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AIR DIFFUSER WHICH CAN BE AUTOMATICALLY ORIENTED ACCORDING TO THE

TEMPERATURE OF THE DISCHARGE AIR, WITH LIMITATION OF TRAVEL

(57)  Theinvention relates to an automatically orient-
able air diffuser according to the discharge temperature,
such that a blast of hot air is directed towards lower po-
sitions of the enclosure to be conditioned and a blast of
cold air is directed towards upper positions of said en-
closure, as a result of the pivoting with respect to a trans-
verse horizontal axis of an inner body (2) or diffuser noz-
zle pushed by alever pushed by a heat-expandable body.
The outer casing (1) includes a pivoting movement-lim-

iting element in the form of an angle bracket, one of the
branches of which forms a stop element (10) for the piv-
oting inner body (2), whereas the heat-expandable ele-
ment is assembled in a unit pushed by a spring (17) and
can move backwards against the action of said spring
(17) when it continues to push against the pivoting inner
body (2) after the latter has reached the end of its travel.
The assembly includes marks (14) which allow adjusting
the pivoting amplitude.
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Description

Obiject of the Invention

[0001] The present invention relates to an automati-
cally orientable air diffuser according to the temperature
of the discharge air, with limitation of travel, which pro-
vides essential features of novelty and considerable ad-
vantages with respect to the means known and used for
similar purposes in the current state of the art.

[0002] More particularly, the invention proposes the
development of an air diffuser, particularly a diffuser of
the type of those which are used embedded mainly in
walls of enclosures to be conditioned, the automatic ori-
entation capacity of which, according to the temperature
of the discharge air, allows directing the discharge air
with variable inclination angles dependent on said tem-
perature, the design features of which confer operational
and functional capacities which are substantially im-
proved and increased with respect to the diffusers of the
current art, upon allowing an adjustment, at will, of the
pivoting travel of the inner body in charge of such direct-
ing, together with a capacity to absorb the stresses and
strains which the members performing the push on said
pivoting inner body are subjected to, which allows assur-
ing a more precise operation and a more prolonged op-
erational life than in conventional devices.

[0003] The field of application of the invention is obvi-
ously comprised in the industrial sector dedicated to the
manufacture and installation of air conditioning appara-
tuses and devices.

Background and Summary of the Invention

[0004] It is known by all that it is necessary to adapt
the closes spaces through which people move for the
maintenance of a suitable temperature both in hot sea-
sons and in cold seasons. In this sense, air conditioning
installations provide very suitable solutions for the differ-
ent spaces since they allow supplying cold or hot air, as
appropriate.

[0005] When spaces of considerably dimensions are
to be conditioned, it is necessary to use a larger number
of diffusers to emit the air at the desired temperature
towards the space of the enclosure which is to be con-
ditioned. Several types of diffusers are currently known,
from which some types are prepared for their installation
in the wall in multiple positions for the purpose of suitably
cover the mentioned space which is to be conditioned,
whereas other types are prepared for their installation in
the wall, likewise in multiple positions along the walls
surrounding the considered space.

[0006] In any of the cases, an objective to be fulfilled
is providing apparatuses which allow optimally condition-
ing the space in the best conditions and in the shortest
possible time. To that end, it is necessary for the air pro-
jected through the diffusers to be emitted to the space
with the suitable direction, so that the space is swept
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more efficiently and the conditioning conditions can be
reached as expected.

[0007] As it is known, the fact that cold air is heavier
than hot air is a physical characteristic. Taking this cir-
cumstance into account, the position towards which a
blast of cold air is directed must necessarily be different
from the position towards which a blast of hot air is di-
rected, such that approximately equivalent results are
obtained. Thus, cold air must be projected towards an
upper position, such that as a result of its greater weight,
it falls downwards, displacing hot air towards higher po-
sitions and causing a heat exchange by convection which
allows gradually reducing the temperature of the space
which is to be conditioned. On the contrary, when hot air
is to be introduced in said space, it is necessary for the
blast to be directed towards lower positions, such that
the upward movement derived from its lower weight pro-
vides the displacement of the colder air towards the lower
part and the heat exchange allowing a rise of the ambient
temperature of such space occurs simultaneously.
[0008] In known diffusers existing in the state of the
art, it is usual for the air discharge nozzle to be oriented
manually, through any type of threaded stud acting on
pushing rods which change the orientation for directing
air according to whether it is hot or cold, which is difficult
and needs a large amount of time, especially in the case
of spaces of considerable dimensions in which there is
a large number of such diffusers. The position changing
operation must necessarily be modified at least twice a
year, coinciding with the coldest season and the hottest
season, which doubles the inconvenient situations. All
this, together with the additional drawback of the fact that
operations of this type can also give rise to lacks of pre-
cision and incorrect positioning, prevents the efficiency
of the installation from being suitable.

[0009] Inother cases, the diffusers include motor-driv-
en position changing mechanisms, for which it is neces-
sary for them to incorporate driving elements of the type
of an electrically operated motor, together with transmis-
sion mechanisms for communicating the movement to
the air passage nozzle, electric power cables, ..., etc. All
this makes the installation be complex and expensive,
and furthermore make it need frequent maintenance op-
erations.

[0010] A solution to the aforementioned problems in
relation to currently existing air conditioning installations
is known in the state of the art and consists of an em-
bodiment of a diffuser which allows a self-adaptation in
terms of directing the blast of air, dependent on the tem-
perature of said blast of air passing through the diffuser
towards the space of the environment which is to be con-
ditioned. This solution has been proposed by the same
proprietor of the present application by means of the in-
vention contained in document U-200601710, whereby
an air diffuser is provided which is automatically oriented
according to the temperature reached by the discharge
air, such that the blast of cold air can be directed towards
the highest areas of the environment, and the blast of
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hot air can be directed towards the lowest positions. To
that end, the diffuser has an inner body which can pivot
with respect to a central horizontal axis, which in the rest
position is always directed towards the highest position
due to the action of a spring driving it in that pivoting
direction (cold air discharge position), whereas when the
temperature of the air passing through said body gradu-
allyrises, the longitudinal extension of a heat-expandable
element occurs, which element is supported against a
lever which it pushes when it expands, and through which
the pivoting of the orientable inner body of the diffuser
occurs with the consequent change of the direction of
the discharge blast.

[0011] Evidently, a solution such as the one proposed
by the mentioned document is not only a simple and cost-
effective embodiment, but also a highly effective way to
solve the needs of the state of the art in terms of orien-
tation of the diffuser, automatically and therefore without
needing intervention from the outside. Although the so-
lution proposed by the mentioned prior art document al-
lowed favorably solving the needs inherent to diffusers
of this type, it has been observed nevertheless that in
certain situations stresses are generated which are de-
rived from the push exerted by the heat-expandable el-
ement when the pivoting orientation member has
reached the end of the travel, which in certain cases can
even cause the breakage of said element. In order to
solve this solution which can possibly occur in practice
and to prevent breakages of elements which may cause
a malfunction of the assembly of the diffuser, investiga-
tions have been conducted which have led to the im-
provement of the diffuser described in said document by
means of providing the additional operational capacities
which are advantageously complemented with those of
the initial embodiment.

[0012] In this sense, according to the present inven-
tion, the embodiment which is proposed consists of an
air conditioning diffuser, which can automatically orient
the discharge blast according to the temperature of the
latter, formed by an outer casing and by an inner body
attached to the outer casing by means of facing pivoting
side anchors according to a horizontal pivoting axis, in
which the rest position of said inner body corresponds to
an upward orientation as a result of the action of a first
retraction spring acting on an articulated lever in said
orientable inner body (cold air discharge position), and
inwhich the discharge air passes over a heat-expandable
element such that with the increase of the temperature
the expansion of said element is caused, whereby a lon-
gitudinal rod pushes said articulated lever in the opposite
direction to that of the retraction spring, causing the piv-
oting inner body to be oriented for an air discharge in a
downward direction. For the purpose of absorbing the
possible stresses and strains derived from the fact that
the temperature of the air causes the heat-expandable
element to continue pushing when the orientable inner
body has reached the end of its pivoting travel, it has
been provided that the mentioned heat-expandable ele-
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ment is assembled in a support such that it is maintained
in its operational position as a result of the action of a
second spring, such that when the pivoting body reaches
the end limit of its travel, the reaction caused on the push-
ing element causes this second spring to be compressed
and thus absorb the dimensional difference caused by
the excessive expansion of the heat-expandable ele-
ment. The unwanted breakage thereof is thus prevented
and a perfect operation of the assembly for a more pro-
longed operational life is assured.

[0013] Additionally, the invention has furthermore pro-
vided that, in this embodiment, the limit amplitude of the
pivoting angle of the inner body can also be adjusted.
For such purpose, the incorporation of a mechanical stop
means, secured to the casing at a pivoting point and
which can be fixed in the chosen position by means of a
screw or another element with equivalent features, has
been provided. The casing can include means for indi-
cating the chosen limit pivoting angle, associated with
the positioning of said stop, and of direct reading.
[0014] As will be understood, with an embodiment of
an air diffuser such as the one which has been described
in a summarized manner above, the operational features
thereof are considerably improved, breakages or defects
which can cause its malfunction are prevented, and with
all this much more reduced maintenance needs than in
the case of the diffusers currently known and used in the
state of the art are assured.

Brief Description of the Drawings

[0015] These and other features and advantages of
the invention will be more clearly shown from the follow-
ing detailed description of a preferred embodiment there-
of, given only by way of an illustrative example and with-
out any limiting character, taken together with the at-
tached drawings, in which:

Figure 1 shows a schematic side elevational view of
an air diffuser according to the invention, arranged
in the cold air discharge position;

Figure 2 shows a schematic side elevational view,
of the air diffuser of Figure 1, arranged in the hot air
discharge position;

Figure 3 shows a schematic rear elevational view of
the same air diffuser of the previous figures;

Figure 4 illustrates a schematic perspective explod-
ed view in relation to the different components as-
sociated with the heat-expandable element incorpo-
rated in the diffuser of the invention, and

Figure 5 illustrates a schematic perspective view of
a stop element of the type incorporated in the diffuser
of the invention.

Description of a Preferred Embodiment

[0016] As has been mentioned above, the detailed de-
scription of the preferred embodiment of the present in-
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vention will be carried out below with the aid of the at-
tached drawings, throughout which the same reference
numbers are used to designate identical or similar parts.
Thus, considering first Figure 1 of the drawings, it shows
an illustrative depiction of an air diffuser of the type de-
scribed in the prior art document mentioned above,
formed by an outer casing 1 prepared to be coupled in a
hole of the wall made for that purpose, and an inner body
2 located inside said casing 1 and with the possibility of
pivoting with respect to the latter to which it attached at
two diametrically opposite anchor points 3 determining
a horizontal pivoting axis. Arrow F precisely indicates the
rotation capacity of the inner body 2 with respect to the
outer casing 1. The diffuser includes an automatic actu-
ation unit, which will be described in greater detail in Fig-
ure 4, assembled in a support arm 4 integral with the
outer casing 1 and including a heat-expandable element
which, when it expands, frontally pushes on an articulat-
ed lever 5 acting on the mentioned inner body 2, forcing
it to change position.

[0017] According to the depiction of Figure 1, the inner
body 2 with its discharge mouth 2a (Figure 3) directed
upwards, i.e., in the cold air directing position, is ob-
served. This situation is maintained due to the fact that,
onone hand, the heat-expandable elementis contracted,
and therefore its front element 6 occupies the most re-
tracted position, and on the other hand, a spring 7 forces
the articulated lever 5 to occupy its most withdrawn po-
sition with respect to the outer casing 1 by means of piv-
oting in its attachment to an angle bracket element 8 in-
tegral in turn with the support arm 4. There is an adjust-
able stop 9 limiting, in any case, the backward movement
of the articulated lever 5, and thus the upward inclination
angle of the air discharge mouth 2a.

[0018] However, when the air passing through the dif-
fuser rises in temperature (i.e., hot air is supplied), the
heat-expandable element expands, forwardly pushing
with its front end 6 the articulated lever 5, and with the
movement thereof, forcing the inner body 2 to pivot and
direct the blast of air downwards, as shown in Figure 2.
[0019] In any case, as has been mentioned in the de-
scription above, this pivoting rotation movement of the
inner body 2 with respect to the outer casing 1 is limited
by a stop element 10 linked to the mentioned casing 1
with the possibility of variable positioning. To that end,
the stop element 10 has a slit opening 11, the link to the
casing being performed at a pivoting point 12 by means
of a rivet or the like, and being able to be fixed in the
chosen position with the aid of a screw 13 or the like. The
casing 1 canin turn include one or more marks 14, either
stamped in the wall itself of the casing or printed on a
sheet or another adhered element, which inform the user
or installer of the maximum degree of travel of the inner
body 2 with respect to said outer casing 1.

[0020] Returning to the depiction of Figure 2, it can be
seen that when the articulated lever 5 is pushed by the
heat-expandable element of the diffuser, this push is
transformed into a rotation movement of the inner body
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2 which has the stop element 10 as a limit. Indeed, upon
changing position from the one shown in Figure 1 to the
one shown in Figure 2, there comes a time when the rear
part of the inner body 2 collides against the stop element
10, this reaching the end of its travel. Evidently, depend-
ing on the position chosen for the stop element 10, the
amplitude of the angular travel of the inner body 2 is also
adjusted, allowing the diffuser to adapt with more preci-
sion and efficiency to the spatial and dimensional fea-
tures of the site in which it is installed. When the position
of the stop is reached and it is impossible for said inner
body 2 to continue rotating, it may occur that the temper-
ature of the air is sufficient to make the heat-expandable
element continue expanding. This reaction is compen-
sated according to the present invention due to the fact
that the heat-expandable element can move backwards
in its assembly position, against the action of a spring,
according to a portion 6a which is perfectly visible in the
mentioned Figure 2. The depiction of Figure 3 shows a
rear elevational view of the diffuser in which the different
components of the assembly in their respective positions
are shown.

[0021] With reference now to Figure 4 of the drawings,
it shows a schematic perspective exploded view of the
assembly associated with the heat-expandable element.
According to said depiction, this assembly is formed
based on a body which encloses an enclosure delimited
by a first element 8 configured in the form of an angle
bracket, prepared to be integral with the support arm 4
extended from the casing 1, provided with a hole 8a to
allow the passage of the portion 6a of the heat-expand-
able element, and a second element 15, configured in
the form of a C-shaped profile and provided with a hole
15a, arranged such that it faces the position of the hole
8a when the assembly is put together, and intended to
allow the passage of the front portion 6 of the heat-ex-
pandable element, through a bushing 16, with which the
push on the articulated lever 5 is exerted. The heat-ex-
pandable element has a perimetrically extended thick-
ened portion 6b, intended to provide a supportfor a spring
17 which is pressed on the portion 6a and which at the
opposite end is supported against a bushing 18 provided
with atubular portion sized for its coupling inside the men-
tioned hole 8a. This spring 17 is in charge of maintaining
the heat-expandable element in its most forward position
and itis furthermore in charge of absorbing the backward
movement of said element when it continues to expand
after the inner body 2 has reached the end of its pivoting
travel.

[0022] Finally, ifthe depiction of Figure 5 is considered,
a schematic perspective view of a stop element 10 of the
type incorporated by the embodiment of a diffuser pro-
posed by the invention can be observed. As can be seen,
the configuration chosen for this stop element 10 is in
the form of an angle bracket, which in one of the branches
includes the hole 12 made in a position close to the end
and intended for the passage of a pivoting fixing element,
and a slit opening 11 with an inclined positioning with
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respect to the longitudinal direction of this branch and
with sufficient amplitude to allow an adjustment between
pre-established limits. On the other hand, in relation to
the opposite branch of this stop element 10, it has an
integral extension in the form of a flap, identified with
reference number 10a, projected from the edge which
faces the pivoting inner body 2 of the diffuser, in which
there has been coupled an elastic element 19 against
which the mentioned pivoting inner body 2 is supported
when, in the position of Figure 2, it has reached the end
of its travel, damping and softening the effect of the con-
tact between both bodies.

[0023] Itis not considered necessary to further extend
the content of the present description for a person skilled
in the art to be able to understand its scope and the ad-
vantages derived therefrom, as well as for carrying out
the practical embodiment of its object.

[0024] Despite theforegoing, and since the description
made only corresponds to a preferred embodiment of the
invention, it will be understood that multiple, likewise pro-
tected variations of detail may be introduced within its
essence, which may affect features such as the shape,
the size, the manufacturing materials, or even the type
of heat-expandable elements which are incorporated in
the diffuser, without thus departing from the scope of the
invention which is only defined by the following claims.

Claims

1. Automatically orientable air diffuser according to the
temperature of the discharge air, with limitation of
travel, the diffuser being of the type of those which
are installed embedded in the wall of the enclosure
which is to be conditioned, the diffuser comprising:

an outer casing (1);

an inner body (2), assembled inside said casing
(1) with the possibility of pivoting with respect to
two pivoting anchor points (3) with the men-
tioned casing (1), located in diametrically oppo-
site positions defining a horizontal axis of rota-
tion;

an articulated lever (5), pivoting with respect to
its upper end in relation to a support integral with
the mentioned casing (1) through an arm (4),
and which at the opposite end is attached to the
mentioned inner body (2) to pivotably drive said
inner body (2) and cause the change of position
thereof;

a spring (7) acting directly on the articulated le-
ver (5), forcing it to move backwards to a limit
determined by an adjustable stop (9), thus taking
the mentioned inner body (2) towards the cold
air discharge position, and

a unit associated with a heat-expandable ele-
ment, located in the direction of passage of the
discharge air, which has a front portion (6) which
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can push on the mentioned articulated lever (5),
against the action of the spring (7), when the
temperature of the discharge air rises and said
heat-expandable element expands, to thus take
the inner body (2) to the hot air discharge posi-
tion,

which is characterized in that

the mentioned diffuser furthermore includes a
stop element (10), adopting the form of an angle
bracket profile, assembled in the mentioned
casing (1) by means of one of its branches with
the possibility of adjustable positioning, for
which purpose it includes a pivoting securing
hole (12) and a slit opening (11), formed with a
certaininclination with respect to the longitudinal
direction of the branch of the part, through which
there passes a screw (13) or the like for fixing
the stop element (10) in the chosen position,
whereas the other branch of the angle bracket
is projected behind the casing (1), and forms an
effective stop with respect to the pivoting travel
of the inner body (2) when it is pushed by the
expansion of the heat-expandable element
through the mentioned articulated lever (5),
and in that the mentioned heat-expandable el-
ement is configured such that it has a perimet-
rically thickened portion (6b) determining a front
portion (6) with which it performs the push on
the mentioned articulated lever (5) and a rear
portion (6a), carrying a spring (17) pressed ther-
eon and supported at the opposite end in a bush-
ing (18) configured such that it has a tubular por-
tion sized to be coupledinahole (8a) of a support
element (8), such that when the heat-expanda-
ble element continues to expand due to the ef-
fect of the temperature of the discharge air after
the inner body (2) has reached the end of its
travel, against the stop (10), said heat-expand-
able element can move backwards against the
action of the spring (17), absorbing with the ef-
fect of this additional expansion.

Diffuser according to claim 1, characterized in that
the stop element (10) has a flap (10a) in the edge
facing the inner body (2), provided with a supplement
(19) made of elastic material with which the contact
with said inner body (2) is softened and damped.

Diffuser according to claims 1 and 2, characterized
inthatitincludes marks (14) indicative of the position
selected for the adjustable positioning stop (10) and,
therefore, indicative of the amplitude of the angular
travel selected for the pivoting inner body (2).

Diffuser according to claim 3, characterized in that
the marks (14) can be stamped in the wall itself of
the casing (1) or printed on a sheet adhered to the
wall of the casing.
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