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(57) Abrégé/Abstract:

A fuel connection unit for a fuel-operated vehicle heater (18) comprises a connection unit body (12), which can be arranged at a
heater housing (16); a fuel release line connection area (32) for connecting a fuel release line leading to a combustion chamber,;
and a fuel feed line connection area (46) projecting from the connection unit body (12) for connecting a fuel feed line, wherein at
least one functional unit (50) for influencing the flow of fuel in a fuel flow volume (36) formed in the connection unit body (12) is
provided in the connection unit body (12).
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Abstract

A fuel connection unit for a fuel-operated vehicle heater (18) comprises a connection unit body
(12), which can be arranged at a heater housing (16); a fuel release line connection area (32) for
connecting a fuel release line leading to a combustion chamber; and a fuel feed line connection

area (46) projecting from the connection unit body (12) for connecting a fuel feed line, wherein

at least one functional unit (50) for influencing the flow of fuel in a fuel flow volume (36)

formed in the connection unit body (12) is provided in the connection unit body (12).

(Figure 1)
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Fuel Connection Unit
Specification

The present invention pertains to a fuel connection unit, by means of which a fuel-operated
vehicle heater can be connected to a fuel reservoir and the fuel flowing in from a fuel reservoir

can be introduced into the heater.

Such a fuel connection unit is known from the subsequently published German patent application
DE 10 2017 123 046. This prior-art fuel connection unit comprises a disk-like connection unit
body, which is or can be arranged in a corresponding opening of a heater housing. On a side
facing the interior of the heater housing, a fuel release line connection area leads away from the
connection unit body. A fuel release line leading to a burner area in the interior of the heater can
be connected to this fuel release line connection area in order to guide fuel in the direction of a
porous evaporator medium provided in the burner area. A fuel feed line connection area extends
away from the connection unit body on an outwardly exposed side of the connection unit body in
a direction opposite the extension of the fuel release line connection area. A fuel feed line

feeding fuel from a reservoir can be connected to this fuel feed line connection area.

The object of the present invention is to provide a fuel connection unit for a fuel-operated vehicle

heater, which supports an improved functionality of a vehicle heater and has a compact design.

This object is accomplished according to the present invention by a fuel connection unit for a
fuel-operated vehicle heater, comprising a connection unit body, which is to be arranged at a
heater housing; a fuel release line connection area projecting from the connection unit body for
connecting a fuel release line leading to a combustion chamber; and a fuel feed line connection
area projecting from the connection unit body for connecting a fuel feed line, wherein at least
one functional unit for influencing the fuel flow in a fuel flow volume formed in the connection

unit body is provided in the connection unit body.

By integrating a functional unit into the fuel connection unit, it becomes possible to influence the

flow characteristic of fuel flowing through the fuel connection unit without a corresponding
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functional unit having to be provided for this purpose elsewhere. This leads to a small space
needed for installation, on the one hand, and it makes it possible, on the other hand, to achieve

the function to be provided by such a functional unit close to the vehicle heater.

This effect can be utilized in an especially advantageous manner especially when the at least one
functional unit comprises a pulsation damper. It is thus ensured that such a pulsation damper can
smoothen or eliminate fluctuations in the fuel pressure very close to the location at which the

fuel is released into a burner area.

With a configuration that can be embodied in a simple manner, the pulsation damper can
comprise a pressure equalization volume and a flexible separating element separating the

pressure equalization volume from the fuel flow volume in the connection unit body.

For the integration into the fuel connection unit, provisions may be made for the pulsation
damper to comprise a pulsation body providing a pressure equalization volume, wherein the
flexible separating element is fixed at the pulsation damper body such that it closes the pressure
equalization volume, wherein a damper mounting recess receiving the pulsation damper may

further preferably be provided in the connection unit body.

In another type of configuration, the at least one functional unit may comprise a fuel valve. The
feed or release of fuel or fuel vapor can thus be interrupted or released in the immediate vicinity

of the burner area of such a vehicle heater.

It is proposed in an embodiment that is especially advantageous for preventing waste gas
emissions that the fuel valve comprise a nonreturn valve blocking the fuel connection unit

against flow in the direction from the fuel release line area to the fuel feed line connection area.
Provisions may be made in this connection in the interest of a simple integration of such a

nonreturn valve for the nonreturn valve to comprise a prestressing element supported at a first

connection unit body part,
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preferably a prestressing spring, and a valve element, preferably a valve ball, which is pressed by

the prestressing element against a valve seat at a second connection unit body part.

Further, a release of the fuel flow, which release is to be performed corresponding to the required
operation, may be made possible by the fuel valve comprising an on-off valve, which can be
actuated for releasing and blocking a flow path from the fuel feed line connection area to the fuel

release line connection area.

In another embodiment variant, the at least one functional unit may comprise a fuel pump.

The fuel pump comprises, for example, an electromagnet unit, which is carried stationarily at the
connection unit body, and a pump piston, which can be moved linearly to and fro in a pump
chamber, as well as an armature provided at the pump piston for the magnetic interaction with
the electromagnet unit, wherein the pump piston can be moved by electrical excitation of the
electromagnet unit in the direction of fuel discharge from the pump chamber and by a
prestressing element, preferably a prestressing spring, in the fuel uptake direction in the pump
chamber. Such a fuel pump is configured as a metering pump, in which the pump piston acting
as a pumping element is moved for delivering fuel under the driving effect of the
electromagnetic drive unit. As an alternative, such a fuel pump may comprise as drive unit a
piezo element, which changes its shape during electrical excitation and acts as a pumping

element in the process or moves a pumping element for delivering fuel.

In another embodiment variant, the at least one functional unit may comprise a fuel filter.

To make it possible to provide the stroke, which is necessary for the delivery of fuel, for a
pumping element or the space needed therefor, it is proposed that the fuel feed line connection

area and the fuel release line connection area be arranged flush with one another.

In an embodiment that can be configured in an especially simple manner, the connection unit

body may be configured integrally with the fuel feed line connection area and with the fuel
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release line connection area, i.e., as a block of material manufactured, for example, in a molding

Process.

The present invention further pertains to a fuel-operated vehicle heater, comprising a fuel
connection unit configured according to the present invention, which is inserted into a heater

housing.

The present invention will be described in detail below with reference to the attached figures. In

the drawings,

Figure 1 shows a longitudinal sectional view of a fuel connection unit for a fuel-operated

vehicle heater;

Figure 2 shows a partially schematic view of an alternative embodiment of a fuel

connection unit;

Figure 3 shows another, partially schematic view of an alternative embodiment of a fuel

connection unit;

Figure 4 shows a fuel connection unit with a nonreturn valve integrated into a connection

unit body; and

Figure 5 shows a fuel connection unit with a metering pump integrated into a connection

unit body.

A fuel connection unit for a fuel-operated vehicle heater is generally designated by 10 in Figure
1. The fuel connection unit 10 comprises a disk-like connection unit body 12, which is inserted
into an opening 14 of a heater housing 16 of a vehicle heater, generally designated by 18,
wherein said opening 14 is associated with the vehicle heater. To bring about a sealed closure,
the connection unit body 12 may be surrounded, for example, in its area facing the interior 10 of

the heater housing 16, by a sealing element 22, which can be clamped between this and the
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heater housing 16. A locking element 24, which, meshing with a locking recess 26 of the heater
housing 16, extends behind a locking projection 28 and thus prevents the fuel connection unit 10
from being pulled out or falling out of the opening 14, is provided at the connection unit body 12
for a permanent holding together of the heater housing 16 and the fuel connection unit 10. A

plurality of such locking elements 24 may be provided over the circumference of the connection

unit body 12 provided in a disk-like shape.

On the side 30 of the connection unit body 12, which side is to be positioned facing the interior
20 of the heater housing 16, a fuel release line connection area 32 extends from this connection
unit body. This fuel release line connection area 32, configured in the manner of a pipe branch,
has in its interior a fuel duct 34, which is open, on the one hand, towards a fuel flow volume 36
formed in the connection unit body 12, and receives, for example, two sealing elements 40 in an
expanded end area 38, on the other hand. A holding element 42, which has a funnel-like shape,
holds the sealing elements 40 in the fuel duct 34 and through which a fuel release line extending
in the interior 20 of the heater housing 16 can be inserted, 1s carried at the expanded end area 38.
After the insertion, the fuel release line, which is made, for example, of a metallic material as a
rigid pipe, is also connected by the clamping effect of the sealing elements 40 to the fuel release

line connection area 32 such that it is secured against the discharge of fuel.

Offset from the fuel release line connection area 32, a fuel feed line connection area 46 extends
from the connection unit body 12 on the side 44 to be arranged such that it is oriented facing
outwards. This fuel feed line connection area 46 is also configured in the manner of a pipe
branch and provides in its interior a fuel duct 48, which is open towards the fuel flow volume 36
in the connection unit body 12. A fuel line, configured, for example, as a flexible tube, may be
pushed over the fuel feed line connection area 46 in order to guide fuel flowing in from a fuel

reservoir into the fuel flow volume 36 and via this into the fuel duct 34.

The connection unit body 12 is made integral with the fuel release line connection area 32, with
the fuel feed line connection area 46 and with the locking element or locking elements 24, i.e., as
one block of material, for example, in a molding process and from, for example, a plastic

material.
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A functional unit, generally designated by 50, is provided at the connection unit element 12 of
the fuel connection unit 10. The functional unit 50 is configured in the exemplary embodiment
being shown as a pulsation damper 52 and it comprises a pot-like pulsation damper body 54,
which is received in a damper mounting recess 51 and in which a pressure equalization volume
56, filled, for example, with gas, e.g., air, is provided. The pressure equalization volume 56 is
closed in the direction of the fuel flow volume 36 by a flexible, for example, membrane-like

separating element 58 carried permanently at the pulsation damper body 54.

Based on the flexibility of the separating element 58 and the compressibility of the gas present in
the pressure equalization volume 56, pressure fluctuations in the fuel flowing through the fuel
flow volume 36 can be smoothened and ideally eliminated while the separating element 58
undergoes deformation and the gas contained in the pressure equalization volume 56 is

compressed.

For a permanent holding together, the pulsation damper body 54 can be pressed into the
connection unit body 12 or/and it can be fixed thereon or therein by connection in substance,
especially bonding or welding. The separating element 58 may also be connected to the

pulsation damper body 54, for example, by bonding or welding.

Types of configuration of fuel connection units, which will be described in even more detail
below, are shown in Figures 2 and 3. A fuel valve, generally designated by 60, is arranged as a
functional unit in the connection unit body 12 in the type of configuration shown in Figure 2.
This fuel valve can establish and block a flow connection between the fuel ducts 48, 34 in order
thus to prevent the entry of fuel into the vehicle heater 18 and to prevent the emission of fuel

vapor from the burner area of the vehicle heater 18.

A fuel pump 62 is arranged as a functional unit 50 in the connection unit body 12 of the fuel

connection unit 10 in the type of configuration shown in Figure 3. Liquid fuel delivered from a

Date Regue/Date Received 2021-01-18



10

15

20

25

30

fuel reservoir can be delivered by the fuel pump 62 in the direction of the burner area of the

vehicle heater 18.

Figure 4 shows an embodiment of a connection unit 10, in which a fuel valve 60, especially a

nonreturn valve 64, is provided as a functional unit 50 in the connection unit body 12.

The connection unit body 12 is made of two parts in this embodiment. A first connection body
part 66 has the fuel release line connection area 32 with the fuel duct 34 formed therein, whose
inner end also forms or is a part of the fuel flow volume 36. The first part 66 of the connection
unit body 12 is to be inserted into the opening 14 of the heater housing 16 in the above-described

manner and it also has, for example, the locking element 24,

A second connection unit body part 68 is connected to the first connection unit body part 66 in a
fluid-tight manner via an O-ring-like sealing element 70 and it has the fuel feed line connection
area 46 with the fuel duct 48 formed therein. It can be seen in Figure 4 that the fuel release line
connection area 32 and the fuel feed line connection area 46 are arranged flush with one another,
so that the fuel ducts 34, 48 formed in them extend such that they axially extend one another in
the direction of a duct longitudinal axis K and are not offset laterally in relation to the duct

longitudinal axis K.

A valve seat 72, which has, for example, a conical shape and on which a valve element
configured as a valve ball can sit, is formed at the second connection unit body part 68. A
prestressing element 76 configured as a compression coil spring is supported, on the one hand, at
a section 78 of the first connection unit body part 66, which said section is positioned such that it
also meshes with the second connection unit body part 68 and presses in the process the valve
element 74 against the valve seat 72 thereof. Even though a flow of fuel is thus possible when a
corresponding fuel pressure is provided in the fuel duct 48, while the prestressing element 76 is
compressed, through the fuel duct 48, the fuel flow volume 36 and the fuel duct 34 to a burner
area of a vehicle heater, a flow in the opposite direction and also the discharge of fuel gases

present in the burner area are, however, prevented by the nonreturn valve 64.
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Figure 5 shows a fuel connection unit 10, in which a fuel pump 62 generally also called metering
pump, is provided as a functional unit 50 in a variant of the embodiment shown schematically in

Figure 3.

The fuel pump 62 comprises in the connection unit body 12 a pump chamber insert 80 with a
pump chamber 82 elongated therein in the direction of a duct longitudinal axis K. The pump
chamber insert 80 is surrounded by a pump housing 84, which is carried at the connection unit
body 12 via the intermediary of a sealing element 86 and forms, together with a length area of
the pump chamber insert 80, a ring-like feed volume 90 open via openings 88 to the pump

chamber 82.

A pumping element 94 providing a pump piston 92 can be moved to and fro in the pump
chamber 82 in the direction of the duct longitudinal axis K, and it should also be noted in the
case of the type of configuration of a fuel connection unit 10, which is shown in Figure 5, that
the two tuel ducts 34, 48 are arranged flush with one another in the direction ot the duct

longitudinal axis K.

An armature 96 is arranged at an area of the pump piston 92, which area is not located in the
pump chamber insert 80. A prestressing element 98, which is configured as a compression coil
spring and which thus prestresses the pump piston 92 in the direction from the pump chamber 82
and into contact with a part 100 of the fuel connection unit 10, which said part provides the fuel
feed line connection area 46, is supported at the pump chamber insert 80, on the one hand, and at

the armature 96, on the other hand.

An electromagnet unit 102 with an electrically excitable coil array 104 is permanently carried as
a part of a drive unit 101 at or in the connection unit body 12. A magnetic interaction with the
armature 96 is generated by exciting the coil array 104, and, to discharge fuel, this interaction
causes the armature to move into the interior of the electromagnet unit 102 and thus moves the
pump piston 92 in the direction in which the volume of the pump chamber 82, which volume is
filled with fuel, is reduced. It should be noted in this connection that for a defined guiding of

fuel downstream of the pump chamber 82, for example, at the beginning of the fuel duct 34, a
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nonreturn valve only allowing the flow of fuel in the direction into the fuel duct 34 may be
provided, and a nonreturn valve only allowing the flow of fuel in the direction of the pump
chamber 82 may correspondingly also be provided upstream of the pump chamber 82, for

example, at the end of the fuel duct 48.

Due to an alternating reciprocating motion, fuel is correspondingly alternatingly received in the
pump chamber 82 via the fuel duct 48 and discharged from the pump chamber 82 into the fuel
duct 34. A defined volume of fuel is discharged from the pump chamber 82 during each such
motion of the pump piston 92 and is delivered in the direction of a burner area of the heater, so
that a metered quantity of the fuel to be delivered to the burner area can be pumped due to the

setting of the working frequency of such a fuel pump 62.

It should finally be noted that functional units having another configuration, which act on the
fuel flow and hence on the fuel being delivered, may also be provided in such a fuel connection
unit. It is thus possible, for example, to integrate a fuel filter with a sieve-like filter element into
the connection unit body, so that the fuel flowing in via the fuel duct 48 must first flow through
this sieve-like filter element and can then flow farther into the fuel duct 34, purified from

possibly entrained particles.
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CLAIMS:

1. A fuel-operated vehicle heater, comprising a fuel connection unit (10), which
is inserted into a heater housing (16), the fuel connection unit comprising a
connection unit body (12) inserted into an opening (14) of the heater housing
(16) and a fuel feed line connection area (46) projecting from the connection unit
body (12) for connecting a fuel feed line, a fuel release line connection area (32)
projecting from the connection unit body (12) for connecting a fuel release line
leading to a combustion chamber, wherein at least one functional unit (50) for
influencing the flow of fuel in a fuel flow volume (36) formed in the connection

unit body (12) is provided in the connection unit body (12).

2. The fuel-operated vehicle heater in accordance with claim 1, characterized in

that the at least one functional unit (50) comprises a pulsation damper (52).

3. The fuel-operated vehicle heater in accordance with claim 2, characterized in
that the pulsation damper (52) comprises a pressure equalization volume (56) and
a flexible separating element (58) separating the pressure equalization volume

(56) from the fuel flow volume (36).

4. The fuel-operated vehicle heater in accordance with claim 3, characterized in
that the pulsation damper (52) comprises a pulsation damper body (54) providing
the pressure equalization volume (56), wherein the flexible separating element
(58) is fixed at the pulsation damper body (54) such that the flexible separating

element closes the pressure equalization volume (56).

5. The fuel-operated vehicle heater in accordance with claim 3 or 4, characterized
in that a damper mounting recess (51) receiving the pulsation damper (52) is

formed in the connection unit body (12).

10
Date Regue/Date Received 2021-08-04



6. The fuel-operated vehicle heater in accordance with any one of claims 1-5,
characterized in that the at least one functional unit (50) comprises a fuel valve

(60).

7. The fuel-operated vehicle heater in accordance with claim 6, characterized in
that the fuel valve (60) comprises a nonreturn valve blocking the fuel connection
unit (10) against flow in the direction from the fuel release line connection area

(32) to the fuel feed line connection area (46).

8. The fuel-operated vehicle heater in accordance with claim 7, characterized in
that the nonreturn valve (64) comprises a prestressing element (76) supported at a
first connection unit body part (66), and a valve element (74) pressed by the
prestressing element (76) against a valve seat (72) at a second connection unit

body part (68).

9. The fuel-operated vehicle heater in accordance with claim 8, characterized in
that the prestressing element (76) that prestresses the valve element (74) is a first

prestressing spring.

10. The fuel-operated vehicle heater in accordance with claim 8 or 9,

characterized in that the valve element (74) is a valve ball.

11. The fuel-operated vehicle heater in accordance with any one of claims 6 to
10, characterized in that the fuel valve (60) comprises an on-off valve, which can
be actuated for releasing and blocking a flow path from the fuel feed line

connection area (46) to the fuel release line connection area (32).

11
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12. The fuel-operated vehicle heater in accordance with any one of claims 1-11,
characterized in that the at least one functional unit (50) comprises a fuel pump

(62).

13. The fuel-operated vehicle heater in accordance with claim 12, characterized
in that the fuel pump (62) comprises a pumping element (94) movable to and fro
for the delivery of fuel and an electrically excitable drive unit (101) associated

with the pumping element (94).

14. The fuel-operated vehicle heater in accordance with claim 13, characterized
in that the drive unit (101) comprises an electromagnet unit (102) carried
stationarily at the connection unit body (12) and a pump piston (92) movable
linearly to and fro in a pump chamber (82) and an armature (96) provided at the
pump piston (92) for a magnetic interaction with the electromagnet unit (102),
wherein the pump piston (92) can be moved by electrical excitation of the
electromagnet unit (102) in the direction in which fuel is discharged from the
pump chamber (82), and wherein the pump piston (92) can be moved by a
prestressing element (98) in the direction in which fuel is received in the pump

chamber (82).

15. The fuel-operated vehicle heater in accordance with claim 14, characterized
in that the prestressing element (98) that prestresses the pump piston (92) is a

second prestressing spring.

16. The fuel-operated vehicle heater in accordance with any one of claims 1-15,

characterized in that the at least one functional unit (50) comprises a fuel filter.
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17. The fuel-operated vehicle heater in accordance with any one of claims 1-16,
characterized in that the fuel feed line connection area (46) and the fuel release

line connection area (32) are arranged flush with one another.

13
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