Tallgate

The invention relates to a tallgate, in particular
for a wvehicle, with a platform which is connected to a
lifting/lowering mechanism via at least one supporting arm,
the platform forming an axis of rotation with the supporting
arm, and the supporting arm forming a pivot axis with the

lifting/lowering mechanism.

Prior art

Diverse forms and embodiments of tailgates are known
and are on the market. They are driven exclusively
hydraulically, with the hydraulics of the tailgate generally
being connected to the hydrauwlics of the vehicle. A
multiplicity of hoses are provided for this purpose, the
hoses having the disadvantage that they and the corresponding
hydraulic cylinder are fitted in an exposed position on the
rear side of the wvehicle. Particularly during reversing, the
hydraulic hoses and the sensitive piston xods are fregquently
subject to mechanical damage, which leads not only to
malfunctions but also to leakages, and therefore hydraulic
0ll escapes and environmental damage arises. This 1is
intensified particularly in winter due to minus temperatures
and road salt loading.

added to this is the fact that, should the hydraulics

be damaged, the tailgate can no longer be closed and, for



example, the content of a freight compartment which 1s closed
by the tailgate is exposed to environmental effects., If the
freight compartment is a refrigerated container, then
refrigeration can no longer take place.

A further disadvantage of conventional tailgates is

the parallelogram with which the movements are coordinated
with one another. At steep attachment angles, the
parallelogram spacing is reduced, as a result of which the
forces which act on the joints increase. Only pivoting ranges
and 1lifting ranges of approx. 90° can therefore be
implemented.
"~ Furthermore, a disadvantage of conventional tailgates
resides in the fact that, in the event of a failure, for
example of the hydraulics or the like, it is not possible to
produce proof as to whether this failure was caused due to
operation, that is to say due to fregquent use, or due to the
manufacturing. That is to say that, for example, claims for
compensation can be difficult to get accepted because, for
example, it cannot be proved how‘many loading cycles such a
tailgate has already passed through. It is therefore not
possible to establish whether the failure was céused duve to a
fault of the tailgate itself or else‘due to thg handling.

Furthermore, as a rule a special workshop has to be
approached in order to eliminate the fallure in the system,
since the user himself is unable to establish in situ where

the damage is and is also unable to eliminate it.



The object of the invention

It is the object of the present invention to provide
a tailgate of the abovementioned type which has a
substantially improved drive. Furthermore, it is to be
possible to monitor the handling and the operation of a
tailgate in order to discover failures in the system as soon
as possible and to be able to eliminate them in situ.
Furthermore, it is to be possible to be able to continue to
cperate the tailgate even when there are failures in the
system or a breakdown of the electrics,

Achiavement of the cbject

To achieve the object, a motor is assigned to the
axis of rotation and/or to the pivot axis.

This motor has the advantage that the above-described
disadvantages of the hydrauvlics are completely eliminated.
There is no hydraulic o0il, no hydraulic hoses which may
become leaky and no hydraulic cylinders, the piston rods of
which are put at considerable risk in an exposed position.

An appropriate motor is especially an electrically
operated servomotor or control metor with which limited
rotational movements in both directions of rotation can also
be carried out.

Since, of course, considerable forces act on the
motor, it would probably prove advisable to provide at least

one gear mechanism for the transmission of the motorized



force. The manner in which the gear mechanism is configured
can be determined for the particular platform and the
particular use of the tailgate.

As a safeguard, for example should the motor bhreak
down, one or more brakes can be assigned to the motor and/or
the gear mechanism, said brakes locking, for example, if a
certain rotational speed is exceeded. It ig also conceivable
for the gear mechanism to be of self-locking design. However,
if the gear mechanism 1is not of self-locking design, a
lowering of the tailgate can be used in order, for example,
to charge a battery. In this case, the motor for the pivot
axis would be converted into a generator,

The arrangement pf the motors with the gear
mechanisms furthermore has the advantage that, should the
electrics break down, the platform can be actuated manually
from the outside with a crank or the like wvia a bevel gear,
and therefore the platform is nevertheless rotated or the
entire tailgate lowered or raised. This makes it possible to
prevent, for ©example when transporting items to be
refrigerated in the cargo compartment, the latter from being
unable to be c¢losed and therefore the items to be
refrigerated being spoiled. A bevel gear of this type can be
arranged, for example, on a connection between motor and gear
mechanism. Further possibilities for manual actuation of the

gear mechanism are cconceivable and are to be covered by the

present invention.



The provision of the motors also has considerable
advantages in terms of the controlling means. The tailgate
and the operation thereof can be interrogated and controlled
in a simple manner via corresponding sensors and limit
switches, |

Furthermore, a controlling means, for which
protection is sought separately, can be assigned to the motor
and/or to the gear mechanisms. The controlling means is
preferably arranged in the region of a control panel for the
platform. The controlling means is preferably connected to

the motor in order to determine the motor current. The motor

current is, for example, a measure of the load which is
raised. It can therefore be provided that the platform cannot
be raised if it is too heavily loaded. In such cases, a lamp
or the like on the vehicle, such as, for example, in the
driver's cab or else in the vicinity of the platform itself,
can illuminate, wvisibly signaling to the wuser that the
platform is carrying too great a load. The motor only starts
running again and the platform can be raised when the
permissible load for the platform is reached again.

It can also be established Dby means of the
controlling means how often the tailgate or the platform has
already been in operation. This means that power electronics
are generally assigned to the control electronics.

However, it is also conceivable to assign the

controlling means directly to the axis of rotation and/or to



the pivot axis or to arrange it in an interchangeable manner
on output shafts and gear shafts. .

In addition to the controlling means for measuring
the motor current, a static overload recognition means can
also be provided. This is preferably provided in the form of
strain gauges on one or on both axes. It can therefore be
ensured that overlcading of the platform can be recognized
and signaled even if the motor is not running and the
platform has not yet moved,

The motor for the pivot axis and/or the motor for the
axis of vroration is/are preferably to be completely
encapsulated. By this means, the motor and, if appropriate,
also the gear mechanism are not only protected but alsc all
of the electric lines are located within the housing and are
protected., For example, a single supply line from the vehicle
electrics is sufficient.

The abovementioned supporting arms are provided in
order to pivot the platform. Two supporting arms are
sufficient, with one supporting arm being fitted in each case
to one side of the housing., Said supporting arms are
comnected to the housing in such a manner that they rotate to
a limited angle of rotation about the pivot axis. For
example, each supporting arm sits with an anmular collar in
the housing and is correspondingly mounted there. The annular
collar has the advantage that part of its inner surface can

be provided with teeth or with a shell-shaped toothed ring,



said shell-type toothing interacting with a pinion which is
placed on the gear shaft.

The lifting/lowering mechanism therefore comprises a
motor and two gear mechanisms which sit in a housing and
rotate two supporting arms about the pivot axis.

The motor for the axis of rotation sits in turn in a
tube which is located between the supporting arms and is
connected fixedly there to the supporting arms. Corresponding
gear mechanisms are also located there in the tube,
preferably on both sides of the motor, and are connected to

the motor.

éhe pi;tform_fgtétes about-ﬁhe tube, witﬁnﬁgé-outﬁuﬁ-
shafts of the gear mechanisms preferably engaging in a
rotationally fixed manner in corresponding rotational
elements on the platform. For example, the platform can
engage around the two supporting arms by means of a
respective tube section, these tube sections then in turn
being part of the axis of rotation. An output shaft of the
gear mechanism engages in each case in said tube section and
is secured there in a rotationally fixed manner.

The tube and/or the tube sections and/or the housing
can be connected fixedly or re-releasably to the platform.
The tube and/oxr the tube sections and/or the housing may be
welded to the platform or else cecnnected to the platform by
means of other fastening means, such as, for example, sCrews,

hooks, hook-like elements or the like.



Furthermore, it is to be provided to plug the
supporting arms in a virtually rotationally fixed manner
merely onto the ends of the output shaft or the gear shaft
and thus to comnect the axis of rotation to the pivot axis.
The arrangement of the supporting arms can take place, for
example, wvia a tongue and groove connection. However, any
other possibility of arranging the supporting arms is
conceivable and is to be covered by the present invention.
When exchanging the tube or individual tube sections or else

the housing, just one supporting arm or both of them have to

be removed, and then elements in the tube, the tube sections

and/or the housing can Dbe removed and exchanged. The
supporting arm or the supporting arms is/are subsecquently
simply plugged onto the shafts again.

Furthermore, it is conceivable to arrange the
individual motors and their associated gear mechanisms on
different axes, i.,e., for example, on tw0 ©r more axes.
Although this does not simplify the arrangement, it is
nevertheless to be covered by the present invention.

The arrangement of both one motor on the axis of
rotation and one motor on the pivet axis now permits the
parallelogram to be dispensed with, with the omission of said
parallelogram also, of course, being covered by the
invention. Since the pivoting range and the rotational range
realized by the motors is not restricted to approx. 90°, the

electric motor drives can also be used for further functions.



This includes, for example, the production of a £olding
movement in the case of tailgates which can be fblded down.

However, the possibility of designing the supporting
arms in a telescopic mamner, with two profiles being
displaceable one inside the other, is also appropriate. In
this case, it suffices to assign a spindle with a spindle
drive to a profile such that said one profile can be extended
in relation to the other profile.

Furthermore, an inclination sensbr can be provided in
the system, the inclination sensor ensuring, during the
operation o¢f the tailgate or of the platform, that said
tailgate or platform always maintains a horizontal position.
This is of advantage in particular in the case of
inclinations of the road where a load located on the platform
is to be prevented from rolling off the platform due to the
inclination of.the road.

The tailgate according to the invention can bhe used
in a highly versatile manner. It is used, in particular, in
conjunction with wehicles, where the term vehicle is not to
be interpreted as restrictive. A tailgate of this type may
also be arranged on a ramp of a warehouse.

The manner in which the individual components are
arranged on the axis gives rise to the possibility of
plugging the individual components together in the manner of
a plug-in system. The exchangeability of the individual

components is thereby made possible and is simplified.
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Description of the figures

Further advantages, features and details of the
invention emerge from the description below of preferred
exemplary embodiments and with reference to the drawing, in
which
Figure 1 shows a plan view of a tailgate according to the
invention;
Figure 2 shows an enlarged side view (partially illustrated)

of the tailgate according to figure 1;

Figure 3 shows a schematically illustrated seqguence of

moveﬁeﬂg-of Ehé tailgate according to the invention as per
figure 1 on a truck,

According to figures 1 and 2, a tailgate according to
the invention has a platform 1 which comprises, for example,
a plurality of extruded aluminum profiles. Said platform 1 is
connected to two supporting arms 2.1 and 2.2, the platform 1
forming an axis of rotation A with the supporting arms 2, The
platform 1 is rotatable abrout said axis of rotation A in
relation to the supporting arms 2.1 and 2.2, the rotational
movement being brought about by a motor 3 which sits in a
tube 4. Said tube 4 is located between the two supporting
arms 2.1 and 2.2 and is connected fixedly to the supportiag
arms 2.1 and 2.2, with a releasable connection likewise being
conceivable, in particular if, as described further below,

the tube 4 is also connected releasably to the platform 1.
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Furthermore, two gear mechanisms 5.1 and 5.2 which
have a correspending connection 6.1 and 6.2 to the motor 3
are located in said tube 4. Each gear mechanism 5.1 and 5.2
has an output shaft 7.1 and 7.2 which enter into a
rotationally fixed connection with the platform 1. For this
purpese, the platform 1 has, for example on both sides, tube
sections 8.1 and 8.2 which each have, toward the output shaft
7.1 and 7.2, a recess with at least one axially parallel
groove in which the output shaft 7.1 and 7.2 engages by means
of a corresponding projection. In this manner, the platform 1
can be rotated about the axis of rotation A during the
operation of the motor 3. - -

The tube 4 and/or the tube secticns 8,1 and 8.2 are
releasably connected to the platform 1 preferably by means of
fastening means (not shown specifically}, such as, for
example, screws, hooks, hook-like elements or the like. A
removal of the tube 4 and/or of the tube sections 8.1 and 8.2
from the platform 1 is thereby possible.(All that needs to be
done is for the respective fastening means to be released.
However, & fixed connection between the tube 4 and/or the
tube sections 8.1 and 8.2 and the platform 1 is likewise
possible.

A bevel gear 25 can be provided at least on one of
the commections 6.1 or 6.2, the bevel gear being in

engagement with a driving wheel 26 which c¢an be reached by a

hand c¢rank (not shown specifically} via at least two
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approximately opposite holes {not shown specifically) in the

tube 4. This makes it possible, for example, if the electrics

should break down, for the bevel gear 25 to be moved by means
of the hand crank, as a result of which the platform 1 can be
pivoted even without the aid of the motor 3 or the gear
mechanisms 5.1 and 5.2, i.e. manually,

Each supporting arm 2.1 or 2.2 has an annular collar
9.1 or 9.2 with which it engages in a housing 10 which is
part of a lifting/lowering mechanism 11, Said
lifting/lowering mechanism 11 can be fixed, for example, as
_shown in figure 3, below the floor 12 of a_ truck loading
surface. The annular collars 9.1 and 9.2 rotate about a pivot
axis § which runs through the housing 10.

The housing 10 can be connected xeleasably to the
platform 1, likewise preferably by means of fastening means
(not shown specifically), such as, for example, screws,
hooks, hook-like elements or the like. Removal of the housing
10 or of sections thereof from the platform 1 is thereby
possible. All that needs to be done is for the respective
fastening means to be released. However, a fixed connection
between the housing 10 and the platform 1 is likewise
possible.

The rotational movement of the supporting arms 2.1
and 2.2 about the pivot axis S is in turn brought about by a

motor 13 which is located within the housing 10. The motor 13

sits approximately in the center between two gear mechanisms
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14.1 and 14.2 and, if appropriate, below the pivot axis 8. It
has corresponding connections 15.1 and 15.2 with the gear
mechanisms 14.1 and 14.2, with it being possible for brakes
16.1 and 16.2 (only illustrated schematically} to be assigned
to said connections 15.1 and 15.2. A manually actuable bevel
gear drive, similar to the bevel gear drive 25/26, can
likewise be assigned to the connections 15.1 and 15,2, as has
already been described above 1in conjunction with the
connections 6.1 and 6.2.

On each gear shaft 17.1 and 17.2 which engages in the

particular annular collar 9.1 and 9.2, respectively, there

sits a pinion 18.1 and 18.2 which can be moved by a shell-
type toothing 19 in the annular collar 9.1 and 9.2.

Furthermore, the supporting arms 2.1 and 2.2 can be
placed on the respective ends of the output shafts 7.1 and
7.2 and of the gear shaft 17.1 and 17.2, for example by means
of a tongue and groove connection (not shown specifically).
The supporting arms 2.1 and 2.2 can thereby easily be
released, if appropriate, from the output shaft 7.1 and 7.2
and the gear shaft 17.1 and 17.2.

Each supporting arm 2.1 and 2.2 comprises two
profiles 20 and 21 which are displaceable one inside the
other. In this case, a spindle (not shown specifically) can
be assigned, for example, to the profile 20 and, if it is
actuated, for exampie, by means of electric motor, brings

about an extension of the profile 20 out of the profile 21,



- 14 -

The operation of the present invention is explained
in more detail with reference to figure 3:

The tailgate can be seen in a closed position at the
top in figure 3. In this case, the platform 1 covers at least
part of a loading  opening of the truck 22. The
lifting/lowering mechanism 11 is concealed below the floor
12,

If a loading or unloading operation is now to be
carried out, first of all the motor 3 is set into motion hy a

control panel (not shown specifically) on the vehicle being

axis of rotation A into a horizontal position. Since the axis
of rotation A directly adjoins the loading surface of the
truck, it is now possible for, for example, an item to he
loaded to be moved from the loading platform of the truck
onto the platform 1.

Subgsequently, the supporting arms 2.1 and 2.2 pivot
about the pivot axis §, which is brought about by the motor
13, In this case, a mechanical connection 23 (only indicated
schematically} could ke arranged between the pivot axis § and
the axis of rotation &, the commection causing the platform 1
to remain in the horizontal position. However, the two motors
13 and 3 are preferably connected in terms of controlling
means in such a manner ﬁhat, when the supporting arms 2.1 and
2.2 are pivoted, the motor 13 rotates counterclockwise, but

the motor 3 rotates simultaneously 1in the clockwise
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direction, for which purpose corresponding control elements
are provided.

Finally, the motor 3 is set into action once again,
to be precise counterclockwise, until the platform 1 sits on
a ground surface 24.

A controlling means (likewise not shown specifically)
which controls the system is provided in the vicinity of the
control panel. If the controlling means establishes that
there is a failure in the system, a breakdown of the
electrics, overloading of the platform 1 or the like, it
transmits a corresponding signal which can be seen by the
user, and therefore the latter can react. If elements on the
axis of rotation A or the pivot axis § are affected, then the
user can act in situ by releasing the supporting arms 2.1
and/or 2.2 from the output shaft 7.1 and/or 7.2 and the gear
shaft 17.1 and/or 17.2 and alsc the corresponding fastening
means between the tube 4, the tube sections 8.1 and 8.2
and/or the housing 10 and the platform 1 of the tailgate,
removing the respectively affected elements from the output
shaft 7.1 and/or 7.2 and from the gear shaft 17.1 and/or 17.2
and, if appropriate, replacing them for new ones which are in
turn pushed onto the ocutput shaft 7.1 and/or 7.2 and the gear
shaft 17.1 and/or 17.2. The tube 4, the tube sections B.l and
8.2 and/or the housing 10 can subsequently be fastened again
to the platform 1 and the supporting arms 2.1 and/or 2.2 can

be subsequently plugged again onto the output shaft 7.1
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and/or 7.2 and the gear shaft 17.1 and/or 17.2.
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Claims

1. A tailgate, for a motor vehicle, comprising a platform (1) which is connected

to a lifting/lowering mechanism (11) via at least one supporting arm (2.1, 2.2),
the platform (1) forming an axis of rotation {A} with the supporting arm (2.1,
2.2), and the supporting arm (2.1, 2.2) forming a pivot axis (8) with the
lifting/lowering mechanism (11) characterized in that a first motor (3, 13) is
arranged on the axis of rotation {A) and a second motor (13) is arranged on &
the pivot axis (8), the first motor (3) rotating the platform about the axis of
rotation {A) and the second motor (13) rotating the supporting amm (2.1, 2.2)
about the pivot axis (S).

. The tailgate as claimed in claim 1, characterized in that the first and second

. -‘Thetailgate as-claimed-in claim 1, characterized in-that at least ong-gear - - -

mechanism (5.1, 5.2; 14,1, 14.2) is engaged with the first and second motors
(3. 13) respectively.

. The ailgate as claimed in claim 3, characterized in that at. least one brake

(16.1, 16.2) is arranged on the first and second motors motor (3, 13) and/or the

at Jeast one gear mechanism (5.1, 5.2; 14.1, 14.2).

. The tailgate as claimed in claim 3, characterized in that the at least onc gear

mechanism (5.1, 5.2; 14.2,, 14.2) is self-locking.

. The tailgatc as claimed in claim 1, charzeterized in that the second motor (13)

for the pivot axis (5) is mounted in a housing (10).

. The tailgate as claimed in claim 6, characterized in that the housing (10} is

connected releasably to the platform (1)

. The tailgate as claimed in claimn 6, characterized in that the housing (10) is

connected fixedly 10 the platform (1).
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8, The tailgate as claimed in claim 6, characterized in that a respective
supporting armm (2.1, 2.2) is fitted to each side of the housing (10), each

respective supporting arm rofating about the pivot axis,

10. The tailgate as claimed in claim 9, characterized in that the respective

supperting amm {2.1, 2.2) sits with an anmular coflar (9.1, 9.2) in the housing

(10).

11, The tailgate as claimed in claim 10, characterized in that at least part of the
inner surface of the annular collar (9.1, 9.2) is provided with teeth {19) which
interact with a pinion (18.1, 18.2) which is placed on a gear shafl (17.1, 17.2).

---12-The tailgate as-claimed-in claim-11; characterized-in that each-respective --- - -
supporting arm (2.1, 2.2) is arranged releasably on the gear shaft (17.1,
YL

13. The tailgate as claimed in claim |, characterized in that the first motor (3) for

the axis of rotation (A) is mounted in a tube (4)

14, The tailpate as claimed in claim 13, characterized in that the tube (4} is
connected releasably to the platform (1).

15, The tailgate as claimed in claim 13, characterized in that the tube (4} is
connected fixedly to the platform (1),

16. The tailgate as claimed in claim 13 to 13, characterized in that the at least one
supporting arm comptises two supporting arms, and wherein tube (4) is
located between the supporting arms (2.1, 2.2} and rotates about the axis of
rotation (A).

17. The tailgate as claimed in claim 13, characterized in that a respective gear
mechanism (5.1, 5.2} is provided in the tube (4) on both sides of the first
motor (3), and the output shafts (7.1, 7.2) of said gear mechanisms are

connected fixedly to the platform (1).
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18. The tailgate as claimed in claim 17, characterized in that the at least one

supporting arm (2.1, 2.2) is connected releasably to output shafts (7.1, 7.2).

19. The tailgate as claimed in claim 13, characterized in that a respective gear
mechanism (5.1, 5.2) is provided in the tube (4) and output shafis (7.1, 7.2) of
said respective gear mechanism is connected releasably to the platform (1).

20. The tailgate as claimed in claim 1, characterized in that the at least one
supporting arm (2.1, 2.2) is of telescopic design, with two profiles (20, 21}

being displaceable one inside the other.

— 21> Thetailgate as claimed- in claim 20, characterized in that a-spindle drive which -~

can be actuated by electric motor is engaged at least to one of the two profiles
(20).

22, The tailgate as claimed in claim 3, characterized in that the at least one gear
mechanism (5.1, 5.2, 14,1, 14.2) is connected to the first and second motors

(3, 13) via a corresponding connection (6.1, 6.2, 15.1,15.2).

23. The tailgate as claimed in claim 22, characterized in that a bevel gear (25)
which can be driven manually is provided on the connection (6.1, 6.2 15.1,
15.2).

24. The tailgate as claimed in claim {,characterized in that a controlling means is
provided for controlling the first and second motors (3, 13) and/or the at least

one gear mechanism (5.1, 5.2, 14.1,14.2).

25, The tailgate as claimed in claim 19, wherein the at least one gear mechanism
{5.1, 5.2) is provided in the mbe {4) on both sides of the first motor (3).



