
ELEVATING WORK PLATFORM   This invention relates to an elevating work
platform comprising a working platform which is guided for vertical
movement on at least two mutually parallel masts, and which has a carriage
for each mast which is guided on the respective mast and has a driving
unit, wherein the working platform is supported on the carriage by means of
joining ele- ments, and power transmission between the mast and the
carriage takes place by positive locking.   Elevating work platforms of
this kind are known from prior art. The same are as a rule raised instead
of scaffolds in the area of building fa- cades. The working platform of
such an elevating work platform encom- passes the masts on at least three
sides, wherein it is usual that the working platform also laterally
protrudes beyond the two masts. The masts consist of mast elements which
are arranged course by course one on top of the other and are connected to
each other, so that masts of a desired elevation can be raised from a
plurality of mast elements. For power transmission a driving unit is
normally used which is ar- ranged on a motor supporting plate and has at
least one electric motor with a transmission unit flanged to it. The motor
supporting plate is part of the carriage, wherein the transmission unit
includes on the out- put side at least one output pinion meshing with a
rack which is fixed to the mast.   With elevating work platforms of this
kind the problem exists that, al- though motor control is correspondingly
monitored, the driving power is different on the two masts, which fact may
in case cause a slight differ- ence of level of one carriage compared to
the other. This difference of level may be the result of uneven loading of
the working platform and                                          -2-
causes that the working platform is not always fully horizontally aligned.
An inclination of the working platform thus produced leads to material
stress both in the masts and the working platform together with the
connected driving members, by which material stress the structural
components are subjected to undesired loads. In addition, it is necessary
that the corresponding loads are determined and are used for controlling
the elevating work platform. This requires the driving motors to be
switched off if inadmissible loads occur in the elevating work platform.
Starting from this prior art the invention is based on the o b j e c t of
further developing an elevating work platform in such a way as to make it
possible by simple means to compensate the movement of the work- ing
platform relative to the masts, which compensation is necessary due to the
load to which the platform is subjected and due to construction tolerances,
so that high levels of tension in the elevating platform are avoided.   The
s o 1 u t i o n of this problem provides for the joining elements between
each carriage and the working platform being so configured that the working
platform is supported both for a limited displacement relative to the
carriages in its longitudinal axis direction and for a lim- ited rotation
relative to the carriages at right angles to its longitudinal axis
direction.   By the configuration according to the invention of this
elevating work platform it is guaranteed that the working platform is
movable relative to the masts to such an extent that a slightly different
running of the driving motors for both carriages can be compensated.
Namely, the working platform can be moved relative to the carriages in its
longitudi-                                          - 3-   nal axis
direction as well as relatively rotated about the carriages. Of course,
these relative movements are possible only to a very limited ex- tent in
order not to have a negative influence on the working safety of such an
elevating work platform. But due to the mobility of the working platform
relative to the carriages moments in the junction points be- tween the
carriages and the working platform are considerably reduced. In addition,
tension is reduced also in the masts and particularly in the driving
elements, i.e. the racks and the pinions of the driving units meshing with
the racks.   According to a further feature of the invention it is provided
that the joining elements consist of a rod cylindrical in cross-section and
of a spherical member supported in a holding device. The rod tends to en-
able an axial displacement of the working platform relative to the car-
riages, whereas the spherical member enables the working platform to rotate
relative to the carriage.   Preferably, the rod is connected to the working
platform, and the spherical member is movable relative to the rod.
Consequently, the rod is configured to be stationary, whereas the spherical
member is movable along the rod.   The rod is, according to a further
feature- supported in a bore pene- trating the spherical member.
Consequently, the spherical member can be moved relative to the rod in the
longitudinal axis direction thereof and rotated about the rod.   Each
carriage preferably has two rods which are supported in corre- sponding
spherical members, one of the rods being arranged in the vi- cinity of the
carriage and the other one on the end of the working plat-
-4-   form, which is spaced from the carriage. The carriage preferably has
a motor supporting plate with supporting profiles which are arranged at
right angles to the working platform and on which the working platform
takes support. The motor supporting plate includes an opening which is
penetrated at least by the output pinions in order that the same mesh with
the rack. The transmission unit is fixed with a housing to the mo- tor
supporting plate, preferably by means of screws, and carries on its end
opposite to the motor supporting plate the driving motor which to- gether
with its shaft carrying the driving pinion protrudes into the transmission
unit and is screwed to the transmission housing.   The holding device for
the spherical member is configured as a pot- shaped bearing shell which has
radially opposing openings that receive the rod. These openings also
determine an angle of pivoting of the rods about the longitudinal axis of
the bearing shell. In this way a further degree of freedom of the rod
relative to the bearing shell and, accord- ingly, to the carriage is
determined.   Preferably, the bearing shell is covered by a lid. The
bearing shell can, in the usual manner, be filled with a lubricant such as
grease, for ex- ample, in order to guarantee movement of the spherical
member within the bearing shell free of wear. It is, however, also
conceivable for the bearing shell and/or the spherical member and/or the
rod to have a wear-reducing surface coating, for example polytetrafluor
ethylene, in the region of the spherical member. The lid placed onto the
bearing shell prevents the penetration of dirt particles such as mineral
grains, dust or the like. It must be taken into account here that elevating
work platforms as presently discussed are used in construction sites where
a corresponding amount of dirt is to be expected.
-5-   According to a further feature of the invention it is provided that
the holding device is supported on a profile of the carriage, under the
inter- position of a force-sensing device. In this way the static load of
the working platform can be measured by means of this force-sensing de-
vice. If the static load of the working platform reaches an inadmissible
high value which is predetermined in a computer, the drive will be blocked
through this computer. In this case the starting, i.e. moving of the
platform is inhibited until it is signalized by the force-sensing device
that this inadmissible high load of the working platform does no longer
exist.   The force-sensing device preferably is in the form of a wire
strain gauge. Finally, according to a further feature of the invention it
is provided that the carriage includes two joining elements with associated
force-sensing devices. This enables the loads of the working platform to be
measured in the longitudinal direction and in a direction at right angles
to the longitudinal direction of the working platform. The direction which
is at right angles to the longitudinal direction of the working platform
lies in the surface plane of the working platform, so that through the two
di- rectional vectors of these loads a plane of forces is determined which
by means of a corresponding computer also reveals the signaling of an
overload in the position exactly where it occurs.   Further features and
advantages of the invention become apparent from the following description
by way of the drawings representing a pre- ferred embodiment of an
elevating work platform according to the in- vention. In the drawings it is
shown by:   Figure 1   a projection of an elevating work platform;
-6-   Figure 2   the elevating platform according to Figure 1, in a lateral
view;   Figure 3   a carriage with a schematically represented transmission
unit for the elevating work platform according to Figures 1            and
2, in a lateral view;   Figure 4   the schematically represented carriage
according to Figure            3, in a plan view;   Figure 5   the
mast-guided carriage of the elevating work platform ac-            cording
to Figure 1, in a lateral view;   Figure 6   a projection of the carriage
according to Figure 5;   Figure 7   a joining element between the working
platform and the            carriage, in three projections.   Figure 1
shows an elevating platform 1 which is arranged in front of a building 2.
The elevating platform 1 consists of two masts 3 and 4 which consist of
individual mast elements 5 and 6 which are are ar- ranged one on top of the
other and are connected to each other for forming the masts 3 and 4. Each
mast 3, 4 has a mast base 7, 8 which touches a contact surface 10 through
height-adjustable supporting legs 9.   The masts 3, 4 are connected to the
building facade through an- chorages 1 1.
- 7-   Each mast 3, 4 includes a rack 12, 13 which is fixed to the mast 3,
4 on the external side, said rack 12, 13 being divided in individual
sections which substantially have the same length as the individual mast
ele- ments 5, 6.   On the masts 3, 4 a carriage 14, 15 is respectively
arranged in such a manner that it can be displaced along the masts 3, 4.
The carriages 14, 15 are interconnected via a working platform 16.
Consequently, said working platform 16 can be arranged by means of the
carriages 14 and 15 in different. levels in front of the building 2 in
order to perform corre- sponding jobs on the facade. For reasons of safety
the working platform 16 comprises a railing 18 which substantially leads
all around.   Figures 3 and 5 show a carriage 15. For reasons of
simplification of the constructional configuration said carriage 15 is
merely shown as a rec- tangular surface.   The carriage 15 consists of a
plate configured as a motor supporting plate 22 which on the lower edge
thereof has two axles, on the free ends of which two guide rolls 38 and 39
are supported for rotation. These guide rolls 38 and 39 run on the outer
surfaces of the mast elements 5 and serve for guiding the carriage 15 along
the mast 4.   In addition, said plate of the carriage 15 has guide rolls 27
and 28 sup- ported for rotation on at least one further axle. These guide
rolls 27 and 28 rest against the rear side 30 of the rack 13 and roll off
against the rear side 30 of the rack. On the rack surface opposite to the
rear side 30 of the rack the toothing 29 of the rack 12 is arranged.
-8-   Furthermore, the plate of the carriage 15 carries a driving motor 19
which with its motor shaft indirectly acts upon a pinion 26 which either
directly meshes with the rack or with two output pinions 24 and 25 meshing
in turn with the toothing 29 of the rack 13. Consequently, the torque of
the driving motor 19 is transmitted to the rack 12 arranged stationary on
the masts 3 and 4 through the pinion 26 and the output pinions 24 and 25,
so that the carriage 15 can be vertically displaced along the rack 12 and,
accordingly, also along the corresponding mast 3, 4.   Shown by Figures 5
and 6 is the constructional configuration of the working platform 16 as
well as of the carriage 14. The carriage 14 is guided on the mast 3. To
this end the carriage 14 has the motor sup- porting plate 22 which is
aligned parallel to the longitudinal extension of the mast 3. On this motor
supporting plate 22 the guide rolls 38 and 39 are arranged in a manner such
as to roll off on both sides against a sectional support 23 of the mast 3.
Screwed to the motor supporting plate 22 is the transmission unit 31, so
that the two output pinions 24 and 25 mesh with the rack 12. Above the
transmission 31 the carriage 14 comprises orthogonally extending profiles
32 which are connected to a profile 33 extending at right angles thereto,
and which are supported vis a vis the motor supporting plate 22 by means of
a further, inclined profile 34. On the supporting bracket 35 of the
carriage 14 formed by the profiles 32, 33 and 34 bearing de- vices are
fixed at a distance to each other, with a wire gauge 37 being arranged as a
force-sensing device between the bearing devices and the supporting bracket
35. The forces received by the wire gauge 37 are, in a manner not further
described, supplied to a computer which is con-
-9-   nected to the driving motors 19 of the elevating platform 1 through
an electric control device.   Above each bearing device a joining element
40 is arranged which con- nects the working platform 16 to the carriage 14.
Each joining element 40 consists of a rod 41 stationary with the working
platform 16 and of a holding device 42 configured as a bearing shell, which
holding device is pot-shaped and is covered on the open end thereof by a
lid 43. Within said holding device 42 a spherical member 44 is supported.
The spheri- cal member has a bore which is penetrated by the rod 41. In
addition, said rod 41 penetrates two radially arranged openings in the
bearing device 42 and is fixed on the working platform 16 by means of angle
members 45.   The above-described joining elements 40 enable the working
platform 16 to move in the longitudinal direction of the working platform
16 relative to the masts 3 and 4. In addition, said joining elements 40 en-
able the working platform 16 to perform a relative rotational movement
about the shafts of the output pinions 24. Thereby a difference of level
that possibly occurs between the two driving units of the carriages 14 and
15 on the masts is compensated, so that a differing lifting move- ment of
the carriages 14 and 15 relative to each other is possible to a limited
extent. Additionally, it is possible by means of the arrangement of the
joining elements 40 in combination with the wire gauges 37 to determine the
static load of the working platform 16 with regard to the magnitude and the
location of the load. The forces detected by means of the wire gauges 37
are evaluated in a computer not further shown and are used for switching
the driving motors off as soon as a static overload is reached.
- 10 -    For the relative movement of the working platform 16 with regard
to the carriage 14 or 15 it is required that the openings in the holding
device 42 are formed slightly larger than the diameter of the rod 41. In
con- trast thereto, the bore in the spherical member 44 can exactly agree
with the diameter of the rod 41, since here only the necessary axial
movement is intended.   Finally, in Figure 7 the joining element 40 between
the working plat- form 16 and one of the carriages 14 or 15 is shown in
detail in three views.                                          New Claims
An elevating work platform comprising a working platform which      is
guided for vertical movement on at least two mutually parallel      masts,
and which has a carriage for each mast guided on the re-      spective
mast, said working platform being supported on the car-      riage by means
of joining elements which allow a limited dis-      placement of the
working platform relative to the carriages in the      longitudinal axis
direction of the working platform and a rotation      of the working
platform relative to the carriages about an axis ex-      tending at right
angles to the longitudinal axis direction of the      working platform,
characterized in      that the joining elements (40) consist of a
cylindrical rod (41) and      a spherical member (44) supported in a
holding device (24), and      that the capacity of rotation of the working
platform (16) relative      to the carriages (14, 15) is limited.   2.
Elevating work platform according to claim 1,      characterized in
that the rod (41) is connected to the working platform (16), and      that
the spherical member (44) is movable relative to the rod (41).    3.
Elevating work platform according to claim 1,      characterized in
that the rod (41) is supported in a bore which radially penetrates
said spherical member (44).    4.  Elevating work platform according to
claim 1,      characterized in                                          -2-
that each carriage comprises two rods (41) which are supported in
corresponding spherical members (44).'   5.   Elevating work platform
according to claim 1,      characterized in      that the holding device
(42) is configured as a pot-shaped bearing      shell which has radially.
opposing openings that receive the rod      (41).    6.  Elevating work
platform according to claim 5,      characterized in      that the bearing
shell is closed by a lid (43).   7.   Elevating work platform according to
claim 1,      characterized in      that the holding device (42) is
supported on a profile (32) of the      carriage (14, 15), under the
interposition of a force-sensing device.   8.   Elevating work platform
according to claim 7,      characterized in      that the force-sensing
device is in the form of a wire gauge (37).   9.   Elevating work platform
according to claim 1,       characterized in       that each carriage (14,
15) has two joining elements (40) with as-       sociated force-sensing
devices.    


