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(54) PTC HEATER

(57) The invention relates to PTC heater (1) compris-
ing a plurality of PTC thermistors (2) and comprising two
electrically conductive contact plates (3a, 3b). The re-
spective PTC thermistor (2) is plate-like and has two large
surfaces (4a, 4b), which are located opposite one another
in the height direction (HR). The PTC thermistors (2) are
arranged in the height direction (HR) between the contact
plates (3a, 3b) and are electrically contact-connected
thereto at the large surfaces (4a, 4b). The PTC thermis-
tors (2) are arranged next to one another and spaced
apart from one another in the longitudinal direction (LR),

so that the respective contact plate (3a, 3b) is divided
into a plurality of contact areas (5a, 5b), which overlap
with the PTC thermistors (2) in the height direction (HR),
and into a plurality of transition areas (6a, 6b), which con-
nect the contact areas (5a, 5b).

According to the invention, the respective transition
areas (6a, 6b) of the respective contact plate (3a, 3b) in
the width direction (BR) are several times smaller than
the respective contact areas (5a, 5b) of the respective
contact plate (3a, 3b) in the width direction (BR).
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Description

[0001] The invention relates to a PTC heater compris-
ing a plurality of PTC thermistors according to the pre-
amble of claim 1.
[0002] PTC heaters (PTC: Positive Temperature Co-
efficient) are already known, for example, from DE 10
2016 107 032 A1. A PTC heater usually has a plurality
of PTC thermistors and two contact plates, between
which the PTC thermistors are then arranged next to one
another. Via the contact plates, voltage is applied to the
PTC thermistors, whereby the latter develop heat. The
PTC thermistors are usually cuboid-shaped and abut with
their large surfaces on the two contact plates in an elec-
trically conductive manner. The height of the PTC ther-
mistors thereby specifies the creep distance between the
two contact plates and is not to fall below a predetermined
value for this reason. Disadvantageously, the efficiency
of the PTC thermistors and thus of the PTC heater de-
creases with the height. PTC thermistors with the height
of approx. 2 mm are currently used, and the efficiency of
the PTC thermistors and of the PTC heater is thus re-
duced to approx. 70%. As the height of the PTC thermis-
tors increases, so does the parasitic capacitance in the
PTC heater. An electromagnetic coupling can further be
created in the PTC thermistors. If, for example, two PTC
thermistors are arranged symmetrically to one another,
an inductive and a capacitive connection can establish
between them. The signals in these PTC thermistors can
thus influence one another, which is known as diaphony
effect.
[0003] It is thus the object of the invention to specify
an improved or at least alternative embodiment for a PTC
heater of the generic type, in the case of which the de-
scribed disadvantages are overcome.
[0004] This object is solved according to the invention
by means of the subject matter of independent claim 1.
Advantageous embodiments are subject matter of the
dependent claims.
[0005] A PTC heater has a plurality of PTC thermistors
and two electrically conductive contact plates. The re-
spective PTC thermistor is plate-like and has two large
surfaces, which are located opposite one another in the
height direction. The PTC thermistors are arranged in
the height direction between the contact plates and are
electrically contact-connected thereto at the large sur-
faces. The PTC thermistors are thereby arranged next
to one another and spaced apart from one another in the
longitudinal direction, so that the respective contact plate
is divided into a plurality of contact areas, which overlap
with the PTC thermistors in the height direction, and into
a plurality of transition areas, which connect the contact
areas. In other words, the contact areas of the respective
contact plates and the large surfaces of the respective
PTC thermistors are arranged so as to overlap in the
height direction, and the transition areas of the respective
contact plates and the large surfaces of the respective
PTC thermistors are arranged so as not to overlap in the

height direction. According to the invention, the respec-
tive overlap areas of the respective contact plate in the
width direction are several times smaller than the respec-
tive contact areas of the respective contact plate in the
width direction.
[0006] The respective PTC thermistor is plate-like and
preferably cuboid-shaped. In connection with the present
invention, the term "plate-like" means that the dimen-
sions of the respective PTC thermistor in the height di-
rection are several times smaller than in the width direc-
tion and in the longitudinal direction. The height direction,
the longitudinal direction, and the width direction are
thereby aligned perpendicular to one another. Here and
below, the terms "width" or "height" or "length" of an el-
ement in the PTC heater in each case refer to the dimen-
sions of this element in the width direction or in the height
direction or in the longitudinal direction. The term "several
times smaller" means that the width of the respective
transition area is at least two times smaller than the width
of the respective contact area. Due to the fact that the
individual PTC thermistors are connected to one another
over the transition areas of the contact plates, and the
width of the transition areas is small, the negative effect
of the PTC thermistors on one another can be reduced.
[0007] It can advantageously be provided that the sur-
face of the respective contact area is smaller than the
large surface of the respective PTC thermistor. The re-
spective contact area thereby protrudes circumferentially
to the inside from an edge of the large surface of the
respective PTC thermistor. In the case of a consistent
height of the PTC thermistors, the creep distance be-
tween the two contact plates is thus increased. The height
of the PTC thermistors can thus be selected independ-
ently of the specified creep distance, and the efficiency
of the PTC heater can thus be increased. It goes without
saying that the surface of the respective contact area and
the respective large surface are to be determined trans-
versely to the height direction. If the surface of the re-
spective contact area and the respective large surface
are rectangular, they are determined by the respective
width and the respective length.
[0008] It can advantageously be provided that the
height of the respective PTC thermistor is between 1.1
mm und 1.8 mm. The respective PTC thermistor has thus
a lesser height than the conventional PTC-Thermistor
which has the height over 1.8 mm. Thereby, the efficiency
of the PTC heater can be increased.
[0009] To be able to connect the respective contact
plates to an external voltage source, a connecting area
of the contact plate can connect integrally to a contact
area, which is last in the longitudinal direction. The con-
necting area is thereby several times smaller in the width
direction than this last contact area in the width direction.
In other words, the connecting area has a width, which
is several times smaller than the width of this last contact
area. It is conceivable that the respective connecting area
is embodied identical to one of the respective transition
areas. In other words, the respective connecting area
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can have the same length and the same width as one of
the respective transition areas. It is further also conceiv-
able that the connecting areas of the two contact plates
are embodied on a longitudinal end of the PTC heater.
It is also conceivable, however, that the connecting areas
of the two contact plates are embodied on opposite lon-
gitudinal ends of the PTC heater.
[0010] It can advantageously be provided that, on
width ends of the adjacent contact areas, the respective
transition area connects integrally to them and thus con-
nects the respective contact areas to one another in a
bridge-like manner. If the respective adjacent contact ar-
eas are connected to one another in a bridge-like manner,
they form a straight edge and a step-shaped edge at the
respective contact plate, together with the respective
transition area in the longitudinal direction. It can advan-
tageously be provided that the transition areas of the two
contact plates do not overlap one another in the height
direction. The air gap between the two contact plates can
thus be increased.
[0011] It can advantageously be provided that all con-
tact areas of the respective contact plate are of identical
width in the width direction. In the alternative or in addi-
tion, it can be provided that all transition areas of the
respective contact plate are of identical width in the width
direction. It can advantageously be provided that all con-
tact areas and/or all transition areas of the respective
contact plate are in each case embodied identical to one
another. The two contact plates can advantageously be
embodied identically and can be arranged so as to be
rotated relative to one another by 180° in the longitudinal
direction. The production of the contact plates and also
the assembly thereof to the PTC thermistors can thus be
simplified.
[0012] In the case of an advantageous further devel-
opment of the PTC heater, it is provided that an electri-
cally conductive coating is arranged between the respec-
tive contact area of the contact plate and the respective
assigned large surface of the PTC thermistor. The elec-
trically conductive coating then connects the large sur-
face of the PTC thermistor and the contact area of the
contact plate in an electrically conductive manner. The
contact area of the contact plate can thereby abut com-
pletely on the coating. The surface of the coating and the
surface of the respective contact area can advanta-
geously be the same size.
[0013] The surface of the respective coating can ad-
vantageously be smaller than the large surface of the
respective PTC thermistor. In addition, the respective
coating can protrude circumferentially to the inside from
an edge of the respective large surface of the PTC ther-
mistor. In the case of a consistent height of the PTC ther-
mistors, the creep distance between the coatings, which
are located opposite one another, is thus increased. The
height of the PTC thermistors can thus be selected inde-
pendently of the specified creep distance, and the effi-
ciency of the PTC heater can thus be increased. The
creep distance between the two contact plates is further

also increased due to the coating.
[0014] In summary, the height of the PTC thermistors
in the PTC heater can be reduced. The material costs
can thus be reduced and the efficiency of the PTC heater
can advantageously also be increased. The negative ef-
fects of the PTC thermistors on one another and the par-
asitic capacitance in the PTC heater can further also be
reduced.
[0015] Further important features and advantages of
the invention follow from the subclaims, from the draw-
ings, and from the corresponding figure description on
the basis of the drawings.
[0016] It goes without saying that the above-mentioned
features and the features, which will be described below,
cannot only be used in the respective specified combi-
nation, but also in other combinations or alone, without
leaving the scope of the present invention.
[0017] Preferred exemplary embodiments of the inven-
tion are illustrated in the drawings and will be described
in more detail in the description below, whereby identical
reference numerals refer to identical or similar or func-
tionally identical components.
[0018] In each case schematically,

Fig. 1 shows a top view onto a PTC heater according
to the invention;

Fig. 2 shows a layered sectional view of a portion of
the PTC heater shown in Fig. 1;

Fig. 3 shows a sectional view of a portion of the PTC
heater shown in Fig. 1;

Fig. 4 shows a view of a PTC thermistor of the PTC
heater shown in Fig. 1.

[0019] Fig. 1 shows a top view onto a PTC heater 1
according to the invention. A layered sectional view of a
portion of the PTC heater 1 is shown in Fig. 2. Fig. 3
furthermore shows a sectional view of the portion of the
PTC heater 1 shown in Fig. 2. With reference to Fig. 1,
Fig. 2, and Fig. 3, the PTC heater 1 has a plurality of PTC
thermistors 2 and two contact plates 3a and 3b. The re-
spective PTC thermistor 2 is cuboid-shaped and extends
in the height direction HR, the longitudinal direction LR,
and in the width direction BR. The respective PTC ther-
mistor 2 thereby has two large surfaces 4a and 4b, which
are located opposite one another in the height direction
HR. The individual PTC thermistors 2 are arranged
spaced apart next to one another in the longitudinal di-
rection LR and between the contact plates 3a and 3b in
the height direction HR. As can in particular be seen in
Fig. 2 and Fig. 3, the respective contact plate 3a or 3b,
respectively, is electrically contact-connected to the re-
spective PTC thermistor 2 on its large surface 4a or 4b,
respectively, via a coating 7a or 7b, respectively. Fig. 4
shows the PTC thermistor 2 with the coating 7a, which
is applied to the large surface 4a. In Fig. 1, the PTC heater
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1 is shown facing the contact plate 3a, and the coating
7a, which is located below the contact plate 3a, is sug-
gested by means of broken lines.
[0020] The respective contact plate 3a or 3b, respec-
tively, is divided into contact areas 5a or 5b, respectively,
and into transition areas 6a or 6b, respectively. The re-
spective contact plate 3a or 3b, respectively, and the
large surface 4a or 4b, respectively, of the respective
PTC thermistor 2 overlap one another in the respective
contact area 5a or 5b, respectively, in the height direction
HR. The respective transition areas 6a or 6b, respective-
ly, connect the individual contact areas 5a or 5b, respec-
tively, to one another in a bridge-like manner. The re-
spective contact plate 3a or 3b, respectively, and the
large surface 4a or 4b, respectively, of the respective
PTC thermistor 2 do not overlap one another in the re-
spective transition area 6a or 6b, respectively, in the
height direction HR. In the contact areas 5a or 5b, re-
spectively, the contact plate 3a or 3b, respectively, abuts
on the respective coating 7a or 7b, respectively, and is
thus connected to the PTC thermistor 2 in an electrically
conductive manner. According to the invention, the width
of the respective transition areas 6a or 6b, respectively,
is several times smaller than the width of the respective
contact areas 5a or 5b, respectively. With reference to
Fig. 1, a connecting area 8a or 8b, respectively, is em-
bodied on the respective contact plate 3a or 3b, respec-
tively. The shape of the connecting area 8a or 8b, re-
spectively, thereby corresponds to the respective transi-
tion area 6a or 6b, respectively. The PTC heater 1 can
be connected to an external voltage source via the con-
necting areas 8a and 8b, and the PTC thermistors 2 can
be supplied with voltage.
[0021] As can in particular be seen in Fig. 3 and Fig.
4, the surface of the respective coating 7a or 7b, respec-
tively, is smaller than the large surface 4a or 4b, respec-
tively, of the respective PTC thermistor 2. The coating
7a or 7b, respectively, thereby protrudes to the inside
from an edge 9a or 9b, respectively, of the large surface
4a or 4b, respectively. As can in particular be seen in Fig.
2 and Fig. 3, the surface of the respective contact area
5a or 5b, respectively, is also smaller than the large sur-
face 4a or 4b, respectively, of the respective PTC ther-
mistor 2. The contact area 5a or 5b, respectively, thereby
protrudes to the inside from the edge 9a or 9b, respec-
tively, of the large surface 4a or 4b, respectively. The
respective contact area 5a or 5b, respectively, thereby
advantageously follows the respectively assigned coat-
ing 7a or 7b, respectively. In this exemplary embodiment,
the surface of the respective contact area 5a or 5b, re-
spectively, corresponds to the surface of the assigned
coating 7a or 7b, respectively. It is conceivable, however,
that the two surfaces differ from one another. As can in
particular be seen in Fig. 1 and Fig. 2, the transition areas
6a and the transition areas 6b do not overlap one another
in the height direction HR. As is identified in Fig. 3, the
creep distance KSB between the two coatings 7a and 7b
is thus increased in the PTC heater 1 and can be varied

independently of the height of the PTC thermistor 2. The
creep distance KSK between the contact plates 3a and
3b is also increased.
[0022] The two contact plates 3a and 3b are made of
a single piece and are made of an electrically conductive
material, such as, for example, metal. The PTC thermis-
tors 2 can be made, for example, of a PTC ceramic. Ad-
vantageously, the coating 7a and 7b is electrically con-
ductive. The contact areas 5a and 5b as well as the tran-
sition areas 6a and 6b are in each case embodied iden-
tical to one another. The connecting areas 8a and 8b are
also identical to one another. The two contact plates 3a
and 3b are further embodied identical to one another and
are arranged on the PTC thermistors 2 so as to be rotated
relative to one another by 180° about the longitudinal
direction LR.
[0023] In summary, the creep distance KSK between
the contact plates 3a and 3b is increased in the PTC
heater 1, and the height of the PTC thermistors 2 can be
reduced. Advantageously, the height of the respective
PTC thermistor can be between 1.1 mm und 1.8 mm and
lesser than the height of the conventional PTC-Thermis-
tor, which has the height over 1.8 mm. The material costs
in the PTC heater 1 can thus be reduced and the effi-
ciency of the PTC heater 1 can also be increased. The
negative effect of the PTC thermistors 2 on one another
can further also be reduced.

Claims

1. A PTC heater (1) comprising a plurality of PTC ther-
mistors (2) and comprising two electrically conduc-
tive contact plates (3a, 3b),

- wherein the respective PTC thermistor (2) is
plate-like and has two large surfaces (4a, 4b),
which are located opposite one another in the
height direction (HR),
- wherein the PTC thermistors (2) are arranged
in the height direction (HR) between the contact
plates (3a, 3b) and are electrically contact-con-
nected thereto at the large surfaces (4a, 4b),
- wherein the PTC thermistors (2) are arranged
next to one another and spaced apart from one
another in the longitudinal direction (LR), so that
the respective contact plate (3a, 3b) is divided
into a plurality of contact areas (5a, 5b), which
overlap with the PTC thermistors (2) in the height
direction (HR), and into a plurality of transition
areas (6a, 6b), which connect the contact areas
(5a, 5b),

characterized in
that the respective transition areas (6a, 6b) of the
respective contact plate (3a, 3b) in the width direction
(BR) are several times smaller than the respective
contact areas (5a, 5b) of the respective contact plate
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(3a, 3b) in the width direction (BR).

2. The PTC heater according to claim 1,
characterized in

- that the surface of the respective contact area
(5a, 5b) is smaller than the large surface (4a,
4b) of the respective PTC thermistor (2), and
- that the respective contact area (5a, 5b) pro-
trudes circumferentially to the inside from an
edge (9a, 9b) of the large surface (4a, 4b) of the
respective PTC thermistor (2).

3. The PTC heater according to claim 1 or 2,
characterized in
that the transition areas (6a, 6b) of the two contact
plates (3a, 3b) do not overlap one another in the
height direction (HR).

4. The PTC heater according to one of claims 1 to 3,
characterized in
that a connecting area (8a, 8b) of the contact plate
(3a, 3b) connects integrally to a contact area (5a,
5b), which is last in the longitudinal direction (LR),
with said connecting area being several times small-
er in the width direction (BR) than this last contact
area (5a, 5b) in the width direction (BR).

5. The PTC heater according to one of claims 1 to 4,
characterized in
that, on width ends of the adjacent contact areas
(5a, 5b), the respective transition area (6a, 6b) con-
nects integrally to them and thus connects the re-
spective contact areas (5a, 5b) to one another in a
bridge-like manner.

6. The PTC heater according to one of claims 1 to 5,
characterized in
that all contact areas (5a, 5b) of the respective con-
tact plate (3a, 3b) are of identical width in the width
direction (BR).

7. The PTC heater according to one of claims 1 to 6,
characterized in
that all transition areas (6a, 6b) of the respective
contact plate (3a, 3b) are of identical width in the
width direction (BR).

8. The PTC heater according to one of claims 1 to 7,
characterized in
that the two contact plates (3a, 3b) are embodied
identically and are arranged so as to be rotated rel-
ative to one another by 180° in the longitudinal di-
rection (LR).

9. The PTC heater according to one of claims 1 to 8,
characterized in
that an electrically conductive coating (7a, 7b) is ar-

ranged between the respective contact area (5a, 5b)
of the respective contact plate (3a, 3b) and the large
surface (4a, 4b) of the respective PTC thermistor (2),
which electrically conductive coating connects the
contact plate (3a, 3b) in the respective contact area
(5a, 5b) and the large surface (4a, 4b) of the respec-
tive PTC thermistor (2) in an electrically conductive
manner.

10. The PTC heater according to claim 9,
characterized in

- that the surface of the respective coating (7a,
7b) is smaller than the large surface (4a, 4b) of
the respective PTC thermistor (2), and
- that the respective coating (7a, 7b) protrudes
circumferentially to the inside from an edge (9a,
9b) of the large surface (4a, 4b) of the respective
PTC thermistor (2).

11. The PTC heater according to claim 9 or 10,
characterized in
that the surface of the coating (7a, 7b) and the sur-
face of the respective contact area (5a, 5b) are of
the same size.

12. The PTC heater according to one of claims 2 to 11,
characterized in
that the height of the respective PTC thermistor (2)
in the height direction (HR) is between 1.1 mm und
1.8 mm.
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