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Description

[0001] The invention concerns a heating device com-
prising a lamella element, a lamella element for a heating
device, and a method for manufacturing the lamella ele-
ment. The heating device is used in particular for air heat-
ing.

[0002] For the use in automotive vehicles, particularly
those having consumption-optimized internal combus-
tion engines, such heating devices are used for heating
passenger cabin and engine. Nevertheless such heating
devices are also suited for other purposes of use within
a wide range of applications, for instance in the area of
structural installations (indoor air conditioning), industrial
installations, and the like. Heating devices, in particular
those including PTC heating elements (positive temper-
ature coefficient, thermistor), typically include lamella el-
ements which are employed for heat dissipation. Such
heat dissipation is assisted by a flow of air which is pro-
duced by a blower.

[0003] Heating devices are known in various designs.
For example, conventional heating devices include la-
mellae which are soldered/brazed to retaining plates or
cover plates or otherwise fastened to these by mechan-
ical means. The manufacture of soldered designs does,
however, necessitate very high complexity and moreover
is not reliable, for in many cases not all the contacting
locations of the lamellae are soldered, with a uniform
heat dissipation not taking place. As a result the output
of the (PTC) radiators may even be impaired to such a
degree that the radiator can not be operated within the
predetermined specification any more.

[0004] As an alternative for soldered heating devices
or radiator elements, mechanical fastening types are fur-
thermore known, such as clamping connections. These
do, however, present the drawback that the assembly of
such radiator elements or of the radiators is complex and
error-prone.

[0005] From EP 0 575 649 B1 a radiator element is
known, comprising heating elements composed into pre-
fabricated units and consisting of ribbons of sheet metal
that are riveted to each other and encompass a lamella
ribbon. The PTC elements used are frequently retained
in windows or recesses of plastic frames. For assembly,
the pre-fabricated heating element units and the plastic
frames provided with PTC elements are stacked and im-
mobilized by means of a retaining frame. This design
presents the drawback of the assembly of such a radiator
element being complex.

[0006] DE 197 06 199 A1 equally describes an electric
heating installation where heating elements supporting
PTC elements are stacked with corrugated ribs. The
function of positionally securing the corrugated ribs be-
tween the heating elements is served by protrusions on
the sheets which encompass the PTC elements. This
disposition also does not result in improved assembly.
[0007] EP 0379873 A2 describes a device for heating
gases by using PTC elements framed in a frame rack in
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which a U-profile is inserted and which is covered by a
cover plate. For the purpose of emitting heat to the sur-
rounding air, lamellae having a recess for this purpose
are frictionally placed on the arrangement. Although this
provides heating units on which heat-emitting lamellae
are placed in a clamping manner, such a device may also
only be assembled with complexity as the lamellae must
be placed on individually. In addition the arrangement
has low stability and accordingly is not suited well for
stacking.

[0008] In EP 1 061 776 A1 a heating device for air
heating is described which has positioning frames com-
prising means for snap-on, locking clipping on of radiator
elements and electrode sheets. The positioning frames
thus allow to join together radiator subsets which may be
stacked later on. The heating elements used are PTC
elements. Crimp lugs serve the function of fastening la-
mella elements to radiator sheets.

[0009] In EP 1327 834 B1 a heating device is shown
which comprises a lamella element, or a corrugated rib
element. The latter includes a multiplicity of lamellae in-
terconnected via lamella return portions. Lamella return
portions of one side of the lamella element are fastened
to a radiator sheet. Moreover the lamella element is held
in its longitudinal direction by the radiator sheet. The ra-
diator sheet thus serves for positional fixation of the la-
mella element in both its longitudinal and transverse di-
rections.

[0010] Itis a drawback of this approach thatin a non-
fixated condition, a like lamella element has an extremely
low rigidity and has a spring-like effect, for which reason
assembly is rather complex. Moreover the positional fix-
ation of the lamella element with the radiator sheet is
complex in terms of device technology.

[0011] In view of the above, the invention is based on
the object of providing a lamella element and a heating
device having such a lamella element, which are easy to
assemble and/or present a simple design in terms of de-
vice technology. It is another object of the invention to
provide a simple and low-cost method for manufacturing
a lamella element.

[0012] The invention is achieved through the features
of claim 1 with regard to the lamella element, through the
features of claim 13 with regard to the heating device,
and through the features of claim 14 with regard to the
method.

[0013] In accordance with the invention, a lamella el-
ement for a heating device for air heating comprises a
plurality of interconnected lamellae that are arranged one
behind the other, in particular in the manner of a ribbon.
On at least one of the lamellae a tongue is formed which
laterally overlaps another lamella, in particular an adja-
cent lamella. The tongue acts to restrict a relative move-
ment of the lamellae among each other which are in op-
erative connection with each other via the tongue. The
tongue thus serves to increase a mechanical rigidity of
the lamella element, in particular in a direction transverse
to the longitudinal direction of the lamella element. As a
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result of the tongue, such alamella element thus presents
an altogether higher mechanical rigidity in comparison
with lamella elements lacking such a tongue, with mount-
ing of the lamella element being facilitated. By way of the
number of tongues and the lamellae operatively connect-
ed via tongues it is then possible to set a mechanical
rigidity of the lamella element.

[0014] Tongues may be formed on both sides of the
lamella element in order to restrict relative movements
in both directions transverse to the longitudinal direction.
As regards the overlap of the lamella by the tongue, a
spacing between tongue and overlapped lamella may be
present in the normal condition of the lamella element,
or the tongue contacts the overlapped lamella. If a spac-
ing is selected, then a slight play between the lamellae
which are in operative connection with each other via the
tongue is admitted.

[0015] In addition to overlapping it is advantageous if
the tongue engages the another lamella or a further la-
mella. As aresult, a relative movement in the longitudinal
direction of the lamella element between the lamella hav-
ing the tongue and the lamella engaged by the tongue is
limited. This accordingly results in a limited extraction of
the lamella element. Thanks to the lamella element of
the invention, no additional component is necessary in
contrast with the prior art - such as, e.g., the radiator
sheet in EP 1 327 834 B1 discussed at the outset - in
order to immobilize it in a longitudinal direction. The la-
mella element of the invention, in a sense, inherently sup-
ports and immobilizes itself through the at least one
tongue, for a relative movement of lamellae in the trans-
verse and/or longitudinal directions is being limited. Nev-
ertheless, due to the at least one tongue the lamella el-
ement possesses a certain degree of flexibility, for in-
stance for an adaptation to surfaces that are not entirely
flat.

[0016] In another aspect of the invention, the tongue
is formed on a longitudinal edge of the lamella, and the
another lamella is engaged and/or overlapped by the
tongue at its longitudinal edge. Such an arrangement of
the tongue provides for easy accessibility to the latter,
particularly during manufacture.

[0017] Thetongue preferably engages a major surface
of the another lamella or of a further lamella. This has
the advantage that the major surface serves as a large
surface of attack for the tongue.

[0018] Advantageously, a tongue may be provided on
each longitudinal edge of the lamella. This has the result
that the tongues may then overlap and engage other la-
mellae on both sides of the lamella element, whereby a
relative movement of the lamellae being operatively con-
nected via the tongues is restricted in both directions
transverse to the longitudinal direction. It is, of course,
also possible for a plurality of lamellae to have one or
several tongues on one or both longitudinal edges.
[0019] In a preferred manner, the tongues of one la-
mella each overlap and/or engage respective other ad-
jacent lamellae. Thus it is conceivable, e.g., for one la-
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mella to overlap and/or engage by the tongues the two
lamellae immediately adjacent to it.

[0020] Preferably all the lamellae of the lamella ele-
ment are connected via tongues.

[0021] The lamella element may alternately comprise
lamellae with and without tongues, with the lamellae hav-
ing tongues then overlapping and/or engaging the re-
spective lamellae adjacent to them.

[0022] Advantageously a width of the lamella compris-
ingatongue is notincreased in comparison with alamella
without a tongue if the respective tongue is formed in a
tongue groove which is realized in a direction from the
longitudinal edge of the lamella.

[0023] In a further aspect of the invention, in order to
engage and/or overlap a lamella, the tongue extends
through a reception groove realized in this lamella at least
in portions thereof, so that a width of the lamella element
in the range of engagement and/or overlap is not in-
creased. Where tongue grooves for the tongues are
formed in addition, a width of the lamella elementremains
the same, irrespective of the tongues. The reception
groove moreover has the result that a translatory move-
ment of the tongue along the longitudinal edge of the
overlapped and/orengaged lamella is limited by the walls
of the reception groove. Thus, a translatory movement
of lamellae operatively connected through tongues to-
ward a top and bottom side of the lamella element is also
limited.

[0024] Advantageously the tongue grooves and recep-
tion grooves of one respective side of the lamella element
are arranged substantially one behind the other when
viewed in a longitudinal direction.

[0025] Moreover, two lamellae each may define a fluid
passage having an approximately V- shaped cross- sec-
tion. Advantageously the tongues and the tongue
grooves and reception grooves are formed in the area of
the lamellae where the lamellae arranged in a V- type
configuration presenta small distance among each other,
so that an axial length of a tongue for overlapping and/or
engaging may be comparatively small. The tongues and
the tongue grooves and reception grooves of one side
of the lamella element are thus staggered from the
tongues and the tongue grooves and reception grooves
of the other side of the lamella element when viewed in
the direction of a longitudinal edge. A distance of a center
plane of the lamella element between the top and bottom
sides thereof may then be substantially equal from the
tongues and tongue grooves and reception grooves of
the two sides of the lamella element.

[0026] Advantageously, two lamellae each are con-
nected at adjacent transverse sides to a lamella return
portion extending approximately transversely to the lon-
gitudinal edge.

[0027] In this case a distance of the respective other
transverse sides of these lamellae may be smaller than
a width of the lamella return portion, which results in the
V-shaped configuration of the lamellae.

[0028] Preferably the lamella element has targeted
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material weaknesses in the area of bending portions to
precise and to ease bending. These are formed, for ex-
ample, in the area of lamella return portions and / or in
the area of the tongues and can be, for example, in the
form of dimple lines or dimple zones.

[0029] In accordance with the invention, a heating de-
vice for air heating comprises a heating unit having a
lamella element in accordance with the invention. Such
heating devices are easy to manufacture due to the ex-
tremely compact lamella elements in accordance with
the invention which possess a comparatively high me-
chanical rigidity and are flexible, for the lamella elements
may be mounted extremely easily. All in all this results
in an extremely cost-efficient heating device. The heating
unit preferably includes a heating element, in particular
a PCT heating element, which is immobilized on the la-
mella element. Immobilization may here be carried out
on lamella return portions interconnecting the lamellae,
with the heating element then being arranged on lamella
return portions of one side of the lamella element. Immo-
bilization is furthermore carried out by means of a suitable
connection, e.g. a bonded connection and/or a clamping
connection.

[0030] If a coverplate for the heating unit of the heating
device is provided in order to cover the lamella element
and enhance a mechanical rigidity and a sturdiness of
the heating unit, itis preferably immobilized on the lamella
return portions on that side of the lamella element on
which no PCT element is provided. The cover plate is
also attached to the lamella element by means of a suit-
able connection, i.e, for instance, a bonded connection
and/or a clamping connection.

[0031] A method according to the invention for manu-
facturing a lamella element includes the following steps:

- punching one or several tongues from a metallic rib-
bon or sheet metal ribbon;

- bending the sheet metal ribbon to form lamellae that
are arranged one behind the other;

- bending the at least one or the several tongues to-
ward the longitudinal edge of the lamella(e) to be
overlapped by the tongue.

[0032] As a result of this method it is possible to man-
ufacture in an extremely easy manner a lamella element
comprising at least one tongue which laterally overlaps
the one further lamella.

[0033] Advantageously the method includes an addi-
tional step:

- bending an end portion of the at least one or several
tongues toward the major surface of the lamella(e)
to be engaged.

[0034] Inthe punching step of the method itis possible
to simply punch out the tongue grooves and reception
grooves together with the tongues.

[0035] Other advantageous developments of the in-
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vention are subject matter of further subclaims.

[0036] In the following the invention shall be explained
in more detail while referring to schematic drawings,
wherein:

Figure 1is a perspective representation of a lamella
element in accordance with a first practical example;

Figures 2 - 8 are various representations of steps for
manufacturing the lamella element in accordance
with the first practical example;

Figure 9 is a perspective representation of a lamella
element in accordance with a second practical ex-
ample;

Figure 10 is a perspective representation of alamella
elementin accordance with a third practical example;

Figure 11 is a perspective representation of alamella
element in accordance with a fourth practical exam-
ple;

Figure 12is a perspective representation of a heating
unit for a heating device for air comprising a lamella
element;

Figure 13 is a perspective representation of a heating
unit for a heating device for air comprising two la-
mella elements;

Figure 14 is a perspective representation of alamella
element in accordance with a fifth practical example
before it is compressed;

Figure 15is a top view on a cut-out part of the lamella
element in a transacted form;

Figure 16 is a perspective representation of the la-
mella element of Figure 15 and

[0037] Figure 17 is a perspective representation of a
lamella element in accordance with a sixth practical ex-
ample.

[0038] A lamella element 1 according to Figure 1 is

employed for a heating device for air heating, wherein
the heating device may then be employed for heating a
passenger cabin and/or a combustion engine or electric
motor of an automotive vehicle. This heating device com-
prises, e.g., PTC-heating elements, with the lamella el-
ement then serving the function of heat dissipation.

[0039] The lamella element 1 comprises a multiplicity
oflamellae 2 to 22 that are arranged one behind the other.
Two lamellae 2 to 22 each are alternatingly connected
to a top-side or bottom-side lamella return portion 24 or
26. In Figure 1, only the two left-hand lamella return por-
tions 24 and 26 are provided with reference numerals for
the sake of clarity. The upper lamella return portions 24
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then form a top side 27 of the lamella element 1, with the
lower lamella return portions 26 forming a bottom side
29. A central portion of the lamella return portions 24 and
26 between the lamellae 2 to 22 is configured to be sub-
stantially planar. The single lamellae 2 to 22 substantially
have a V-shaped arrangement relative to each other to
thereby form air passages 28 and 30 presenting an ap-
proximately triangular cross-section. For the sake of clar-
ity, only the two left-hand air passages 28 and 30 in Figure
1 are provided with reference numerals. The air passag-
es 28 have a cross-section tapering from the lower la-
mella return portion 24, whereas the air passages 30
have a cross-section tapering from the upper lamella re-
turn portion 26.

[0040] In order to limit, or avoid, a movement of the
lamellae 2 to 22 relative to each otherin a direction trans-
verse to the longitudinal direction of the lamella element
1, respective tongues 32 and 34 formed integrally with
the lamella element 1 are provided. These moreover de-
fine a path of extraction of the lamella element 1 in a
longitudinal direction. For the sake of clarity, only one
tongue 32 of the front side and one tongue 34 of the back
side of the lamella element 1 are provided with a refer-
ence numeral in Figure 1. The tongues 32 and 34 are
formed integrally with every second lamella 4, 8, 12, 16
and 20, with each one of these lamellae 4, 8, 12, 16 and
20 having both tongues 32 and 34.

[0041] The lamella element 1 thus alternatingly in-
cludes lamellae 2 to 22 with and without tongues 32 and
34.

[0042] The tongues 32 are each formed on a longitu-
dinal edge 36 in a tongue groove 38 of the lamellae 4, 8,
12, 16 and 20 realized on the longitudinal edge 36. For
the sake of clarity, only the longitudinal edge 36 and the
tongue groove 38 of lamella 4 are provided with a refer-
ence numeral in Figure 1. The tongues 34 of the back
side of the lamella element 1 equally extend from the
tongue groove of lamellae 4, 8, 12, 16 and 20 realized in
a longitudinal edge, which tongue groove is equally not
visible in Figure 1. The lamellae 2, 6, 10, 14, 18 and 22
without a tongue each have two reception grooves 40
and 42 which are realized from a longitudinal edge 44 or
46. For the sake of clarity, only the reception grooves 40,
42 and the longitudinal edges 44, 46 of the right-hand
lamella 22 in Figure 1 are provided with a reference nu-
meral.

[0043] On the front side of the lamella element 1, the
reception grooves 40 of the lamellae 2, 6, 10, 14, 18 and
22 and the tongue grooves 38 together with the tongues
32 of the lamellae 4, 8, 12, 16 and 20 are arranged at a
same level and thus one behind the other when viewed
in the longitudinal direction. The tongue grooves 38, the
tongues 32, and the reception grooves 40 are then stag-
gered toward the upper lamella return portion 26 of the
lamella element 1. On the back side of the lamella ele-
ment 1, the reception grooves 42, the tongue grooves
(not represented), and the tongues 34 are also arranged
one behind the other when viewed in a longitudinal di-
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rection. However, in contrast with the front side of the
lamella element 1, they are staggered in a direction to-
ward the lower lamella return portion 24. The tongues 32
and 34 thus overlap and engage the lamellae 2, 6, 10,
14, 18 and 22 in a respective range wherein they have
a small distance from the adjacent lamella 4, 8, 12, 16
or 20 as aresult of the V-shaped arrangement. As a gen-
eral rule, the respective lamella 2, 6, 10, 14, 18 and 22
having the smallest distance from the respective lamella
4, 8, 12, 16 or 20 presenting the tongues 32 and 34 is
overlapped and engaged by the tongues 32 or 34.
[0044] The tongues 32 are formed in an approximately
central position in the tongue grooves 38 and have a first
tongue portion 48 which, starting out from the lamella 4,
8, 12, 16 or 20, is at an angle with the adjacent lamella
2, 6,10, 14, 18 to then overlap the latter in its respective
reception groove 40. The same is true for the tongue 34
of the back side of the lamella element 1. Due to the
overlap of the tongues 32 and 34, a relative movement
of the lamellae 2 to 22 in a direction transverse to the
longitudinal direction, i.e., approximately in the direction
of a fluid flowing through the V-shaped air passages 28
and 30, is restricted. As the tongues 32 and 34 overlap
the lamellae 2, 6, 10, 14, 18 and 22 in the reception
grooves 40 and 42, respectively, a relative movement of
the lamellae 2 to 22 in a direction approximately along
the longitudinal edge 44 is thus limited in that the tongues
32 and 34 may abut against a groove wall 50 and 52 of
the respective reception grooves 40 and 42.

[0045] For the purpose of engaging, the tongues 32
and 34 have a tongue end portion 54 or 56 which, after
the tongue 32 or 34 has passed through the respective
reception groove 40 or 42, is bent toward the major sur-
face 58 or 60 of the lamellae 2, 6, 10, 14, 18 or 22 com-
prising the reception groove 40 and 42. The left and right
lamellae 2 and 22 in Figure 1 are each only engaged by
one respective tongue 32 and 34 while the other lamellae
6, 10, 14 and 18 are engaged by two tongues 32 and 34
of the respective adjacent lamellae 4, 8, 12, 16 and 20.
The engagement by the tongues 32 and 34 has the effect
of limiting extraction of the lamella element 1 in a longi-
tudinal direction.

[0046] In the normal position shown in Figure 1, the
lamellae 2 to 22 are somewhat spaced apart from each
other to admit a relative movement of the lamellae 2 to
22 in a longitudinal direction upon compression. The la-
mella element 1 thus possesses a certain residual spring
effect in the direction of compression starting out from
the normal position. Starting out from the normal position,
the tongues 32 and 34 limit extraction in an extracting
direction of the lamella element 1.

[0047] In the subsequent Figures 2 to 8 a method for
manufacturing the lamella element 1 of the invention of
Figure 1 is explained.

[0048] The starting product used for manufacturing the
lamella element 1 of Figure 1 is a metallic ribbon 62, for
example of aluminum, as represented in Figure 2. The
metallic ribbon 62 may be part of a coil (not represented).
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[0049] In accordance with Figure 3, the metallic ribbon
62 is guided through arolling die 64 having two rollers in
order to punch the tongues 32, 34, the tongue grooves
38, and the reception grooves 40 and 42 of Figure 1 from
the metallic ribbon 62.

[0050] Figure 4 then represents the metallic ribbon 62
with punched reception grooves 40 and 42, tongue
grooves 38, and tongues 32 and 34, with only one each
of the named elements being provided with a reference
numeral for the purpose of clarity. [t may be seen in Figure
4 that the tongues 32 and 34 are each formed by two
finger-type punched voids 65 and 66 extending approx-
imately in parallel with each other. A length of the tongues
32 and 34 thus about corresponds to a depth of the
tongue groove 38.

[0051] Following punching, in Figure 4 the metallic rib-
bon 62 is cut to a desired length from the coil, forinstance
by a cutting tool, and in this phase it is possible to set the
number of lamellae of the lamella element 1 of Figure 1.
[0052] Accordingto Figure 5,the severed and punched
metallic ribbon 62 of Figure 4 is bent by a suitable forming
machine into a lamella element 1 having the lamellae 2
to 22 which presently are arranged in a U shape relative
to each other.

[0053] It is conceivable not to cut the metallic ribbon
62 prior to bending with the aid of the suitable forming
machine, but to produce it continuously, i.e., with a great
length. The metallic ribbon 62 is then cut to the correct
length prior to its incorporation in the heating device -
and thus after bending - with the aid of a cutting tool. This
is sensible, for instance, in the case of short lamella el-
ements 1.

[0054] In order to produce the V-shaped arrangement
of the lamellae 2 to 22 of the lamella element 1 of Figure
1, the metallic ribbon 62 from Figure 5 is inserted into a
holding jig 67 wherein the lamella element 1 is retained
laterally and can support itself against the holding jig 67
byitslamella 22 thatis ontherightin Figure 6. The lamella
element 1 is then subjected from its left-hand lamella 2
to aforming force 69 inthe longitudinal direction, whereby
the lamella element 1 is compressed. The compression
brings about a V-shaped arrangement of the lamellae 2
to 22 relative to each other, resulting in the lamella ele-
ment 1 of Figure 7 where the tongues 32 and 34 (see
Figure 1) are not bent yet.

[0055] Figure 8 shows the lamella element 1 where the
tongues 32 and 34 have their tongue portion 48 bent to
thus overlap the lamellae 2, 6, 10, 14, 18 and 22. In this
arrangement a relative movement of the lamellae 2 to 22
in a direction transverse to the longitudinal direction is
avoided, resulting in a lamella element 1 which presents
a comparatively high rigidity while it may nevertheless
be flexibly adapted to certain circumstances such as, for
instance, non-planar surfaces. It is already conceivable
to employ the lamella element 1 of Figure 8 for a heating
device. In order to obtain the lamella element 1 according
to Figure 1, an additional step of bending the tongue end
portions 54 and 56 of the tongues 32 and 34 toward the
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major surfaces 58 and 60 of Figure 1 is performed for
engagement.

[0056] Bending the tongues 32 and 34 may be carried
out, e.g., by two consecutively arranged rollers which
move in a longitudinal direction across the reception
grooves 40 or42. Forbending the tongues 32 as in Figure
8, the rollers would then move from the right side through
the reception grooves 40 to thus sequentially bend the
tongues 32. In this case the first roller is configured to
bend the respective tongue 32 into the position shown in
Figure 8, while the second roller subsequently bends
tongue end portion 54 of the tongue in accordance with
Figure 1. By way of example, the second roller may be
configured in the manner of a toothed wheel, with the
teeth of the roller then being able to plunge between the
lamellae in order to bend the tongue 32. For bending the
tongue 34, the pair of rollers would then move from left
to right in Figure 8.

[0057] It is possible for a tongue 32 or 34 of Figure 1
to overlap not only one lamella but several lamellae.
[0058] According to Figure 9 the tongues 32, 34 of the
lamella element 1 are wider in comparison with the first
practical example. The tongues 32 and 34 overlap and
engage the individual lamellae with a larger area. This
results in a greater stiffness of the lamella element 1.
[0059] Figure 10 shows a lamella element 70 with two
lamellae 72 and 74. This is the minimum number of la-
mellae of alamella element. A tongue 76 of the leftlamella
72 overlaps and engages the right lamella 74. With an
additionaltongue 78 alamella of afurther lamella element
(not shown) could be overlapped and engaged. The la-
mella element 70 comprises one return portion 80. Each
lamella 72 and 74 comprises a bending portion 82 re-
spectively 84 bentin opposite directions and in adirection
transverse to the longitudinal direction of the lamella el-
ement 70. The bending portions 82 and 84 extend es-
sentially at a parallel distance from the return portion 80.
[0060] According to Figure 11 a lamella element 86
comprises significantly more lamellae in comparison with
the previous embodiments.

[0061] In accordance with Figure 12 a heating unit 88
is provided for the heating device for air heating. The
latter comprises a lamella element 90. The lamella return
portions 26 - of which only one is provided with a refer-
ence numeral in Figure 12 for the sake of clarity - serve
to define afirst side 92, with these lamella return portions
26 being disposed adjacent the tongues 32 visible in Fig-
ure 12. From this side 92 a multiplicity of electric heating
elements 94 - of which only one is provided with a refer-
ence numeral in Figure 12 for the sake of clarity - are
fixed on the lamella element 90. The heating elements
94 are, e.g., PCT heating elements. These have an ap-
proximate width that corresponds to the width of the la-
mella element 90, and extend approximately over an en-
tire length of the lamella element 90. The heating ele-
ments 94 are connected by means of a suitable material,
form-type, or frictional connection, with bonding being
suited as a material connection and clamping as a fric-
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tional or form-type connection by way of example. Heat
is then passed on via the electric heating elements 94 to
the lamella element 90 , which in turn passes the heat to
a fluid flowing through the lamella element 90.

[0062] The heating unit 88 moreover comprises a cov-
er plate 96 which is arranged in contact with a side 98 of
the lamella element 90 that faces away from the side 92.
The side 90 is formed by the lamella return portions 24
of the lamella element 90, with only one lamella return
portion being provided with a reference numeral in Figure
12 for the sake of clarity. The cover plate 96 has a width
corresponding to the width of the lamella element 90 and
extends over the entire length of the latter. A first and a
second end portion 100 and 102 of the cover plate 96
are bent toward the lamella element 90 so as to approx-
imately form a right angle with the remaining cover plate
96 and each overlap the latter on an end face. The cover
plate 96 thus is configured in an approximate U shape,
with the end portions 100 and 102 then each forming one
leg of the cover plate 96. The lamella element 90 is im-
mobilized in its longitudinal direction by the cover plate
96 as a result of the end portions 100 and 102. The end
portions 100 and 102 each terminate approximately in
the area of the tongues 32 and thus do not cover the
lamella element 90 completely on the end face thereof.
[0063] Starting out from a longitudinal side of the end
portion 102, which is notvisible in Figure 12, a connecting
link 104 extends approximately at a right angle with the
end portion 102 in a direction away from the lamella el-
ement 90. This connecting link serves for fastening of
the heating unit 88 to the heating device. In addition the
connecting link 104 serves for coupling the heating unit
88 with a supply voltage.

[0064] The heating device may comprise a plurality or
multiplicity of the heating units 88 represented in Figure
12 which are, e.g., disposed above or behind each other
and/or side by side such that the air passages 28 and 30
- cf. Figure 1 - substantially extend in a same direction.
[0065] Figure 13 shows a heating unit 105 including
two lamella elements 90 and 106. In accordance with
Figure 12, the lamella element 90 has a cover plate 96
and a multiplicity of heating elements 94 whereon the
further lamella element 106 is fixed by its lamella return
portions 24. This fixation is achieved in correspondence
to the fixation of the lamella elements 90 on the heating
elements 94. The lamella elements 90 and 106 thus ex-
tend at a parallel spacing from each other and present a
same orientation, with the heating elements 94 then be-
ing arranged between them. On the further lamella return
portions 26 of the lamella element 106 a further cover
plate 108 is immobilized which has a same width as the
lamella element 106 and extends over the entire length
of the latter. Other than the cover plate 96 associated to
the lamella element 90 it has only one end portion 110
thatis bent toward the lamella element 106 approximate-
ly at a right angle. A further end portion 112 of the cover
plate 108 extends adjacent the connecting link 104 of the
cover plate, away from the lamella element 106 approx-
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imately in the longitudinal direction thereof, and serves
as afurther connecting link 112. Moreover the connecting
links 104 and 112 serves for coupling the heating unit
105 with the supply voltage. At a current feed of the con-
necting links 104 and 112 the system of Figure 13 heats.
The cover plate 108 may be immobilized on the lamella
element 106 in correspondence to the cover plate 96.
[0066] In Figure 14 a lamella element 114 is shown
after bending in the suitable forming machine according
to Figure 5. Different to the lamella element 62 in Figure
5 the lamella element 114 has in its bending areas tar-
geted material weaknesses 116 showing in an enlarged
part of Figure 14. The targeted material weaknesses 116
can be in the form of notches, especially pressed notch-
es, incisions or dimples (dimple line or dimple zone) for
example. Further the targeted material weaknesses 116
could be on one or both sides of the lamella element 114.
[0067] The bending to form the rectangular type lamel-
la element according to the preceding practical example,
see for example Figure 4, is often susceptible to varia-
tions in the fin raw material (the aluminium roll), and can
sometimes cause irregular "bending" during the bending
process. To avoid this the targeted material weaknesses
116 are formed in the lamella return portions of the la-
mella element 114. These are introduced during the die
cut process, or during any other step more appropriate.
[0068] Figure 15showsthe lamellaelement 114 before
the bending in the suitable forming machine. It is recog-
nizably that the targeted material weaknesses 116 ex-
tend essentially perpendicularly to the longitudinal axis
of the lamella element 114 and over the entire width of
the lamella element 114. The targeted material weak-
nesses 116 are formed on one side of the lamella element
114.

[0069] Therefore the purpose of the targeted material
weaknesses 116 is that the bending process is a con-
sistent process.

[0070] Figure 16 discloses the lamella element 114 of
Figure 15 after compressing according to Figure 6. The
targeted material weaknesses 116 are arranged in an
inner edge area of the lamella element 114 between the
lamella return portion 26 and the lamellae connected by
the lamella return portion 26.

[0071] Figure 17 represents a lamella element 118
having in addition or instead to the targeted material
weaknesses of Figure 14 in its bending area of the
tongues 76 and 78 targeted material weaknesses in the
form of a dimple zone 120.

[0072] Whatis disclosed is alamella element compris-
ing at least a plurality of lamellae that are integrally con-
nected and arranged one behind the other. On at least
one lamella a bracket is formed which laterally overlaps
another lamella.

List of Reference Symbols:
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lamella element
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reception groove
reception groove
longitudinal edge
longitudinal edge
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tongue end portion
tongue end portion
major surface
major surface
metallic ribbon
rolling die
punched void
punched void
holding jig
forming force
lamella element
lamella

lamella

tongue

tongue

return portion
bending portion
bending portion
lamella element
heating unit
lamella element
side

heating elements
cover plate

side

end portion

end portion
connecting link
heating unit
lamella element
cover plate

end portion

end portion
lamella element

targeted material weaknesses

lamella element
dimple zone
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Claims
1. A lamella element comprising at least a majority of

interconnected lamellae (2 to 22) that are arranged
one behind the other, and a tongue (32, 34) which
is formed on a lamella (4, 8, 12, 16, 20) and laterally
overlaps another lamella (2, 6, 10, 14, 18, 22).

The lamella element according to claim 1, wherein
the tongue (32, 34) additionally engages the another
or a further lamella (2, 6, 10, 14, 18, 22).

The lamella element accordingto claim 1 or 2, where-
in the tongue (32, 34) is formed on a longitudinal
edge (36, 46) of the lamella (4, 8,12, 16, 20) and
engages and/or overlaps the another lamella (2, 6,
10, 14, 18, 22) at the longitudinal edge (44) thereof.

The lamella element accordingto claim2 or 3, where-
in the tongue (32, 34) engages the another or a fur-
therlamella (2, 6, 10, 14, 18, 22) at the major surface
(58, 60) thereof.

The lamella element accordingto claim 3 or 4, where-
in a tongue (32, 34) is formed on each longitudinal
edge (36) of the lamella (4, 8, 12, 16, 20).

The lamella element according to claim 5, wherein
the tongues (32, 34) of a lamella (4, 8, 12, 16, 20)
each overlap and/or engage different lamellae (2, 6,
10, 14, 18, 22).

The lamella element according to the preceding
claims, wherein all the lamellae (2 to 22) are con-
nected via tongues (32, 34).

The lamella element according to the preceding
claims, wherein it alternatingly comprises lamellae
(2 to 22) with and without tongues (32, 34), with the
lamellae (4, 8, 12, 16, 20) having tongues (32, 34)
overlapping and/or engaging the respective lamellae
(2, 6, 10, 14, 18, 22) adjacent to them.

The lamella element according to any one of claims
3to 8, wherein arespective tongue (32, 34) is formed
in atongue groove (38) realized from the longitudinal
edge (36) of the lamella (4, 8, 12, 16, 20).

The lamella element according to the preceding
claims, wherein the tongue (32, 34), in order to en-
gage and/or overlap a lamella (2, 6, 10, 14, 18, 22),
extends through a reception groove (40, 42) realized
inthislamella (2, 6, 10, 14, 18, 22) atleastin portions
thereof.

The lamella element according to claim 10, wherein
the tongue grooves and reception grooves (38, 40,
42) of a respective side of the lamella element (1)
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are arranged substantially one behind another when
viewed in a longitudinal direction.

The lamella element according to claim 10 or 11,
wherein the lamellae (2 to 22) have a V-shaped ar-
rangement relative to each other, and the tongues
(32, 34) and the tongue grooves and reception
grooves (38, 40, 42) are each formed in a range
wherein the lamellae (2 to 22) connected to the
tongue (32, 34) have a comparatively small spacing.

The lamella element according to the preceding
claims, wherein targeted material weaknesses (116,
120) are formed in the area of bending portions.

A heating device for air heating comprising at least
one heating unit (88, 105) comprising a lamella ele-
ment (90, 106) according to any one of the preceding
claims, wherein the heating unit (88, 105) has atleast
one heating element (94) which is fixed on lamella
return portions (24, 26) of a first side (92) of the la-
mella element (1) which interconnect the lamellae (2
to 22).

The heating device according to claim 14, wherein
the at least one heating unit (88, 105) comprises a
cover plate (96, 108) fixed on lamella return portions
(24, 26) of a further side (98) of the lamella element
(1) which interconnect the lamellae (2 to 22).

A method for manufacturing a lamella element (1),
in particular according to any one of claims 1 to 13,
including the steps of:

- punching one or several tongues (32, 34) from
a metallic ribbon (62);

- bending the metallic ribbon (62) to form lamel-
lae (2 to 22) that are arranged one behind the
other;

- bending the atleast one or the several tongues
(32, 34) toward the longitudinal edge (44) of the
lamella or lamellae (2, 6, 10, 14, 18, 22) to be
overlapped.

The method according to claim 16, including the ad-
ditional step of:

- bending a tongue end portion (54, 56) of the
bent one or several tongues (32, 34) toward the
major surface (58, 60) of the lamella or lamellae
(2, 6, 10, 14, 18, 22) to be engaged.
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