-
transportflache einzustellen, und eine Antriebs-
wellenlaufrolle (5) vorgesehen ist, um eine
Transportbewegung auf das Férderband (2) zu
Ubertragen,

dadurch gekennzeichnet, dass

die Stelllaufrolle (18) zusatzlich mit Spannungs-
einstellmitteln versehen ist, die eine Spannung
des Forderbandes (2) gegen die Antriebswel-
lenlaufrolle (5) einzustellen.

Probentransportsystem nach Anspruch 1, gekenn-
zeichnet durch eine Struktur, in der eine Extralan-
genstelllaufrolle (18) eine Einstellung in einer Ho-
henrichtung ausfiihrt.

Probentransportsystem nach einem der Anspriiche
1 oder 2, dadurch gekennzeichnet, dass wenig-
stens eines der beiden den das Band unterstitzen-
den Laufrollen (5,10) zusatzlich als Antriebswellen-
laufrolle (5) dient, die eine Kraft fir die Transportbe-
wegung auf das Férderband (2) Gbertragt.

Probentransportsystem nach einem der Anspriiche
1 bis 3, dadurch gekennzeichnet, dass Lagerfih-
rungsrollen (50) oder eine Lagerfihrung (55) vorge-
sehen ist, die das Férderband (2) zwischen den bei-
den, das Band tragenden Laufrollen (5,10) von der
Unterseite her unterstitzt,

Probentransportsystem nach einem der Anspriiche
1 bis 4, dadurch gekennzeichnet, dass die Ex-
traldngenstelllaufrolle (18), die als extra Langenstell-
laufrolle und die Spannungsstelllaufrolle verwendet
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werden, relativ zu Fihrungsnuten (42) gleitbar und
in einer Richtung bewegbar sind, in der die Span-
nung des Forderbande (2) verandert wird.

Revendications

Systéme de transport d’échantillons comprenant:
une ligne de transport incluant une surface de trans-
port grille qui fait transporter une grille de transport
(1) qui soutient un récipient d’échantillons incluant
un échantillon tel que le sang ou I'urine; et une cour-
roie de convoyeur (2) incluse dans la ligne de trans-
port, ou:

- la courroie de convoyeur (2) est formée dans
une boucle sans fin, et la forme de la boucle de
la courroie de convoyeur (2) est changée selon
une longueur de la surface de transport grille,

- au moins deux poulies de support de courroie
(5, 10) sont pourvues qui soutiennent les deux
extrémités de la surface de transport grille de la
courroie de convoyeur (2) et détermine une lon-
gueur de la ligne de transport (19), ou la lon-
gueur de la surface de transport grille (19) est
changée en changeant une distance entre les
deux poulies de support de courroie (5, 10),

- une poulie d’ajustement (18) soutenant la cour-
roie de convoyeur (2) est pourvue avec le moyen
pour mouvoir ladite poulie d’ajustement (18)
pour ajuster la longueur de la surface de trans-
port de la grille (19), une poulie d’arbre d’action-
nement (5) est pourvue pour appliquer un mou-
vement de transport a la courroie de convoyeur
(2),

caractérisé en ce que ladite poulie d’ajuste-
ment (18) est pourvue de maniére additionnelle
avec le moyen d’ajustement de tension qui fait
ajuster une tension de la courroie de convoyeur
(2) contre la poulie de I'arbre d’actionnement (5).

Systéme de transport d’échantillons selon la reven-
dication 1, caractérisé par avoir une structure dans
laquelle une poulie d’ajustement d’extra longueur
(18) fait I'ajustement dans une direction de la hau-
teur.

Ligne de transport d’échantillons selon la revendica-
tion 1 ou 2, caractérisée en ce qu’au moins l'une
d’entre les deux poulies de support de courroie (5,
10) double comme une poulie d’arbre d’actionne-
ment (5) qui applique une force de mouvement de
transport a la courroie de convoyeur (2).

Ligne de transport d’échantillons selon I'une quel-
conque des revendications 1 a 3, caractérisée en
ce que les rouleaux de guidage de support (50) ou
un guidage de support (55) est pourvu qui soutient
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la courroie de convoyeur (2) entre les deux poulies
de support de courroie (5, 10) a partir d’'une cété
inférieur.

Ligne de transport d’échantillons selon I'une quel-
conque des revendications 1 a 4, caractérisée en
ce que la poulie d’ajustement d’extra longueur (18)
utilisée comme tant la poulie d’ajustement d’extra
longueur (18) que la poulie d’ajustement de tension
est capable de glisser relative aux cannelures de
guidage (42) et capable de se mouvoir dans une
direction dans laquelle la tension de la courroie de
convoyeur (2) est changée.
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