EP 3 536 880 A1

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(43) Date of publication:
11.09.2019 Bulletin 2019/37

(21) Application number: 19464001.7

(22) Date of filing: 15.02.2019

(51)

(11) EP 3 536 880 A1

EUROPEAN PATENT APPLICATION

Int Cl.:
EO05B 47/00 (2006.01)

(84) Designated Contracting States:

AL AT BEBG CH CY CZDE DKEE ES FIFRGB
GRHRHUIEISITLILTLULVMC MKMT NL NO

PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME

Designated Validation States:
KH MA MD TN

(30) Priority: 07.03.2018 RO 201800157

(71) Applicant: Stefan cel Mare University of Suceava

720229 Suceava, County Suceava (RO)

¢ Milici, DAN Laurentiu
jud. Suceava (RO)

¢ Poienar, Mihaela
jud. Suceava (RO)

¢ Cernusca, Dumitru
jud. Suceava (RO)

¢ Pata, Sergiu Dan
jud. Suceava (RO)

¢ Pianih, Alexei
Chisinau (MD)

¢ Pentiuc, Radu Dumitru
jud. Suceava (RO)

¢ Popa, Cezar Dumitru
jud. Suceava (RO)

(72) Inventors: * RATA, Mihai
* Nitan, llie jud. Suceava (RO)
jud. Suceava (RO) ¢ Ungureanu, Constantin
jud. Suceava (RO)
(54) INTERLOCKING SYSTEM
(57) According to the invention, the interlocking sys- by means of guiding grooves (8, 8’) 9), (9°), (9°’) and

tem consists essentially of two Nitinol springs (1) and (2)
attached to one end of the fixed plate (3), and at the other
end of the movable plate (4) with the locking element (5),
whose bi-directional displacement obtained by heating
the springs, controls the position of two cams (6) and (7)
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leads to the locking or unlocking of the mobile element
(12).

The abstract of the invention will be published to-
gether with Figure 1.
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Description

[0001] The invention relates to an interlocking system
made on the basis of two Nitinol elastic elements (shape-
memory material), intended to lock doors, shutters in or-
der to secure constructions or installations.

[0002] In order to realize an interlocking system, a so-
lution is known (APOSTU, C. Dispozitiv de blocare, In-
vention Patent RO108993, OSIM Bucuresti), consisting
mainly of a housing, which has a latch and a locking
mechanism, and which is inserted through a bezel from
the mobile construction into a bezel from the fixed con-
structione, and when the bezels are approximately co-
axial, its retention is provided by means of a ball that
enters a recess that can be found in the fixed structure
or on mobile construction.

[0003] The disadvantages of the described solution
arerelated to the complexity of the execution, which leads
to the increase of the cost and the decrease of the oper-
ational safety.

[0004] The technical problems that the invention
solves consist in the constructive simplicity of the inter-
locking system as well as the increase in the precision
with which the locking element is controlled.

[0005] According to the invention, the interlocking sys-
tem removes the disadvantages represented by the fact
that it consists essentially of two elastic elements from
Nitinol modelled as springs which control an element that
is inserted into a channel provided in the fixed structure,
thus blocking it the mobile one.

[0006] The invention has the following advantages:

- constructive simplicity;

- safety in exploitation;

- reduced gauge;

- the ability to remotely command.

[0007] Anembodiment of the invention will now be de-
scribed with reference to Figure 1 and Figure 2 which are
as follows:

- a lateral view of the interlocking system in closed
position;

- alateral view of the interlocking system in open po-
sition.

[0008] According to the invention, the interlocking sys-
tem (figure 1 and figure 2) consists essentially of two
Nitinol springs 1 and 2 attached at one end of the fixed
plate 3 and at the other end of the movable plate 4 which
is one with the locking element 5, whose bi-directional
axial displacement commanded by the Nitinol springs 1
and 2, controls the movement of two cams 6 and 7 by
means of the slot guides 8, 8, 8’ 'on the grooves 9, 9, 9".
[0009] The cam 7 is provided with a spring 10 support-
ed at one end on the fixed plate 3, which is designed to
achieve the pretension of the drive system. In the locked
position of the system, the Nitinol springs 1 and 2 are
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unstrained and the locking element 5 is positioned in the
channel 11 provided in the movable locking element 12.
To release the system, the Nitinol springs 1 and 2 are
supplied from the DC voltage source 13, voltage applied
over a certain period of time through the adjustable timing
circuit 14 and the period is sufficient to heat the springs
by Joule effecttillatemperature that changes their elastic
constant to enable firm actuation of the locking element.
[0010] The Nitinol springs are compressed, the locking
element 5 moves the two cams 6 and 7 until the cam 7
exits the slot guides 8, 8’, 8" and remains locked on the
grooves 9, 9, 9 " until the springs cooling, similar with a
pen mechanism. The timing mechanism allows manual
switching of time by a switch 15 or by means of a tem-
perature sensor that reads the ambient temperature and
ensures the heating of the springs to the required switch-
ing temperature. Returning to the locked position of the
locking system is made by a new feeding command to
the two Nitinol springs 1 and 2, their compression and
rebound (similar with the pen mechanism).

[0011] The interlocking system according to the inven-
tion can be reproduced with the same characteristics and
performances whenever necessary, which is an argu-
ment in favour of respecting the industrial applicability
criterion.

Claims

1. Interlocking system characterized in that it consists
essentially of two Nitinol springs (1) and (2) attached
to one end of the fixed plate (3), and at the other end
of the movable plate (4) which is one with the locking
element (5) whose bi-directional axial displacement
commanded by the Nitinol springs (1) and (2), con-
trols the movement of two cams (6) and (7) by means
of the slot guides (8), (8’), (8") on the grooves (9),
(9), (9"); the entire drive system being pretension by
means of the spring (10) attached at one end to the
cam (7) and supported on the fixed plate (3).

2. Interlocking system according to claim 1, character-
ized in that in the locking position the Nitinol springs
(1) and (2) are unstrained, the locking element (5) is
positioned in the channel (11) provided in the mov-
able locking element (12), and to unblock the system,
the Nitinol springs (1) and (2) are supplied with volt-
age from the DC voltage source (13), voltage applied
by the adjustable timing circuit (14) in sufficient time
tomake itis possible to firmly actuate the interlocking
element by heating the springs through Joule effect
and changing their elastic constant; the return of the
interlocking system to a locked position is accom-
plished by a new feeding command ofthe two springs
with Nitinol (1) and (2) similar to a pen mechanism.
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