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matically evacuating a blood aspirator tube where- by air may be
automatically expelled from the BACKGROUND OF THE INVENTION
inside of the stoppered blood aspirator tube to enable production of the
blood aspirator tube, the Field of the Invention:                        5
inside of which is maintained in a vacuum state, by a relatively simplified
production system. This invention relates to production of a blood    In
accordance with the present invention, there drawing or aspiration tube
which maintains vacuum  is provided an apparatus for automatically evacuat-
conditions by medical organizations for obtaining a  ing a blood aspirator
tube comprising an arraying blood sample for blood analyses. More
particularly,  10  table on which the number of stoppered blood it relates
to an apparatus for automatically evacuat-  aspirator tubes to be evacuated
are arrayed at a ing.a blood aspiration tube, whereby air may be
predetermined pitch, an air suction needle for ex- automatically expelled
from the interior of the stop-  pelling air from the inside of the
stoppered blood pered blood aspiration tubes to produce a blood
aspirator tubes for evacuation, driving means for aspiration tube that
maintains a vacuum.      15   moving said air suction needle horizontally
and vertically relative to said arraying table, a presser Description of
Prior Art:                          for pressing the stopper of said blood
aspirator tube during vertical upward movement of said air In medical
organizations, blood samples are    suction needle, an air suction unit for
sucking air obtained for examination of possible diseases. Con-  20
through said air suction needle, and a controlling ventionally, blood
samples were obtained by a sy-  device for controlling the operations of
said air ringe. More recently, blood aspirator tubes are be-  suction
needle, driving means, presser and the air ing used in increasing numbers
for blood sampling.  suction unit for automatically expelling air from the
The blood-drawing tube is a transparent test    inside of said air
aspirator tube maintained in a tube which is stoppered by a rubber stopper,
the  25  tightly sealed state. inside of said tube maintained in a vacuum.
For       In operation, a number of stoppered and tightly blood sampling
with the aid of the blood aspiration  sealed blood aspirator tubes, the
insides of which tube, a syringe needle being pointed at both ends  are
filled with air, are arrayed on an arraying table, is introduced at one
pointed end into the patient's  and predetermined input conditions are
inputted skin while the other pointed end is introduced into  30  into the
controlling apparatus. The controlling ap- the rubber stopper of the blood
aspiration tube, and  paratus is then set into operation. The air suction
into the tube vacuum. Since the interior of the    needle, adapted to be
movable horizontally and blood aspiration tube is maintained in a vacuum,
vertically, is moved horizontally over the stoppered the blood is
automatically sucked into the blood   blood aspirator tubes, arrayed at a
predetermined aspiration tube for blood sampling.           35  pitch,
until reaching a position directly above the Since blood sampling may be
easily achieved     selected stoppered blood-drawing tube. by using the
blood aspiration tubes, they are being    The air suction needle then
descends so that [err]used in increasing numbers by e.g. medical or-
its distal end pierces through the stopper of the ganizations.
blood aspirator tube to enter the inside of the To produce the above
mentioned blood aspira-  40  tightly sealed tube, where it sucks air in the
aspira- tion tube, it is necessary to create a state of   tor tube by
actuation of the air suction unit, creat- vacuum inside the blood aspirator
tube fitted with  ing a vacuum within the aspirator tube. the rubber
stopper. To create the state of vacuum      When the state of vacuum is
established within inside the blood aspirator tube, a rubber stopper is
the blood aspirator tube, the air suction unit is applied against the
blood-drawing tube within a   45  deactivated and the air suction needle is
raised. A vacuum chamber. However, the operation in the      presser
adapted for pressing the stopper of the vacuum chamber necessitates the use
of various    blood aspirator tube during upward travel of the air devices
such as a manipulator and equipment in-    suction needle is lowered at
this time to press the cluding the vacuum chamber itself, thus raising
stopper of the blood aspirator tube to allow the production costs.
.        50  needle pierced through the stopper to entrain with A device
for evacuating a stoppered sample     the uplifted vacuum suction needle.
Thus the air collection tube which tube is inserted into said   aspirator
needle may be extricated smoothly from device is disclosed in WO 88/07351
the stopper of the blood aspirator tube as the needle is uplifted. SUMMARY
OF THE INVENTION                      55       The needle then is moved
horizontally to a position directly above the neighboring stoppered In view
of the foregoing, it is an object of the  blood aspirator tube to expel the
air from its inside present invention to provide an apparatus for auto-  in
a similar manner. By repetition of the above 2    3
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described sequence of operations, evacuation of    to be evacuated are
arrayed. A large number of the inside of the stoppered blood aspirator
tubes  blood aspirator tubes a are arrayed at predeter- may be achieved
automatically.                     mined intervals both circumferentially
and radially In this manner, it is possible, with the appara-  towards the
periphery of the disk-shaped arraying tus of the present invention, to
expel air automati-   5   table 3. The upper open ends of the blood aspira-
cally from the inside of the stoppered blood aspira-  tor tubes a arrayed
on the table 3 are stoppered by tor tube so that the blood aspirator tube,
having its  rubber stoppers b to hermetically seal the inside of interior
maintained in a vacuum, may be produced   the tubes a. automatically. Since
manual labor may be dis-          The arraying table 3 is mounted on a
rotary pensed with, the operator may perform other jobs   10  base 4
installed on the base plate 2. An electric during production of the blood
aspirator tube, thus  driving motor 4a is enclosed within the interior of
improving operational efficiency.                  the rotary base 4. By
the rotational power of the Since air may be expelled automatically from
driving motor, the rotary base 4 is driven rotational- the inside of the
stoppered blood aspirator tube,  ly to rotate the arraying table 3 mounted
thereon. the blood aspirator tube maintaining a state of  15  Although the
arraying table 3 is disk-shaped in the vacuum in its inside may be produced
by a rela-    drawing, it may be also be rectangular in contour. tively
simple production system with outstanding       An air suction needle 5 is
provided over the practical advantages.
arraying table 3 on which the blood aspirator tubes a are arrayed. The air
suction needle 5 is a device BRIEF DESCRIPTION OF THE DRAWINGS
20 for drawing air from the inside of the blood aspira- tor tube a
stoppered by the rubber stopper b. The Fig. 1 is a side view showing an
apparatus for   air suction needle 5 is similar in construction to a
automatically evacuating a blood aspirator tube  syringe needle and has an
internal air passage according to a first embodiment of the present   along
the needle axis communicating with an air invention;
25  suction unit 12 via air suction passage 13 which Fig. 2 is a plan view
thereof;                   will be described later. Fig. 3 is a schematic
view showing a controlling    The air suction needle 5 is mounted with the
system for the apparatus shown in Figs. 1 and    distal end thereof
directed downwards and with the 2;       .
upper end thereof mounted in a needle rest 5a. Fig. 4 is a side view
showing an apparatus for  30  The needle rest 5a, which mounts the air
suction automatically evacuating a blood aspiration tube  needle 5, is
supported for vertical movement by a according to a second embodiment of
the         distal end part of a horizontal arm 6. To the needle present
invention;                               rest 5a, is attached a pressure
sensor 5b which, Fig. 5 is a front view thereof;                  when the
air suction needle 5 pierces through the Fig. 6 is a plan view thereof; and
35  rubber stopper b of the blood aspirator tube a, Fig. 7 is an enlarged
side view showing a nee-   senses the pressure acting on the air suction
nee- dle rest employed in the apparatus shown in      dle 5. Figs. 4 to 6.
The pressure sensor 5b is connected to a controlling unit 18, which will be
described later, so THE BEST MODE OF THE INVENTION                40  that
data sensed by the pressure sensor 5b is transmitted to the controlling
unit 18, which then By referring to the drawings, certain preferred
discerns automatically if the air suction needle 5 embodiments of the
present invention will be ex-   has correctly pierced through the rubber
stopper b plained-in more detail. Fig. 1 is a side view of an  of the blood
aspirator tube a. automatic evacuating apparatus for blood aspirator  45
The horizontal arm 6, to which the air suction tubes, Fig. 2 is a plan view
showing the automatic  needle 5 is attached by way of the needle rest 5a,
evacuating apparatus for blood aspirator tubes     is mounted on a
vertically movable base block 7 shown in Fig. 1, and Fig. 3 is a schematic
view    for horizontal movement. showing a control system for the
evacuating ap-        The base block 7, on which is mounted the paratus.
50  horizontal arm 6, is itself mounted on a vertically The evacuating
apparatus 1 is adapted for       movable arm 8 for vertical movement. The
arm 8 automatically expelling air from the inside of blood  has its lower
end supported by a supporting block aspiration tubes a, each fitted with a
rubber stopper  9. b, for producing evacuated blood aspirator tubes a.
The supporting block 9 has its lower end At the middle of a table-shaped
base plate 2 of  55  mounted on a frame 10 in turn mounted on the the
automatic evacuating apparatus for blood as-   base plate 2. pirator tubes,
there is mounted an arraying table 3,   Since the air suction needle 5 is
mounted for on which the number of the blood aspirator tubes a  vertical
movement on the horizontal arm 6 via 3    5                 EP 0 479 047 B1
6 needle rest 5a and the horizontal arm 6 mounting   controlling the needle
rest 5a, horizontal arm 6 and 



the air suction needle 5 is mounted for horizontal  vertical arm 8, while
the arraying table 3 is con- movement on the base block 7,. which is
mounted    trolled in its rotational movement by controlling the so as to
be movable vertically along the vertical  driving motor 4a for rotary base
4. arm 8, the air suction needle 5 is movable both   5    The controlling
unit 18 also controls the opera- horizontally and vertically.
tion of the suction control changeover valve 14, A presser 11 is attached
to a lower part at the  compressed air blowout control changeover valve
distal end of the horizontal arm 6 to which the air  15 and the compressed
air blowout unit 17 etc. suction needle 5 is mounted by means of needle
A line from the pressure sensor 5b is con- rest 5a. The presser 11 acts on
the rubber stopper  10  nected to the controlling unit 18, which performs b
of the blood aspirator tube a during upward     the above described
controlling operation, so that movement of the air suction needle 5 to
prevent    data from pressure sensor 5b may be received the rubber stopper
b and the blood aspirator tube  thereby. a, into which the air suction
needle 5 has been        A foot switch 19 is adapted to turn the starting
introduced, from being moved upwards simulta-  15  of the automatic
evacuator 1 on and off by being neously with the air suction needle 5.
pressed by the user's foot. The lower end of the The presser 11 is extended
downwards and        automatic evacuator 1 is fitted with casters 1 a to
has its lower part bent horizontally and bifurcated  permit a facilitated
evacuator. that the air suction needle 5 is introduced down-   The
operation of the above described first em- wards in a gap defined between
bifurcated ends.    20  bodiment will be hereinafter explained. The air
suction unit 12 is designed to suck air    The rubber stopper b is fitted
on the opened from the inside of the air aspirator tubes a by way  upper
end of the blood aspirator tube a for tightly of the air suction needle 5,
and is provided below  sealing the blood aspirator tube a. A number of the
base plate 2 of the automatic evacuator 1 The  such blood aspirator tubes
a, fitted with the rubber air suction unit 12 is constituted by a vacuum
25  stoppers b, are prepared. These blood aspirator pump etc. and is
connected to one end of an air   tubes a are arrayed on the arraying table
3. suction conduit 13, the other end of which is con-     Additionally, a
power source switch  (not nected to the air suction needle 5, so that the
air  shown) for the automatic evacuator 1 is turned on, suction unit 12 and
the needle 5 communicate with  and an auto/manual changeover switch (not
shown) each other through the air suction conduit 13. A   30  is switched
to the auto state. This initiates the vinyl hose, for example, is used as
the conduit 13.  operation of. the. air suction unit 12 and the control- A
changeover valve 14 for turning on and off   ling unit 18, while actuating
the horizontal arm 6, the communication between the air suction needle
vertical movable base block 7 and the needle rest *   5 and the air suction
unit 12 is provided at a     5a and setting the air suction needle 5 at a
start connecting portion between the air suction unit 12   35  position. At
this time, predetermined input con- *   and the air suction conduit 13.   .
ditions, such as the number of the air aspirator A second changeover valve
15 for starting and  tubes a arrayed on the table 3, are entered into the
stopping the flowing out of compressed air is pro-   controlling unit 18.
vided halfway via air suction conduit 13 upstream      Then, by using
indication lights associated with of the suction control changeover valve
14.To this  40  various devices, the user can check whether these
changeover valve 15, is connected one end of a     devices are operating
normally or not. The indica- compressed air blowout conduit 16, the other
end   tion lights indicate  the normal operating state by of which is
connected to a compressed air blowout  being lit continuously or
intermittently. unit 17,  which may be constituted by a compres-        The
compressed air blowout unit 17 is then sion pump, not shown.
45  started in order to open the compressed air The controlling unit 18
controls various oper-  blowout control changeover  valve 15 to permit
atons, such as horizontal and vertical movement of  compressed air to flow
from the unit 17 via com- the air suction needle 5, rotation of the
arraying  pressed air blowout conduit 16 and the air suction table 3,
operation of the presser 11 or actuation of  conduit 13 towards the air
suction needle 5 so as the air suction unit 12. By controlling these. oper-
50  to be discharged at the distal end of the air suction ations, the
controlling unit 18 plays the role of  needle 5. In this manner, it is
confirmed that air automatically expelling air from the . inside of the
does flow through the air suction needle 5, with the blood aspirator tube a
tightly sealed by the rubber  indication lights being lit continuously or
intermit- stopper b. The controlling unit 18 is provided adja-  tently to
indicate the normal operating state of the cent to the air suction unit 12
below the base plate  55  air suction needle 5. 2 of the automatic
evacuator 1.                       The compressed air blowout changeover
valve The air suction needle 5 is controlled in its  15 is then closed.
After checking the indication horizontal movement and vertical movement by
lights to assure the various devices are in normal 4    7
EP 0 479 047 B1                      8 operating condition, the foot switch
19 is pressed   die rest 5a, mounting the air suction needle 5, is by the
foot to start the operation of the automatic  raised. The presser 11,
provided below the needle 



evacuator 1.                                         rest 5a, acts on the
rubber stopper b of the blood When the foot switch 19 is actuated, the con-
aspirator tube a from above, to prevent the rubber trol operation of the
controlling unit 18 is initiated.   5   stopper b, pierced through by the
air suction nee- The horizontal arm 6, the distal end of which is     dle
5, and the blood-drawing tube a, from being attached to the air suction
needle 5 via needle rest  uplifted simultaneously with the air suction
needle 5a, is moved forward relative to the base block 7,  5. based on
control commands from the controlling          With the function of the
presser 11, the distal unit 18. The forward travel of the arm 6 ceases   10
end of the air suction needle 5 may be extricated when the air suction
needle 5 at the distal end of  freely from the rubber stopper b. The needle
hole the horizontal arm 6 reaches a position directly     produced on
extrication of the distal end of the air above the selected blood aspirator
tube a arrayed   suction needle 5 is instantly shut due to the elas- on the
table 3.                                      ticity that is proper to the
rubber material of the The needle rest 5a, to which the air suction   15
rubber stopper b to prevent air from flowing into needle 5 is attached,
then descends under a con-    the interior of the blood aspiration tube a.
Thus the trol command from the controlling unit 18, so that   blood
aspirator tube a with an interior maintained In the distal end of the
needle 5 abuts and pierces     a vacuum is produced. through the rubber
stopper b of the blood aspirator     When the needle rest 5a is raised to a
pre- tube a, with the distal end of the needle 5 intruding   20  determined
height and the distal end of the air into the inside of the tightly sealed
blood aspirator  suction needle 5 completely clears the rubber stop- tube
a. When the distal end of the air aspirator     per b, the controlling unit
18 issues a command for needle 5 has pierced through the rubber stopper b
vertical movement to the base block 7 which then so as to be intruding into
the interior of the blood  is. moved upward with the horizontal arm 6 sup-
aspirator needle 5, this state is sensed by the   25   ported thereby.
pressure sensor 5b of the needle rest 5a and           As the horizontal
arm 6 is raised, the air suc- corresponding data are transmitted to the
control-  tion needle 5 and the presser 11 are similarly ling unit 18.
raised until they are halted at a predetermined Based on the date from
pressure sensor 5b,       height position. The horizontal arm 6 is then
moved the controlling unit 18 discerns that the distal end   30
horizontally until it is halted when the air suction of the air suction
needle 5 has been normally        needle 5 reaches a position directly
above the inserted into the interior of the blood aspirator tube
neighboring blood aspirator tube a. a, and transmits a command for opening
the suc-         A similar sequence of operations is performed tion
controlling changeover valve 14, which is       under the command of the
controlling unit 18 so thereby opened.                                 35
that, by repetition of similar operations, evacuation On opening of the
suction controlling chan-      of blood aspirator tubes a tightly sealed by
rubber geover valve 14, the air suction needle 5, which    stoppers b are
achieved automatically. has been introduced into the interior of the blood
On completion of evacuation of blood aspirator aspirator tube a, starts its
suction, so that air within  tubes a in the same row, the air suction
needle 5 is the interior of the blood aspirator tube a is sucked   40
reverted to its starting position based on a com- by the needle 5 to set
the state of vacuum inside   mand from  the controlling unit 18. The
driving the blood aspirator tube a. The air sucked by the   motor 4a is
driven under the commands from the air suction needle 5 is expelled to the
outside via  controlling unit 18 for rotationally driving the rotary
suction conduit 13. The indication lights are lit    base 4. By the
rotation of the rotary base 4, the continuously or intermittently to
indicate that an   45  arraying table 3 is similarly rotated to bring the
evacuation is in process.                           unevacuated blood
aspirator tubes a of the neigh- The suction time period, for example, 2 to
3     boring row to below the area of movement of the seconds, may be
suitably changed and set de-        air suction needle 5. A sequence of
similar evacu- pending on the ability of the air suction unit 12, the
ating operations is then performed automatically. inner capacity of the
blood aspirator tube a, etc.  50  The controlling unit 18 operates under
the input After the suction time period lapses, the con-   conditions to
count the number of the blood aspira- trolling unit 18 issues a command
for.valve closure  tor tubes a arrayed on the table 3, and to expel air to
the suction controlling changeover valve 14,    from the inside of all of
the blood aspirator tubes a which is thereby closed.
on the table 3. The operation is terminated upon On termination of
evacuation of the blood as-  55  completion of the evacuating operations
under the pirator tube a, the controlling unit 18 issues a    preset input
conditions. command for upward vertical movement to the needle rest 5a.
Based on this command, the nee- 5    9                 EP 0 479 047 B1
10 Second Embodiment                                   porting arm 27 and
the horizontal driving arm 28 by actuation of the horizontal driving arm
28. These By referring to the drawings, a second embodi-  arms 27 and 28
are arranged horizontally along the 



ment of the present invention will be explained in  fore-and-aft direction
on the left-and-right sides on detail. In the drawings, Fig. 4 is a side
view of   5   the base plate 22. showing an apparatus for automatically
evacuating      A presser 29 is attached to a lower part of the the blood
aspirator tubes, Fig. 5 is a front view of  upstanding base block 25 to
which the air suction the apparatus, Fig. 6 is a plan view of the appara-
needles 24 are attached by means of the needle tus and Fig. 7 is an
enlarged view showing a        rest 24a. The presser 29 is designed to act
on the needle rest.                                   10  rubber stoppers b
of the blood aspirator tubes a The present second embodiment differs appre-
during upward movement of the air suction needles ciably from the preceding
embodiment in that a      24 to prevent the rubber stoppers b and the blood
plurality of air suction needles are provided so that  aspirator tubes a,
into which the air suction needles a plurality of blood aspirator tubes a
may be evac-  24 have been introduced, from being raised si- uated
simultaneously, and in that, while the ar-  15   multaneously with the air
suction needles 24. raying table 3 of the first embodiment is rotatable,
The presser 29 has its left and right sides the arraying table of the
present second embodi-    supported by the vertically movable block 25a,
and ment is fixed while the air suction needles are    is formed with a
plurality of needle apertures 29a, movable in fore-and-aft and
left-and-right directions  through which the air suction needles 24 are
over the fixed arraying table for evacuation.  20  passed for downward
extension. Referring to these figures, showing the appara-     A frame 30
is provided above the base plate tus for automatically evacuating the blood
aspirator  22 of the automatic evacuator 21, and a transparent tubes of the
second embodiment, an arraying table   plastic plate 30a is provided on the
frame 30 to 23, on which blood drawing tubes a to be evacu-     protect
various devices provided on the base plate ated are arrayed at a
predetermined pitch, is pro-   25  22. The frame 30 is fitted with a
transparent door vided near the center portion of a table-shaped     30b by
which the blood aspirator tubes a on the base plate 22. A large number of
blood aspirator    base plate 22 may be introduced to or taken out of tubes
a are arrayed at a predetermined pitch in a   the apparatus. A switchboard
31 is mounted lat- latticed or staggered pattern relating to the fore-
erally on the door 30b. and-aft and left-and-right parameters on the ar-
30   A signal pole 32 is mounted on the top of the raying table 23 which,
for example, may be rectan-  frame 30 and provided with red, blue and
yellow gular in contour.                                  indication light,
to be, for example, viewed from A plurality of air suction needles 24 are
ar-   above. The red, blue and yellow indication lights on rayed, running
in left-and-right directions and     the signal pole 32 are lit
intermittently during the mounted in their entirety on a needle rest 24a,
so   35  operation of evacuating the blood aspiration tubes that the air
suction needles 24 may be moved in     a by the air suction needles 24, on
termination of unison by the movement of the needle test 24a in   the
operation, and during abnormal operation, re- vertical, fore-and-aft and
left-and-right directions.  spectively. Since a plurality of air suction
needles 24 may     Since the construction of the present second execute
evacuation simultaneously, the evacuating   40  embodiment is otherwise the
same as that of the ability is improved significantly over the preceding
preceding first embodiment, the corresponding de- first embodiment.
scription is omitted for simplicity. The needle rest 24a, carrying a
plurality of air suction needles 24, is mounted for vertical move-   Claims
ment on an upstanding base block 25. That is, the   45 needle rest 24a is
mounted at the lower end of      1. An apparatus for automatically
evacuating block 25a which is movable vertically along the        blood
aspirator tubes comprising: upstanding base block 25. The base block 25, to
an arraying table (3; 23) on which the number which the air suction needles
24 are attached by       of stoppered blood aspirator tubes (a) to be means
of the needle rest 24a and the block 25a, is  50  evacuated are arrayed at
a predetermined mounted on a horizontal base block 26 for move-
pitch, ment horizontally in the left-and-right direction.     at least an
air suction needle (5; 24) for pierc- The horizontal base block 26, on
which the          ing the rubber stoppers of said aspirator tubes
upstanding base block 25 is mounted, has both of       and for expelling
air from the inside of the its ends supported by a horizontal supporting
arm   55  stoppered blood aspirator tubes (a) for evacu- 27 and a
horizontal driving arm 28, so that the        ation, horizontal base block
may be moved horizontally in     driving means (6, 7, 8; 26, 27, 28) for
moving the fore-and-aft direction along the horizontal sup-   said air
suction needle (5; 24) horizontally and 6    9              EP 0 479 047 B1
10 *  C  L M  S  * Second Embodiment
porting arm 27 and the horizontal driving arm 28 by actuation of the
horizontal driving arm 28. These By referring to the drawings, a second
embodi-  arms 27 and 28 are arranged horizontally along the 



ment of the present invention will be explained in  fore-and-aft direction
on the left-and-right sides on detail. In the drawings, Fig. 4 is a side
view of   5   the base plate 22. showing an apparatus for automatically
evacuating      A presser 29 is attached to a lower part of the the blood
aspirator tubes, Fig. 5 is a front view of  upstanding base block 25 to
which the air suction the apparatus, Fig. 6 is a plan view of the appara-
needles 24 are attached by means of the needle tus and Fig. 7 is an
enlarged view showing a       rest 24a. The presser 29 is designed to act
on the needle rest.                                   10  rubber stoppers b
of the blood aspirator tubes a The present second embodiment differs appre-
during upward movement of the air suction needles ciably from the preceding
embodiment in that a     24 to prevent the rubber stoppers b and the blood
plurality of air suction needles are provided so that  aspirator tubes a,
into which the air suction needles a plurality of blood aspirator tubes a
may be evac-  24 have been introduced, from being raised si- uated
simultaneously, and in that, while the ar-  15  multaneously with the air
suction needles 24. raying table 3 of the first embodiment is rotatable,
The presser 29 has its left and right sides the arraying table of the
present second embodi-   supported by the vertically movable block 25a, and
ment is fixed while the air suction needles are    is formed with a
plurality of needle apertures 29a, movable in fore-and-aft and
left-and-right directions  through which the air suction needles 24 are
over the fixed arraying table for evacuation.  20  passed for downward
extension. Referring to these figures, showing the appara-    A frame 30 is
provided above the base plate tus for automatically evacuating the blood
aspirator  22 of the automatic evacuator 21, and a transparent tubes of the
second embodiment, an arraying table  plastic plate 30a is provided on the
frame 30 to 23, on which blood drawing tubes a to be evacu-    protect
various devices provided on the base plate ated are arrayed at a
predetermined pitch, is pro-  25  22. The frame 30 is fitted with a
transparent door vided near the center portion of a table-shaped    30b by
which the blood aspirator tubes a on the base plate 22. A large number of
blood aspirator   base plate 22 may be introduced to or taken out of tubes
a are arrayed at a predetermined pitch in a  the apparatus. A switchboard
31 is mounted lat- latticed or staggered pattern relating to the fore-
erally on the door 30b. and-aft and left-and-right parameters on the ar-
30   A signal pole 32 is mounted on the top of the raying table 23 which,
for example, may be rectan-  frame 30 and provided with red, blue and
yellow gular in contour.                                  indication light,
to be, for example, viewed from A plurality of air suction needles 24 are
ar-   above. The red, blue and yellow indication lights on rayed, running
in left-and-right directions and    the signal pole 32 are lit
intermittently during the mounted in their entirety on a needle rest 24a,so
35  operation of evacuating the blood aspiration tubes that the air suction
needles 24 may be moved in .  a by the air suction needles 24, on
termination of unison by the movement of the needle rest 24a in   the
operation, and during abnormal operation, re- vertical, fore-and-aft and
left-and-right directions.  spectively. Since a plurality of air suction
needles 24 may   Since the construction of the present second execute
evacuation simultaneously, the evacuating   40  embodiment is otherwise the
same as that of the ability is improved significantly over the preceding
preceding first embodiment, the corresponding de- first embodiment.
scription is omitted for simplicity. The needle rest 24a, carrying a
plurality of air suction needles 24, is mounted for vertical move-  Claims
ment on an upstanding base block 25. That is, the   45 needle rest 24a is
mounted at the lower end of     1. An apparatus for automatically
evacuating block 25a which is movable vertically along the        blood
aspirator tubes comprising: upstanding base block 25. The base block 25, to
an arraying table (3; 23) on which the number which the air suction needles
24 are attached by       of stoppered blood aspirator tubes (a) to be means
of the needle rest 24a and the block 25a, is  so  evacuated are arrayed at
a predetermined mounted on a horizontal base block 26 for move-
pitch, ment horizontally in the left-and-right direction.    at least an
air suction needle (5; 24) for pierc- The horizontal base block 26, on
which the         ing the rubber stoppers of said aspirator tubes
upstanding base block 25 is mounted, has both of       and for expelling
air from the inside of the its ends supported by a horizontal supporting
arm   55  stoppered blood aspirator tubes (a) for evacu- 27 and a
horizontal driving arm 28, so that the        ation, horizontal base block
may be moved horizontally in     driving means (6, 7, 8; 26, 27, 28) for
moving the fore-and-aft direction along the horizontal sup-  said air
suction needle (5; 24) horizontally and 6    11                 EP 0 479
047 B1                     12    *  C  L   M   S  * vertically relative to
said arraying table (3; 23),  5. A method for automatically evacuating
blood a presser (11; 29) for pressing the rubber           aspirator tubes
by using the apparatus of claim stoppers of said blood aspirator tubes (a)
dur-      3 comprising the steps of: ing vertical upward movement of said
air suc-        rubber stoppering a number of blood aspirator 



tion needle (5; 24) out of said stoppered as-   5    tubes (a) in an
atmospheric pressure environ- pirator tubes,
ment for tightly sealing the insides of said an air suction unit (12)
connected to said suc-      blood aspirator tubes, tion needle (5; 24) for
sucking air through said     arraying a number of stoppered blood aspirator
air suction needle (5; 24), and                      tubes (a) in a
predetermined array on an ar- a controlling device (18) for controlling the
10   raying table (23), operation of said air suction needle (5; 24),
moving a plurality of air suction needles (24) driving means (6, 7, 8; 26,
27, 28), presser (11;    horizontally and vertically relative to said ar-
29) and the air suction unit (12) for automati-      raying table (23) to
introduce the distal ends cally expelling air from the inside of said blood
thereof into the interior of the same number of aspirator tubes (a)
maintained in a tightly seal-  15  said blood aspirator tubes (a), ed
state.                                            sucking air
simultaneously from said blood as- pirator tubes (a), 2. The apparatus
according to claim  1, further          extracting said blood aspirator
needles (24) comprising compressed air flowout means (16,         while
pressing the stoppers (b) of said blood 17) fluidically connected to said
air suction   20   suction tubes (a), and repeating the moving, needle (5;
24) for ascertaining that the air has     sucking and extracting steps for
a plurality of passed through said air suction needle (5; 24).      sets,
each consisting of said plurality of blood aspirator tubes (a), wherein all
the above steps 3. An apparatus for automatically evacuating
are carried out and controlled automatically by blood aspirator tubes as
claimed in claim 1   25     a control device (18). wherein the arraying
table is fixed and a plural- ity of air suction needles (24) for expelling
air  Patentonspr~iche from the inside of said stoppered blood aspira- tor
tubes (a) for evacuations, movable in uni-   1. Vorrichtung  zum
automatischen  Evakuieren son is provided so that a plurality of stoppered
30  von Blutsaugrohren mit: aspirator tubes (a) can be evacuated simulta-
elnem Anordnungstisch (3; 23), auf dem eine neously.
Vielzahl von zu evakuierenden vereschlosse- nen Blutsaugrohren (a) unter
einem  vorbe- 4. A method for automatically evacuating blood
stimmten Intervallmuster angeordnet sind, aspirator tubes by using the
apparatus of claim   35  zumindest einer Luftsaugnadel (5; 24) zum 1
comprising the steps of:                           Durchlochen der
Gummistopfen der Saugrohre rubber stoppering a number of blood aspirator
und zum Austreiben der LWft aus dem Inneren tubes (a) in an atmospheric
pressure environ-        der verschlossenen Blutsaugrohre (a) zur Eva- ment
to tightly seal the inside of  said blood      kuation, aspirator tubes,
40       einer. Antriebseinrichtung (6, 7, 8; 26, 27, 28) arraying a number
of stoppered blood aspirator      zum horizontalen und vertikalen Bewegen
der tubes (a) in a predetermined array on an. ar-        Luftsaugnadel (5;
24) bez~glich des Anord- raying table (3; 23), moving at least an air
nungstisches (3; 23), -suction needle (5; 24) horizontally and verti-
einem  DrOcker (11; 29) zum  Drucken der cally relative to said arraying
table (3; 23) to  45  Gummistopfen der Blutsaugrohre (a) wahrend introduce
a distal end thereof into the interior     der vertikalen Aufwgrtsbewegung
der Luftsaug- of one of said blood aspirator tubes (a),            nadel
(5; 24) aus den verschlossenen Saugroh- sucking air from said blood
aspirator tube (a),      ren, extracting said air suction needle (5; 24)
out of    einepr Luftsaugeinheit (12), welche mit der said blood aspirator
tube (a) while pressing the   50  Saugnadel (5; 24) zum Saugen von Luft
durch stopper (b) of said blood aspirator tube, and        die
Luftsaugnadel (5; 24) verbunden ist, und repeating the moving, sucking and
extracting         einer Regel- bzw. Steuereinrichtung (18) zum steps for
each of the remaining blood aspirator      Regeln bzw. Steuem des Betriebes
von der tubes wherein all the above steps are carried        Luftsaugnadel
(5; 24), der Antriebseinrichtung out and controlled automatically by a
control   55   (6, 7, 8; 26, 27, 28), des Drtckers (11; 29) und device
(18).                                         der Luftsaugeinheit (12) zum
automatischen Austreiben von Luft aus dem Inneren der Blut- saugrohre (a),
welche in einem dicht verschlos- 7    13                 EP O 479 047 B1
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rizontal und vertikal bez~glich des Anord- nungstisches (23) bewegt, um die
vorderen 2. Vorrichtung gemaB Anspruch 1, welche welter-        Enden von
diesen in das Innere der selben hin umfal3t elne mit der Luftsaugnadel (5;
24)     Anzahl von Blutsaugrohren (a) einzufthren, fluid bzw.
str6mungsma48ig verbundene Druck-   5   Luft wird von den Saugrohren (a)
gleichzeitig 



luftausstr6meinrichtung (16, 17), zum Sicher-      abgesaugt, stellen, daB
die Luft durch die Luftsaugnadel      die Blutsaugnadeln (24) werden
herausgezo- (5; 24) durchgestromt ist.                         gen, w5hrend
die Stopfen (b) der Blutsaugroh- re (a) gedrUckt gehalten werden und die
Bewe- 3. Vorrichtung zum  automatischen  Evakuieren   10     gungs-, Saug-
und Herausziehschritte werden von Blutsaugrohren gemaB Anspruch 1, wobei
fOr eine Vielzahl von Satzen wiederholt, von der Anordnungstisch flxiert
ist und eine Viel-     denen jeder aus der Vielzahl von Blutsaugroh- zahl
von Luftsaugnadeln (24) zum Austreiben        ren (a) besteht, wobei alle
obigen Schritte von Luft aus dem  Inneren der mit Stopfen          durch
elne Regeleinrichtung (18) automatisch versehenen Blutsaugrohre (a) zum
Evakuieren   is   ausgefUhrt geregelt bzw. gesteuert werden. vorgesehen
!st, welche zusammen bzw. uniso- no bewegbar sind, so daB eine Vielzahl von
Revendications verschlossenen Saugrohren (a) gleichzeltig K.-_,  evakuiert
werden kann.                          1. Dispositif destine a mettre
automatiquement 20      sous vide des tubes pour preilvement san- 4.
Verfahren zum automatischen Evakuieren von          guin, comprenant:
Blutsaugrohren unter Benutzung der Vorrich-            une tablette
d'agencement (3; 23) sur la- tung gemrn3 Anspruch 1, mit den Schritten:
quelle le nombre de tubes obtures pour prele- eine Anzahl von
Blutsaugrohren (a) wird in         vement sanguin (a) a mettre sous vide
sont einer Umgebung mit atmosphdrischen Druck  25       disposes selon un
pas pr6d6termin6, mit Gummistopfen versehen, um das Innere              au
moins une aiguille d'aspiration d'air (5; der Blutsaugrohre dicht
abzuschliei3en,.           24) destin6e a percer les bouchons ou obtura-
elne Anzahl von verschlossenen Blutsaugroh-        teurs en caoutchouc des
tubes de prelevement ren (a) wird in einer vorbestimmten.Anordnung      et
a expulser l'air de l'interieur des tubes obtu- bzw. Matrix auf elnem
Anordnungstisch (3; 23)  so  r6s pour pr6lbvement sanguin (a) pour la mise
aufgereiht, zumindest eine Luftsaugnadel (5;       sous vide, 24) wird
horizontal und vertikal bezaglich des         des moyens d'actionnement (6,
7, 8 ; 26, Anordnungstisches (3; 23) bewegt, um emn vor-      27, 28) pour
deplacer l'aiguille d'aspiration deres Ende von dieser in das Innere von
el-        d'air (5 ; 24) horizontalement et verticalement nem der
Blutsaugrohre (a) einzufUhren,.    35      par rapport a la tablette
d'agencement (3 ; 23), aus dem Blutsaugrohr (a) wird Luft gesaugt,
un element poussoir (11 ; 29) destin6 a die Luftsaugnadel (5; 24) wird aus
dem Blut-       comprimer les bouchons ou obturateurs en saugrohr (a)
herausgezogen, w hrend der            caoutchouc des tubes de prelevement
sanguin Stopfen (b) des Blutsaugrohres gedrUckt ge-        (a) pendant le
mouvement ascendant vertical halten wird, und die Bewegungs-, Saug- und
40    de PIaiguille d'aspiration d'air (5; 24) en dehors Herausziehschritte
werden fOr jeden der blei-      des. tubes de pr6lbvement obtur6s, benden
Blutsaugrohren wiederholt, wobei all            une.unite d'aspiration
d'air (12) raccord~e die obigen Schritte durch eine Regeleinrich-       A
I'aiguille d'aspiration (5 ; 24) pour aspirer 1'air tung (18) automatisch
ausgefUhrt und geregelt      par cette aiguille d'aspiration d'air (5 ;
24), et bzw. gesteuert werden.                     45          un tableau
de commande (18) destine a commander le fonctionnement de l'aiguille 5.
Verfahren zum automatischen Evakuieren von         d6aspiration d'air (5 ;
24), des moyens d'action- Ulutsaugrohren unter Verwendung der Vorrich-
nement (6, 7, 8 ; 26, 27, 28), un 6l6ment tung gerriaE Anspruch 3, mit den
Schritten:        poussoir (1 I; 29) et l'unite d'aspiration d'air eine
Anzahl von Blutsaugrohren (a) wird -in  so    (12) destinee a expulser
automatiquement l'air einer Umgebung mit atmospharischen Druck           a
partir de l'int6rieur des tubes de pr6lbvement zum  dichten VerschlieSen
des Inneren der          sanguin (a) maintenus dans un 6tat de scelle-
Blutsaugrohre mit Gummistopfen versehenj           ment hermetique. eine
Anzahl von mit Stopfen versehenen Blut- saugrohren (a) wird in einer
vorbestimmten An-  55  2. Dispositif selon la revendication 1. comprenant
ordnung. bzw. Matrix auf einem Anordnungs-         de plus des moyens
d'6coulement d'air corn- tisch (23) aufgereiht,
prime (16, 17) en communication fluide avec eine Vielzahl von
Luftsaugnadeln (24) wird ho-     I'aiguille d'aspiration d'air (5; 24)
permettant 8    15                 EP 0 479 047 B1                     16
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traverse I'aiguille d'aspira-  cement (23), tion d'air (5 ; 24).
d6placer plusieurs aiguilles d'aspiration d'air (24) horizontalement et
verticalement par 3. Dispositif destine a mettre automatiquement
rapport a la tablette d'agencement (23) pour sous vide des tubes de
pr6lbvement sanguin    5     introduire ces extr6mit6s distales a
l'interieur 



selon la revendication 1, dans lequel la tablette   du meme nombre de tubes
de prevement d'agencement est fixe et plusleurs aiguilles        sanguin
(a), d'aspiration d'air (24) destin6es a expulser l'air      aspirer
simultanement l'air des tubes de depuis l'int6rieur des tubes obtur6s de
pr6leve-     prelevement sanguin (a), ment sanguin (a) pour la mise sous
vide,  10            extraire les aiguilles de pr6levement san-
conjointement mobiles, et disposes de telle         guin (24) tout en
comprimant les bouchons ou sorte que plusieurs tubes obtures de prel6ve-
obturateurs (b) des tubes de prelbvement san- ment (a) peuvent 8tre mis
sous vide simultane-      guin (a), et rep6ter les etapes de deplacement,
ment.                                               d'aspiration et
d'extraction pour une pluralite i5      de s6ries, chacune 6tant constituee
par une 4. Proced6 destine a mettre automatiquement             pluralit6
de tubes de prelevement sanguin (a), sous vide des tubes de prelbvement
sanguin          procede dans lequel toutes les etapes preci- en utilisant
le dispositif selon la revendication   t6es sont executees et commandees
automati- K.-~>   1, comprenant les 6tapes consistant h:
quement par le tableau de commande (18). obturer a l'aide d'un bouchon en
caout-*  20 chouc un certain nombre de tubes de pr6lbve- ment sanguin (a)
sous pression-atmosph6rique pour sceller hermetiquement !'interieur des tu-
bes de pr6lbvement sanguin, disposer un certain nombre de tubes de   25
prelevement sanguin obtures (a) dans une dis- position  predeterminee  sur
une. tablette d'agencement (3 ; 23), d6placer au moins une aiguille
d'aspiration d'air (5; 24) horizontale- ment et verticalement par rapport.a
la tablette  30 d'agencement (3; 23) pour introduire une ex- tremite
distale de cello-ci a l'interieur de l'un des tubes de pralavement sanguin
(a), aspirer l'air du tube de prdlbvement san- guin (a),
35 extraire l'aiguille d'aspiration d'air (5; 24) hors du tube de
prelbvement sanguin (a) tout en comprimant l'obturateur ou bouchon (b) du
tube de prelevement sanguin, et. r6peter les 6tapes de d6placement, d'aspi-
40 ration et d'extraction pour chacun des tubes de prelbvement sanguin
restants, proc6de dans loquel toutes les 6tapes precites. sont exe- cutees
et commandees autornatiquement par le tableau de commande (18).
45 5. Procede destine a mettre automatiquement sous vide les tubes de
prelevement sanguin en utilisant le dispositif de la revendication 3,
comprenant les etapes consistant a0: .s Qbturer a l'aide d'un bouchon en
caout- chouc un certain nombre de tubes de preleve- ment sanguin (a) sous
pression atmosph6rique pour sceller herm6tiquement l'int6rieur des tu- bes
de pr6lavement sanguin,                 55 agencer un certain nombre de
tubes obtu- res de pr6levement sanguin (a) dans une dis- position
pr6determinee sur la tablette d'agen- 9    


