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(57) Abrege(suite)/Abstract(continued):

of the heating elements (3). In the housing (1) the heating elements (3) are arranged In electrical contact with the ground
connection and the electrical supply connection. The housing (1) consists of an electrically conducting material, for example,
aluminium and Is constructed in one piece with a moulded-on ground connection (1a). The heating elements (3) and the electronic
circuit (/) are arranged In direct electrical contact with the housing (1).
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ABSTRACT OF THE DISCLOSURE

An electrical air heating apparatus especially for a
motor vehicle with electrical heating elements (3) for
heating the air and a housing (1) which has a ground

connection (la), an electrical supply connection and an

electronic circuit (7) to control the supply of the heating

elements (3). In the housing (1) the heating elements (3)

are arranged 1n electrical contact with the ground
connection and the electrical supply connection. The
housing (1) consists of an electrically conducting
material, for example, aluminium and is constructed in one
piece with a moulded-on ground connection (la). The heating

elements (3) and the electronic circuit (7) are arranged in

direct electrical contact with the housing (1) .
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ELECTRICAL AIR HEATING APPARATUS IN PARTICULAR FOR A MOTOR
VEHICLE '

The invention relates to an electrical air heating

apparatus in particular for a motor vehicle with electrical

heating elements for heating the ailir and a housing which

has a ground connection, an electrical supply connection

'

and an electronic c¢ilyxculit to control the supply of the

heating elements and at which the heating elements are

arranged 1n electrical contact with the ground connection

and the electrical supply connection.

Such an electrical air-heating apparatus in which the

electrical heating elements are formed of PTC heating rods

1s known. In the known heating apparatus the housing

congists of a plastic material in which the heating

elements provided in a casting or sealing compound are

connected to the electrical supply connection wvia the
electronic circuit on the one side and to the grdund
connection via a ground plate and a ground pin electrically
connected thereto on the other side.

In the known heating apparatus the thermal and <the
mechanical connection between the housing, the electronic
circuit and the heating elements is achieved by means of a
plurality of components wherein it is necessary to provide
additional fillers such as adhesives and sealing compounds
to achieve high compensation for tolerances. As well as the
actual sealing function, the adhesives and sealing

compounds also take on the function of absorbing any forces

and moments of the heating apparatus. In this case,

however, the sealing and connection between the plastic

housing and the heating elements, which are generally

' mad

tormed of aluminium heating rods, are not easily

processable and reliable. The required lifetime cannot be

ensured so far. Furthermore, in the known heating apparatus

the forces appearing are transmitted up to the printed

circuit board on which the electronic circuit is provided.

As a result of this transmission, there may be some
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mechanical stressing of the printed circuit board which is

associated with a high risk of damage to the electronic

components.
The object of the 1nvention 1s thus to provide an

electrical air heating apparatus of the type specified
initially which manages with a smaller number of
components, especially in the region of its housing.

This object 1s achieved according to the invention by
the construction specified in claim 1.

an

As a result of the fact that in the heating apparatus

according to the invention, the housing consists of an

electrically conducting material and is constructed in one

piece with the ground connection, the ground potential lies

at the housing so that this not only fulfils the housing

gy

function but also the function of the ground plate, <the

ground pin and the ground connection for adaptation by the

customer, which are present in the known heating apparatus.

This has the consequence that the ground plate, the ground

pin and the sealing compound which are provided as separate

components in the known heating apparatus, are dispensed

with in the heating apparatus according to the invention.

Especially preferred further developments and

embodiments of the heating apparatus according to the
invention are the subject matter of claims 2 to 7.
These further developments and embodiments of the

heating apparatus according to the invention especially

have the advantage that heat can be conducted and removed
from the printed circuit board carrying the electronic '
circuit and the power switches into the heating region,
that heat exchange can take place without surface loss o)
heat transport wvia breaks in the housing with weight
optimlsation, and that the mechanical fixing o©f all the
components, the fixing of the printed-circuit board, the

entire ground contacting of the heating apparatus and the

direct ground contacting can be made polarity-safe via the

ground connection moulded on to the housing for a
customer's cable. '



of production s
that processable methods can be used.
the mechanical hea

ermal energy

into

actual hea

and moments

providing additional componen
embodimentsg
according to the invention are described in detail in

following with reference to the drawings, wherein:

Figure 1 1is
alr heating appars

Figure 2 1s a

shown in Figure 1,
Figure 3 1s a sectiocnal view along

Figure 2 with the printed circuit board,
Figure 4 1s a sectional view along

Figure 3,

Figure 5 1s a sectional view along the line B-!

Figure 2 with the printed circuit board and power switches,

production, there are the advanta

In Terms O

as a result of the smaller number ot
in series production 1s smaller and

Ceps

In addition,
thi

for the removal of
the heating regions are simpler and the heat from the

cing region, wherein the ground con

made polarity-safe via the ground connection
from the heating region can be absorbed without

Preferred

. perspective view of

tus with PTC heating elements,
front wview of the heating apparatus
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ges that

- components the number

--transfer interfaces

from the power switches

power switches 18 removed directly wvia the housing 1nto the

cactilng can be
and the forces

LS.

of the heat ing apparatus
the

- an empodiment of an

the line RB-B 1in

the line D-D in

B3 in

Figure 6 1s a sectional view along the line C-C in

Figure 5,

Figure 7 1is a sectional view =&

Figure 6,

along the line A-A in

Figure 8 i1s an embodiment of a known heating apparatus

1n view corresponding to the sectional view along the

C-C 1n Figure 5,

Figure
apparatus according to the invention in
D-D 1in Figure'B,

modi:

1 1ne

"1ed embodiment of the heating

18

along the line ;
Figure 10 is the modi:

a sectional view

“1ed embodiment 1n a sectional

view along the line C-C in Figure 5 and



CA 02418591 2003-02-10

Figure 11 1s the modified embodiment 1n a sectional
view along the line A-A 1n Figure 10. '

The embodiment of an electrical heating apparatus
especially for an motor vehicle shown 1n Figure 1
substantially consists of electrical heating elements 3
which are arranged on the one side on a distal counter ox
outer support 4 and on the other side on a housing 1 closed
by a housing cover 2.

As can be seen 1n detail in Figure 2, the heating

elements 3 consist of heating rods 3b filled with PTC
bricks. As can be seen from Figure 6, contact tongues 3c
are located 1inside the rods 3b, whereby the rods 3b make

the outer connection on one s8ide. On the rods 3b are

mounted fins 3a which radiate the heat produced when

electrical power 1s supplied to the rods 3b to the

surrounding alir. The outer support 4 1is mounted on the

geire

heating elements 3 and on the outer connection side of the

heating elements 3 there are inserted sealing elements 6

- |

“or sealing, through which the contact tongues 3¢ project.

The heating elements 3 are pressed onto the housing 1.
Contact with the mounting space, for example, in a

motor vehicle 1s made via a seal 5 provided on the housing
1.

pr-

The housing 1 consists of an electrically conducting

materlal, especially aluminium, and is constructed in the

fashion shown in Figure 6 in one piece with a moulded-on

ground connection la in the form of a ground dome. The
heating rods 3b are connected wvia the housing 1 and the

ground dome la to the ground connection 1b, which can be

designed as the customer wishes, and are connected with

- their contact tongues 3¢ via a printed circuit board 7

fitted with power switches 7a to the electrical supply

connection, which  holds the electronic clircult for

controlling the electrical supply of the heating elements
3. '

The ground connection 1b in the ground dome la of the

ol

housing 1 shown in the drawing is shown in the form of a

‘e
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gscrew-in bolt but can likewise be constructed as an insert

part or a press-in part or can be built-in or fixed in a

prove

hole in the ground dome la by means of a screw.

The printed 'circuit board 7 equipped with power

switches 7a for the heating elements 1s in thermal contact

with the housing 1 wvia a heat-conducting material 8, for

example, an adhesive, a paste or a film. By this means the

heat produced during operation of the powér switch 7a 1is

transported wvia the printed-circuit board 7 and the heat-

conducting material 8 into the housing 1 and from there via

the heating elements 3, namely the rods 3b to the fins 3a,

which radiate this heat to the surrounding air.

In the modified embodiment of the heating apparatus

according to the invention shown in Figures 9 to 11, the

sealing elements 6 provided in the first embodiment are

missing and the heating rods 3b are instead welded to the

housing 1 wvia a welded joint 9 with or without admixed

material. The correspcnding welded seam which is formed on

the rods 3a after assembly of the housing 1, can be formed

on the inside or on the outside of the housing 1, wherein

welding at both positions 1s also possible as shown in

Figures 9 and 11.

In the modified example, the heat of the power switch

7a 1s transferred through the printed circuit board 7 wvia

the welded rods 3b to the mounted fins from where this heat

1s radiated to the surrounding air.

Since the rods 3b in both the above embodiments are

pressed into the housing 1 or mounted and welded, a stable

pasic structure 1s achieved. This basic structure absorbs

g

mechanical forces and moments. As a result of the rods 3b

"
e

pressing 1n or the mounting and welding of the rods 3b,

~

tilting is no longer possible.

As a result of the inserted sealing elements 6, the

rods 3b are sealed towards the housing 1 and the process is

arranged safely by means of  force-distance

measurement /monitoring. In the modified example sealing is

achieved via the circumferential welded geam.
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A housing cover 2 made of a plastic material completes

the basic structure.

As shown especlally 1in Figure 6, cooling fins 1c

constructed integral with the housing 1 are provided on the

side of the housing 1 facing the heating elements 3.

The one-part housing 1 provided 1n the above

embodiment, comprising an electrically conducting material,

especilally aluminium, takes over the functions of a

P

housing, namely protection of the electronic circuits,

e

provision of a flange for the air-conditioning box and

mechanically stable accommodation of the rods 3b, a ground

plate, accommodating the orinted clrcult board,

transferring the heating energy generated by the power

switches 7a to the heating elements 3, mechanically stable

gt

accommodation of the rods 3b, ground contacting of the

printed circuit board 7 and the heating elements 3 and a

ground dome, namely ground contacting of the printed
circuit Dboard 7, the heating elements 3 and the ground

connection 3b possibly making the positive connection

polarity-safe in the form of a single component.

The housing 1 is at ground potential so that there is

no separate ground plate and the printed circuit board 7

can be 1nserted directly with the heat-conducting material
8 1nto the housing 1.
As shown 1in Figure 8, however in the known heating

apparatus, both housing parts, namely the housing cover 2

and the housing body 10, are made of a plastic material and
a ground pin 12, a ground plate 11 and a sealing compound
13 wvia which the heating rods 3b are accommodated in the

housing 10, are provided separately.

Iln contrast to this known design, in the embodiment of

the heating apparatus according to the invention described

above, the heat transfer interfaces are improved since no

ground plate 1s clamped to the heating rod but the thermal

energy 18 removed directly from the power switches 7a into

the heating region of the heating elements 3. By this means
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I}

an optimum transfer of heat is achieved in the direction of

" the heating element surface. |
In the heating apparatus according to the i1nvention

however, the housing 1 not only transfers the transported

thermal energy to the heating element surface but the

thermal energy is guilded by the built-in housing fins 1c

directly to the surrounding air.
Any loosening of the mechanical clamp connections

provided in the known heating apparatus, when changes in

I)

temperature occur, is prevented by the one-part design oL

the housing 1 in which the rods 3b are pressed in as far as

the ground connection 1b.

As has already been described above, as a result of
the design of the aluminium housing 1 with integrally cast
ground dome la, the ground potential 1is guided directly
outwards and the ground pin, conventionally mounted
separately on a ground plate, 1s thus unnecessary. The

ground connection 1lb can be implemented as a self-tapping

screw to make both connections polarity-safe via a normal
- threaded connection or built in ag desired by the customer.

Loads caused by moments which appear during the later

assembly and use of the ground connecting cable are
decoupled from the printed circuit board.

The ground contact of the rods 3b of the heating

elements 3 to the ground connection 1b is thus made
directly wvia the housing 1la, and interfaces between a
ground plate clamped to the heating rods, to the ground
plate and between the ground pin affixed to the ground
plate are dispensed with.

Thus, the assembly of a ground plate, a ground pin and

the corresponding mechanical equipment for handling these

components are superfluous in the manufacturing process.
As a result of the form-locking or form fitting,

pressing in or assembly and welding of the rods 3b of the

heating elements 3 into the housing 1, forces and moments

are absorbed by the housing 1 which otherwise would be
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transferred to a plastic housing by the incorporation of
various liguid sealing media to be hardened.

The form-fitting sealing 1s achieved by the sealing

elements 6 mounted before pressing in the rods 3b or by the
circumferential welded seam. As a result of the stability
and seal thereby achieved, sealing materials such as a
silicon bead and sealing compound can be dispensed with and
the mechanical equipment necessary for this such as casting

installations, furnaces, handling equipment and so on is

superfluous.




CA 02418591 2011-05-04

. 9.

CLATMS

1. An electrical air heating apparatus, comprising:
electrical heating elements for heating air, and

a housing which has a ground connection, an electrical
supply connection and an electronic c¢ircuit ¢to
control supplying of electrical power to the heating
elements and at which the heating elements are

arranged in electrical contact with the ground
connection and the electrical supply connection,

wherein the housing 1s constructed of an electrically
conducting material and in one piece with a moulded-
on ground connection, and wherein the heating
elements and the electronic circuit are arranged in
direct electrical contact with the housing;

and wherein a layer of heat-conducting material 1is
arranged between a printed circuit board, which
carries the electronic circuit for controlling the
supply of electrical power to the heating elements,

and the housing.

2. The heating apparatus according to claim 1, characterized

in that the heating elements are pressed into the housing.

3. The heating apparatus according to c¢laim 1 or 2,
characterized in that the heating elements are arranged by a

gsealing element in the housing.

4 . The heating apparatus according to c¢claim 1 or 2,
characterized in that the heating elements are mounted in the

housing and welded to the housing.

5. The heating apparatus according to any one of claims 1-4,
characterized in that on the side of the housing facing the
heating elements, cooling fins are constructed integrally with

the housing.

40279070.1
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6. The heating apparatus according to any one of claims 1-5,
characterized in that the housing is made of aluminium or an

aluminium alloy.

40279070.1
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