
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

14
1 

31
6

A
1

��&��
���������
(11) EP 2 141 316 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
06.01.2010 Bulletin 2010/01

(21) Application number: 08425461.4

(22) Date of filing: 30.06.2008

(51) Int Cl.:
E05F 15/12 (2006.01) E05F 15/20 (2006.01)

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HR HU IE IS IT LI LT LU LV MC MT NL NO PL PT 
RO SE SI SK TR
Designated Extension States: 
AL BA MK RS

(71) Applicant: Nekos Srl
36064 Mason Vicentino (VI) (IT)

(72) Inventor: Galliazzo, Giuliano
36042 Breganze (VI) (IT)

(74) Representative: Dragotti, Gianfranco et al
Dragotti & Associati srl 
Via Paris Bordone 9
31100 Treviso (IT)

(54) Improvement to actuators

(57) An actuator (1, 101) housed inside a casing and
having, associated with it, a member (3, 103) movable
with a translational movement for connection to a frame
or to the like is characterized in that it comprises means

(7, 107) for selectively blocking said movable member
(3, 103), able to operate beyond a predetermined thresh-
old temperature, blocking said movable member (3, 103)
by means of interlocking engagement.
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Description

[0001] The invention relates to an actuator, in particu-
lar to an actuator having, associated with it, a member
movable with a translational movement and generally
consisting of a chain or a rack, for connection to a frame
or the like.
[0002] More particularly, the invention relates to an ac-
tuator intended for fire-prevention systems.
[0003] As is well known, in the case of a "chain actu-
ator", the chain is housed inside a casing which is gen-
erally supported by two side arms of a fixing bracket
mounted on the frame.
[0004] The chain actuator comprises an electric motor
which, by means of gears, engages with and moves a
chain.
[0005] The chain has one end which always remains
inside the casing, while the other end is fastened to the
movable part of the frame which it reaches via an opening
in the said casing.
[0006] Owing to the particular form of the casing and
the provision of suitable guides, the chain may be wound
completely inside the casing occupying a minimum
amount of space.
[0007] Depending on the direction of rotation of the
motor, the chain causes opening or closing of the window.
[0008] Rack actuators are based on a similar operating
principle, except that operation of the motor in both sens-
es, and therefore of the gearing associated with it, causes
the displacement in both directions of a linear rack which
has one end fixed to a component to be actuated.
[0009] The actuators referred to operate without prob-
lems at room temperature, including also particularly hot
and humid environments.
[0010] Should the room temperature rise beyond a giv-
en threshold, for example in the case of a fire, the closing
mechanism of a window must be blocked so as to allow
the smoke to escape.
[0011] Moreover, in accordance with the latest regu-
lations, in the event of imminent danger (fire or the like)
the windows or more generally the evacuation devices
must be blocked in positions determined by a smoke and
heat evacuation control unit which causes opening and
closing of the windows depending on the direction of the
wind.
[0012] For example, if the wind blows from east to west,
the control unit will cause closing of the east-facing win-
dows and opening of the west-facing windows.
[0013] The German patent No. 19534614 discloses
chain actuators for windows where, in particular temper-
ature conditions, the gearing which moves the chain is
blocked by suitable bimetallic blocking means so as to
keep the window in the open state and allow the smoke
to escape.
[0014] This solution has the main drawback that it al-
lows, if necessary, operation of the window or the like to
be blocked in one direction only, in particular in the di-
rection corresponding to closing of the window.

[0015] In the case where there is more than one win-
dow to be operated, typically two windows, with this so-
lution it is only possible to block both the windows during
closing.
[0016] Moreover, the unidirectional control system
does not exclude the possibility of the mechanism being
able to be operated in the opposite direction to the block-
ing direction, something which, among other things,
clearly does not comply with the activity stipulated in the
abovementioned regulations.
[0017] Finally, it is not possible to cause an immediate
reaction of the blocking device when certain unfavoura-
ble environmental conditions exist.
[0018] The object of the present invention is to provide
an improved actuator so as to overcome the drawbacks
of the prior art.
[0019] The abovementioned object is achieved by an
actuator housed inside a casing having, associated with
it, a member movable with a translational movement for
connection to a fixture or the like, in accordance with that
described in Claim 1.
[0020] The actuator according to the invention
achieves the following advantages with respect to the
prior art:

- opening or closing of the windows or evacuation de-
vices depending on the particular emergency condi-
tions and the particular direction of the wind;

- immediate reaction in the event of stoppage;
- the possibility of defining with extreme precision the

temperature for activation of the blocking device.

[0021] The characteristic features and further advan-
tages of the invention will emerge from the description,
provided hereinbelow, of an example of embodiment
thereof provided by way of a non-limiting example with
reference to the accompanying drawings in which:

Figure 1 shows schematically a top plan view of a
portion of an actuator according to a first embodi-
ment of the invention;
Figure 2 shows a perspective view of a detail of the
actuator according to the preceding figures;
Figures 2A, 2B and 2C show different views of the
detail according to Figure 2;
Figure 3 shows schematically a top plan view of a
portion of an actuator according to a second embod-
iment of the invention;
Figure 4 shows a perspective view of a detail of the
actuator according to Figure 3.

[0022] With reference to the figures, Figure 1 shows a
portion of the actuator according to a first embodiment
of the invention, in particular a chain actuator.
[0023] The actuator 1 is housed inside a casing having,
associated with it, a member movable with a translational
movement, in particular a chain 3 for connection to a
fixture or the like. The chain 3 is, for example, composed
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of a certain number of links 3A which are coupled to each
other by means of bushes 6.
[0024] The housing is composed of a box-like body 10,
provided with a side opening 9 for allowing the chain 3
to pass outside, and a corresponding cover; in Figure 1
the cover has been removed so as to allow better viewing
of the components inside the actuator 1.
[0025] An electric motor 4 transmits a rotary movement
to the chain 3, by means of a set of gears, the number
of which may vary depending on the design envisaged
and only the gearwheel 5 of which, which is the gear of
the set furthest from the electric motor 4, is shown in
Figure 1; the gearwheel 5 engages with and moves with
its teeth the chain 3 which is displaceable inside the cas-
ing guided by a metal stud (not shown in the figures)
inserted in the first link of the chain which facilitates the
travel thereof along at least one slot formed in the bottom
of the box 10 or in the opposite chain containing member.
[0026] A cartridge 11 is provided according to the in-
vention inside the box-shaped body 10, opposite the side
outlet opening 9, said cartridge 11 comprising suitable
blocking means 7 arranged perpendicularly with respect
to the chain 3 and designed to block the movement there-
of.
[0027] More precisely, the cartridge 11 (shown in
greater detail in Figure 2a) consists of an outer container
13 in which the blocking means 7 consist of a single-
piece pin preferably operating by means of snap-engage-
ment and composed of a first cylindrical portion 7A and
a second portion 7B projecting from the first portion and
coaxial therewith. In normal operating conditions, the ac-
tuator operates at room temperature whereas, in the
event of an increase in temperature, the actuator is de-
signed to operate in any case without problems up to
operating temperatures in the region of 90-95°C.
[0028] In the two conditions considered, the electric
motor 4 operates the chain 3 which moves so as to trans-
mit to the window an opening or closing movement.
[0029] When the temperature increases and exceeds
a predefined threshold value owing, for example, to a fire
or the heat produced by combustion fumes, the blocking
means 7 block the movement of the chain 3 so as to
prevent closing of the window and therefore allow the
smoke to escape.
[0030] The blocking action is achieved by means of
snap-engagement such that the pin 7B blocks the chain
3 by means of interlocking engagement, being inserted
between two bushes 6 of a link 3A or two consecutive
links 3A of the chain.
[0031] The threshold value at which the blocking action
is triggered lies, according to the invention, between
100°C and 120°C, and more particularly between 105°C
and 115°C; the operating temperature cannot be higher
than 120°C because 130°C is the temperature at which
the plastic guide of the chain 3, and more generally the
plastic material from which the actuator is made, starts
to soften and lose, consequently, the properties which
allow it, in the first case, to guide the chain during the

window opening and closing movements and, in the sec-
ond case, to withstand the load exerted by the weight of
the window.
[0032] The snap-engaging means 7B are connected
to resilient means 15 which are arranged inside the first
cylindrical portion 7A and which bias the abovemen-
tioned blocking means 7 towards the chain 3; these
means 15 are of the form-memory type, namely they are
deformable depending on the temperature and are held
in position by retaining means 17 which, in the first em-
bodiment of the invention, consist of a spring clamp or
clip and are seated inside a groove 19 formed in the por-
tion 7A and arranged perpendicularly with respect to the
longitudinal axis of the blocking means 7. In other words,
the retaining means 17 temporarily fix the resilient means
15 inside the blocking means 7.
[0033] A form-memory material has the characteristic
property that it may be deformed at a certain temperature
and return into its original form when an operating tem-
perature (threshold temperature) characteristic of the
material used is reached
[0034] At the threshold temperature the resilient
means 15 (consisting, for example, of a compression
spring 15) reassume their original form, namely the
spring 15 slackens, overcoming the resistance of the re-
taining means 17, releases the blocking means 7 and
pushes the snap-engaging means 7B towards the chain
3 so as to block it.
[0035] The form-memory material is chosen so as not
to be activated in normal operating conditions of the ac-
tuator nor below temperatures close to 100°C which
could be reached in particular transportation or storage
conditions.
[0036] According to a variation of embodiment de-
scribed the retaining means 17 are of the form-memory
type together with the resilient means 15 or the retaining
means 17 are of the form-memory type while the resilient
means 15 are not.
[0037] Once the chain 3 has been blocked in position
and the emergency condition terminated, the retaining
means 17 retain the blocking means 7 in the blocking
position inasmuch as the actuator 1 must be disassem-
bled and the chain 3 released so as to allow normal op-
eration of the actuator and the spring 15 must be re-
tensioned so as to be able to act again if necessary.
[0038] The cartridge 11 may be suitably removed and
replaced by another one in the event of wear of the com-
ponent materials.
[0039] In a second embodiment of the invention, as
shown in Figures 3 and 4, an actuator 101 is provided
with a rack 103 instead of the chain 3 according to the
first embodiment.
[0040] In general the parts of the second embodiment
which are similar to those already present in the first em-
bodiment will be indicated by numbers increased by 100.
[0041] In this embodiment also, an electric motor trans-
mits a movement to a series of gears, the last one 105
of which makes contact with a rack 103.
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[0042] As for the first embodiment, the resilient means
115 and the retaining means 117 may be either simulta-
neously or exclusively of the form-memory type.
[0043] The operating conditions are the same as those
which govern operation of the chain actuator of the first
embodiment of the invention.
[0044] When the temperature increases or exceeds a
predefined threshold value owing, for example, to a fire
or the heat produced by combustion fumes, the blocking
means 107, which are kept biased by resilient form-mem-
ory means 115 in the direction of the rack 103 and are
held in position by retaining parts 117, block the rack 103
by means of interlocking engagement.
[0045] As for the first embodiment, the blocking action
occurs as a result of snap-engagement by means of a
pin, denoted by 107B (shown in detail in Figure 4), but
in this case having a groove 8 which engages, in the
blocked condition, with a tooth 18 of the rack 103.
[0046] The threshold values for triggering of the block-
ing action coincide with those of the first embodiment.
[0047] Differently from that envisaged for the actuator
of the first embodiment, the rack-type actuator is not pro-
vided with a cartridge housing the blocking means.
[0048] These means may in any case be replaced
where necessary.
[0049] Some of the components according to the in-
vention, namely the chain or rack guide, the gears for
transferring the movement from the motor to the chain,
etc., are preferably made of plastic or similar materials,
therefore resulting in a relatively low overall weight so as
to ensure simple assembly, low costs and noiseless op-
eration.
[0050] The load-bearing structure of the machine,
namely the housing containing the structural members,
the brackets for supporting and mounting on the frame
and on the window are made of metallic material which
is resistant to the temperatures stipulated in the safety
regulations for smoke and heat evacuation systems.

Claims

1. Actuator (1, 101) housed inside a casing and having,
associated with it, a member (3, 103) movable with
a translational movement for connection to a frame
or to the like, characterized in that it comprises:

- means (7, 107) for selectively blocking said
movable member (3, 103), able to operate be-
yond a predetermined threshold temperature.

2. Actuator according to Claim 1, in which said blocking
means (7, 107) comprise snap-engaging means (7B,
107B) able to block by means of interlocking engage-
ment said movable member (3, 103), interfering with
its translational movement.

3. Actuator according to Claim 2, in which said snap-

engaging means (7B, 107B) comprise a pin biased
by resilient means (15, 115) in the direction of said
movable member (3, 103) and held in position by
retaining means (17, 117).

4. Actuator according to Claim 3, in which said resilient
means (15, 115) and/or said retaining means (17,
117) are of the form-memory type.

5. Actuator according to one of the preceding claims,
in which said member (3) movable with a translation-
al movement comprises a chain (3).

6. Actuator according to Claim 5, in which said pin (7B)
blocks the chain (3) by means of interlocking en-
gagement, being inserted between two bushes (6)
of a link (3A) or two consecutive links (3A) of said
chain (3).

7. Actuator according to one of the preceding claims,
in which said blocking means (7) are housed inside
a removable cartridge (11).

8. Actuator according to one of the preceding claims,
in which said blocking means (7) are arranged per-
pendicularly with respect to said chain (3).

9. Actuator according to one of the preceding claims,
in which said blocking means (7) also comprise a
cylindrical portion (7A) which houses the resilient
means (15).

10. Actuator according to Claim 9, in which said retaining
means are housed inside a groove (19) formed in
said portion (7A).

11. Actuator according to Claim 10, in which said groove
is oriented perpendicularly with respect to the longi-
tudinal axis of the blocking means (7).

12. Actuator according to one of Claims 1 to 5, in which
said member (103) movable with a translational
movement comprises a rack (103).

13. Actuator according to Claim 10, in which said pin
(107B) has a groove (8) which engages, in the
blocked condition, with a tooth (18) of said rack (103).

14. Actuator according to one of the preceding claims,
in which said resilient means (15, 115) comprises a
compression spring.

15. Actuator according to one of the preceding claims,
in which said retaining means (17, 117) comprise
spring clamps or clips.
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