
1                   EP 0 458 406 B1                 2 Description
Accordingly, It is an advantageous feature of the present invention that a
spring is provided for covers This invention relates to springs and
particularly  in an incubator which is both simple in construction springs
which are used in an incubator station of an  and provides more positive
inward biasing of the cov- analyzer to hold down an evaporation cover onto
a   5   er. test element.                                          Other
advantageous features will become appa- In conventional incubators for
analyzers, evapor-  rent upon reference to the following description of the
ation covers are provided to hold test elements at the  preferred
embodiments, when read in light of the at- stations of the incubator. Such
covers are spring-  tached drawings in which:- biased downwardly to allow
the test elements to be In-  10  Figure 1 is a perspective view of a spring
con- serted and removed against the bias of the spring.     structed in
accordance with the present inven- Aithough this arrangement has worked
satisfac-     tion; torily, there have been some disadvantages with the
Figure 2 is a sectioned view taken generally springs heretofore provided.
In some cases, the        through the plane II-II of Figure 1; springs
comprise a simple one-leg leaf element  15     Figure 3 Is a fragmentary
sectioned elevational screwed into place to bias the cover downwardly.
view of an incubator station assembled with a Such springs are not readily
removable, for example,   spring according to the present invention, the in
case of a jam or if cleaning is needed. In other cas-  sectioned view being
taken through the approxi- es, removable leaf springs have been provided,
but     mate center of the station; such springs have been fairly
complicated in shape.   20  Figure 4 is a fragmentary exploded perspective
EP-A-0396194 and US-A-4 963 333 disclose           view of the station
shown in Figure 3, but without such a spring which has three legs
projecting from a   element E; and body. Although such a spring works
satisfactorily in   Figure 5 Is a plan view of a spring as it sits on a
most instances, It has a disadvantage in that its shape  cover on a test
element. is more complicated, and thus more difficult to man-  25  The
invention is hereinafter described with re- ufacture and assemble.
Furthermore, its design fea-  spect to a preferred incubator station and
preferred tures an aperture in the longest of the three legs to  covers,
for use with preferred test elements. In addi- retain the evaporation cover
with respect to the   tion, It Is useful regardless of the type of
incubator, spring. Such an aperture necessarily involves a slop-  cover, or
test element which is being used, provided py fit, which tends to render
uncertain the exact loca-  30  the cover needs to be biased in the
incubator to cover tion of the cover In the station of the incubator. For
the test element. Also, the relative dimensions are not best operation of
the cover, it is preferred that the cov-  critical, except where stated. er
always be fully withdrawn into the station of the in-  As shown in Figure
1, spring 8 has two portions, cubator. This did not always occur using such
an    a first portion 10 and a second portion 20, which to- aperture.
35  gether when viewed from the side (or in cross-section It is therefore
an object of the present invention  as shown in Figure 2) provide the shape
of a "J". In to provide a spring for covers in an incubator which
particular, portion 10 is substantially longer than por- overcomes the
above-noted disadvantages.            tion 20. For example, portion 10 can
be 3.5cm long, There is provided, In accordance with one aspect  and
portion 20 1.5cm long. Other lengths are also of the present Invention, a
leaf spring for holding a   40  useful. Portion 20 is bent about a bend
line 25 such cover on a test element at a station in an analyzer, the  that
it forms a bending angle alpha of approximately spring comprising:-
[err] as shown in Figure 2. This angle can be varied a first portion; and
by  10, depending upon the amount of bias which a second portion;
needs to be applied to the cover underneath it, descri- characterized in
that the second portion ex-  45  bed hereinafter. Bend line 25 is itself
not a sharp in- tends from the first portion along a bend line to define
tersection, but rather a relatively blunt one. an angle alpha between the
first portion and the sec-  To retain portion 10 and hence the entire
spring ond portion of a value of 150  10;              in the incubator
station, an aperture 40 is formed In and In that the first portion has a
lateral exten-  portion 10. Its dimensions are selected to closely sion
which exceeds a corresponding lateral extension   50   mate with those of a
post fixed to the station. The size formed in the second portion, the
spring forming the  and shape, therefore, of aperture 40 depends on that
shape of a "J" when viewed from the side.            of the post. A
circular post and aperture are preferred. In accordance with a second
aspect of the pres-    Portion 10 has an end 130 which optionally ex- ent
invention, an incubator comprising a support for  tends out of the plane of
the rest of portion 10 by an a test element, an evaporation cover for the
test ele-  55  angle gamma, as shown in Figure 2, which can be any ment on
the support, and a spring for biasing the cov-  angle from [err] to 45.
This angle makes grasping of the er on to the test element characterized by
a spring as  spring, when mounting the analyzer, somewhat eas- described
above.                                   ier. 2    



3                  EP0458406B1                     4 To retain a cover
underneath spring 8, retaining  Claims means are provided In portion 20.
Such means pre- ferably include an aperture 30 formed within bend line  1.
A leaf spring (8) for holding a cover (110) on a test 25, sized to receive
a shoulder projecting from the   element (E) at a station (100) In an
analyzer, the cover, described hereinafter. Aperture 30 extends   5  spring
(8) comprising:- into portion 20 sufficiently to provide an edge 32, as
a first portion (10); and shown in Figure 1, against which the cover
shoulder        a second portion (20); is retained in the presence of
forces trying to pull cov-  characterized in that the second portion er 110
out of station 100, as shown In Figure 3. Alter-  (20) extends from the
first portion (10) along a natively, edge 32 pan be formed only in the bend
line  10  bend line (25) to define an angle alpha between 25 and not extend
into portion 20 (not shown).        the first portion (10) and the second
portion (20) The retaining means of portion 20 also preferably  of a value
of [err]  10; Include a bend 55 formed adjacent to extreme end 50
and in that the first portion (10) has a lat- of portion 20 which Is
opposite to bend line 25. Bend  eral extension (130) which exceeds a corre-
55 Is formed to project end 50 further away from the   15  sponding lateral
extension (50) formed In the sec- plane of portion 10, than is the rest of
portion 20. The  ond portion (20), the spring (8) forming the shape amount
of the bend forms an angle beta, as shown in   of a "J" when viewed from
the side. Figure 2, which is selected to be that amount which provides
adequate retention of a post 116 approxi-  2. A spring according to claim
1, wherein retaining mately centered in the top of a cover, described be-
20  means (40) are provided in the first portion (10) low. Beta is a value
preferably between [err] and [err]  for retaining the spring (8) in
relation to an ana- degrees.
lyzer. Spring 8 is used in combination with a station 100 (Figure 3) of
incubator 102 and a cover 110 for a test  3. A spring according to claim 2,
wherein the retain- element E. Portion 10 slips over and clips onto a post
26  ing means (40) of the first portion (10) comprise 104 of station 100,
while portion 20 retains cover 110.  an aperture sized to receive a post
(104) project- Cover 110 has an upwardly projecting shoulder 112 at  ing
from the analyzer. the rear portion 114 of the cover, which slips into and
is held by aperture 30 at bend line 25. A post 116 of  4. A spring
according to any one of claims 1 to 3, the cover engages bend 55 of portion
20, such bend   30  wherein retaining means (30) are provided In the being
effective to bias cover 110 backward with a     second portion (20) for
biasing the cover (110) in force [err]. The entire spring then acts to bias
cover 110  the station (100). downwardly, with a force which will still
allow a test element E to be inserted in the direction of arrow 120.  5. A
spring according to claim 4, wherein the retain- Cover 110 need only be
wide enough to cover  35   ing means (30) of the second portion (20) com-
spot S of element E which has been wetted. It may     prise a bend (55)
adjacent the lateral extension cover almost the entire element E (Figure 5)
but in any  (50), the bend (55) being at an angle which moves event It sits
on top of element E instead of surround-  the farthest edge of the lateral
extension (50) ing it.                                                away
from the first portion (10). Any shape can be given to post 116. Most
prefer-  40 ably, it has a T-shape, as shown In Figure 4, to best  6. A
spring according to claim 4 or 5, wherein the re- mate with bend 55 to
cause the rearward bias of cover  taining means (30) of the second portion
(20) In- 110.                                                 clude an
aperture (30) in the bend line (25) sized Because of the relative locations
of post 104 and  to receive a shoulder (112) of the cover (110). post 116
in station 100, distance h from aperture 40   45 to bend line 25 exceeds
the length of spring portion  7. An incubator comprising a support for a
test ele- 20, as shown in Figure 2.                             ment (E),
an evaporation cover (110) for the test The preferred relative sizes of
spring 8 and cover  element (E) on the support, and a spring (8) for 110
are shown in Figure 5. Other relative sizes are   biasing the cover (110)
on to the test element (E), also useful.                                 50
characterized by a spring according to any Both the spring and the cover
are readily re-     one of claims 1 to 6. moved simply by pinching end 130
of portion 10, as shown In Figure 3 towards cover 110, and removing them
both.                                        Patentmnsprriche 55 1.
Biegefeder (8) zum Halton sines Deckels (110) auf einem Testelement (E) in
elner Station (100) sines Analysegerits, wobel die Blegefeder 3    
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a first portion (10); and shown in Figure 1, against which the cover
shoulder          a second portion (20); is retained in the presence of
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first portion (10) along a natively, edge 32 can be formed only in the bend
line  10  bend line (25) to define an angle alpha between 25 and not extend
into portion 20 (not shown).         the first portion (10) and the second
portion (20) The retaining means of portion 20 also preferably   of a value
of [err]  10; Include a bend 55 formed adjacent to extreme end 50
and In that the first portion (10) has a lat- of portion 20 which is
opposite to bend line 25. Bend  eral extension (130) which exceeds a corre-
55 Is formed to project end 50 further away from the   15  sponding lateral
extension (50) formed in the sec- plane of portion 10, than is the rest of
portion 20. The  ond portion (20), the spring (8) forming the shape amount
of the bend forms an angle beta, as shown in    of a "J" when viewed from
the side. Figure 2, which is selected to be that amount which provides
adequate retention of a post 116 approxi-  2. A spring according to claim
1, wherein retaining mately centered in the top of a cover, described be-
20  means (40) are provided in the first portion (10) low. Beta Is a value
preferably between 20 and [err]    for retaining the spring (8) in relation
to an ana- degrees.                                               lyzer.
Spring 8 Is used in combination with a station 100 (Figure 3) of incubator
102 and a cover 110 for a test  3. A spring according to claim 2, wherein
the retain- element E. Portion 10 slips over and clips onto a post  25  Ing
means (40) of the first portion (10) comprise 104 of station 100, while
portion 20 retains cover 110.  an aperture sized to receive a post (104)
project- Cover 110 has an upwardly projecting shoulder 112 at   ing from
the analyzer. the rear portion 114 of the cover, which slips Into and is
held by aperture 30 at bend line 25. A post 116 of  4. A spring according
to any one of claims 1 to 3, the cover engages bend 55 of portion 20, such
bend   30  wherein retaining means (30) are provided in the being effective
to bias cover 110 backward with a      second portion (20) for biasing the
cover (110) in force F1. The entire spring then acts to bias cover 110  the
station (100). downwardly, with a force which will still allow a test
element E to be Inserted in the direction of arrow 120.  5. A spring
according to claim 4, wherein the retain- Cover 110 need only be wide
enough to cover  35    Ing means (30) of the second portion (20) com- spot
S of element E which has been wetted. It may      prise a bend (55)
adjacent the lateral extension cover almost the entire element E (Figure 5)
but in any  (50), the bend (55) being at an angle which moves event it sits
on top of element E instead of surround-  the farthest edge of the lateral
extension (50) ing it.                                                away
from the first portion (10). Any shape can be given to post 116. Most
prefer-  40 ably, it has a T-shape, as shown in Figure 4, to best  6. A
spring according to claim 4 or 5, wherein there- mate with bend 55 to cause
the rearward bias of cover  taining means (30) of the second portion (20)
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aperture (30) In the bend line (25) sized Because of the relative locations
of post 104 and   to receive a shoulder (112) of the cover (110). post 116
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Biegefeder (8) zum Halten eines Deckels (110) auf elnem Testelement (E) In
elner Station (100) elnes Analysegerlts, wobel die Blegefeder 3    



5                   EP 0 458 406 B1                 6 elnen ersten
Abschnitt (10) und              (110) sur un 6lement de test (E) a un poste
(100) einen zweiten Abschnitt (20) aufwelst,       dans un analyseur, le
ressort (8) comprenant: 'SJ    dadurch gekonnzolchnet, dag
une premlire partie (10), et sich der zweltb Abschnitt (20) vom ersten
une seconds partle (20), Abschnitt (10) entlang einer Krummung (25) weg   5
caract6ris6 on cs quo la seconde partle erstreckt und daft der erste (10)
und der zwelte  (20) se prolongs A partir de la premibre partle Abschnitt
(20j olnen Winkel a von 150  10 bil-  (10) suivant une ligne de courbure
(25) af in ded6- den, und da,                                       finir
un angle alpha entre la premlbre partle (10) der erste Abschnitt (10) einen
Endab-        et la seconde partle (20) d'une valeur de 1500 + schnitt
(130) aufweist, der fiber einen Endab-  i1  100, schnitt (50) des zweiten
Abschnitts (20) hinaus-        et en ce qus la premiere partle (10) pre-
ragt, wobel die Blegefeder (8) einen J-firmigen    sentb un prolongement
lateral (130) qui d6passe Querschnitt besltzt.
un prolongement lateral correspondant (50) for- me dans la seconde partle
(20), le ressort (8) 2. Blegefeder nach Anspruch 1, dadurch gekenn-  i5
ayant la forme d'un "JO lorsqu'observ6 laterale- zeichnet, dag Irn ersten
Abschnitt (10) Lagesi-    ment. cherungamittel (40) zur Lagesicherung der
Ble- gefeder (8) an oinem Analysegerst vorgesehen   2. Ressort selon la
revendicathon 1, dans lequel des sind.
moyens de maintien (40) sont prevus dans la pre- 20      mlere partle (10)
pour maintenir le ressort (8) en 3. Blegefeder nach Anspruch 2, dadurch
gekenn-        relation avec un analyseur. zelchnet, dao die
Lagesicherungsmittol (40) des ersatn Abschnitts (10) aus elner Offnung
beste-  3. Ressort selon la revendicatlon 2, dana lequel les hen, in der
ein vom Analysegerat abstehender       moyens de malntien (40) de la
premiere partle Zapfen (104) aufnehmbar Ist.              25       (10)
comprennent une ouverture dlmenslonn6o pour recevoir un montant (104)
depassant de 4. Blegefeder nach elnem derAnsprfiche 1 bis 3, di-
I'analyseur. durch gekennzeichnet, dal im zweiten Abschnitt (20) Mittel
(30) vorgesehen sind, die sine auf den  4. Ressort selon l'une quelconque
des revendlca- Deckel (110) In der Station (100) gerichtete  30  tions 1 A
3, dans lequel lea moyens de maintien Druckkraft erzeugen.
(30) sont prevus dans la seconds partle (20) pour solliciter le couvercle
(110) dans le poste (100). 5. Blegefeder nqtch Anspruch 4, dadurch gekenn-
zeichnet, dao  die Mittel (30) des zwelten Ab-  5. Ressortaslon Ia
revendication 4, dana lequel des schnitts (20) line dem Endabschnitt (50)
be-  35   moyens de maintlen (30) de la seconds partle nachbarte Abwinklung
(55) aufwoisen, derart,      (20) comprennent une courbure (55) contiguA au
daB sich die auBerste Kante des Endabschnitts      prolongement lateral
(50), la courbure (55) etant (50) vom ersten Abschnitt (10) weg erstreckt.
a un angle qui deplace le bord le plus bloigne du prolongement lateral (50)
A l'oppose deola premle- 6. Blegefeder nach Anspruch 4 oder 5, dadurch go-
4o  re partle (10). kennzeichnet, dao die Mittel (30) des zwelten Ab-
schnltts (20) sIne Ober die Strecke der KrOm-  6. Ressort solon la
revendlcatlon 4 ou 5, dans le- mung (25) verlaufonde Offnung (30)
aufwelsen,      quel lea moyens de maintlen (30) de la seconds In der sine
Schulter (112) des Deckels (110) auf-  partle (20) comporent une ouverture
(30) dans nehmbar Ist.                              45      la ligne de
courbure (25) dimenslonnes pour re- cevoir un epaulement (112) du couverdle
(110), 7. Inkubator mit elner Auflage fOr eln Testelement (E), elnem
Verdunstung verhindernden Deckel    7. Incubateur comprenant un support
pour un ele- (110) fur des auf der Auflage liegende Testele-    ment de
test (E), un couverdle d'evaporation ment (E) und elner den Deckel (110)
gegen das  5o  (110) pour l'element de test (E) sur le support et
Testelement (E) druckenden Blegefeder (8),         un ressort(8)
poursoilliteriecouverdle(110) sur gekennzolchnot durch esne Blegefeder nach
ei-     I'element de test (E), nem der Anspruche 1 bis 6.
caracterisb par un ressortselon l'une quel- conque des revendications I A
6. 55 Revendicatlons 1. Ressort a lame (8) pour maintbnir un couverdle 4


