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of the present invention, there is provided a transfer mechanism for moving
a test element from a first lo- The invention relates to a transfer
mechanism   cation on a first level to a second location on a second useful
in moving test elements to a plurality of loca-  level, the mechanism
comprising:- tions, particularly in an analyzer.            5         a
first support surface defining said f irst loca- A pusher blade such as is
used in a transfer    tion, mechanism of a blood analyzer normally has an
edge       a pusher blade positioned under the first sup- or portion
thereof that engages test elements to push  port surface and having a
leading portion, a rear por- them from location A to location B. As such, a
single  tion, a support surface between the leading portion blade has
limited capability for moving such an ele-  10  and the rear position for
receiving and supporting a ment. The result is that if the test element has
to be  test element and defining said second location, and moved to yet
other locations, locations C and/or D,  a upwardly extending finger portion
integrally formed some other mechanism or moving agent besides that  with
and extending from the rear portion, the first pusher blade, must be
employed. Examples of such   support surface having a slot formed therein
to ac- a construction are shown in U.S. Patent Specification   15
commodate the finger portion, and US-A-4244032, Figure 5, and in U.S.
Patent Specifi-      means for moving the blade from a location in cation
US-A-4302420.                               whichit is directly under the
first support surface to U.S. Patent Specification US-A-4269803 disclo-  a
location in which it is not underthefirstsupportsur- ses a shuttle block
which is used to carry a test ele-  face, the blade pushing the test
element over the first ment from its position ata station, left there by a
push-  20  support surface and on to the blade support surface. er blade,
through more than two stations. The shuttle  In accordance with
anotheraspectof the present block has two pivoted, engaging surfaces or
fingers  invention, there is provided a biological liquid analyz- at the
front and rear of the shuttle which project  er comprising incubating means
for incubating a test through a support. Using the rear finger, the shuttle
element containing a patient liquid thereon, the incu- block is able to
take a test element from a "first" pos-  25   bating means including a
first support surface which ition at one station, to a "second" position at
a further  defines a first location, processing means for proc- station.
When the shuttle block is reciprocated back,  essing an incubated test
element, and a transfer and then forward again, the other, forward finger
mechanism for moving an incubated test element then pushes that same test
element to a "third" loca-  from the first location to the processing means
as de- tion which is at an eject station adjacent a bin.  30  scribed
above. Thus, the aforesaid shuttle block comprises a       In accordance
with yet another aspect of the moving element able to move test elements to
more   present invention, there is provided a method of mov- than two
locations. However, for every location be-  ing a test elementthrough more
than two separate lo- yond two, it requires an extra upwardly projecting
piv-  cations using a single moving element, the first of the oted finger.
Such a construction renders the shuttle  35  locations being located on a
first support surface and block considerably more complicated than a simple
the moving element being movably located under the pusher blade, and thus
more expensive to manufac-  support surface with means to guide it out from
un- ture. Furthermore, it is a well-established principle  derneath the
support surface, the method compris- that the more complicated a mechanism
becomes,      ing the steps of- the more likely it is that something will
go wrong with  40  a) placing a test element in the first location on it.
the first support surface; Therefore, it has been a problem prior to this
in-  b) positioning the moving element while under- vention, to provide a
less expensive form of moving    neath the support surface so that a rear
portion element which nevertheless will move a test element    of the
moving element projects through a slot, through three and even four
stations or locations,  45  formed in the support surface and into contact
without necessitating the use of some other moving     with a rear edge of
a test element; part.                                                  c)
moving the moving element out from under- There is an additional problem of
providing appa-  neath the support surface until the projecting ratus that
is useful in environments having less than  portion pushes the contacted
test element off the the Earth's gravity. For example, space stations have
50  support surface into a second location defined by a need for blood
analyzers that can operate in zero    a support surface formed on the
moving element; gravity,                                               and
These problems are addressed by a transfer         d) retracting the moving
element underneath the mechanism that provides movement of a test element
first support surface until the first support sur- from a first station to
a second and third station, and   55  face pushes the test element carried
by the mov- even a fourth station, without the complexities re-   ing
element on to third support surface in a third quired by prior art
constructions.                    location in front of the moving element,
More specifically, in accordance with one aspect     the first second and
third locations being at 2   
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Considering first the other parts of the analyzer, It is an advantageous
feature of the invention that  any suitable liquid dispensing means (not
shown) is a simplified pusher blade transfer mechanism is pro-  useful at
station 22. Such station 22 can also include vided for an analyzer, that
can transfer a test element  suitable structure (not shown) that restricts
test ele- between three and even four stations.           5   ment E to
movement generally in contact with surface It is another advantageous
feature of the inven-  26, particularly when used in a zero-G environment.
tion that such a transfer mechanism is capable of       Figures 2 and 3
illustrate the analyzer 20 in more such results, and still be in the form
of a simple inte-  detail. Incubator 30 features a stationary lower sup-
gral L-shaped blade.                                 port plate 28 and a
stationary upper cover plate 29. Another advantageous feature of the
invention is  10   Either or both of these plates may be heated in a con-
the reduction in cost achieved by such a device.     ventional manner, with
sensors, not shown, to provide The present invention will now be described
by   feedback to control the incubator temperature as de- way of example
with reference to the accompanying    sired. Mounted between plates 28 and
29, is a rotor drawings in which:                                   32
providing individual test-element holding stations Figure 1 is a partially
broken away, partially sche-  15  formed as pockets in the rotor. More
specifically, in- matic plan view of an analyzer constructed in ac-
dentations 34 are formed in rotor 32, as is also shown cordance with the
invention;                     in Figure 1, and hold-down leaf springs 35
are attach- Figure 2 is a fragmentary, enlarged plan view    ed along the
periphery of each indentation. The in- similar to that of Figure 1,
illustrating greater de-  dentations are shaped and sized to hold a test
ele- tail;                                       20   ment E therein, and
springs 35 are shaped to press Figure 3 is a fragmentary section view taken
gen-  a test element against lower support plate 28. Prefer- erally along
the line III-III of Figure 2;       ably, springs 34 are dual springs that
extend over the Figure 4 is an isometric view of a preferred pusher  top of
rotor 32, with a pair of fingers 36, 38 adjacent blade used in the
invention;                     each indentation 34. Additionally, an
evaporation cap Figures 5A to 5D are fragmentary elevational  25  42 is
provided that is attached via a leaf spring 44 to views partly in section,
taken generally through  rotor 32 to permit limited vertical movement of
cap 42 the plane of arrow 46 in Figure 3, and illustrating  as shown in
Figure 3 by arrow 46. Spring 44 is attach- a preferred operation of a
pusher blade according  ed at 48 to rotor 32 and presses on cap 42. A rod
54 to the invention.                                preferably rises out of
cap 42. with a cam follower pin The invention is described hereinafter with
re-  30  56 that functions as described below. spect to the preferred
embodiment that is a complete    To raise cap 42 when rotor 32 moves an
indenta- analyzer that uses dried test elements, and particu-  tion 34
adjacent plate 28 to a location to receive a test larly one that can be
used in zero-G environments    element, a cam 58 is provided, shown in
phantom in with a suitable incubator. In addition, it is useful in any
Figure 2. Cam 58 comprises a bridge element 62fixed device, analyzer or
not, needing a transfer mecha-  35  to the analyzer and a ramp 64. The
shape of ramp 64 nism to move test elements through three or four sta-  is
constructed to cam pin 56 upward, and thus raise tions, whether or not
those stations include an incu-  cap 42, as shown by arrow 66 in Figure 3.
bator or process dried elements or liquid cuvettes,     The potentiometric
read station 70, as shown in and whether or not gravity equals zero or
something  Figure 1, is conventional, and features a pair of elec- else.
40  trodes 72 which are raised and lowered into contact Orientations such
as "up", "down" or "vertical" re-  with appropriate parts of ion selective
electrode (ISE) fer to those as shown in the drawings, and are arbi-  (or
potentiometric) test elements held by rotor 32. The trary if applied to use
in a zero-G environment.     station is not activated until a
potentiometric test ele- Referring to Figure 1, an analyzer 20 constructed
ment is positioned thereunder, ready for reading, as in accordance with the
present invention is shown,  45  controlled by a suitable microprocessor
(not shown). and comprises a sample-dispensing station 22, an in-
Detection of which kind of test element is at which in- cubator 30, means
24 for transferring test element E  dentation 34 is done using a bar code
reader at sta- containing patient sample from station 22 into the in-  tion
22 (not shown). cubator, a potentiometric read station 70 disposed ad-
With respect to container 80, any suitable con- jacent to one side of
incubator 30, a calorimetric read   50  tainer can be used to collect used
test elements. Pre- station 100 also [err] adjacent to the incubator
ferably guide 90 is such as to keep such test elements and displaced
circumferentially from read station 70,  constrained as they are pushed
into the container, as a container 80 to receive used test elements, and a
described hereinafter, particularly if the analyzer is guide 90 to direct
such used test elements from read  used in zero gravity environments.
station 100 to container 80. Most preferably, transfer  ss  Station 100 is
the station that incorporates at means 24 is a pusher blade activated and
guided in  least the colorimetric read station, and most impor- a
conventional manner by motors, etc., not shown,   tantly, it is the
location of an important part of the moved over a support surface such as
surface 26.    transfer mechanism. In addition, part of that mecha- 3  
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station A, as shown in Figure 1, in  face of plate 28 and onto support
surface 118 at sta- the incubator 30.                                  tion
B (Figure 5B). In accordance with this invention, the transfer    Next,
blade 110 is retracted back to its position mechanism that moves a test
element E from the in-  underneath support plate 28 (Figure 5C). Because at
cubator station A, totwoorthree subsequentstations,   5   this point the
undersurface of plate 28 is spaced just such as read station 100, features
a pusher blade 110  above surface 118 of blade 110, as shown in Figure that
is movably mounted for reciprocation below low-  3, to provide room only to
allow blade 110 to retract er support plate 28, see in particular Figures 3
to 5.  and not also test element E, that element is pushed Such a blade is
shown in Figure 4, and preferably  off of blade 110, arrow 170 (Figure 5C)
onto support comprises a flat body 112, having a leading portion   10
surface 130, at station C. Station C is different from 114 at one end, a
rear portion 116 at the opposite end,    station B in that it is at least
at a level below station a test element support surface 118 between the
lead-  B. In addition, as shown, it is moved closer to incuba- ing and rear
portions, and a pushing finger 120 rising  tor 30 since it is the outer
edge 172 of the lower incu- vertically from rear portion 116. All these
features  bator support plate 28 that pushes off the test ele- form a
simple integral piece with no moving parts.  15   ment. (Alternatively, not
shown, additional structure Leading portion 114 further includes a pushing
sur-  can be provided to push off the test element before it face 122, and
the leading vertical surface 124 of fin-  is retracted to a position
adjacent the incubator, so ger 120 is also a pushing surface, as will
become ap-  that station C is directly below station B. if desired.)
parent.                                            While the test element
is at station C, additional proc- Pusher blade 110, and its driving means
integrally  20  essing is optionally done on the test element, for ex-
attached thereto, discussed below, comprise the only  ample, washing with a
wash liquid from a pipette "P". moving part(s) of this transfer mechanism.
The rest of  Also while element E is at station C. rotor 32 of incu- the
transfer mechanism is shown in Figures 3 and 5A  bator 30 is preferably
further advanced so as to bring to 5D, and comprises the lower support
plate 28 of in-  a second test element E' into station A. cubator 30, which
provides a first support surface for  25  Optionally, and preferably if the
invention is used test elements E at the location of station A, and a sta-
in zero-G environments, a fixed member (not shown) tionary lower support
surface 130 on which pusher  is positioned just above station B (Figure 5B)
to keep blade 110 rests and over which it reciprocates, as de-  elements at
station B from moving away from surface scribed hereinafter. Such surface
130 provides addi-  118. Such a member is also effective in aiding the re-
tional test element locations at stations C and D.  30  tention of elements
at station Cfrom unwanted move- Reciprocation of pusher blade 110 is
preferably  ment away from surface 130. For example, a leaf provided by an
ear 132 extending below body 112, to  spring (not shown) can be mounted to
apply a force which is attached a driver such as a piston rod 134.  F
(Figure 5B) on element E as it comes out of station This arrangernent can
be seen in Figures 3 and 5Ato  A, to force it down onto blade 110 orsurface
130 (Fig- 5D. The rod 134 is connected in turn to moving means   35  ure
5C). such as a piston cylinder 136. Alternatively, any other  Thereafter,
when pusher blade 110 is moved out suitable driving mechanism can be used
in place of  from under support 28 (Figure 5D) it acts to do two the
hydraulic rod 134 and piston 136.             things: it pushes element E'
off support plate 28 and Because pusher blade 110 Includes and/or is con-
onto its surface 118, as occurred previously with ele- nected to two
portions that extend out of the plane of  40   ment E. In addition, and
simultaneously, blade 110 body 112, that is, finger 120 and ear 132, an
appro-  acts to move element E from station C (Figure 5C) to priate slot
140 and groove 150 are formed in lower  station D. The latter occurs by
reason of pushing sur- support plate 28 of incubator 30, and in support
sur-  face 122 pushing element E forward. face 130 respectively. An
additional groove 152 is    Station D can be any subsequent processing sta-
preferably provided in rotor 32 to allow finger 120 to  45  tion. Most
preferably, it is the read station 100 for ele- remain within the incubator
while rotor 32 rotates  ments E and E', and therefore comprises a light
above it, see Figures 5A and 5C.                   source 180 of
conventional construction, and an The use of this transfer mechanismwill be
appa-  aperture 182 allowing a beam 184 to scan element E. rent from the
above description. Referring particular-  Reflected light is collected at
an angle different from ly to Figures 5A to 5D, the process is as follows:
50  the angle of beam 184 and sent via lenses to a pho- The first of the
three or four test element loca-  todetector (not shown). Optionally, a
cover 186 is tions involved in the transfer is the location at station
brought down (as shown by arrow 188) onto element A, inside incubator 30
(Figure 5A) when the test ele-  E at station D. ment rests on the surface
of plate 28. At this location,  Depending on the length of blade 110, an
ele- finger 120 is behind element E, so that when moving  55   ment E that
has been read at station D, can be moved means 134 and 136 are activated,
finger 120 and    onto guide means 90 by reason of the next element blade
110 move out from underneath support plate   E' pushing it out of station
D, when that element E' is 28, pushing test element E off (arrow 160) the
sur-  advanced to station D, as shown; or that element E 4 



7                   EP 0 379 272 B1                 8 can be moved out by
the blade itself if it is long enough  generally through the middle of the
first support (not shown).
surface (28) in a direction in which the test ele- ment (E) is to move
relative to the support sur- face (28). Claims
5 7. A biological liquid analyzer comprising incubating 1. A transfer
mechanism for moving a test element      means (30) for incubating a test
element (E) con- (E) from a first location on a first level to a second
taining a sample of patient liquid thereon, the in- location on a second
level, the mechanism com-      cubating means (30) including a first
support sur- prising:-                                  10      face (28)
which defines a first location, process- a first support surface (28)
defining said    ing means (70, 100) for processing an incubated first
location,                                     test element (E), and a
transfer mechanism for a a pusher blade (110) positioned under the     test
element (E) constructed according to any first support surface (28) and
having a leading     one of the preceding claims, for moving an incu-
portion (114), a rear portion (116). a support sur-  15  bated test element
(E) from the first location to face (118) between the leading portion (114)
and    the processing means (70, 100). the rear portion (116) for receiving
and support- ing a test element (E) and defining said second  8. An
analyzer according to claim 7, wherein the location, and an upwardly
extending finger por-     processing means includes a read station (100)
tion (120) integrally formed with and extending   20  for measuring a
change in an incubated test ele- from the rear portion (116), the first
support sur-  ment. face (28) having a slot (140) formed therein to ac-
commodate the finger portion (120), and         9. A method of moving a
test element through more means (132, 134, 136) for moving the
than two separate locations using a single mov- blade (110) from a location
in which it is directly  25  ing element (110), the first of the locations
being under the first support surface (28) to a location  located on a
first support surface (28) and the in which it is not under the first
support surface  moving element (110) being movably located un- (28), the
blade (110) pushing the test element (E)  derthe support surface (28) with
means to guide over the first support surface (28) and on to the   it out
from underneath the support surface (28), blade support surface (118).
30      the method comprising the steps of:- a) placing a test element (E)
in the first loca- 2. A transfer mechanism according to claim 1, fur-
tion on the first support surface (28); ther including a lower support
surface (130) un-      b) positioning the moving element (110) while der
the pusher blade (110), the lower support          underneath the support
surface (28) so that surface (130) defining a third location.  .  35
a rear portion (120) of the moving element (110) projects through a slot
(140) formed in 3. A transfer mechanism according to claim 2,
the supportsurface (28) and Into contactwith wherein the blade (110) is
mounted for recipro-        a rear edge of a test element (E); cating
movement immediately above the lower           c) moving the moving element
(110) out from support surface (130).                     40
underneath the support surface (28) until the projecting portion (120)
pushes the contacted 4. A transfer mechanism according to claim 2 or 3,
test element (E) off the support surface (28) wherein the pusher blade
(110) has a pushing           into a second location defined by a support
surface (122) formed at the leading portion (114)     surface (118) formed
on the moving element for moving the test element (E) from the third lo-
45  (110); and cation to a fourth location on the lower support      d)
retracting the moving element (110) under- surface (130).
neath the first support surface (28) until the first support surface (28)
pushes the test ele- 5. A transfer mechanism according to any one of
ment (E) carried by the moving element (110) claims 2 to 4, wherein the
means for moving the   50  on to third support surface (130) in a third lo-
pusher blade comprises a piston-cylinder          cation in front of the
moving element (110), arrangement (134, 136) operating on a depend-
the first, second and third locations being ent ear portion (132) of the
blade (110), the ear  at different levels. portion (132) moving in a groove
(150) formed in the support surface (130).                 55   10. A
method according to claim 9, and further in- cluding the step of- 6.
Atransfermechanismaccordingtoanyoneofthe                 repeating the
movement of the moving preceding claims, wherein the slot (140) extends
element (110) recited in step c) so as to push via 
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out by the blade itself if it is long enough  generally through the middle
of the first support (not shown).
surface (28) in a direction in which the test ele- ment (E) is to move
relative to the support sur- face (28).. Claims
5 7. A biological liquid analyzer comprising incubating 1. A transfer
mechanism for moving a test element       means (30) for incubating a test
element (E) con- (E) from a first location on a first level to a second
taining a sample of patient liquid thereon, the in- location on a second
level, the mechanism com-       cubating means (30) including a first
support sur- prising--                                   10      face (28)
which defines a first location, process- a first support surface (28)
defining said    ing means (70, 100) for processing an incubated first
location,                                     test element (E), and a
transfer mechanism for a a pusher blade (110) positioned under the
test element (E) constructed according to any first support surface (28)
and having a leading      one of the preceding claims, for moving an incu-
portion (114), a rear portion (116), a support sur-  15  bated test element
(E) from the first location to face (118) between the leading portion (114)
and     the processing means (70, 100). the rear portion (116) for
receiving and support- ing a test element (E) and defining said second  8.
An analyzer according to claim 7, wherein the location, and an upwardly
extending finger por-      processing means Includes a read station (100)
tion (120) integrally formed with and extending   20  for measuring a
change in an incubated test ele- from the rear portion (116), the first
support sur-  ment. face (28) having a slot (140) formed therein to ac-
commodate the finger portion (120), and.         9. A method of moving a
test element through more means (132, 134, 136) for moving the
than two separate locations using a single mov- blade (110) from a location
in which it is directly  25  ing element (110), the first of the locations
being under the first support surface (28) to a location  located on a
first support surface (28) and the in which it is not under the first
support surface  moving element (110) being movably located un- (28), the
blade (110) pushing the testelement(E)    der the support surface (28) with
means to guide over the first support surface (28) and on to the    it out
from underneath the support surface (28), blade support surface (118).
30      the method comprising the steps of:- a) placing a test element (E)
in the first loca- 2. A transfer mechanism according to claim 1, fur-
tion on the first support surface (28); ther including a lower support
surface (130) un-        b) positioning the moving element (110) while der
the pusher blade (110), the lower support          underneath the support
surface (28) so that surface (130) defining a third location.  .
a rear portion .(120) of the moving element (110) projects through a slot
(140) formed in 3. A transfer mechanism  according to claim 2,
the support surface (28) and into contact with wherein the blade (110) is
mounted for recipro-        a rear edge of a test element (E); cating
movement immediately above the lower            c) moving the moving
element (110) out from support surface (130).                      40
underneath the support surface (28) until the projecting portion (120)
pushes the contacted 4. A transfer mechanism according to claim 2 or 3,
test element (E) off the support surface (28) wherein the pusher blade
(110) has a pushing           into a second location defined by a support
surface (122)formedattheleadingportion(114)            surface (118) formed
on the moving element for moving the test element (E) from the third lo-
45  (110); and cation to a fourth location on the lower support       d)
retracting the moving element (110) under- surface (130).,
neath the first support surface (28) until the first support surface (28)
pushes the test ele- 5. A transfer mechanism according to any one of
ment (E) carried by the moving element (110) claims 2 to 4, wherein the
means for moving the   50   on to third support surface (130) in a third
lo- pusher blade [err] a piston-cylinder           cation in front of the
moving element (110), arrangement (134, 136) operating on a depend-
the first, second and third locations being ent ear portion (132) of the
blade (110), the ear   at different levels. portion (132) moving in a
groove (150) formed in the supportsurface (130).                      55
10. A method according to claim 9, and further in- cluding the step of- 6.
A transfer mechanism according to anyone of the                  repeating
the movement of the moving 



preceding claims, wherein the slot (140) extends    element (110) recited
in step c) so as to push via 5    9                   EP 0 379 272 B1
10 a pushing surface (122) of the moving element   5. Vorrichtung nach
einem der Anspruche 2 bis 4, (110), a test element (E) from the third
location to  dadurch gekennzeichnet, daft die Mittel zum Be- a fourth
location.                                 wegen des Schiebers (110) aus
einer Zylin- derlKolbenanlofdnung (134, 136) bestehen, die 11. A method
according to claim 9 or 10, wherein   s   an einem abgewinkelten Teil (132)
des Schiebers movement of the moving element in steps c) and     (110)
angreift, und daM das Teil (132) in eine in d) comprises reciprocal
movement relative to the   der Auflageflache (130) ausgebildete Nut (150)
first support surface (28).                        eingreift 10  6.
Vorrichtung nach einem der vorhergehenden An- Patentansprflche
spruche, dadurch gekennzeichnet, daB sich der Schlitz (140) im wesentlichen
durch die Mitte der 1. Vorrichtung zurn Uberfulhren eines Testelements
ersten Auflageflache (28) in eine Richtung er- (E) von einer ersten
Position auf einer ersten     streckt, in der das Testelement (E) relativ
zur Auf- Ebene in eine zwelte Position auf einer zweiten   15  lageflache
(28) bewegbar ist. Ebene, dadurch gekennzeichnet, daM eine erste
Auflageflache (28) vorgesehen  7. Analysegerat fir eine biologische
Flussigkeit, da- ist, die die erste Position bildet,                durch
gekennzeichnet, daB ein Inkubator (30) sin Schieber (110) unterhalb der
ersten       zum Inkubieren eines Testelements (E) miteiner Auflageflache
(28) angeordnet ist, der einen vor-  20  Probe einer Korperflirssigkeit
eines Patienten deren Abschnitt (114), einen hinteren Abschnitt
vorgesehen ist, daS der Inkubator (30) sine erste (116), eine Auflageflache
(118) zwischen dem       Auflageflache (28) aufweist, die eine erste Posi-
vorderen Abschnitt (114) und dem hinteren Ab-      tion bildet, und daB
esine Vorrichtung (70, 100) schnitt (116) zum Aufnehmen und Lagern eines
zum Verarbeiten eines inkubierten Testelements Testelements (E) besitzt und
der die zweite Posi-  25  (E) vorgesehen ist sowie eine Vorrichtung zum
tion bildet, dal der Schieber (110) einen nach     UberfOhren eines
Testelements (E), die einen oben ragenden Finger (120) urnfalt, der mit dem
Aufbau gemfi einem der vorhergehenden An- hinteren Abschnitt (116)
einstfickig ausgebildet   sprOche hat und ein inkubiertes Testelement (E)
ist und sich von diesem beschnitt weg erstreckt,   von der ersten Position
zu der Verarbeitungsvor- und daa in der ersten Auflagefliche (28) ein  3o
richtung (70, 100) bewegt. Schlitz (140) ausgebildet !st, in den der Finger
(120) eingreift, und daB                        8.. Analysegerit nach
Anspruch 7, dadurch gekenn- Mittel (132,134,136) vorgesehen sind, die
zeichnet, daB die Verarbeitunigsvorrichtung eine den Schieber (110) von
einer Position, in der er   MesBstatton (100) besitzt, die eine Verinderung
in sich direktunterderersten Auflagefliche (28) be-  35  einem inkubierten
Testelement mi~t. findet, in eine Position bewegt, in der er sich nicht
direkt unter der ersten Auflageflache (28) bef in-  9. Verfahren zurn
Bewegen sines Testelements det, und daB der Schieber (110) des Testelement
uber mindestens zweivoneinandergetrenntb Po- (E) uber die erste
Auflagefliche (28) hinweg zur   sitionen unter Verwendung eines einzigen
Schie- Auflagefliche (118) schiebt.               40      bers (110), wobei
sich die erste Position auf einer ersten Auflageflache (28) befindet und
derSchie- 2. Vorrichtung nach Anspruch 1, dadurch gekenn-        ber (110)
bewegbar unter der Auflageflache (28) zeich net, daB sich unter dem
Schieber (110) sine  angeordnet und durch Mittel von seiner Position untere
Auflageflache (130) befindet, die sine drit-  unterhalb der Auflagefliche
(28) herausfuhrbar te Position bildet.                        45      ist,
dadurch gekennzelchnet, daM a) ein Testelement (E) in der ersten Position
3. Vorrichtung nach Anspruch 2, dadurch gekenn-          auf der ersten
AuflageflAche (28) positioniert zeichnet, daB der Schieber (110) sich
unmittelbar     wird, . Ober der unteren Auflageflache (130) hin- und
b) der unter der Auflageflache (28) befindli- herbewegt.
so         che Schieber (110) mit seinem hinteren Ab- schnitt (120) durch
eien in derAuflageflache 4. Vorrichtung nachAnspruch 2 oder 3, dadurch ge-
(28) vorgesehenen Schlitz (140) hindurchragt kennzeichnet, daB der Schieber
(110) an seinem        und in Beruhrung miteinerhinteren kante des vorderen
Abschnitt (114) eine Schubfliche (122)       Testelements (E) gelangt,
besitzt, die das Testelement (E) von der dritten  ss  c) der Schieber (110)
aus seiner Position un- Position in sine vierte Position auf der unteren
terhalb der Auflageflache (28) hervorbewegt Auflageflache (130) bewegt.
wird, bis der hintere Abschnitt (120) das in Be- 
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12 von der Auflagefliche (28) weg in eine zweite  2. Mecanisme de transfert
selon la revendication I Position schiebt, die durch eine auf dem
comprenant en plus une surface de support inf6- Schieber (110) ausgebildete
Auflagefldche       ribure (130) sous la lame (110), ladite surface de
(118) gebildet wird, und dal                    support inferieure (130)
definissant une troisie- d) der Schieber (110) in seine Position unter-   5
me position. halb der ersten Auflageflache (28) zurickge- zogen wird, bis.
die erste Auflagefliche (28)  3. Mecanisme de transfert selon la
revendication 2 das auf dem Schieber (110) gelagerte Test-       dans
lequel la lame (110) est mont6e de maniere eleniont (E) auf eine dritte
Auflagefliche       a decrire un mouvement de va-et-vient juste au .(I30)
in einer dritten Position vor dem Schie-  10  dessus de la surface de
support inferieure (130). ber (110) bewegt, und das sich -die erste, zweite
und dritte Position  4. Mcanisme de transfert selon la revendication 2 auf
verschiedenen Ebenen befinden.                 ou 3 dans loquel la lame
(110) comport. une sur- face de poussee (122) form6e au niveau de la 10.
Verfahren nach Anspruch 9,; dadurch gekenn-  15    partieavant(114)
pourdeplacerl'6lmentde test - zeichnet, daB die bei Schritt c) erfolgte
Bewe-     (E) de la troisieme position vers une quatrieme gung des
Schiebers (110) wiederholt und ein         position sur la surface de
support infereure Testelement (E) Ober eine Schubfiliche (122) des   (130).
Schiebers (110) von der dritten in eine vierte Po- sition geschoben wird.
20  5. Mecanisme de transfert selon l'une quelconque des revendications 2 a
4, dans loquel les moyens 11. Verfahren nach Anspruch 9 oder 10, dadurch
ge-     pour deplacer la lame (110) comprennent un me- kennzeichnst, daB
sich w3hrend der bei Schrittc)   canisme a piston-cylindre (134, 136)
agissant sur und d) erfolgenden Bewegung des Schiebers die.-     une
oreille (132) de la lame (110) ladite oreille sersich auch relativ zu der
ersten Auflageflacho   25  (132) se deplacant dans une rainure (150) for-
(28) hin- und herbewegt.                           mee dans la surface de
support (130). 6. Mecanisme de transfert selon l'une quelconque
Revendications              .                          des revendications
prbcedentes, dans lequel la 30     fente (140) s'etend sensiblement au
travers du 1. M6canisme de transfert pour deplacer un e6l.        milieu de
la premirre surface de support (28) ment de test (E) d'une premibre
position situ6e A  dans une direction dans laquelle l'element de test un
premier niveau vers une seconde position si-    (E) est A deplacer par
rapport a la surface de sup- tuee A un second niveau, le mbcanisme compre-
port (28). nant:                                      35 a) une premiere
surface de support (28) defi-  7. Analyseur de liquide biologique
comprenant des nissant ladite premiere position, .             moyens
d'incubation (30) pour incuber un ele- b) une lame de poussbe (110)
positionnhe        ment de test (E) contenantun dchantillon de liqui- sous
la premlere surface de support (28) et     de d'un patient, les moyens
d'incubation (30) ayant une partie avant (114), une partie arri&-  40
comprenant une premiere surface de support re (116), une surface de support
(118) entre la  (28) qui definit une premiere position, des partie avant
(114) et la partie arriere (116)   moyens de traitement (70, 100) pour
traiter un. pour recevoir et supporter un element de test   elbment de test
incube (E) et un mecanisme de (E) et dbfinissant ladite second. position,
et  transfert pour un element de test (E) concu selon un doigt (120)
s'etendant vers le haut A partir  45  I'une quelconque des revendications
preceden- de la partie arriere avec laquelle il forms par-  tes, af in de
deplacer un Alement de test incube tie integrante, la premiere surface de
support  (E) d'une premiere position vers les moyens de (28) ayant une
fente (140) form~e dans ladite   traitement (70, 100). surface afin'de
cooperer avec le doigt (120), '              sraein          prre
dit(1et20)   so  8. Analyseur selon la revendication 7 dans lequel c) des
moyens  .;:2. '34, 136) pour deplacer    les moyens de traitement
comprennent une sta- Ia lame (110) d'une position dans laquelle elle  tion
de lecture (100) pour mesurer un change- ost directement sous la premiere
surface de     ment intervenant dans un element de test incubb. support
(28) vers une position dans laquelle elle n'est pas sous la premiere
surface de  s5   9. Procede pour deplacer un Alement de test en au 



support (28), Ia lame (110) poussantI'Al1ment   moins deux positions
separees en utilisant un de test (E) sur la premiere surface de support
soul element mobile (110), la premiere des posi- (28) et sur la surface de
support (118).        tions etant disposee sur une premiere surface de 7
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I'el6ment mobile (110) 6tant dispo- se de manibre mobile sous la surface de
support (28) avec des moyens pour la guider hors du des- sous de la surface
de support (28), le procede comprenant les etapes suivantes:           5 a)
placer un e6lment de test (E) dans la pre- miere position sur la premiere
surface de sup- port (28); b) positionner I'6l6ment mobile (110) pendant
qu'il est en dessous de la surface de support  10 (28) de sorte qu'une
partie arriAre (120) de l'el6ment mobile (110) se projette au travers d'une
fente (140) formee dans la surface de support (28) et, en contact avec un
bord arrie- re d'un el6ment de test (E);            15 c) deplacer
l'element mobile (110) hors du dessous de la surface de support (28)
jusqu'A ce que la partie en projection (120) pousse l'elementde test (E)
hors de la surface de sup- port (28), dans une seconde position definie  20
par une surface de support (118) formse sur l'element mobile (110) ; et d)
retracter l'element mobile (110) en dessous de la premiere surface de
support (28) jusqu'A ce quo la premiere surface de support (28)  25 pousse
l'element de test (E) port6 par l's16- ment mobile (110), sur une trobieme
surface de support (130) en une troisibme position en face de l'616ment
mobile (110), lea premiere seconde et troisieme positions etant A diffe-
30 rents niveaux. 10. Procede selon la revendication 9 comprenant en plus
l'6tape suivante: a) repeter le mouvement de l'etape c) de l'6e6-  35 ment
mobile (110) de facon a pousser, au moyen d'une surface de poussee (122) de
l'element mobile (110), un element de test (E), de la troisieme position
vers une quatrieme position.                               40 11. Procede
selon la revendication 9 ou 10 dans le- quel le mouvement des etapes G) et
d) de l'616- ment mobile est un mouvementde va-ot-vient par rapport A la
premiere surface de support (28).    45 50 55    


