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(57)  An actuator comprising a fluid-actuated jack,
which can be activated by a gas contained under pres-
sure inside a bottle (14); a percussion-type piercing el-
ement (15), which can move between a passive position
for closing the bottle and an active position for piercing
the bottle (14) in order to activate the jack; a mechanical
flow control device, which comprises a sensor (32) for
detecting hot gases and smoke and a flow control ele-
ment (27) that is controlled by the sensor and is func-
tionally associated with the piercing element (15) so as
to allow the movement of the piercing element from the
passive position to the active position when the sensor
detects the presence of the hot gases and smoke. The
jack comprises a cylinder (2) that is closed by a lower
cap (4) that has a connecting element for supporting the
bottle (14) inside the cylinder (2), and seats (31, 23, 12)
for accommodating the sensor (32), the flow control el-
ement (27) and the piercing element (15).
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Description

[0001] The present invention relates to an actuator
conceived particularly but not exclusively for smoke and
hot gas vents.

[0002] As itis known, smoke and hot gas vents, used
for example to close a skylight, comprise a leaf that is
articulated to a frame, which by means of an actuator is
tilted from a closed position to an open position. The
actuator is generally constituted by a fluid-actuated jack,
which acts between the frame and the leaf and is com-
posed of a cylinder, within which one or more pistons
slide, said pistons being arranged coaxially so that they
can be extended telescopically.

[0003] The jackis supplied by a bottle of compressed
gas, usually CO,, which is controlled by a sensor for de-
tecting hot gases or smoke. When an emergency situ-
ation occurs (presence of hot gases or smoke in the
room in which the vent is installed), the sensor activates
a mechanical or electromechanical actuation device,
which opens the bottle and therefore releases CO,,
which by flooding the jack under pressure causes its
elongation and therefore opens the leaf that closes the
skylight, so as to provide a connection between the
room being monitored and the outside.

[0004] In conventional vents, the sensor, the bottle
and the actuator control device are fitted on the frame-
work of the leaf in a separate position with respect to the
jack. This requires rather troublesome assembly oper-
ations, also due to the need to provide movable or flex-
ible connections with the jack.

[0005] The aim of the present invention is to provide
an actuator that is conceived so as to avoid the draw-
backs noted in conventional actuators, i.e., has a struc-
ture that is preset to incorporate the control and actua-
tion devices, so that it is very compact and less bulky
and requires easy installation operations, particularly on
the leaf of a hot gas and smoke vent, and facilitates the
connections of the control and actuation devices by
which the actuator is controlled.

[0006] Within this aim, an object of the present inven-
tion is to provide an actuator that responds more
promptly to emergency situations, is easier to inspect
and can be replaced with simple and rapid maneuvers
in case of malfunctions.

[0007] This aim and this and other objects that will be-
come better apparent hereinafter are achieved with an
actuator that comprises a fluid-actuated jack, which can
be activated by a gas contained under pressure inside
a bottle; a percussion-type piercing element, which can
move between a passive position for closing said bottle
and an active position for piercing said bottle in order to
activate said jack; a mechanical flow control device,
which comprises a sensor for detecting hot gases and
smoke and a flow control element that is controlled by
said sensor and is functionally associated with said
piercing element so as to allow the movement of said
piercing element from said passive position to said ac-
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tive position when said sensor detects the presence of
said hot gases and smoke; characterized in that said
jack comprises a cylinder that is closed by a lower cap
that has a connecting element for supporting said bottle
inside said cylinder, and seats for accommodating said
sensor, said flow control element and said piercing ele-
ment.

[0008] Further characteristics and advantages of the
invention will become better apparent from the following
detailed description of a preferred embodiment thereof,
illustrated by way of non-limiting example in the accom-
panying drawings, wherein:

Figure 1 is a partially sectional view of the actuator;
Figure 2 is an enlarged-scale view of the part of the
actuator that is enclosed in the circle of Figure 1;
Figure 3 is a sectional view, taken along the line
II-11l of Figure 2;

Figure 4 is a sectional view, taken along to the line
IV-1V of Figure 1;

Figure 5 is a perspective view, in phantom lines, of
the lower cap alone.

[0009] With reference to the figures, an actuator ac-
cording to the invention is generally designated by the
reference numeral 1 and is substantially constituted by
a fluid-actuated jack, which has an axis A and in which
a cylinder is designated by the reference numeral 2 and
a stem is designated by the reference numeral 3.
[0010] The jack can be of the so-called single- or mul-
tiple-element type, i.e., composed of one or more pis-
tons that can slide coaxially inside the cylinder 2, so as
to allow the jack to extend and retract telescopically.
[0011] The cylinder 2 has, at one end, two diametri-
cally opposite pivots 2a and 2b, by means of which it is
articulated to the fixed frame of the leaf that constitutes
the skylight, and the stem 3 is articulated to the leaf so
as to rotate it, when the jack is activated, between an
open position and a closed position.

[0012] The cylinder 2 is closed, at the end that lies
opposite the stem 3, by a lower cap 4, which has a por-
tion 5 that is inserted in the cylinder 2 and a portion 6
that protrudes outside the cylinder and forms a shoulder
7 for abutment against the rim of the cylinder.

[0013] Afirstannulargroove and a second groove are
provided in the portion 5; said first annular groove ac-
commodates a ring 8, which provides a seal against the
internal wall of the cylinder 2, and a second groove for
accommodating a retention ring 9 in order to fit the lower
cap 4 to the cylinder.

[0014] The lower cap 4 is crossed, along the axis A of
the jack, by a hole that forms two separate seats 10 and
11, which are mutually connected by an intermediate
seat 12. The seat 10 is open toward the inside of the
cylinder 2 and is threaded so as to receive by screw cou-
pling the threaded neck 13 of a bottle 14 that contains
a pressurized gas, preferably CO,, in which the mouth
is closed by a plug this is suitable to be pierced by an
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piercing element constituted by an axial pin 15 this is
actuated by a mechanically-operated control device de-
scribed hereinafter. The bottle 14 is accommodated in
a compartment 2c that is formed in the cylinder 2 and is
screwed until the rim of the neck 13 abuts against an
internal collar 16 that divides the seat 10 from the inter-
mediate seat 12.

[0015] The seat 11 also is threaded and is closed by
a sort of bush 17, which is screwed into it and is provided
with a flange for abutment against the lower cap 4. The
bush 17 is provided with a cavity 18, in which there is a
pre-compressed spring 19, which rests with one end on
the bottom of the cavity 18 and with the other end on the
frustum-shaped head 20 of a shank 21 that protrudes
inside the cylindrical spring 19.

[0016] The head 20 is guided in the intermediate seat
12, and the piercing pin 15 is fixed therein, being orien-
tated so that it is directed toward the center of the mouth
of the bottle 14.

[0017] The piercing pin 15 is tubular and is connected
to a duct 22 that passes axially through the tang 12 and
leads into the cavity 18 of the bush 17. In this manner,
the intermediate seat 12 is constantly connected to the
cavity 18 by means of the tubular pin 15 and the duct 22.
[0018] The intermediate seat 12 is further connected
to a hole 23, which extends radially from it in the portion
6 of the lower cap 4 and is connected to a cylindrical
chamber 24 that is coaxial thereto in order to accommo-
date the flow control device. The hole 23 has a smaller
diameter than the chamber 24, so as to form a shoulder
25 for a piston 26 that can slide within the chamber 24.
The hole 23 accommodates a ball 27 which, when the
piston 26 rests on the shoulder 25, protrudes into the
seat 12, so as to act as a flow control element, which by
engaging the head 20 prevents the pin 15 from being
propelled against the mouth of the bottle 14 by way of
the action of the spring 19.

[0019] The piston 26 is provided with a stem 28, which
is guided so that it can slide within a bush 29 that is
screwed into a threaded portion of the chamber 24 and
is provided with a head 30 that is external to the lower
cap 4. A cylindrical cavity 31 is formed within the head
30 and accommodates a sensor 32 constituted by a
glass vial or bulb or the like, which is adapted to break
if a given temperature is exceeded. The condition of bulb
can be inspected from the outside by means of an open-
ing 33 for accessing the cavity 31. The bulb 32 is shaped
so that it can be inserted into the cavity 31 through the
bush 29 before said bush is screwed into the chamber
24. By screwing the bush 29, the bulb 32 pushes the
piston 26 into the position in which the ball 27 protrudes
into the seat 12 and prevents the sliding of the head 20.
[0020] As shown by Figures 3-5, a radial channel 34
is formed in the portion 6 of the lower cap 4 and in a
position that is angularly offset by 90° about the axis A
with respect to the ball 27, and is connected on one side
to the seat 11 in the region that is contiguous to the seat
12 and is closed on the opposite side by a grub screw
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35. An additional channel 36 branches from the channel
34, runs parallel to the axis A, and leads into the com-
partment 2c of the cylinder 2 that accommodates the
bottle 14.

[0021] A nozzle 37 is a screwed into the outlet of the
channel 36 toward the compartment 2c of the bottle 14
and forms a gauged choke 38 through which the gas of
the bottle, once said bottle has been pierced, can flow
out into the compartment 2c in order to activate the ac-
tuator in a controlled manner.

[0022] Diametrically opposite the hole 23 in the por-
tion 6 of the lower cap 4 there is a threaded seat 39 (see
Figures 4-5), which is provided radially and is designed
for the screw coupling (not shown in the drawing) for
connection to a compressed air source. The threaded
seat 39 continues toward the axis A of the lower cap 4
with a hole 40 that has a square cross-section and lies
on the same plane, perpendicular to the axis A, in which
the channel 34 lies, and like said channel leads into the
region of the seat 11 that is contiguous to the seat 12.
[0023] A nipple 41 is screwed into the seat 39 and is
crossed by an axial whole 42, which has a polygonal
cross-section and in addition to acting as a compressed
air passage also allows the engagement of a tool for
screwing the nipple in the seat 39.

[0024] The nipple 40 is preset to retain, against a
shoulder of the seat 39, a ring 43 that surrounds an
opening that is controlled by a ball 44, which constitutes
the flow control element of a one-way valve that is suit-
able to allow the compressed air to flow only toward the
seat 11. The ball 44 can move along a wider portion of
the hole 40, so that when the bottle 14 is activated, the
compressed gas that flows out of the bottle pushes the
ball 44 against the ring 43 made of rubber or the like,
closing the passage toward the hole 42 and diverting
the flow of compressed gas towards the duct 34 and
then, through the duct 36 and the choke 37, into the
compartment 2c. When the compressed air is taken
from the external source, the ball 44 instead moves to-
ward the seat 11, allowing the compressed air to bleed
into the hole 40 and gather in the compartment 2c.
[0025] The operation of the described actuator is fully
intuitive from the description given. In the inactive con-
dition, the actuator is in the operating condition shown
in Figures 1-3, in which the flow control device (com-
posed of the sensor 32, the piston 26 and the ball 27)
engages the piercing pin 15. Accordingly, the actuator
remains in the shortened position that corresponds to
the passive position for keeping the leaf of the skylight
closed.

[0026] When an emergency situation occurs (abnor-
mal increase of the temperature in the environment in
which the skylight is installed), the sensor 32, once it
has detected the anomaly, breaks and allows the head
20, by way of the constant thrust applied thereto by the
spring 19, to push back into the hole 23 the ball 27 and
the piston 26 and therefore to propel the piercing pin 15
violently upward against the cap of the bottle, so as to
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pierce it. At this point, the gas that exits from the bottle
14 floods the seat 11 and then gathers, by passing
through the pin 15, the duct 22, the cavity 18, the chan-
nels 34, 36 and the choke 37, in the compartment 2c of
the cylinder 2, causing the activation of the actuator 1,
with consequent opening of the leaf of the skylight and
exit of the hot gases and smoke.

[0027] Since the piercing of the plug is usually accom-
panied by complete emptying of the bottle 14, the actu-
ator 1 is reset by replacing the empty bottle with a full
bottle. For this purpose, and this is a substantial advan-
tage of the present invention, after disengaging the re-
tention ring 9, the lower cap 4 is removed so as to be
able to unscrew the depleted bottle and replace it with
a full one. The lower cap 4 can then be conveniently
repositioned within the cylinder 2 and blocked with the
aid of the retention ring 9.

[0028] Another prerogative of the described actuator
is the ability to check its efficiency from the connection
of the seat 11, through the one-way valve 44, to the ex-
ternal source of a compressed gas (air). The pressure
of said gas, once the seat 11 is connected to the external
source, has no effect on the piercing element, since the
connection provided by the pin 15 and by the duct 22
between the seats 11, 12 allows to balance the pres-
sures that exist in said seats. Accordingly, the gas, after
gathering in the seat 11, can enter the channel 34 and
from there, through the channel 36, the compartment
2c, so as to activate the actuator 1, checking its func-
tionality while leaving the bottle intact.

[0029] Asitis evident, the described actuator perfect-
ly achieves the intended aim and object. In particular, it
is noted that the bottle and the piercing control and ac-
tuation devices are incorporated in a single block that is
associated with the cylinder 2 without having to resort
to specific supports of the framework of the skylight and
therefore with a considerable constructive simplifica-
tion.

[0030] In the practical embodiment of the invention,
the constructive details may be replaced with other fully
equivalent ones without thereby abandoning the protec-
tive scope formulated in the appended claims.

[0031] The disclosures in lItalian Patent Application
No. BO2004A000254 from which this application claims
priority are incorporated herein by reference.

[0032] Where technical features mentioned in any
claim are followed by reference signs, those reference
signs have been included for the sole purpose of in-
creasing the intelligibility of the claims and accordingly
such reference signs do not have any limiting effect on
the interpretation of each element identified by way of
example by such reference signs.

Claims

1. An actuator comprising a fluid-actuated jack, which
can be activated by a gas contained under pressure
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inside a bottle (14); a percussion-type piercing ele-
ment (15), which can move between a passive po-
sition for closing said bottle and an active position
for piercing said bottle (14) in order to activate said
jack; a mechanical flow control device, which com-
prises a sensor (32) for detecting hot gases and
smoke and a flow control element (27) that is con-
trolled by said sensor and is functionally associated
with said piercing element (15) so as to allow the
movement of said piercing element from said pas-
sive position to said active position when said sen-
sor detects the presence of said hot gases and
smoke; characterized in that said jack comprises
a cylinder (2) that is closed by a lower cap (4) that
has a connecting element for supporting said bottle
(14) inside said cylinder (2), and seats (31, 23, 12)
for accommodating said sensor (32), said flow con-
trol element (27) and said piercing element (15).

The actuator according to claim 1, characterized
in that said lower cap (4) is crossed axially by a hole
that forms two separate seats (10, 11), which are
mutually connected by an intermediate seat (12), a
first one (10) of said seats being open toward the
inside of said cylinder and being threaded in order
to receive, by screw coupling, the threaded neck
(13) of a bottle (14) that contains a pressurized gas
(for example CO,), its mouth being closed by a plug
that is suitable to be pierced by a pin (15) that is
actuated by a flow control device (26-32) that acts
mechanically, said bottle (14) being accommodated
in a compartment (2c) provided in said cylinder (2),
a second one (11) of said seats being threaded and
closed by a sort of bush (17) that has a cavity (18)
in which a pre-compressed spring (19) is arranged,
said spring resting, with one end, against the bottom
of said cavity and with its other end against the frus-
tum-shaped head (20) of a shank (21) that lies in-
side said cylindrical spring (19), said head (20) be-
ing guided in said intermediate seat (12) and a
piercing pin (15) being fixed axially therein, so that
it is directed toward the mouth of the bottle.

The actuator according to claim 2, characterized
in that said intermediate seat (12) is connected to
a hole (23) that extends radially from it and is con-
nected to a cylindrical chamber (24) that is coaxial
thereto, said hole (23) having a diameter that is
smaller than the diameter of said chamber (24), so
as to form a shoulder (25) for a piston (26) that can
slide within said chamber, said hole (23) accommo-
dating a ball (27), which, when the said piston (26)
rests on said shoulder (25), protrudes into said in-
termediate seat (12) so as to engage said head (20)
and prevent said pin (15) from being propelled
against the mouth of the bottle (14) due to the action
of said spring (19).



7 EP 1 589 231 A2

The actuator according to claim 3, characterized
in that said piston (26) is provided with a stem (28),
which is guided so that it can slide within a bush
(29) that is screwed into a threaded portion of said
chamber (24) and is provided with a head (30) that %
lies outside the lower cap (4), a cavity (31) being
formed inside said head (30), a sensor being posi-
tioned therein and being constituted by a bulb (32),
which is suitable to break when a certain tempera-
ture is exceeded, said cavity (31) being provided 170
with an opening (33) for inspecting said bulb (32),
said bulb being suitable to retain said piston (26) in
the position in which said ball (27) protrudes into
said intermediate seat (12) and prevents the sliding
of said head (20). 15

The actuator according to one of claims 2-4, char-
acterized in that a channel (36) branches out from

the region of the second seat (11) that is contiguous

to said intermediate seat (12) and is connected on 20
one side to the compartment (2c) of the cylinder (2)

that accommodates the bottle (14) and on the other
side to said second seat (11), which accommodates
said spring (19), a nozzle (27) being arranged in the
outlet of said channel (36) in said compartment (2c) 25
of the cylinder (2) and forming a gauged choke (38)

for controlling the outflow of the gas from said bottle

(14) once said bottle has been pierced.

The actuator according to one of claims 2-5, char- 30
acterized in that said second seat (11) is preset for

the screw coupling of a connector for connection to

a compressed air source, which is provided with a
one-way valve (43, 44) that is suitable to allow the
introduction of compressed air only in the direction 35
of said second seat (11).

The actuator according to claim 6, characterized
in that a threaded seat (39) is formed radially in said
lower cap (4) and is preset for the screw coupling 40
of a connector for connection to a compressed air
source and is connected by a hole (40) that has a
polygonal cross-section to said second seat (11), a
nipple (41) being screwed into said threaded seat
(39) and being crossed by an axial hole (42) thatis 45
preset to retain against a shoulder of said threaded
seat (39) a ring (43) made of rubber or the like that
surrounds an opening that is controlled by a ball
(44) that constitutes the flow control element of a
one-way valve that is suitable to allow the com- 50
pressed air to flow only toward said second seat

(11).

The actuator according to one of claims 2-6, char-
acterized in that said piercing pin (15) is tubular 55
and is connected to said compressed air source by

a channel (22) that is guided through said shank
(21).
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