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Fan device 

Description 

The invention relates to a fan device according to the preamble of claim 1 and to 

a locking element according to the preamble of claim 13. 

Fan devices of the type addressed here are known in principle. They include a fan 

carrier and a fan which is held by the fan carrier. These types of fan devices are 

provided for fastening on a switching cabinet and serve for ventilating said 

switching cabinet. To this end, cold air is sucked in by means of the fan via a 

filter mat which is connected upstream of the fan and is pressed out again via an 

output filter mat which is connected higher up in the switching cabinet. The 

fastening of the known fan devices on the switching cabinet is effected, as a rule, 

in such a manner that the fan device is inserted into a suitable recess admitted 

into the wall of the switching cabinet. The locking between the fan device and 

the wall of the switching cabinet is effected, in this case, in such a manner that 

the fan device is pressed at a considerable pressure in the insertion direction into 

the recess until a latching element fastened on the fan device has passed the wall 

of the switching cabinet and latches behind said wall. Said solution is tainted with 

disadvantages insofar as the cabinet wall can become severely bent as a result of 

the pressure exerted whilst the fan device is being fastened, in particular when 

the cabinet wall is curved. This results in gaps between the wall of the switching 

cabinet and the fan device which have to be offset with a foamed-on seal. 

Consequently, it is the object of the present invention to create a fan device and 

a locking element which avoid the cabinet wall becoming deformed as a result of 

the fastening of the fan device. 
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A fan device with the features of claim 1 is proposed for achieving the above-

mentioned object. The fan device includes at least one locking element for 

fastening the fan device on a wall portion which comprises a front side and a rear 

side, in particular on a wall of a switching cabinet. The fan device is distinguished 

in that the fan device is realized for the purpose of being inserted in a pressure-

less manner into a front-side opening in the wall portion and that, in the inserted 

state, the locking element is displaceable in the direction of the rear side of the 

wall portion. To this end, the at least one locking element is preferably mounted 

so as to be movable on the fan device and is displaceable manually from a 

mounting position into a fixing position, in which it cooperates with the rear side 

of the wall portion, for fastening the fan device on the wall portion. 

An essential point of the invention is consequently that no considerable 

overpressure has to be exerted onto the fan device during fastening in order to 

latch the fan device with the wall of the switching cabinet. Quite the opposite, 

the present invention enables the fan device to be positioned in an opening of 

the wall portion without any resistance. The fan device, therefore, is certainly 

also inserted into a corresponding recess in the wall, the insertion, however, is 

advantageously effected without pressure. The fixing of the fan device is effected 

as a result of pressure being exerted at points onto the rear side of the wall 

portion as a result of the manual actuation of the locking element, which is 

mounted, preferably movably, on the fan device for this purpose. Corresponding 

fixing, in particular locking or latching the fan device on the wall portion, can be 

effected, for example, on account of a rotating or pulling movement. As a result 

of said movement, the locking element is pressed or pulled from behind, i.e. from 

the interior of the switching cabinet onto the rear-side wall of the switching 

cabinet. A targeted connection at points between the fan device and a wall of the 

switching cabinet is produced in this manner without there being the risk of the 

wall of the switching cabinet bending on account of pressure being exerted whilst 

the fan device is inserted into the opening in the wall portion. 

Particularly preferred is a fan device where the locking element engages behind 

the wall portion at least in the fixing position. In the case of this type of 

embodiment of the invention, over and above this, the locking element, in the 
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mounting position, can allow the insertion of the fan device into a corresponding 

opening in a wall portion, whilst locking, i.e. a fixed connection between the fan 

device and the wall portion, is not effected until displacement into the fixing 

position. The pressure exerted onto the wall portion is consequently reduced at 

points onto the regions of the locking elements, the pressure, however, not being 

exerted from the front, but from the rear, i.e. from the interior of the switching 

cabinet onto the wall portion. The wall portion deforming is avoided as a result. 

It is preferably provided that the at least one locking element reaches through a 

housing of the fan device and is displaceable relative thereto. The locking 

element is able to be displaced simply from a mounting position into a fixing 

position in this way. A locking element is preferably arranged in each case in an 

inner edge region of the fan device and in particular in at least two corner 

regions of a fan carrier. It can also be provided that a locking element is 

arranged in each case in each of the four corner regions of the fan carrier. As an 

alternative to this, a locking element can also be arranged in a side region of a 

fan carrier, i.e. in a region therefore between two corner regions. 

The locking element is preferably realized such that it is steplessly adaptable to 

different wall thicknesses for fastening the fan device. This means that the 

locking element is preferably realized without steps and can consequently be 

used in conjunction with all customary wall thicknesses. In the case of an 

alternative embodiment of the invention, it can be provided that the locking 

element is able to assume several latching positions for fastening the fan device 

onto variously thick wall portions. The latching positions are then preferably 

matched to the most usual wall thicknesses, in particular those of switching 

cabinets. 

The locking element can for example be realized as a rotating locking bar which 

is mounted on the fan device so as to be rotatable. As an alternative to this, the 

locking element can be realized as a tongue which has a tensioning hook 

fastened thereon, the tongue together with the tensioning hook being 

displaceable in a straight line in opposition to a mounting direction of the fan 

device. In order to determine the direction of movement of the locking element, 
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it is possible to provide a guide device which avoids the locking element being 

displaced manually in an incorrect manner. 

A locking element with the features of claim 13 is also proposed for achieving the 

above-mentioned object. The locking element serves for fastening a fan device on 

a wall portion, in particular on a wall of a switching cabinet. The locking element 

is preferably realized for the purpose of being mounted, in particular clamped-on, 

by way of a first portion on a wall portion, and by way of a second portion on a 

fan device. 

Also in the case of said embodiment of the invention, it is particularly 

advantageous that excessive pressure applied on the fan device and on the wall 

portion to be connected thereto is avoided. Fastening of the fan device on a wall 

portion is rather effected by means of separately realized locking elements which 

are clamped or clipped on both the wall portion and the fan device. 

The first portion of the locking element preferably comprises a receiving region 

for receiving the wall portion. In order to be able to receive variously thick wall 

portions, the receiving region of the first portion is preferably realized so as to be 

expandable. In particular, the receiving region can be realized in a resilient 

manner in the form of a spring element such that the locking element is able to 

be used universally for variously thick wall portions. 

In order to bring about a fastening of the locking element on a fan device, the 

second portion preferably comprises a tensioning spring element or is realized as 

such. As a result of the tensioning spring element, a clamping connection 

between the locking element and the fan device can be accomplished. It is 

preferably provided that the first portion and the second portion mutually form 

substantially a right-angle. 

The locking element according to the invention can form part of a fan device, the 

fan device comprising at least one opening for receiving the second portion of the 

locking element. An advantageous clamping connection between the fan device 
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and the locking element and consequently between the fan device and the wall 

portion can be accomplished in this manner. 

The invention is explained in more detail below by way of the drawing, in which: 

fig. 1 shows a perspective representation of a fan device with three 

different locking elements according to the present invention; 

fig. 2 shows a view of a detail of a locking element according to a first 

embodiment of the invention; 

fig. 3 shows a view of a detail of a locking element according to a second 

embodiment of the invention; 

fig. 4 shows a view of a detail of the locking element according to the 

second embodiment of the invention in the fixing position; 

fig. 5 shows a view of a detail of a locking element according to a third 

embodiment of the invention in a locking position; 

fig. 6 shows a view of a detail of the locking element according to the 

third embodiment of the invention, and 

fig. 7 shows a perspective representation of a locking element according 

to the third embodiment of the invention. 

Figure 1 shows a fan device 1 which is mounted on a wall portion 3, the wall 

portion 3 possibly being, for example, a wall of a switching cabinet. The fan 

device 1 includes a fan carrier 5 which serves for receiving a fan which is not 

shown in the figure. With the fan device 1 mounted in a switching cabinet as 

shown in figure 1, the fan is consequently arranged inside the switching cabinet. 

In order to avoid dust entering the switching cabinet by means of the fan device 

1, the fan device 1 is preferably provided with a dust cover 7 which is shown in 
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an open state in figure 1. The dust cover 7 can serve for receiving a filter mat or 

another filter element and, with the fan device 1 in the ready-to-operate state, is 

arranged in the region of a step 9 of the fan carrier 5. The step 9 consequently 

forms a recess for receiving the dust cover 7 and is surrounded by a frame 11 of 

the fan carrier 5 which is supported against the wall portion 3 by way of its rear 

side. 

In the representation according to figure 1, the fan device 1 is provided with 

three different locking elements A, B and C according to the present invention as 

an example which are shown here in one single fan device 1 just for the purposes 

of comparison. 

Figure 2 shows a representation of a detail of a first embodiment of the invention 

where the locking element A is realized as a tongue 13 with a tensioning hook 15 

mounted thereon. The locking element A reaches through the step 9 of the fan 

carrier 5 and is consequently arranged in an inner edge region of the fan device 1 

or of the fan carrier 5. 

As can be seen from figure 1, the locking element A is arranged in a side region 

17 of the step 9 which extends between two corner regions 19 of the fan carrier 

5. 

As figure 2 makes clear, the locking element A is displaceable relative to the fan 

carrier 5 in opposition to a mounting direction, namely in the direction of the 

arrow 21. In other words, the locking element A is displaceable in opposition to 

the direction in which the fan device 1 is inserted into a corresponding recess of 

the wall portion 3. The movement direction 21 of the locking element A is 

determined by a guide device 3 which is provided in the form of a recess in the 

fan carrier 5 and in which the locking element A is able to move in a sliding 

manner. The movement direction 21 of the locking element extends, in this case, 

substantially perpendicularly to the plane of the wall portion 3. 

The mounting and the fastening of the fan device 1 on the wall portion 3 is 

effected in the case of said embodiment of the invention in such a manner that 
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the fan device 1 is inserted into a corresponding recess of the wall portion 3. In 

this connection, the locking element A is situated in a mounting position such 

that the insertion of the fan device 1 into the recess of the wall portion is not 

obstructed. As a result, the locking element A or the tongue 13 is pulled in the 

movement direction 21 such that the tensioning hook 15 moves toward the inside 

surface 25 of the wall portion 3. The pull on the tongue 13 is effected until the 

tensioning hook 15 abuts against the inside surface 25 of the wall portion 3 and 

consequently has reached its fixing position. As a result of the locking element A 

being displaceable in the mounting direction 25, it is able to be used for arbitrary 

wall thicknesses. 

The tensioning hook is realized in particular in a wedge-shaped manner and is 

pulled against the inside surface 25 of the wall portion 3 in such a manner that a 

pressing pressure is generated between the fan device 1 and the wall portion 3. A 

locking of the locking element A is preferably effected by corresponding latching 

elements which can be mounted, for example, between the guide device 23 and 

the tongue 13. However, a different locking mechanism which prevents a more 

extensive relative displacement between the locking element A and the fan device 

1 or the fan carrier 5 is basically also conceivable. 

In figure 1, the fan device 1 includes just one locking element A. However, it is 

basically also conceivable for more than one and in particular each of the side 

regions 17 to be provided with a locking element A. 

Figures 3 and 4 show a representation of a detail of a locking element B 

according to the second embodiment of the invention. In said embodiment the 

locking element B is realized as a rotating locking bar 27 which is mounted by 

means of a bearing 29 so as to be rotatable on the fan device 1 and in particular 

on the fan carrier 5. The rotational axis D of the rotating locking bar 27 is 

arranged substantially parallel to a wall portion 3 when the fan device 1 

communicates with said wall portion 3. As shown in figure 3 and in particular also 

figure 4, the rotating locking bar 27 reaches through the housing and in 

particular reaches through the step 9 in a corner region 19 of the fan carrier 5. 

The inside surface of the step 9 additionally forms the support surface for the 
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wall portion 3 which, in the fixed state, is arranged between the closed rotating 

locking bar 27 and the support surface. 

The rotating locking bar 27 is realized in a substantially part-circle-shaped or 

hook-shaped manner and interacts with latching steps 31 which are integrated in 

the fan carrier 5 and in which a latching lug 33, which is provided on the rotating 

locking bar 27, is able to engage when the rotating locking bar 27 is displaced in 

the direction of rotation 35. The direction of rotation 35 is substantially 

perpendicular to a plane of the wall portion 3 with the fan device i in a mounted 

state. The latching steps 31 are arranged along the movement direction of the 

rotating locking bar 27. The further the rotating locking bar 27 is rotated in the 

direction of rotation 35, the closer a distal end 37 of the rotating locking bar 27 

moves to an inside surface 25 of the wall portion 3. The rotating locking bar 27 is 

rotated in the direction of rotation 35 and the latching lug 33 consequently 

latches in consecutive latching steps 31 until the distal end 37 of the rotating 

locking bar 27 knocks against the inside surface 25 of the wall portion 3. As a 

result of the latching lug 33 latching in the latching steps 31 of the fan carrier 5, 

it is no longer possible for the rotating locking bar 27 to be released from the 

fixing position (see figure 4). 

The fan device 1 is fastened on a wall portion 3 by way of the locking element B 

according to the second embodiment of the invention therefore as follows: 

First of all, the fan device 1 is inserted into a corresponding recess in the wall 

portion 3, the cut-out in the wall portion 3 being adapted to the contour and the 

size of the fan device 1 or in particular to the dimensions of the fan carrier 5. In 

this connection, the locking element is situated in a mounting position in which 

the insertion of the fan device into the recess of the wall portion is not 

obstructed. Once the fan carrier 5 has been inserted into the recess of the wall 

portion 3, the rotating locking bar 27 is actuated manually by a user exerting a 

force onto a pressure surface 39 such that the rotating locking bar 27 is displaced 

around its rotational axis D in the direction of rotation 35. The locking lug 33, in 

this connection, gradually latches into the latching steps 31 integrated in the fan 
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carrier 5 until the distal end 37 knocks against the inside surface 25 of the wall 

portion 3 and consequently assumes its fixed position. 

The number and the characteristics of the latching steps in combination with the 

latching lug 33 are preferably matched to different wall thicknesses. Each 

latching step 31 consequently enables a wall portion 3 with a different thickness 

to be received. Only four latching steps 31 are shown in the present example. 

However, it is obvious that it is also possible to provide a finer grid system which 

allows for a wider spectrum of wall thicknesses and is consequently usable in an 

even more flexible manner. 

Figure 1 shows one single locking element B just in a corner region 19 of the fan 

carrier 5. However, it is obvious that a locking element B can be mounted in each 

case preferably in at least two, in particular in each of the four corners 19 of the 

fan carrier 5 for fastening the fan device 1 on a wall portion 3 in a more reliable 

manner. 

Each of the locking elements B has to be manually actuated when the fan device 

1 is fastened on the wall portion 3 in order to engage the rotating locking bar 27 

behind the wall portion 3. As is made particularly clear in figure 4, it is also 

ensured in the case of said embodiment that pressure is only exerted onto the 

wall portion 3 at points and, over and above this, is not effected from the front 

but from the rear, i.e. acts on the inside surface 25 of the wall portion 3. This 

consequently rules out the wall portion bending. 

The locking element B can be opened, in principle, from the inside surface of the 

wall portion, for example by means of a screwdriver. In addition, the pressure 

surface 39 can be provided with a fluting such that the pressure is also able to be 

exerted by way of a tool, for example by way of a screwdriver. 

Figures 5 to 7 show yet another embodiment of the invention where a locking 

element C is realized completely separately from the fan device 1 and the wall 

portion 3. The locking element C includes a first portion 41 and a second portion 

43, both of which are arranged substantially at right-angles to one another. The 



WO 2015/044198 PCT/EP2014/070366 
10 

first portion 41 comprises a spring arm 47 in such a manner that the receiving 

region 45 is realized so as to be expandable for receiving wall portions of various 

thicknesses. The resilient spring arm 47 provides for a fixed clamping connection 

between the locking element C and the wall portion 3 for each wall thickness. The 

first portion is realized in other words in a substantially U-shaped or clamp-like 

manner and in this way encompasses a wall portion 3 such that the first portion 

41 abuts against both sides of a wall portion 3. 

The second portion 43 includes a tensioning spring element 49 which is provided 

to be received in a recess 51 of a fan carrier 5 in order to engage there in a 

clamping or latching manner with at least one projection 53. The tensioning 

spring element 49 is realized in a resilient manner such that a spring arm 55 is 

displaceable when the tensioning spring element 49 is guided through the 

opening 51 in the fan carrier 5 and once it has passed through the opening 51 is 

expanded again and engages with the projection 53. In this way, the tensioning 

spring element 49 or the spring arm 55 prevents the second portion 43 being 

able to be released again from the fan device 1 through the opening 51. 

A fan device 1 is consequently fastened on a wall portion 3 by way of the locking 

element C in all as follows: 

First of all, as shown in figure 6, the locking element C is connected to a wall 

portion 3, in particular in a corner region of a corresponding recess 57 for 

receiving the fan device 1. Definitively speaking, the wall portion 3 is guided into 

the receiving region 45 of the first portion 41. In said position, the second 

portion 43 stands out substantially at an angle of 90° from the surface of the wall 

portion 3. The fan device 1 is then inserted into the recess 57 of the wall portion 

3. During said operation, as a result of exerting a certain pressure onto the 

corner regions 19 of the fan carrier 5, the tensioning spring element 49 of the 

locking element C is pressed through the opening 51 of the fan carrier 5 until the 

spring arm 55 has run through the recess 51 and in the end position (fixing 

position) snaps apart in order to engage with the projection 53. It is no longer 

possible in said fixing position of the locking element C to release the fan device 

1 from the wall portion 3. It is obvious that the positioning of the locking 
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elements C and the (passage) openings 51 in the fan carrier 5 have to be 

matched to one another in a positionally accurate manner. 

In figure 1 the fan device 1 comprises just one locking element C in a corner 

region 19 of the fan carrier 5. However, it is obvious that preferably one locking 

element C is provided in at least two and preferably in all four corner regions 19 

of the fan device 1 in order to ensure the fan device 1 is locked in a reliable 

manner on the wall portion 3. 

All in all, the present invention creates an advantageous fan device and 

advantageous locking elements which, unlike the conventional locking 

mechanisms, do not require excessive pressure to be exerted on the fan device to 

generate latching. Rather, the locking elements engage behind in such a manner 

that, in its fixing position, the locking element engages with the inside surface 25 

of the wall portion 3, pressure being exerted exclusively onto the locking element 

and not onto the front side of the wall portion 3. In this way, the fan device 1 is 

fastened gently on the wall portion 3 and any deformation of a wall portion 3 is 

avoided. 
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Claims 

1. A fan device (1) having at least one locking element (A, B) for fastening 

the fan device (1) on a wall portion (3) which comprises a front side and a 

rear side, in particular on a wall of a switching cabinet, 

characterized in that the fan device (1) is realized for the purpose of being 

inserted in a pressure-less manner into a front-side opening (51) in the 

wall portion and, in the inserted state, the locking element (A, B) is 

displaceable in the direction of the rear side of the wall portion, whereby 

the locking element (A, B) is steplessly adaptable to different wall 

thicknesses for fastening the fan device (1), and 

whereby the locking element (A, B) is realized 

as a rotating locking bar (27) which is mounted on the fan device 

(1) so as to be rotatable, or 

as a tongue (13) which has a tensioning hook (15) and is 

displaceable in a straight line in a mounting direction (21) of the fan 

device (1). 

2. The fan device as claimed in claim 1, 

characterized in that the at least one locking element (A, B) is mounted so 

as to be movable on the fan device (1) and is displaceable manually from a 

mounting position into a fixing position for fastening the fan device (1) on 

the wall portion (3), wherein the fan device is introducible in a pressure-

less manner into a wall portion with the locking element (A, B) in the 

mounting position. 

3. The fan device as claimed in claim 1 or 2, 

characterized in that the at least one locking element (A, B) engages 

behind the wall portion (3) at least in the fixing position. 

4. The fan device as claimed in one of the preceding claims, 

characterized in that the at least one locking element (A, B) reaches 

through a housing of the fan device (1) and is displaceable relative 

thereto. 
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5. The fan device as claimed in one of the preceding claims, 

characterized in that each of the at least one locking element (A, B) is 

arranged in an inner edge region of the fan device (1), and in particular in 

at least two corner regions (19) of a fan carrier (5). 

6. The fan device as claimed in one of the preceding claims, 

characterized in that the at least one locking element (A, B) is arranged in 

a side region (17) of a fan carrier (5). 

7. The fan device as claimed in one of the preceding claims, 

characterized in that the locking element (A, B) is able to assume several 

latching positions for fastening the fan device (1) onto variously thick wall 

portions (3). 

8. The fan device as claimed in one of the preceding claims, 

characterized in that the movement direction of the locking element (A, B) 

is determined by a guide device (23). 

9. The fan device as claimed in one of the preceding claims, 

characterized in that the fan device (1) is realized for the purpose of being 

inserted in a pressure-less manner into the front-side opening (51) in the 

wall portion in an insertion direction and, with the fan device (1) in the 

inserted state, the locking element (A, B) is displaceable for locking in the 

direction of the rear side of the wall portion in opposition to the insertion 

direction. 


