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(54) IN-LINE HELICOCENTRIFUGAL FAN

(57) The invention relates to an in-line helicocentrif-
ugal fan, comprising a central body with a cylindrical cas-
ing (2) inside which the corresponding electric motor (3)
with an impeller (5) and a diffuser (6) and nozzles referred

to as cones (11) is installed, where the two cones (11)
are arranged inside the cylindrical casing (2), forming a
removable subassembly (1) together with the cylindrical
casing (2) and the elements mounted inside the latter.
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Description

Technical field

[0001] The present invention relates to the field of ven-
tilation with air driving means arranged in a support struc-
ture, with a view to being inserted in a ventilation pipe
with a circular cross-section, proposing a helicocentrifu-
gal fan that provides a low noise level and can be easily
disassembled for maintenance or replacement.

State of the art

[0002] In-line helicocentrifugal fans, which form an as-
sembly unit that can be inserted into ventilation pipes
with a circular cross-section, are widely known today.
[0003] The state of the art involves the embodiment of
these fans by means of a central body that is made up
of a cylindrical casing, wherein the corresponding drive
motor and a rotating propeller in contact with the air that
takes the form of an impeller with blades are housed.
Also known is the existence, inside the cylindrical casing
made in a tubular sheath of the motor body and fixed to
said tubular sheath, of a series of fixed blades called
guides that guide the air to increase the pressure and
performance of the apparatus. The existence of respec-
tive nozzles usually identified as cones, due to the frus-
toconical configuration thereof, is also known, these
cones being arranged in such a way that one is located
at the inlet located on the suction side and the other, at
an outlet, is located on the discharge side, at one and
the other end of the central cylindrical body.
[0004] It is also known that these cones are identical
and therefore the central body is reversible. Moreover,
the fact that the central cylindrical body can be disas-
sembled to be removed from the housing thereof without
having to touch the ducts is also part of the state of the art.
[0005] Likewise, the state of the art involves the ar-
rangement of rubber gaskets in the inlet and outlet cones
to improve sealing by preventing air leaks.
[0006] Among the embodiments of this type of appa-
ratus known to date, there is a design where on the suc-
tion side a cone is arranged inside the cylindrical casing
that houses the motor and covers the impeller of the fan,
while on the discharge side the cone is arranged outside
the cylindrical casing that houses the motor, being inte-
grated in the portion of the fan through which it joins the
corresponding ventilation pipe. In this way, when the cy-
lindrical casing is removed with the motor, one of the
cones is removed together with the cylindrical casing
while the other remains joined to the rest of the fixed
structure of the apparatus to which the ends of the cor-
responding pipe in which the fan is mounted are coupled.
In other words, only the cone on the suction side would
be part of the removable subassembly.
[0007] With this solution, by removing only one of the
cones with the cylindrical casing of the central body that
includes the motor and the impeller, the other cone re-

mains fixed with the coupling to the ventilation pipe.
Therefore, the maintenance or replacement of the fixed
cone is considerably complicated, making it difficult to
maintain in places with limited space. Moreover, since
the cones do not achieve mutual symmetry, the air flow
cannot be reversed by simply removing and rotating the
removable subassembly; instead, it would be necessary
to disassemble the couplings of the ventilation tubes.
[0008] Another alternative embodiment is also known
according to which both cones are not inside the cylin-
drical casing of the central body, although in this case
the cones do form part of the removable subassembly.
[0009] In this case, during maintenance or replace-
ment operations, the cones are removed together with
the cylindrical casing that surrounds the motor, thus fa-
cilitating maintenance or replacement of the cones.
[0010] That being said, these cones are joined to the
cylindrical casing on the outside. In this way, the main-
tenance of the internal components of the casing is more
complicated. Moreover, the dimensions of the assembly
increase. Thus, this type of solution is not feasible in plac-
es where space is limited.
[0011] In view of the described disadvantages of the
currently existing solutions, a solution is needed that al-
lows for a more compact installation, while at the same
time facilitating the maintenance and/or repair of the com-
ponents of the fan. These objectives are fulfilled by the
object of the present invention, which also provides an
embodiment that allows for quieter operation and greater
protection of the most sensitive parts or elements, as will
be seen later.

Object of the invention

[0012] In order to fulfil this objective and solve the tech-
nical problems discussed so far, in addition to providing
additional advantages that can be derived later, the
present invention proposes an embodiment of the fan
according to which cones are inside the cylindrical casing
of the central body that surrounds the motor, being lo-
cated inside said cylindrical casing, and they also form
part of a removable subassembly. In this way, this re-
movable subassembly is formed by the cylindrical casing
and the two cones, in addition to the rest of the compo-
nents of the central body such as an electric motor, an
impeller and a diffuser.
[0013] With this configuration, maintenance tasks are
facilitated, since it is not necessary to loosen the joint
couplings joining the ventilation tubes of the installation.
It is only necessary to remove the removable subassem-
bly that houses practically all the components therein that
may require maintenance or replacement.
[0014] In fact, with this solution, fan maintenance or
replacement operations are simplified since the remov-
able subassembly incorporates practically all the parts
and elements that are able to be repaired and/or re-
placed.
[0015] An additional advantage derived from the cones
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being tightly housed inside the removable cylindrical cas-
ing is that the dimensions of the helicocentrifugal fan are
smaller for quiet fans. In fans of this type, as in the present
invention, a silent block is included for the motor and a
diffuser is included to reduce the noise generated. How-
ever, in existing solutions of this type, they are removed
together with the removable cylindrical body, but remain
outside the same, increasing the longitudinal dimensions
of the fan assembly.
[0016] Moreover, this double condition of incorporating
the cones inside the cylindrical casing of the central body
and the fact that they form part of the removable sub-
assembly is achieved by maintaining the concept that
the two cones are identical to each other and that the
helicocentrifugal fan provides a condition of symmetry.
In this way, the central body of the fan formed by the
removable subassembly is reversible and can be assem-
bled on the corresponding support and anchor stand both
in one direction and in the other.
[0017] With this arrangement in which the cones form
part of the removable subassembly, the maintenance of
cones which can accumulate dirt or have a crack that
causes the fan to malfunction is facilitated, avoiding the
complete replacement of the coupling to the ventilation
tubes.
[0018] Moreover, since the cones are located inside
the cylindrical casing of the central body, they protect the
internal components of the fan and a quieter operation
is achieved.
[0019] According to another feature of the invention,
the cones comprise peripheral annular ribs that form an
ideal cylinder with an outer diameter corresponding to
the inner diameter of the removable cylindrical casing.
Therefore, they fit correctly in the removable cylindrical
casing to reduce noise and ensure greater internal tight-
ness. Moreover, said cones comprise an over-injected
gasket at the outer end thereof, which further ensures
internal sealing at the joint thereof with the couplings of
the support, the over-injected gasket and the body of
each cone forming a single piece.
[0020] Optionally, the removable cylindrical casing
comprises therein a tubular sheath surrounding the elec-
tric motor, said tubular sheath comprising fixed blades
on the outer surface thereof oriented in the opposite di-
rection to the impeller and separated from said impeller,
the function of which is to act as guides.
[0021] This configuration, along with the diffuser that
surrounds the electric motor, helps make the fan assem-
bly quieter.
[0022] In particular, it is provided that the joint cou-
plings with the ventilation tubes comprise a sealing gas-
ket on the outer cylindrical surface thereof. This sealing
gasket that surrounds the coupling helps to achieve an
external tightness when the tube is installed on it.
[0023] Therefore, a tubular fan assembly with great in-
ternal and external tightness is achieved and, due to the
embodiment thereof, it significantly simplifies mainte-
nance and replacement tasks, maintaining an identical

embodiment of both cones and the reversibility of the
central body and, moreover, all this is achieved with an
embodiment that reduces the noise generated by the fan
in the operating phase thereof.
[0024] Finally, it is provided that the electric motor has
coupled thereto a silent block comprised inside the tubu-
lar sheath of the cylindrical casing and attached to the
diffuser. Therefore, noise is reduced, providing a com-
pact and sealed block that results in a silent and versatile
helicocentrifugal fan.

Description of the figures

[0025]

Figure 1 shows a diagram of one of the already
known embodiment solutions of helicocentrifugal
fans, according to which the cone (11) located at the
air inlet is arranged inside the cylindrical casing (2)
of the central body of the fan while the other cone
(11) remains outside the cylindrical casing (2). In that
way, when the cylindrical casing (2) is removed with
the motor, the cone (11) located at the air outlet re-
mains joined to the rest of the fixed structure of the
apparatus to which the end of the corresponding pipe
in which the fan is mounted is coupled. The remov-
able cylindrical casing (2) is shown with dashed lines
and the cones (11) are shown with thick lines, one
of them being fixed to the coupling (10).
Figure 2 shows a diagram of another already known
embodiment according to which the cones (11) are
not inside the cylindrical casing (2) of the central body
of the fan, although in this case the cones (11) do
form part of the removable subassembly. The cylin-
drical casing (2), which is removable together with
the cones (11) represented with thick lines and which
remain fixed to the cylindrical casing (2) on the out-
side, is shown with dashed lines.
Figure 3 shows a diagram of the solution object of
the present invention. The removable subassembly
(1) being represented with dashed lines, and the
cones (11) comprised therein being represented with
thick lines.
Figure 4 is a schematic exploded perspective view
of a helicocentrifugal fan assembly object of the in-
vention.
Figure 5 is a schematic perspective view of the
mounted helicocentrifugal fan assembly and with
open flanges (8) prior to being fixed.
Figure 6 is a schematic perspective view of the ex-
tractable subassembly (1) of the helicocentrifugal
fan once it has been removed from the support struc-
ture thereof.
Figure 7 corresponds to a view of the longitudinal
section of the helicocentrifugal fan assembly.
Figure 8 shows a schematic view of a sectional detail
of the joint between the helicocentrifugal fan assem-
bly and the support (9).
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Detailed description of the invention

[0026] The present invention relates to a helicocentrif-
ugal fan assembly of those installed in ventilation tubes
that comprises a central body formed by a cylindrical cas-
ing (2) that in the example shown in the embodiment
includes therein an electric motor (3) with a silent block
(4); an impeller (5) with the blades thereof facing out-
wards; a diffuser (6) that surrounds the electric motor (3);
and a support (9) for assembling and supporting the heli-
cocentrifugal fan assembly (1). This support (9), as is
already known in fans of this type, is made up of two
equal pieces arranged opposite to each other, each one
defining a stand (7) that allows the apparatus to be in-
stalled both vertically and horizontally and joint couplings
(10) joining the ventilation tubes not shown. The joint
between the cylindrical casing (2) and the couplings (10)
is made through flanges (8), articulated at one end.
[0027] Helicocentrifugal fans of this type incorporate
two nozzles with a frustoconical configuration called
cones and identified with the numerical reference (11).
These two cones (11) are usually identical to each other
and are arranged symmetrically with respect to the cy-
lindrical casing (2), one at the inlet that surrounds the
impeller (5) in its entirety and the other at the outlet, sur-
rounding the diffuser (6). The aim of these cones (11) is
to reduce the cross-section of the cylindrical casing (2)
for the joining thereof with the ventilation tubes, through
the corresponding couplings (10).
[0028] According to an embodiment already com-
prised in the state of the art and schematically represent-
ed in Figure 1, the cone (11) located at the air inlet is
arranged inside the cylindrical casing (2) of the central
body of the fan, while the other cone (11) is outside the
cylindrical casing (2). In that way, when the cylindrical
casing (2) is removed with the motor, the cone (11) lo-
cated at the air outlet remains joined to the rest of the
fixed structure of the apparatus to which the end of the
corresponding pipe in which the fan is mounted is cou-
pled.
[0029] Another embodiment of fans of this type is also
known, schematically represented in Figure 2, according
to which the cones (11) are not inside the cylindrical cas-
ing (2) of the central body of the fan, although in this case
the cones (11) do form part of the removable subassem-
bly.
[0030] Figure 3 schematically shows the main object
of this invention and it involves determining the central
body of the fan by means of the cylindrical casing (2),
but with the feature that the cones (11) are inside the
cylindrical casing (2), being located inside this cylindrical
casing (2), forming part of a removable subassembly (1)
according to Figure 6. In this way, this removable sub-
assembly (1) is formed by the cylindrical casing (2), the
motor (3) and the two cones (11), as well as, logically,
the rest of the elements inherent to this central body,
such as the impeller (5), the silent block of the motor and
the diffuser (6).

[0031] With this configuration, maintenance tasks are
facilitated, since it is not necessary to loosen the joint
couplings (10) joining the ventilation tubes of the instal-
lation. It is only necessary to remove the removable su-
bassembly (1) that houses practically all the components
therein that may require maintenance or replacement.
[0032] In fact, with this solution, fan maintenance or
replacement operations are simplified since the remov-
able subassembly (1) incorporates practically all the
parts and elements that are able to be repaired and/or
replaced.
[0033] An additional advantage derived from the cones
(11) being tightly housed inside the cylindrical casing (2)
is that the dimensions of the fan assembly are smaller.
Unlike other solutions in which the cones (11) are re-
moved together with the cylindrical casing (2), but remain
outside the same, as is the case with the embodiment
shown in Figure 2.
[0034] Moreover, this double condition of incorporating
the cones (11) inside the cylindrical casing (2) of the cen-
tral body and the fact that they form part of the removable
subassembly (1) is achieved by maintaining the concept
that the two cones (11) are identical to each other and
that the helicocentrifugal fan provides a condition of sym-
metry. In this way, the central body of the fan is reversible
and can be assembled on the corresponding support and
anchor stand (9) both in one direction and in the other,
unlike solutions like the one represented in Figure 1.
[0035] Figure 4 shows how the cones (11) are sym-
metrical and separate from the cylindrical casing (2) and
that there are peripheral annular ribs (12) on the same
which form an ideal cylinder with an outer diameter cor-
responding to the inner diameter of the cylindrical casing
(2), so that a greater fit is achieved between the outside
of the cones (11) and the inside of the cylindrical casing
(2), contributing to the tightness between both in that area
and reducing the noise level. According to a practical
embodiment variant, it is envisaged that some or all of
these peripheral annular ribs (12) may have an over-in-
jected gasket (13) made of flexible synthetic material that
allows obtaining a tight fit between the outside of the
cones (11) and the inside of the cylindrical casing (12).
[0036] To assemble the fan, it will first be necessary
to install the support stand (9) by coupling the ventilation
tubes to the same through the couplings (10). To ensure
external tightness with the helicocentrifugal fan, there is
a sealing gasket (17) in each coupling (10), as can be
seen in Figure 7.
[0037] Next, the joint is ensured with the articulated
flanges (8). As can be seen in Figure 5, each flange (8)
has at the articulation end thereof a formation in the
shape of a small transverse pin (8.1) formed by the flange
(8) itself. This pin (8.1) has respective stop widenings at
the ends thereof. This pin is housed, by means of elastic
clipping, inside a reciprocal support (9.1) configured on
the supporting stand (9), which allows the flanges (8) to
rotate.
[0038] Each flange (8), at the end thereof opposite to
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the articulation end, determines a protruding tab (8.3)
intended to be inserted into a housing that defines each
support (9.1). This insertion is carried out on the side of
the stand (9) opposite that of the articulation of the flange
(8). On each tab (8.3) there is a tongue (8.2) that clips
elastically inside the respective housing of the support
(9.1), which allows the flanges (8) to be pre-fixed. Defin-
itive fixing is established by means of screwing via a
screw that is assembled on a formation (8.4) of the flange
(8) itself, as can be seen in Figure 5. This screw, not
shown, incorporates a washer made of elastic material
to prevent it from inadvertently coming out of the housing
thereof in the formation (8.4); in a solution like that of the
screw of a junction box (16) coupled in the cylindrical
casing (2).
[0039] Once the support (9) is fixed, the removable su-
bassembly (1) is assembled with all its components such
as the cylindrical casing (2), the motor (3) with the silent
block (4) and the impeller (5) and the diffuser (6) located
at the outlet.
[0040] To contribute to the efficiency and reduction of
the noise level, the cylindrical casing (2) comprises there-
in a tubular sheath (14) that surrounds the motor (3) and
has fixed blades (15) on the outer surface thereof. Said
fixed blades (15) have an elongated configuration, the
longitudinal dimension thereof being slightly smaller than
the length of the tubular sheath (14) and separated a
small distance from the impeller (5), and they fulfil a func-
tion of guiding the air flow. Thus, in conjunction with the
diffuser (6), the air is guided to increase the pressure and
performance of the apparatus with a low noise level.
[0041] Once the removable subassembly (1) is assem-
bled, the corresponding electrical connection is made
through the junction box (16) that rotates 360° to allow
the corresponding wiring to exit in the most convenient
direction. This junction box (16) has a low profile and is
fixed by a single screw, provided with a washer made of
elastic material that prevents the screw from inadvertent-
ly coming out, which means that it cannot be lost.
[0042] The complete assembly would be assembled
as shown in the cross-section of Figure 7. This figure
shows the cones (11) housed inside the cylindrical casing
(2), and the symmetry thereof which allows for the re-
versibility of the fan.
[0043] At this time, the helicocentrifugal fan assembly
is assembled, resulting in a more compact assembly that
can be installed in installations where the available space
is minimal. And ensuring a fan with a low noise level
thanks to the different components inside the removable
subassembly (1) that reduce noise, such as the silent
block (4) coupled to the electric motor (3), the diffuser
(6), and the fixed blades (15), all surrounded by the cones
(11) and ensuring the sealing thereof by the over-injected
gasket (13). This thereby minimises the noise generated
without losing efficiency.
[0044] Finally, as shown in the detail of Figure 8, to
ensure internal sealing and avoid noise produced in the
joint of the removable subassembly (1) with the fixed

structure of the fan, each cone (11) has at the outer end
thereof an over-injected gasket (13) made of synthetic
material of a certain flexibility that remains supported
against a turned tab (10.1) existing in the entire contour
of the rear mouth of each coupling (10). Thus, closing
the flanges (8) ensures the internal tightness of the re-
movable subassembly (1) and noise is avoided, resulting
in a more compact fan with a low noise level.
[0045] The fact that the gasket (13) is determined in
an over-injected material on each cone (11) means that
said gasket (13) and the cone (11) are a single piece,
which facilitates the handling and assembly thereof.
[0046] If subsequently, it is necessary to act on the
internal components for maintenance or it is necessary
to reverse the direction of action of the fan, the swivelling
flanges (8) are simply opened to remove the removable
subassembly (1) shown in Figure 6. Once this removable
subassembly (1) is removed, the cones (11) can be dis-
assembled and the corresponding maintenance and/or
repair tasks can be carried out.

Claims

1. An in-line helicocentrifugal fan, comprising a central
body with a cylindrical casing (2) inside which the
corresponding electric motor (3) with an impeller (5)
and a diffuser (6) and nozzles referred to as cones
(11) is installed, characterised in that the two cones
(11) are arranged inside the cylindrical casing (2),
forming a removable subassembly (1) together with
the cylindrical casing (2) and the elements mounted
inside the latter.

2. The in-line helicocentrifugal fan according to claim
1, wherein each cone (11) comprises, at the end
thereof with a smaller diameter facing outwards, a
single-piece over-injected gasket (13) with the gen-
eral body of the cone (11), this over-injected gasket
(13) being arranged between the cone (11) and a
corresponding coupling (10) of the fan with the ven-
tilation tubes.

3. The in-line helicocentrifugal fan according to claims
1 and 2, wherein the cones (11) comprise peripheral
annular ribs (12) that form an ideal cylinder with an
outer diameter corresponding to the inner diameter
of the cylindrical casing (2).

4. The in-line helicocentrifugal fan according to any one
of claims 1 to 3, wherein the cylindrical casing (2)
incorporates therein a tubular sheath (14) surround-
ing the electric motor (3), said tubular sheath com-
prising fixed blades (15) on the outer surface thereof
oriented in the opposite direction to the impeller (5)
and separated from said impeller (5), acting as
guides.
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5. The in-line helicocentrifugal fan according to any one
of claims 1 to 4, wherein the couplings (10) comprise
a sealing gasket (17) on the outer cylindrical surface
thereof.

6. The in-line helicocentrifugal fan according to any one
of claims 1 to 5, wherein the electric motor (3) has
coupled thereto a silent block (4) comprised inside
the tubular sheath (14) of the cylindrical casing (2)
and attached to the diffuser (6).
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