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Description

[0001] The present invention relates to a mains voltage-operated refrigerator
device according to the preamble of the main claim. A device of this kind is
commonly known in particular in the field of ultra-low temperature refrigerator
devices, namely refrigerator devices having cooling mode temperatures of
< =50 °C of their interior intended for storing goods to be refrigerated, and is
suitable for being secured against unintentional and/or unauthorized access to

said interior.

[0002] Generic refrigerator devices of this kind are usually used to store biologi-
cal samples or similar refrigerated goods which is often accompanied by the
necessity of controlling access to refrigerated goods of this kind that often have
to be stored for weeks or months at low target temperatures in order to prevent
abuse for example. Another aspect of access control that is quite significant in
practice resides in the problem that at the low cooling mode temperatures
indicated, each opening causes icing effects, which, in turn, necessitate special
measures to be taken in order to remove the ice or to still ensure low-

temperature cooling.

[0003] For instance, US 2015/0013352 A1 discloses an ultra-low temperature
refrigerator device which, generically, has a refrigerator door on which a locking
lever hinged thereto to be pivotable between an open position and a locked

position is provided.

[0004] Disclosure US 2007/125100 A1 discloses a refrigerator device according

to the state of the art.

[0005] In principle, it is also known for a locking lever of this kind to be provided
with blocking means which, by means of an electromotively or electromagneti-
cally actuated blocking bolt or a similar blocking element, for example, can

prevent that the locking lever is pivoted and, thus, that the refrigerator door is
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opened. In this context, the option of releasing and blocking control of the
blocking means by coding, such as by an RFID carrier that has to be brought
into high-frequency detection range, additionally by means of a keyboard or
other coding means, so that access can be secured in this way, frequently even
in a noncontact manner and thus comfortable in terms of actuation, is consid-

ered known from the state of the art.

[0006] However, the electrical energy supply of the electronic and electrome-
chanical components involved in these known devices will cause problems if an
outage or a comparable malfunction affecting the continuous energy supply
occurs. This is why it has to be ensured that potentially high-value refrigerated
goods in the interior can be removed and, as appropriate, be transferred into a
different refrigerator when such a malfunction occurs. It also has to be ensured
that the refrigerator can still be opened in case of a mains voltage outage. The
devices considered to be commonly known from the state of the art and provid-
ed with the code entry technology described above, for example, solve this
problem by the blocking means being automatically unlocked in case of a mains
voltage outage, thus allowing an operator to actuate an unblocked and thus
unlocked locking lever to gain unhindered access to the refrigerator interior. For
this purpose, electromagnetic actuators for driving a blocking bolt have fail-safe
operating modes, namely normally monostable end positions, to which they

automatically return when the current is turned off.

[0007] However, this approach means that the access protection against
unauthorized opening as supposed to be provided by the code entry is weak-
ened. For instance, the malfunction in the form of the mains voltage outage
could be caused intentionally, with the intent to abuse, such as by pulling the
plug in the case of refrigerator devices generically connected to common mains
sockets. This will cause the blocking means to unlock the locking lever as
described above under the assumption of the emergency mode without there
being any additional security measures or measures checking for unauthorized

access.
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[0008] Moreover, in the described event of malfunction, the state of the art
considered to be commonly known has the disadvantage that temperature
indicators and other components which in particular indicate a cooling state of
the refrigerated goods stored in the interior are inoperative and, in particular,
thus cannot (or can no longer) inform operators of the nature of a current
cooling state or of a current cooling mode temperature, for example, which in
particular means that emergency measures for the refrigerated goods that need
to be taken are rendered speculative and no longer offer any guarantee that

critical cooling temperatures might not have been exceeded already.

[0009] Therefore, the object of the present invention is to both improve a mains
voltage-operated refrigerator device according to the preamble of the main
claim in terms of its operating properties and access-protection properties in
case of a mains voltage outage and, in the event of such an abnormal operating
state, give operators the opportunity of assessing a state of refrigerated goods
stored in the refrigerator so that suitable securing measures can be taken

despite the mains voltage outage.

[0010] This object is attained by the mains voltage-operated refrigerating device
having the features of the main claim; advantageous embodiments of the
invention are described in the dependent claims. Additional protection within the
scope of the invention is claimed for a preferred use of said mains voltage-
operated refrigerator device in an ultra-low temperature cooling range, namely
at a stationary cooling mode temperature of =50 °C of an interior of the refriger-
ator intended for storing goods to be refrigerated, wherein this temperature as
the stationary operating temperature can also be lower and can preferably be
-80 °C and below.

[0011] In an advantageous embodiment according to the invention, mains
voltage-independent battery buffering means are assigned to the blocking

means, the blocking means according to the invention comprising an electromo-
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tively or electromagnetically actuated blocking element, such as a blocking bolt.
Said battery buffering means will interact with the code entry unit and with the
electronic control unit in such a manner that in response to a mains voltage
outage, code actuation and release of the locking lever for the refrigerator door
by means of the blocking element are enabled for a predetermined minimum
period after occurrence of the mains voltage outage. This period is advanta-
geously set or configured in such a manner that it is at least 50 hours, prefera-
bly at least 72 hours, thus still allowing access to the refrigerated goods by
unblocking in particular in consideration of weekends or similar periods without
personnel present. Thereby, the present invention ensures that the code entry
unit continues to operate in interaction with the blocking means during said
minimum period; in other words, the locking lever can also only be released
during said period by entering the correct code, i.e. by the intended proper code
actuation. Thus, according to the invention, the securing function is maintained
during this emergency mode, such that by contrast to the state of the art
discussed above abuse and circumvention of the code security feature by

intentional interruption of the mains voltage are precluded.

[0012] Additionally, in a preferred embodiment according to the invention,
display means are assigned to the control unit, which are provided on the
refrigerator door and thus are easily visible from the outside and configured in
such a manner that, in case of the mains voltage outage, a current internal
temperature of the refrigerator device, in particular of the interior intended for
storing goods to be refrigerated, can be displayed for the predetermined mini-
mum period in response to said outage. Thus, in particular operators or other
personnel are enabled to check a current internal temperature even during the
malfunction, based on which they can make a decision as to whether the
(potentially sensitive) refrigerated goods have to be removed from the interior—
by proper code entry—and to be stored elsewhere or whether the refrigerated
goods can remain in the interior, such as in case of continued sufficient insula-

tion and a correspondingly sufficient storage temperature.
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[0013] As a result, the ease of security as well as of access and information of
generic refrigerator devices, in particular in the ultra-low temperature cooling
range for sensitive goods, is significantly improved, whereby, in addition to
effective abuse prevention, increased access security in connection with

improved operating behavior is made possible.

[0014] In an advantageous embodiment of the invention, the blocking means
have, as a blocking element, a blocking bolt which can be electromotively
displaced in a linear direction and which can engage, in particular in an other-
wise known force-locking manner, into a portion of the locking lever, such as a
bore formed therein, in order to ensure the blocking. In this way, the blocking
function can be realized in a mechanically secure and, at the same time,
electromotively realized simple manner and thus at little production effort, and
the blocking function can additionally be improved further by the electromotively
driven blocking bolt being held normally stable at least in the end position or
stop position enabling the blocking. This has the advantageous effect that, in
synergy with the inventive idea described above, the blocking bolt remains in
the locked position even in case of the state of emergency of a power outage.
Additionally, a normally stable extended state of this kind allows for a low
electrical energy consumption, in particular of the electromotive components
involved in this blocking process. Further preferred, by suitable design of the
involved actors, for example, the blocking bolt movement is bistable on both
sides, meaning it merely requires an electrical driving signal for the actual

movement.

[0015] An additional and preferred embodiment of the invention provides that
detector and/or switching means are assigned to the blocking bolt which in
particular indicate a release, namely a retracted displaced position of the
blocking bolt. This can advantageously be realized in practice by the blocking
bolt touching and thus closing a mechanical switching contact when the block-
ing bolt is in the retracted displaced position effecting the release. Accordingly,

the connected control unit is able to reliably detect this open state or unblocked
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state and to take it into account for other controlling and display tasks, as

appropriate.

[0016] According to another preferred embodiment of the invention, which can
be provided in combination with the embodiments described above but also
alternatively to or independently from them, pivoted-position detector means are
assigned to the locking lever and connected to the control unit in such a manner
that a pivoted state or a pivoted position of the locking lever, namely the open
and locked position in particular, are electronically detectable and evaluable. To
realize this advantageous embodiment, which can make subsequent actuation
of the blocking bolt with the aim of unblocking and potential later re-blocking
dependent on the appropriate (mechanical) pivoted positions of the locking
lever, the locking lever function is directly incorporated in the control behavior of
the device. According to the embodiment, it is advantageous first of all to
arrange the pivoted-position detector means on the refrigerator door, adjacent
to the locking lever and preferably in contactless interaction therewith, not least
since control lines and electronic components of the like are present on and/or
in the refrigerator door anyway, such as for the display means. In another
preferred embodiment, it is additionally simple and cost-effective in terms of
implementation and operationally safe in the context at hand to realize the
pivoted-position detector means in the form of magnetic field detectors or
magnetically actuatable switches which can interact, in a particularly suitable
and advantageous (and further advantageously contactless) manner, with
permanent magnet means provided and formed on the locking lever itself. In
this way, reliable contactless detection can be realized without having to provide
lines or other electronic components on the locking lever itself. Moreover, the
magnetic field detector means or the magnetically actuated switch means will

allow easy and comfortable signal evaluation.

[0017] With the purpose of preventing unintended operating states in the case
of a prolonged mains voltage outage, it may be advantageous according to

another embodiment for the control unit according to the invention to be config-
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ured in such a manner that code actuation and/or release is restricted during

the mains voltage outage and can in particular be performed only once.

[0018] As a result, the advantageous embodiments of the invention as corre-
sponding to the dependent claims also allow the advantageous protective
properties and operative properties as made possible by the invention to be
realized, in particular in the sensitive context of ultra-low temperature refrigera-

tor devices.

[0019] Other advantages, features and details of the invention are apparent
from the following description of preferred embodiments and from the drawings

that reveal:

Fig. 1. a schematic illustration of the mains voltage-operated refrigerator
device according to a first embodiment, in which electronic and elec-
tromechanical functional components supplement the functions of the
locking lever at the refrigerator door as shown in the figure in the man-

ner of a block diagram.

[0020] Fig. 1 illustrates a first embodiment of the mains voltage-operated
refrigerator device of the present invention. The schematic perspective view of
Fig. 1 shows a refrigerator which can be connected to a (preferably public)
voltage supply network via a mains voltage input 10, the refrigerator having a
refrigerator door 2 which, in a manner not shown in Fig. 1, closes an interior
intended for storing refrigerated goods and cooled to a cooling mode tempera-
ture of -80 °C when in a stationary cooling state. Said temperature is detected

by a temperature sensor T assigned to the interior.

[0021] In an otherwise known manner, refrigerator door 2, which is pivotably
hinged to a refrigerator body 4 surrounding the interior (not shown), can be
opened (and closed) by manual operation of a locking lever 22 which can be

pivoted about a horizontal pivot axis 23; in this regard, the illustration of Fig. 1
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shows the closed state, in which locking lever 22 engages counter bearing

means (not shown) on body 4.

[0022] In its closed position (Fig. 1), locking lever 22 is secured against unau-
thorized access by the effect of a blocking device (blocking means) 24 which
forms a blocking bolt 26 that can be extended in the direction of lever 22 and
engages into the latter in a blocking manner when in its blocked state. Said
blocking bolt can, in turn, be actuated in a vertical direction of Fig. 1 within
housing 24 by an electromotively driven helical drive, namely between a re-
tracted (open or unblocked) position, in which blocking bolt 26 is disengaged
from lever 22 (thus releasing the latter for actuation), and a locked state, in
which blocking bolt 26 is extended in the manner described above and prevents
locking lever 22 from being pivoted by engaging into a suitable opening or bore

in locking lever 22.

[0023] Said electromotive actuation of the blocking bolt is controlled by a control
unit 14, which is schematically shown in Fig. 1 and which, being realized by
means of a microcontroller unit, for example, and provided with suitable operat-
ing (system) software, executes the locked and unlocked states of locking lever

22 by appropriately controlling the motor actuating blocking bolt 26.

[0024] Fig. 1 additionally shows a display and entry unit 16 which is assigned to
control unit 14 and which has a temperature display 18 for an interior cooling
temperature (depending on a sensor output signal of temperature sensor T) and
a schematically shown keyboard 20 via which a correct code will have to be
entered in order to effect the opening operation of blocking means 24 and thus

to release blocking bolt 26.

[0025] As Fig. 1 additionally clarifies, sensor means in the form of a limit switch
28 and of a magnetic detector 32 are provided and assigned to control unit 14 in
order to influence the blocking and unblocking operations: at first, it is deter-

mined by means of limit switch 28 mechanically actuated by the blocking bolt in
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the open (lowered) state whether blocking bolt 26 is in an unlocked state or in a
state suitable for opening. Moreover, it is determined by means of the magnetic
field detector, which is realized by a reed switch on refrigerator door 2, for
example, and configured to interact with a permanent magnet 30 attached to
locking lever 22 on the opposite side, whether the locking lever is in the locked
position (Fig. 1) since, in this position, permanent magnet 30 is located opposite
reed switch 32, which enables corresponding detection by control unit 14. In this
locked position only, locking could be performed by raising blocking bolt 26 (as
functional unit 24 is being controlled accordingly) so that a malfunction of the
blocking bolt can be effectively prevented. This is in particular because combi-
nation 30, 32 prevents blocking bolt 26 from being actuated to lock in this way

when locking lever 22 is in a wrong position, such as in a pivoted state.

[0026] As additionally clarified by the block diagrams introduced into the
illustration of Fig. 1, the embodiment is provided with an emergency function for
the event of an (unintentional) interruption or outage of the mains voltage at
connection 10. That is, the mains voltage is primarily used to supply cooling
components and associated control units for cooling the interior of the refrigera-
tor to the intended target temperature, as schematically symbolized by function-
al unit 12. Said units are known per se and are not illustrated or described

separately.

[0027] At the same time, a battery-operated buffering unit 13 is provided, which,
when the refrigerator device is connected to mains voltage 10, receives said
mains voltage (suitably processed by mains adapter means (not shown)) and
buffers it in such a manner that an emergency mode (to be explained below) of
control unit 14 including display and entry unit 16, 18, 20 connected thereto can
be ensured across a minimum operating period of 72 hours without a connected
mains voltage signal. In this emergency mode, control unit 14 is still capable of
continuously detecting a cooling temperature of the interior of the refrigerator
via temperature sensor T sensing into said interior, of digitally processing said

cooling temperature in a suitable manner and of displaying it on display 14 of
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display and entry unit 16, which is installed on the front outer surface of door 2.
This cooling temperature does not have to be displayed continuously; instead, it
can be displayed when an interface is actuated, as symbolically illustrated by a
row of keys 20 (wherein said interface can alternatively also be realized by a
touch-sensitive function of display unit 18, such as in the manner of a known
touch screen). Battery buffering unit 13 ensures that said function is maintained
during said minimum period of 72 hours. Moreover, power supply 14 also
ensures that the aforementioned code-secured release and opening operation
of unit 24 can be effected (at least) once by controlling control unit 14: This is
because, even during the power outage, release of the locking lever by lowering
blocking bolt 26 requires a release signal from the control unit 14 by action of
blocking means 24, said signal being generated only if an operator has entered

a correct code via keys 20.

[0028] Within the scope of the embodiment according to the invention, the
operator will have read the temperature display on display 18 before opening
the refrigerator in order to make sure that opening the refrigerator is in fact a
suitable measure to access the content of the refrigerator, i.e. with the intent of

transferring its contents to a working refrigerator.

[0029] In this advantageous embodiment of the invention, the display is addi-
tionally capable of displaying an operating state, in particular an error report, in
addition to the temperature during the minimum display period during the
outage. In this way, operating or maintenance personnel can (additionally)
gather information on the refrigerator, such as on the fact whether the outage is
(actually) due to purely external reasons or whether functional unit 12 might be
defective. This, too, is merely an example. This advantageous function on the
display can also be used in particular to give advice to the operator, by display-
ing an emergency notice, on how to proceed (in order to correct the malfunc-

tion, for example).
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[0030] Moreover, the emergency opening function described above (including
required code entry according to the invention) permits the refrigerator to be
opened only once, thus in particular preventing subsequent locking unless
proper mains voltage supply at connection 10 has been reestablished in the
meantime (and initializing and rebooting processes of the operating system

associated with control unit 14 have taken place, if necessary).

[0031] The invention is not limited to the illustrated embodiment. Realization of
the invention does not require the specific use and environment parameters—
that is, the present invention is particularly beneficial and useful in the context of
ultra-low temperature refrigerator devices, but other uses are conceivable as
well—nor do the locking and blocking functions necessarily have to happen in
the specific manner described; in this context, too, numerous other electrome-

chanical solutions are imaginable.
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PATENTKRAV

1. Netspeendingsdrevet kaleskabsindretning, iseer en keleskabsindretning med
ultralav temperatur, der omfatter:

en koleskabsder (2) der omfatter et lasehandtag (22), som er heengslet dertil,
hvilket lasehandtag er drejeligt mellem en aben position og en Iast position,

og blokerende midler (24) der er tilordnet lasehandtaget, og som omfatter et
elektromotorisk og/eller elektromagnetisk aktiveret blokerende element (26),
som blokerer eller frigiver drejningen af lasehandtaget afhaengigt af en kodeak-
tivering, der kan indtastes af en operater ved hjeelp af en kodeindtastningsen-
hed (20),

kendetegnet ved, at

en elektronisk styreenhed (14) og netspaendingsuafhaengige batteri-buffermidler
(13) er tilordnet de blokerende midler og til kodeindtastningsenheden pa en sa-
dan made, at

som svar pa en netspaendingsafbrydelse, aktiveres kodeaktivering og frigivelse i
en forudbestemt minimumsperiode uden netspaendingsforsyning,

hvor displaymidler (18) der er tilordnet styreenheden og iseer tilvejebragt pa ke-
leskabsderen, er konfigureret pa en sadan made, at en aktuel intern temperatur
af keleskabsindretningen kan vises under netspaendingsafbrydelsen og mindst i

den forudbestemte minimumsperiode .

2. Indretningen ifalge krav 1,
kendetegnet ved, at

den forudbestemte minimumsperiode er 50 timer, fortrinsvis 70 timer.

3. Indretning ifalge krav 1 eller 2,

kendetegnet ved, at

de blokerende midler omfatter en elektromotorisk linesert forskydelig bloke-
ringsbolt (26) som blokeringselement, der under blokering kan gribe ind, isaer

pa en kraftlasende made, i en del af lasehandtaget.
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4. Indretningen ifalge krav 3,

kendetegnet ved, at

de blokerende midler er konfigureret pa en sadan made, at blokeringsbolten
holdes normalt stabil i slutpositionen eller stoppositionen, hvilket muligger blo-
kering, og mere fortrinsvis er de blokerende midler konfigureret til at drive bloke-

ringsbolten ind i normalt bistabile slutpositioner.

5. Indretning ifalge krav 3 eller 4,

kendetegnet ved, at

de blokerende midler omfatter detektor- og/eller omskiftermidler (24), der er for-
bundet til styreenheden, og som tjener til at detektere en forskudt position af
blokeringsbolten, i iseer en tilbagetrukket forskudt position som tilvejebringer fri-
gerelse, hvilken detektor og/eller omskiftermidler fortrinsvis realiseres som me-

kaniske omskiftermidler (24), der kan aktiveres af blokeringsbolten.

6. Indretning ifalge et hvilket som helst af kravene 1 til 5,
kendetegnet ved, at
drejelige positionsdetektormidler (30, 32), der fortrinsvis er tilvejebragt pa kele-

skabsdgren, er tilordnet lasehandtaget og er forbundet til styreenheden.

7. Indretningen ifalge krav 6,

kendetegnet ved, at

de drejelige positionsdetektormidler omfatter magnetfeltdetektormidler (32)
og/eller magnetisk aktiverbare omskiftermidler, som er konfigureret til at inter-
agere magnetisk med permanente magnetmidler (30), der er tilvejebragt pa |a-
sehandtaget, eller en positionssensor eller en omskifter der er konfigureret til

kontakt- eller ikke-kontaktaktivering.

8. Indretning ifalge et hvilket som helst af kravene 1 til 7,
kendetegnet ved, at
styreenheden er konfigureret pa en sadan made, at kodeaktivering og/eller frigi-

velse som reaktion pa netspaendingsafbrydelsen kun er aktiveret i et forudbe-
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stemt antal gange, iseer kun én gang, og en blokering og/eller lasefunktion for-

trinsvis forhindres.

9. Indretning ifalge et hvilket som helst af kravene 1 til 8,

kendetegnet ved, at

styreenheden og displayenheden er konfigureret til yderligere at vise oplysnin-
ger om funktionsfejl, information om driftsstatus og/eller driftsinformation i mini-

mumsperioden.

10. Indretning ifalge et hvilket som helst af kravene 1 til 9,
kendetegnet ved, at
et indre rum til optagelse af varer der skal kales, drives ved en stationzer kale-

driftstemperatur pa < -50 °C, fortrinsvis < -80 °C.
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