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(57) Abréegée/Abstract:
The invention relates to a method for the transmission of electrical, pneumatic, or hydraulic energy between a first vehicle (1) and a

second vehicle (3), coupled thereto, for example a tractor vehicle and a trailer and an energy transmission system. The aim of the
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(57) Abrege(suite)/Abstract(continued):

Invention Is development of a method and an energy transmission system permitting an operationally-secure driving condition over

a long period even with a partly or completely damaged plug coupling system (6). Said aim Is achieved by means of, amongst other

things, a method whereby the energy Iin the energy distribution line (4) Is introduced from the energy supply line (2) in a controlled
manner.
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(57) Abstract: The invention relates to a method for the transmission of elec-
trical, pneumatic, or hydraulic energy between a first vehicle (1) and a second
vehicle (3), coupled thereto, for example a tractor vehicle and a trailer and an en-
ergy transmission system. The aim of the invention is development of a method
and an energy transmission system permitting an operationally-secure driving
condition over a long period even with a partly or completely damaged plug
coupling system (6). Said aim is achieved by means of, amongst other things,
a method whereby the energy in the energy distribution line (4) is introduced
from the energy supply line (2) in a controlled manner.

(57) Zusammenfassung: Es wird ein Verfahren zum Ubertragen von elektri-
scher, pneumatischer oder hydraulischer Energie zwischen einem ersten Fahr-
zeug (1) und einem daran angekuppelten zweiten Fahrzeug (3), beispielsweise
einem Zugfahrzeug und einem Auflieger beschrieben. Die Erfindung ist auch an
einem Energietibertragungssystem realisiert. Aus diesem Grund lag der Erfin-
dung die Aufgabe zugrunde, ein Verfahren und ein Energieiibertragungssystem
zu entwickeln, welches iiber einen ldngeren Zeitraum noch ein betriebsicherer
Fahrzustand bei einem ganz oder teilweise beschddigten Steckkupplungssystem
(6) ermOglicht. Die Aufgabe wird unter anderem mit einem Verfahren geldst,
bei dem die Energie in den Energieverteilungsstrang (4) aus dem Energiever-
sorgungsstrang (2) geregelt zugefiihrt wird.
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METHOD FOR THE TRANSMISSION OF ELECTRICAL PNEUMATIC OR
HYDRAULIC ENERGY AND AN ENERGY TRANSMISSION SYSTEM

Specification

The invention concerns a method for transmitting of electric, pneumatic or hydraulic
energy between a first vehicle and a second vehicle coupled to the former, for

example, a tractor and a semitrailer. The invention is also implemented in an energy

transmission system.

Normally, the first and second vehicle are at first joined together mechanically via a
coupling. By coupling is meant, for example, a fifth whe'el, into which a king pin
arranged at the trailer side is introduced via a wedgelike tapering entry opening and
can be locked together with the fifth wheel. In older vehicles, the fixed supply lines
installed on the first vehicle are then connected by the driver by hand to the second
vehicle, making use of plug-in couplings. The supply lines include both pressurized
air lines and current conducting cables, sometimes also hydraulic I'ines, and they are
provided with energy from an energy supply trunk of the first vehicle. The energy
supply trunk for pressurized air includes, for example, a compressor and a
pressurized reservoir, and that for the electrical supply includes a generator and a
storage battery. Also located on the trailer is an energy distribution trunk for the

particular electric, pneumatic or hydraulic energy required.
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This includes lines going to the individual consumers and sometimes also an energy
storage device, especially when additional systems are hooked up on the trailer,
such as refrigeration systems or a mobile fork lift truck. The energy storage device

can also be configured as a storage battery or a pressurized reservoir.

To relieve the burden on the driver, there have already been efforts in the past to
automate the connecting of the supply lines by means of specially configured plug-in
coupling systems. One such plug-in coupling system is disclosed, for example, in DE
101 55 056 A1. Here, a wedgelike support element, in which a plug is arranged, can
swivel and engage with the king pin of the trailer. During the coupling process, the
wedgelike support element is oriented by the entry opening, which is complementary
in form and also wedgelike, and it is secured laterally in the final locked position. In
this form-fitting secured position, a movably mounted plug socket is extended from

one side of the entry opening and engages with the plug located in the support

element.

The invention is addressed to such plug-in coupling systems in which the connection
of the plug-in coupling is accomplished without manual intervention of a person,
since it is possible for a breakage or a major leak to occur at the plug-in coupling
system during the driving on account of wear and tear or a mistake in operating the
vehicle. Automated plug-in coupling systems are especially affected by this, due to
vibrations and the relative motions which can occur when hooking up and unhooking
the trailer, and also during the driving. Therefore, it is not always possible to ensure
a reliable contacting and, thus, a trustworthy energy transmission. This may at times

result in serious consequences.
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For example, leakage of a pressurized air line could result in a sudden loss of
pressurized air and the trailer would suddenly and unexpectedly undergo a complete
braking.

Another prior art is disclosed by DE 39 07 762 A1 with a brake system for a tractor-
trailer rig, wherein the brake system comprises a discharging circuit on the trailer and
a charging circuit arranged on one of the two vehicles. The discharging circuit is
formed by an energy storage in the form of a battery, a charging and discharging
device connected in series with it, a control unit and valve units interacting with the
latter, and the corresponding lines. The charging circuit comprises an energy source
of the tractor, for example, a generator, the charging and discharging device, and the
energy storage. During the braking process, relatively large cUrrents flow through the
lines of the discharge circuit, which can be designed relatively short on account of
the near physical proximity of the energy storage to the control unit and therefore
they produce only a slight voitage drop. The energy put out from the energy storage
is made up during the nonbraking time by the electric energy source via the charging
circuit. Since the nonbraking time is very much greater than the brake operation
time, the energy storage can have its charge replenished with low currents over

relatively long lines with little voltage drop.

Against this background, the problem of the invention was to develop a method and
an energy transmission system enabling a still operational driving condition for a

lengthy time when the plug-in coupling system is partly or entirely damaged.
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The problem is solved according to the invention by a method in which the

energy is supplied to the energy distribution trunk in regulated manner from

the energy supply trunk.

The special feature of a regulated supply is the closed circuit. During the
regulatory process, which occurs in an automatic control circuit, the regulated
quantity, here, for example, a pressure or an electric voltage in the energy
distribution trunk, is compared as the dependent variable to a predetermined
control variable, here, for example, a minimum pressure or a minimum
voltage, and automatically influenced so that it approaches this control
variable. Deviations which occur are caused either by the action of a
perturbing factor, here, for example, the escaping of pressurized air from
the braking system or the transformation of electric energy into heat or
mechanical work, or by a change in the control quantity, here, for example,
and less commonly, the setting of a new minimum pressure or a new

minimum voltage.

Thanks to the energy supply to the energy supply trunk, which has an
energy storage device, the piug-in coupling system is only temporarily
furnished with energy from the energy distribution trunk. This is only the case
when the available energy in the energy distribution trunk falls below a
previously defined minimum level. This is a substantial easing of the
burden on the structural parts of the plug-in coupling system, since for
most of the time there is no energy flow. If, however, a leak occurs, it is
always possible to continue operating the consuming unit from the energy
storage device in a safe manner for a certain amount of time, for example, up

to the next rest stop or the next repair shop.
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The method of the invention can be carried out preferably in a way so that the
avéilable energy in the energy distribution trunk is measured and compared to a
.given control variable, a setting signal is generated and transmitted to an actuator
arranged at the energy distribution trunk. The actuator can be a switch,in the case of
electrical supply lines or a check valve in the case of pneumatic or hydraulic

pressure lines.

The setting signal can be transmitted wirelessly or by wires via the plug-in coupling
system. The transmission is also dependent on whether the plug-in coupling system
Is supposed to be connected permanently or temporarily. In the latter case, if the
energy storage device is sufficiently full, the plug-in coupling system could be
isolated and thus even further reduce the mechanical wear on the plug and socket.
For this method, however, only a wireless transmission of the setting signal or the
measurement signal is possible. This can occur, for example, by radio wave,

infrared, or ultrasound.

The problem is also solved by an energy transmission system in which the energy

supply trunk and the energy distribution trunk form an automatic control circuit.

For this, the energy distribution trunk can include a measuring instrument and the
energy supply trunk an actuator, which receives a setting signal from a
communication device connected to the measuring instrument. The measuring
iInstrument provides a measurement signal in dependence on the available amount

of energy and forwards this to the communication device. The communication device

can be arranged on the first vehicle or the second vehicle.
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In a configuration with the communication device arranged on the first vehicle, the

measurement signal is transmitted from the second vehicle to the first vehicle, for

example, in wireless manner or across wires, which can also be connected by the
plug-in coupling system On the other hand, when the communication device is

. arranged on the second vehicle, the setting signal is transmltted to the actuator in

the above described manner.

The communication device will then always trigger a travél of the actuator into an
open position when the measurement instrument measures a value lower than the
predetermined control variable saved in memory in the communication device. After
reaching an upper value, likewise able to be set in the' communication device, the
communication device will trigger a travel of the actuator to a close'd position. In a
wireless transmission of the setting signal, the actuator has a receiving unit tuned to

the transmitting communication device.
It has also proven advisable to arrange a control unit on the first vehicle.

In a first preferred embodiment, the control unit can each time actuate the consumer
directly via a control signal, or in a second alternative embodiment it can send the
control signal to a centralized trailer control unit, arranged on the second vehicle,

which then selectively controls the particular consumers.

The transmission of the control signal also advisedly occurs wirelessly or via the

plug-in coupling system.
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Most often, the plug-in coupling system comprises a socket arranged on the
first vehicle and a plug arranged on the second vehicle. The plug and socket can
preferably be joined permanently together. Such a plug-in coupling system can be
constructed so that the socket is arranged stationary on the first vehicle and the plug
IS mounted on the second vehicle in such a way that a mechanical connecting or
loosening of the plug-in coupling system occurs when the first and second vehicle

are coupled or uncoupled.

Alternatively to the permanent connection of plug and socket, these can also
be temporarily connected. This will make possible a releasable connection of plug
and socket, even though the first and second vehicle is mechanically coupled to
each other. A sample layout of the energy transmission system could then have a
movably mounted socket, provided with a drive device for moving the socket into or

out from the plug.

In accordance with an aspect of the present invention there is a method for
transmitting of electric, pneumatic or hydraulic energy between a first vehicle and a
second vehicle coupled to the former, making use of at least one energy supply trunk
arranged on the first vehicle and at least one energy distribution trunk arranged on

the second vehicle, wherein the energy distribution trunk,
- IS connected to consumers,

- IS connected to the energy supply trunk via a plug-in coupling system, and
- has an energy storage device,

wherein

the energy is fed in regulated manner into the energy distribution trunk

from the energy supply trunk.

In accordance with an aspect of the present invention there is provided a
method for transmitting electric, pneumatic or hydraulic energy between a first
vehicle and a second vehicle coupled to the former, comprising the steps of:
providing at least one energy supply trunk arranged on the first vehicle, providing
at least one energy distribution trunk arranged on the second vehicle, wherein

the energy distribution trunk is connected to consumers, is connected to the

energy supply trunk via a plug-in coupling system, has an energy storage device



CA 02581244 2012-05-18

fa

and, feeding the energy in a regulated manner into the energy distribution trunk
from the energy supply trunk, wherein the energy present in the energy
distribution trunk is measured and compared to a predetermined control variable,
a setting signal is generated and transmitted to an actuator arranged on the

energy supply trunk.

In accordance with a further aspect of the present invention there is
provided an energy transmission system for transmitting electric, pneumatic or
hydraulic energy between a first vehicle and a second vehicle, comprising: at
least one energy supply trunk arranged on the first vehicle and at least one
energy distribution trunk arranged on the second vehicle, wherein the energy
distribution trunk is connected to consumers, can be connected to the energy
supply trunk via a plug-in coupling system, has an energy storage device, and
wherein the energy supply trunk and the energy distribution trunk form an
automatic control circuit, and wherein the energy distribution trunk includes a
measuring instrument and the energy supply trunk an actuator, which receives a

setting signal from a communication device connected to the measuring

Instrument.

- For a better understanding, the invention shall now be explained more

closely by means of a total of 6 drawings. These show:

Fig. 1: a schematic top view of a first and second vehicle coupled

together, with components of the energy transmission

system;

Fig. 2: a perspective view of a plug-in coupling system according to

a first embodiment;
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Fig. 3:
Fig. 4.
together
Fig. 5:
Fig. ©:
line,
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a cross section through a plug-in coupling system according to a

second embodiment;

a schematic top view of a first and second vehicle coupled

with an energy supply trunk branching off to each consumer and

control lines;

a view per Fig. 4 with an energy supply trunk as a ring line and a

bus system, and
a view per Fig. 4 and 5 with an energy supply trunk as a ring

transmission units, and a trailer control unit at each consumer.

Figure 1 shows in a schematic top view a tractor trailer rig, comprising a tractor as

the first vehicle 1 and a semitrailer as the second vehicle 3, coupled to the first

vehicle 1 in familiar fashion by means of a fifth wheel 18.

On the first vehicle 1 is situated an energy supply trunk 2 and on the second vehicle

3 an energy distribution trunk 4, which together form the energy transmission system

of the invention and are designed, for example, to furnish pressurized air. An energy

- transmission system to furnish electrical energy would be constructed similarly, but

with different components familiar to the practitioner.
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- The energy supply trunk 2 is fed ‘by a compressor 17 with pressurized air and
supplies pressurized air to consumers of the first vehicle 1in a circuit, not further
shown. These consumers of the first vehicle include, for example, the pressurized
brake system. The energy supply trunk 2 has a pressurized tank 21 to balance out
the peak loads.

The energy transmission system also includes a plug-in coupling system 6 described

in further detail in Figures 2 and 3. The energy supply trunk 2 ends and the energy

distribution trunk 4 of the second vehicle is engaged at the plug-in coupling system
6.

The energy distribution trunk 4 includes an energy storage device 7, which
corresponds in its structural design Iargely to the pressurized tank 21 of the first
vehicle 1. From the energy storage device 7, the energy distribution trunk 4 branches
off to the respective consumers 5. The representation of Fig. 1 pertains to the

pressurized air brakes at the wheels 28 of the second vehicle 3.

In driving operation, the energy distribution trunk 2 is fed with pressurized air via the
energy supply trunk 2 by opening an actuator 10 arranged in the energy supply trunk
2, being a pressure-tight check valve in the present instance, and the energy storage
device 7 is at first filled. In the case of an electrical energy supply, the actuator can
be designed as a switch. The pressure prevailing in the energy distribution trunk 4 is
measured via a measurement instrument 9 in the energy storage device 7 and the
measurement signal is transmitted via a radio link from the transmitter 19 located on -

the second vehicle 3 to the receiver 20 arranged on the first vehicle 1. The receiver

20 then forwards the measurement signal
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to a communication device 11, in which the upper and lower pressure limits have
been inserted as predetermined control variables. Upon reaching the predetermined

upper pressure in the energy distribution trunk 4, a closing of the actuator 10 takes

place by the communication device 11.

If the plug-in coupling system 6, which normally has a socket 14 and a plug 15, is
outfitted with a movable socket 14 according to the embodiment shown in Fig. 2,
after the closing of the actuator 10 it is possible to retract the socket 14 and

mechanically isolate the plug-in coupling system 6.

Repeated brake operation occurs during the driving, along with a pressure loss in the
energy distribution trunk 4, which is detected by the permanently metering
measurement instrument 9 and the communication device 11 when it falls below a

minimum lower pressure. To fill up the energy storage device 7, the socket 14 is
driven into the plug 15 and the actuator 10 is opened.

In Fig. 1, the process wherein the pressure being regulated is constantly detected,
compared to the predetermined pressure range in the communication device 11 and

influenced so as to approach the pressure range, is depicted as automatic control
circuit 8.

Figure 2 shows, as an example, a fifth wheel 18 and a king pin 24 in a position ready
for coupling; in the state when the king pin 24 is coupled in the fifth wheel 18, the
support element 23 is received in the entry opening 22. For this, the support element

23 has a geometry adapted to the entry opening 22. The energy supply and also the
transmission of control signals to the second vehicle 3 then
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occurs via the energy supply trunk 2, which makes use of an actuator 10 which is
structurally combined with the communication device 11, to the socket 14. The
socket 14 is then driven via a drive unit 16 into the plug, arranged stationary in the
support element 23, thereby furnishing energy to the energy distribution trunk 4. The
major benefit of this plug-in coupling system 6 is the possibility of retracting the '
socket 14 even while driving, as long as a sufficient energy amount is present in the
energy storage device 7 arranged on the second vehicle 3. The disengaging of the

plug-in coupling system 6 substantially increases the amount of wear on both the
plug 15 and the socket 14.

Another possibility of making contact in a plug-in coupling system 6 is shown in cross
section by Fig. 3. Here, a support element 23 can swivel and engage with the king
pin 24, which carries the plug 15 on its lower end. During the coupling of the king pin
24 In the fifth wheel 18, the plug 15 impinges upon and engages with a socket 14
secured in stationary manner on the fifth wheel 18. The plug-in coupling system 6 of
Fig. 3 uses no motor-driven components, but the king pin 24 engaged with the fifth
‘wheel 18 cannot be disengaged. Even so, an interruption in the energy flow by an

actuator 10 (see Fig. 1) provides for much less wear on the plug-in coupling system
6. '

Figure 4 shows a schematic top view of a first vehicle 1 and a vehicle 3 coupled to it,
the energy distribution trunk 4 being furnished with energy via a plug-in coupling
system 6 engaging with the king pin 24.
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- The energy distribution trunk 4 has an energy storage device 7, which in turn feeds
the consumers 5. In this cohfiguration, the control signals for actuating the
consumers 5 are transmitted by a control unit 12 arranged on the first vehicle 1 and
a first transmission unit 25 wirelessly to a second transmission unit located on the
second vehicle 3 and from there to a trailer control unit 13. Each consumer 5 is
actuated via its own control line 27. Thanks to the wireless transmission of the

control signals, it is possible to open the plug-in coupling 6 when the energy supply
device 7 is sufficiently charged.

In the embodiment per Fig. 5, on the other hand, the cbnsumers 5 are connected in
series to' a ring-shaped energy distribution trunk 4. The actuating of the consumers 5
likewise occurs by a control unit 12, at first wirelessly up to a centralized trailer
control unit 13 on the first vehicle 1 and from there via a bus system on a control line

27, likewise connected to all consumers in ring manner.

A third alternative is described in Fig. 6, where the energy distribution trunk 4. IS
designed in keeping with the embodiment of Fig. 5. However, the actuating of the
consumers 5 occurs by special second transmission units 26 assigned to the
respective consumers 5 and corresponding special trailer control units 13. Also in the
embodiments of Fig. 5 and 6 there is provided an interruption of the energy supply

for a limited time by'disengaging the plug-in coupling systems 6.
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2 energy supply trunk

3 second vehicle

4 energy distribution trunk
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6 plug-in coupling system
7 energy storage device

8 automatic control circuit
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10 actuator
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12 control unit

13  trailer control unit

14  socket

15 plug

16  drive unit for socket

17 compressor

18 fifth wheel

19  transmitter

20 receiver

21 pressurized tank

22 entry opening of fifth wheel
23 support element

24  Kking pin

25  first transmission unit

26 second transmission unit
27 control line

N
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Claims:

1. A method for transmitting electric, pneumatic or hydraulic energy between a first
vehicle and a second vehicle coupled to the former, comprising the steps of: providing at
least one energy supply trunk arranged on the first vehicle, providing at least one energy
distribution trunk arranged on the second vehicle, wherein the energy distribution trunk is
connected to con.sumers, IS connected to the energy supply trunk via a plug-in coupling
system, has an energy storage device and, feeding the energy in a regulated manner into
the energy distribution trunk from the energy supply trunk, wherein the energy present in the
energy distribution trunk is measured and compared to a predetermined control variable, a
setting signal is generated and transmitted to an actuator arranged on the energy supply

trunk.

2. The method of claim 1, wherein the setting signal is transmitted wirelessly or by wires

via the plug-in coupling system.

3. The method of claim 1, wherein the plug-in coupling system is permanently
connected.

4. The method of claim 1, wherein the plug-in coupling system is temporarily connected.
5. An energy transmission system for transmitting electric, pneumatic or hydraulic

energy between a first vehicle and a second vehicle, comprising: at least one energy supply
trunk arranged on the first vehicle and at least one energy distribution trunk arranged on the
second vehicle, wherein the energy distribution trunk is connected to consumers, can be
connected to the energy supply trunk via a plug-in coupling system, has an energy storage
device, and wherein the energy supply trunk and the energy distribution trunk form an
automatic control circuit, and wherein the energy distribution trunk includes a measuring

instrument and the energy supply trunk an actuator, which receives a setting signal from a

communication device connected to the measuring instrument.

0. The energy transmission system of claim 5, wherein a control unit is arranged on the
first vehicle.
7. The energy transmission system of claim 6, wherein the control unit actuates the

consumers via a control signal.
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8. The energy transmission system of claim 6, wherein the control unit communicates

via a control signal with a trailer control unit arranged on the second vehicle, which controls

the consumers.

9. The energy transmission system of claim 7, wherein the transmission of the control

signal occurs wirelessly or via the plug-in coupling system.

10. The energy transmission system of claim 5, wherein the plug-in coupling system has

a socket arranged on the first vehicle and a plug arranged on the second vehicle.

11. The energy transmission system of claim 8, wherein the socket and the plug are

permanently joined to each other.

12. The energy transmission system of claim 8, wherein the socket is arranged stationary
on the first vehicle and the plug is mounted on the second vehicle in such a way that a
mechanical joining or loosening of the plug-in coupling system occurs during the coupling

and uncoupling of the first and second vehicles.

13. The energy transmission system of claim 8, wherein the socket and the plug are

temporarily connected.

14. The energy transmission system of claim 11, wherein the socket is mounted so that it

can shift and it is provided with a drive device for moving the socket into and out from the

plug.

19. The energy transmission system of claim 1, wherein the setting signal is transmitted
wirelessly or by wires via the plug-in coupling system, and wherein the plug-in coupling

system is permanently connected.

16. The energy transmission system of claim 1, wherein the setting signal is transmitted
wirelessly or by wires via the plug-in coupling system, and wherein the plug-in coupling

system is temporarily connected.

17. The energy transmission system of claim 5, wherein a control unit is arranged on the
first vehicle, wherein the control unit actuates the consumers via a control signal, and
wherein the control unit communicates via a control signal with a trailer control unit arranged

on the second vehicle, which controls the consumers.
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18. The energy transmission system of claim 17, wherein the transmission of the control
signal occurs wirelessly or via the plug-in coupling system, wherein the plug-in coupling
system has a socket arranged on the first vehicle and a plug arranged on the second
vehicle, wherein the socket and the plug are permanently joined to each other, and wherein
the socket is arranged stationary on the first vehicle. and the piug is mounted on the second
vehicle in such a way that a mechanical joining or loosening of the plug-in coupling system

occurs during the coupling and uncoupling of the first and second vehicles.
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