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(57) ABSTRACT 
A tilt-tray sorting installation for articles and a tilt-tray 
conveying carriage for use in a tilt-tray sorting installation. 
The tilt-tray conveying carriage has a basic carriage, which 
is configured for displacement in the tilt-tray Sorting instal 
lation, a carrying tray, which can be pivoted about a tilting 
axis relative to the basic carriage, and a tilting drive. A drive 
device of the tilting drive is fixed in relation to the basic 
carriage. A traction device is operatively connected to the 
drive device and the carrying tray. In order to render the 
devices suitable for heavy articles, the tilt-tray conveying 
carriage is provided with a traction-device guide which is 
arranged in a rotatably fixed manner on the carrying tray, 
against which the traction device abuts, at least in part, and 
which deflects the traction device. 

5 Claims, 2 Drawing Sheets 
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TILT-TRAY CONVEYING CARRAGE AND 
TILT-TRAY SORTING INSTALLATION 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The invention relates to a tilt tray conveying carriage for 
use in a tilt tray sorting installation, comprising a basic 
carriage, which is designed for displacement in the tilt tray 
sorting installation, a carrying tray, which can be pivoted 
about a tilting axis relative to the basic carriage, and a tilting 
drive, which has a drive means, which is fixed in relation to 
the basic carriage, and a traction means, which is operatively 
connected to the drive means and the carrying tray. 
The invention also relates to a tilt tray sorting installation 

for articles, comprising a rail, a plurality of tilt tray convey 
ing carriages which are each designed for displacement 
along the rail, and comprising a tilt tray conveying carriage 
drive by which one or more tilt tray conveying carriage(s) 
can be moved along the rail. 

Tilt tray sorting installations, also called tilt tray sorters, 
have for a long time proven themselves for transporting and 
separating articles. The articles to be conveyed, for example 
packets or items of luggage, are received by the track-guided 
carriages which on their top side have load carriers designed 
as carrying trays which are held horizontally for transpor 
tation of the articles and can be tilted to drop the articles on 
either side of the track system. 

For example, a tilt tray Sorting conveyer of the type 
described in the introduction is known from WO 2010/ 
012755A1. Sprung deflection or tension rollers are used to 
compensate differences in the length of the traction means 
during tilting of the carrying tray. However, drawbacks can 
occur in particular in the case of heavy articles, which are 
conveyed on the carrying tray, due to the resilient elements 
in the tilting drive. 

Other tilt tray conveyors are known for example from DE 
35 11936 A1, U.S. Pat. No. 6,712,194 B1 or U.S. Pat. No. 
6,874,614 B2. 

BRIEF SUMMARY OF THE INVENTION 

It is therefore the object of the invention to improve the 
tilt tray conveying carriage mentioned above Such that it is 
better Suited to conveying heavy articles. 

The tilt tray conveying carriage of the type mentioned 
above achieves this object according to the invention by a 
traction means guide which is arranged in a rotatably fixed 
manner on the carrying tray, against which guide the traction 
means butts, at least in part, and which deflects the traction 
means away from the tilting axis. 

For the tilt tray sorting installation the object is achieved 
by the use of the inventive tilt tray conveying carriage. 

The inventive solution has the advantage that a kinemati 
cally induced difference in the length of the traction means 
between the different positions of the carrying tray can be 
adjusted by the traction means guide. Resilient elements in 
the tilting drive for example can consequently be omitted. 
The traction means guide can be for example bulging, 
curved outwards or be convex. 

Within the meaning of the invention a “carrying tray” is 
also taken to mean a borderless platform, as is disclosed for 
example in the documents from the prior art cited above. The 
term “tilt tray conveying carriage” is therefore to be inter 
preted as a conveying carriage, the term "tilt tray sorting 
installation' is to be interpreted as a sorting installation and 
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2 
the term “carrying tray” is to be interpreted as a carrying 
device. Furthermore, the term "rotatably fixed' in the case of 
the connection between the carrying tray and the traction 
means guide should not just be taken to mean that these are 
rigidly connected together. Instead the term "rotatably fixed 
should also be taken to mean that a rotation of the traction 
means guide at least indirectly triggers a rotation of the 
carrying tray as well. For example, a driver between the 
carrying tray and the traction means guide can have a certain 
clearance or damping or Suspension which a rotatably fixed 
connection also embraces within the meaning of the inven 
tion. Furthermore, the term “deflects” or “deflected' should 
not be taken to mean a change in position triggered by a 
movement, or an enlargement of the spacing from the axis 
of rotation, but rather outwardly curved guiding of the 
traction means away from the tilting axis by the traction 
means guide. 
The invention can be developed further by various mutu 

ally independent advantageous embodiments. 
The traction means guide can therefore run along a 

section of an arc around the tilting axis in the transverse 
direction to the tilting axis. This has the advantage that no 
kinematically induced difference in the length of the traction 
means results between the different positions of the carrying 
tray. This provides a correspondingly rigid drive train of the 
tilting drive. 
To reduce the required installation space and the mass 

moment of inertia of the carrying tray, the traction means 
guide can have two guide sections between which the 
traction means guide is recessed along the arc in each case. 
Recesses are constructed for this purpose. 
An inexpensive embodiment may be achieved in that the 

traction means is frictionally connected to the traction means 
guide and Surrounds the traction means guide. A screw 
fastening or the like of the traction means to the traction 
means guide is consequently Superfluous. 
The tilting axis of the tilt tray conveying carriage is 

designed to be fixed. Alternatively, the tilting axis can also 
be designed to move as a moment pole axis. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWING 

The invention will be illustrated below with reference to 
the accompanying drawings, in which: 

FIG. 1 shows a schematic diagram of a tilt tray sorting 
installation in a side view, 

FIG. 2 shows the tilt tray sorting installation from FIG. 1 
in a first tilted position, 

FIG. 3 shows the tilt tray sorting installation from FIG. 1 
in a second tilted position, 

FIG. 4 shows a schematic 3D diagram of the embodiment 
from FIG. 1. 

DESCRIPTION OF THE INVENTION 

First of all the invention will be illustrated with reference 
to the exemplary embodiment of FIGS. 1 to 4. 
The inventive tilt tray sorting installation 1 has a rail 2, a 

plurality of tilt tray conveying carriages 3 and a tilt tray 
conveying carriage drive 4. 

In the exemplary embodiment of the figures the track 
system 2 is designed as a double rail on which the tilt tray 
conveying carriages 3 move. Alternatively, the track system 
2 can also be designed as a monorail or the like. The track 
system 2 can have an energy transmission device (not 
shown) which transmits electrical energy to the tilt tray 
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conveying carriage 3. As is known, the track system 2 runs 
for example as an endless track system with input and output 
mechanisms on which articles (not shown) are transferred in 
a known manner to the tilt tray conveying carriages and 
dispensed from them by their tiling movement. The track 
system is arranged so as to be substantially fixed. 
The tilt tray conveying carriage drive 4 is also arranged so 

as to be fixed in FIG. 1 and designed to drive the tilt tray 
conveying carriages 3 on the track system 2. The tilt tray 
conveying carriage drive 4 is illustrated very simply as an 
electric motor 5 having a friction wheel 6 in the exemplary 
embodiment in FIG. 1. The electric motor 5 converts elec 
trical energy into a rotational movement which is transmit 
ted for example by a gear (not shown) to the friction wheel 
6. The friction wheel 6 drives the tilt tray conveying 
carriages 3. Of course other tilt tray conveying carriage 
drives 4 are possible, as are known in the prior art, such as 
a chain drive or the like. The tilt tray conveying carriage 
drive 4 can also alternatively be part of each tilt tray 
conveying carriage 3 and drive this autonomously. 
The tilt tray conveying carriage 3 comprises a basic 

carriage 7, wheels 8, a carrying tray 9, traction means guide 
10 and a tilting drive 11. 
The basic carriage 7 has the four wheels 8 with which the 

tilt tray conveying carriage 3 rests on the track system 2. 
The carrying tray 9 has a substantially rectangular carry 

ing Surface 12 on which the articles can be arranged during 
transportation. The carrying tray 9 is connected to the basic 
carriage 7 so as to be rotatable about a tilting axis 13 which 
runs into the drawing plane. In the embodiment in FIG. 1 the 
tilting axis 13 is arranged in the transverse direction Q 
centrally between the illustrated wheels 8 and centrally from 
the basic carriage 7. FIG. 1 shows the carrying tray 9 in a 
transportation position in which the carrying surface 12 of 
the carrying tray 9 is oriented substantially horizontally, 
parallel to the track system 2. FIG. 2 shows the tilt tray 
conveying carriage 3 in a first tilting position in which the 
carrying tray 9 and its carrying surface 12 is inclined about 
an angle of inclination C. of 30° to the horizontal 14. FIG. 3 
shows the tilt tray conveying carriage 3 in a second tilting 
position in which the carrying tray 9 with the carrying 
surface 12 is inclined by an angle of inclination C. of -30° 
to the horizontal 14. In the exemplary embodiments in FIGS. 
1-5 the tilting axis 13 is designed so as to be fixed. 
The traction means guide 10 is connected in a rotatably 

fixed manner to the carrying tray 9. Like the carrying tray 9 
the traction means guide 10 is also arranged so as to be 
rotatable about the tilting axis 13 with respect to the basic 
carriage 7. The traction means guide 10 is designed as a disk, 
i.e. as a very thin circular cylinder, with the axis of rotation 
13 as the center point in which parts 15, 15 are recessed. The 
traction means guide 10 is consequently designed as a sector 
of a disk. The traction means guide 10 has two guide 
sections 16 which each run roughly about 60° on the arc 
around the tilting axis 13. Between the guide sections 16 the 
arc 17 is recessed on one side by about 180° by the recess 
15 and on the other side by about 60° by the recess 15'. 
The tilting drive 11 comprises drive means 18 and traction 

means 19 which surround the drive means 18 and the 
traction means guide 10. In the embodiment in FIG. 1 the 
drive means 18 is designed as an electric motor with a gear 
and a drive roller. The drive means 18 is arranged on the 
basic carriage 7, it being possible for the drive roller to rotate 
about a drive axis 20 relative to the basic carriage 7. In the 
embodiment in FIG. 1 the traction means 19 is designed as 
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4 
a flat belt. The traction means 19 frictionally surrounds the 
traction means guide 10 at its circumference. 

With the aid of the tilting drive 11 the tilt tray conveying 
carriage 3 can be moved back and forth between the trans 
portation position in FIG. 1, the first tilting position in FIG. 
2 and the second tilting position in FIG. 3. For this purpose 
the drive means 18 drives the traction means 19 so the 
traction means guide 10 and the carrying tray 9 are driven 
and pivoted. In the first tilting position in FIG. 2 the traction 
means 19 on the left-hand guide section 16.1 butts against 
the traction means guide 10. The traction means 19 is 
deflected away from the tilting axis 13 with respect to a 
straight connection between the drive means 18 and a first 
point of contact 22.1. On the other hand, in the position in 
FIG. 2 the traction means 19 is not deflected on the opposing 
guide section 16.2 but runs in a straight line between drive 
means 18 and a second point of contact 22.2. 

In the second tilting position in FIG. 3, on the other hand, 
the traction means 19 butts against the right-hand guide 
section 16.2 and is accordingly deflected in the other direc 
tion by the traction means guide. 
To avoid an interfering contour with the articles to be 

transported and to reduce the mass of the traction means 
guide 10 and its moment of inertia, the part 15 is recessed 
at the top. To further reduce the mass of the traction means 
guide 10, the part 15 is also recessed at the bottom between 
the guide sections 16. 
The invention claimed is: 
1. A tilt tray conveying carriage for use in a tilt tray sorting 

installation, the tilt tray conveying carriage comprising: 
a basic carriage configured for displacement in the tilt tray 

Sorting installation; 
a carrying tray pivotally mounted about a tilting axis 

relative to said basic carriage; and 
a tilting drive including: 

a drive device disposed on said basic carriage; 
a traction device operatively connected to said drive 

device and to said carrying tray; and 
a traction device guide mounted rotatably fixed on said 

carrying tray, wherein said traction device abuts 
against said traction device guide, at least in part, and 
said traction device guide runs along an arc around 
said tilting axis in a transverse direction relative to 
said tilting axis and is configured to deflect said 
traction device away from said tilting axis. 

2. The tilt tray conveying carriage according to claim 1, 
wherein said traction device guide has two guide sections 
and is recessed in between said guide sections. 

3. The tilt tray conveying carriage according to claim 2, 
wherein said traction device guide is formed with two 
recessed segments, one on each side of said two guide 
sections. 

4. The tilt tray conveying carriage according to claim 1, 
wherein said traction device is frictionally connected to said 
traction device guide and disposed to surround said traction 
device guide. 

5. A tilt tray sorting installation for articles, the sorting 
installation comprising: 

a track system; 
a plurality of tilt tray conveying carriages, each according 

to claim 1, and each configured for displacement along 
a track of said track system; and 

a tilt tray conveying carriage drive configured to move 
one or more of said tilt tray conveying carriages along 
said rail. 


