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SIEMENS SCHWEIZ (57) ABSTRACT 
I-44, INTELLECTUAL PROPERTY 
ALBISRIEDERSTRASSE 245 According to the invention, the items to be posted are held 
ZURICH CH_8047 (CH) by a stacking support Which can be displaced in a stacking 

direction and is coupled to a ?ush-mounted strip on Which 
Assigneez SIEMENS AKTIENGESELL_ the stack is arranged, and by a parallel stacking Wall Which 

SCHAFT MUNICH (DE) is located in a vertical position on the stacking spot, oriented 
’ toWards an abutment Wall. Said items to be posted are 

APPL NO; 11/053,234 supplied and stacked by means of stacking belts and a 
stacking roll Which projects from the stacking Wall and is 

Filed; Feb 9, 2005 located at the entrance to the stack receiving installation, 
close to the abutment Wall, said stacking roll being mounted 

Related US, Application Data in a de?ectable manner. A connecting element is used to 
connect the stacking roll housing to the force transducer of 

Continuation of application No. PCT/DE03/02186, a device for measuring the stacking pressure perpendicularly 
?led on Jul. 1, 2003. to the resulting belt force exerted on the stacking roll. 
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METHOD AND DEVICE FOR STACKING FLAT 
ITEMS OF MAIL IN A STACK HOLDER 

[0001] The invention relates to a method and a device for 
stacking ?at items of mail in a stack holder according to the 
preambles of claims 1 and 6. 

[0002] The items of mail of different formats should all be 
aligned exactly on tWo edges. 

[0003] For each item of mail to be stacked, the force of the 
stack against the stacking roller (stacking pressure) must be 
adjusted optimally, so that each item of mail reaches the stop 
Wall and its leading edge and bottom edge are aligned 
exactly ?ush With the items of mail already stacked. The 
actuating variable for the control of the stacking pressure on 
the stacking roller is the forWard thrust of the movable stack 
support, to Which an under?oor belt can also be coupled. 

[0004] As a result of stacking an item of mail, the stacking 
pressure increases and can be reduced again and set opti 
mally by moving the stack aWay from the stacking roller or 
by advancing the under?oor belt With the stack support. In 
order to control the stacking pressure, it is necessary to 
measure the latter. 

[0005] According to the prior art, there are one or more 
force measuring devices on the stacking Wall in the region 
lying around the stacking roller. For example, in DE 195 47 
292 A1, an intermediate stacker is described in Which, for 
the purpose of stacking pressure measurement, one or more 
sprung levers, against Which the stack of items of mail 
presses, are arranged in the vicinity of the stacking roller. 
The levers actuate sWitches Which output sWitching signals 
for the drive of the stack support With the under?oor belt. As 
soon as a speci?c minimum pressure acts on the lever or 

levers, a signal to move the under?oor belt and the stack 
support aWay from the stacking roll is triggered. If the 
pressure falls beloW a speci?c minimum, the under?oor belt 
With the stack support remains in the position then assumed. 

[0006] For the optimum stacking of an item of mail, the 
force betWeen the stack and the stacking roller (“stacking 
force”) is primarily critical, because the level of the friction 
betWeen the item of mail and the stacking roller (or the 
stacking belt) depends directly on this and because the force 
effecting the transport of the item of mail is exerted on the 
item of mail via the stacking roller (or the stacking belt). 

[0007] HoWever, the previously disclosed solution permits 
only a measurement of the pressure betWeen the stack and 
one or more contact points of the stack (lever) on the 
stacking Wall in the region around the stacking roller (that is 
to say on the force measuring devices, Which represent only 
a force shunt in relation to the functionally relevant force 
?oW via the stacking roller). Thus, direct measurement of the 
stacking pressure is not possible, only a rough estimate of 
the stacking pressure via the measured force shunt. 

[0008] The invention is therefore based on the object of 
providing a method and a device for stacking ?at objects in 
Which the stacking pressure to be controlled is measured 
more accurately. 

[0009] According to the invention, the object is achieved 
by the features of claims 1 and 6. 

[0010] The stacking pressure is measured directly on the 
stacking roller approximately perpendicular to the direction 
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of the resultant belt force acting on the stacking roller, via a 
de?ection of the stacking roller. For this purpose, the 
de?ectable stacking roller mounting is connected via a 
connecting element for force transmission to the force 
sensor of the force measuring device in order to measure the 
stacking pressure perpendicular to the resultant belt force. 

[0011] As a result, there is no distortion of the stacking 
pressure acting on the stacking roller resulting from force 
shunts. 

[0012] Because the stacking roller has to absorb the result 
ant belt force in addition to the stacking pressure, the 
relatively small stacking pressure has to be separated from 
the large resultant belt force, Which is not constant and 
otherWise Would distort the measured result. This is done in 
that, from the stacking force, only the part Which is approxi 
mately perpendicular to the resultant belt force is measured, 
so that the force directions are decoupled vectorially. 

[0013] Advantageous re?nements of the invention are 
presented in the subclaims. 

[0014] Thus, it is advantageous to provide a bending beam 
With strain gages as the force sensor in the force measuring 
devices, and the deformation approximately perpendicular 
to the resultant belt force serving as a measure of the 
stacking pressure. In this measuring principle, disruptive 
forces arising from measuring-travel-induced displacements 
of the force direction are largely avoided With the minimum 
measuring travel. 

[0015] It is also advantageous if the stacking roller is 
de?ected only approximately perpendicular to the direction 
of the resultant belt force. 

[0016] In order to compensate for any geometric inaccu 
racies and the stresses resulting from this and not to transmit 
any transverse forces to the force measuring device, the 
transmission of force from the stacking roller to the bending 
beam of the force measuring device is advantageously 
carried out via a connecting element Which is designed to be 
stiff in the force transmission direction approximately per 
pendicular to the resultant belt force and compliant at right 
angles thereto. 

[0017] It is also advantageous to ?t the force measuring 
device to a carriage such that it can be adjusted, in order to 
compensate for mounting-induced or tolerance-induced pre 
stresses. 

[0018] The de?ection of the stacking roller is advanta 
geously achieved by the stacking roller bearing being ?xed 
to a movable sWinging arm. 

[0019] In order that the direction of the resultant belt force 
is not changed by the stacking belt lifting off a de?ection 
roller for the other stacking belt, located upstream of the 
stacking roller in the transport direction, as a result of an 
item of mail, Which brie?y produces disruptive forces, it is 
advantageous to carry out the measurement of the stacking 
pressure When there is as yet no folloWing item of mail 
betWeen stacking belt and de?ection roller. If this is not 
possible, then the changed direction of the resultant belt 
force as a function of the thickness of the folloWing item of 
mail can be taken into account by computation during the 
force measurement. 

[0020] The invention Will be explained in more detail 
beloW in an exemplary embodiment, using the draWing, in 
Which: 
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[0021] 
[0022] FIG. 2 shows a perspective illustration of the 
stacking roller With force measuring device, obliquely from 
below; 
[0023] FIG. 3 shows a perspective illustration of the 
stacking roller With force measuring device, obliquely from 
above. 

[0024] As FIG. 1 reveals, the items of mail are transported 
one after another in the direction of the stacking roller 4 in 
an upright position and clamped betWeen stacking belts 1, 2. 
In order that the stacking can be carried out, the stacking belt 
2 oriented toWard the stack upstream of the stacking device 
is de?ected over a de?ection roller 3, Whereas the other 
stacking belt 1 is only de?ected over the stacking roller 4. 
Because of their kinetic energy and as a result of frictional 
forces, the items of mail are led at an acute angle 0t along the 
stacking belt 1 to the stacking roller 4 onto the stack support 
11 located there, if no item of mail has yet been stacked, or 
against the item of mail last stacked on the stack, and are 
then held betWeen the stack support 11 and a stacking Wall 
7 Which is parallel thereto and from Which the stacking roller 
4 protrudes someWhat. The stacking pressure Which prevails 
betWeen the uppermost item of mail of the stack and the 
stacking roller 4 must in this case be sufficiently high for 
each item of mail to pass securely betWeen the stacking 
roller 4 and the stack support 11 or the uppermost item of 
mail of the stack until it strikes the stop Wall 8, on Which the 
kinetic energy of the item of mail is dissipated. In order that 
the stacking pressure does not become too high folloWing 
the stacking of an item of mail, the stack support 11 and the 
stack base in the form of an under?oor belt 9 must be moved 
aWay from the stacking point. 

[0025] This is done by the driven under?oor belt 9 and the 
stack support 11 coupled to the latter being moved appro 
priately via a control device, not illustrated, as a function of 
the measured stacking pressure. The coupling is carried out 
by slot-like cutouts 12 in the under?oor belt 9 and the stack 
support 11 shaped in such a Way that it can be anchored in 
one of the cutouts 12. Since the stack support 9 can be 
pivoted upWard on an axle 10 located in the stop Wall 8, the 
stack can be pushed out during unloading after the stack 
support 11 has been pivoted up. The stack support 11 is then 
pushed back on the axle 10 as far as the stacking roller 4 and 
pivoted doWn again and anchored in the appropriate cutout 
12 in the under?oor belt 9. A neW stacking cycle then takes 
place. The stacking pressure measurement is carried out 
directly on the de?ectable stacking roller 4. Since the higher 
resultant belt force FR also acts on the stacking roller 4, the 
stacking pressure F5, Which is small in relation thereto, must 
be decoupled from the belt force FR on the stacking roller 4. 
This is done in that, of the stacking pressure F5, only the 
component FSS approximately perpendicular to the direction 
of the resultant belt force FR is measured. Thus, the tWo 
force directions are vectorially independent of each other. 

[0026] In order to ensure this, the stacking roller 4 is 
mounted such that a minimum de?ection approximately 
perpendicular to the resultant of the belt force FR (that is to 
say in the direction of F55) can take place With minimum 
force. For this purpose, the stacking roller 4 is mounted on 
a movable sWinging arm 14 such that it can be pivoted With 
minimum friction. Mounting the stacking roller 4 on an 
element Which can be deformed easily in this direction is in 

FIG. 1 shoWs a plan vieW of the stacking device; 
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principle also possible. In the direction of the possible 
de?ection, the measurement of the force component FSS is 
carried out by a force measuring device, Which is connected 
to the sWinging arm 14 of the stacking roller 4 by a form ?t. 

[0027] The force component FSS is transmitted to the force 
measuring device by a connecting element 5, Which is 
designed to be particularly compliant about the tWo axes 
perpendicular to the force measuring direction, in order to 
compensate for any geometric inaccuracies and the stresses 
resulting therefrom and not to transmit any transverse forces 
to the force measuring device. The connecting element 5 is 
designed to be as stiff as possible in the force transmission 
direction. For the purpose of force measurement, use is 
made of a measuring principle having minimum measure 
ment travel, for example by means of bending beams 6 With 
strain gages, in order to minimiZe disturbing forces resulting 
from the displacement of the force measuring device caused 
by the measurement travel. The connecting element 5, as can 
be seen Well in FIGS. 2 and 3, is ?xed by screW connections 
to the bending beam 6 and to a ?xing element of the 
rotatably mounted sWinging arm 14. On the sWinging arm 14 
there is also the mounting 13 of the stacking roller 4. 

[0028] In order to compensate for mounting-induced and 
tolerance-induced prestresses of the force measuring device 
in the measuring direction, the bending beam 6 is ?xed to a 
carriage 15 Which can be adjusted in the measuring direction 
and ?xed. 

[0029] Depending on the magnitude of the angle [3 
betWeen the resultant belt force FR and the stacking Wall 7, 
the force component FSS changes. Given an angle [3 of 
approximately 230°, it is still suf?ciently large to achieve 
meaningful measured results. If the force measuring device 
is arranged more in the direction of the stacking pressure FS 
to be measured rather than in the movement direction of the 
stacking roller 4, cos [3 tends to 1, and thus FSS tends to F5. 
HoWever, the direction of movement of the stacking roller 4 
no longer coincides With the force measuring direction at 
minimum de?ection, Which means that, as the measurement 
travel increases, stresses and disturbing forces can be pro 
duced. These can be compensated for by the most part by the 
connecting element 5. Nevertheless, the force measurement 
Will be carried out approximately in the direction of move 
ment of the stacking roller 4, since in this case the vectorial 
separation of FR and FS is reliably ensured and, for example, 
?uctuations in the resultant belt force FR arising from 
different belt tension cause virtually no disturbing forces in 
the force measuring direction. 

[0030] It is advantageous to carry out the measurement of 
the stacking pressure FS at a time at Which there is no 
folloWing item of mail betWeen stacking belt 1 and the 
de?ection roller 3, since the direction of the resultant belt 
force FR is easily affected as a result of the stacking belt 1 
lifting off the de?ection roller 3 (depending on the thickness 
of the folloWing item of mail), and thus for a short time 
disturbance forces act on the force measuring device. 

[0031] In order to be able to change the stacking belt 1 
Without great effort and Without any tools, the sWinging arm 
14 is ?tted underneath the stacking roller 4 (betWeen stack 
ing roller and letter running plate), in order not to block the 
stacking belt 1 in. 
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[0032] In order that the stacking Wall 7 does not have to be 
dismantled during a belt change, it is provided With a door 
Which can be folded and Which permits the stacking belt 1 
to be removed upward. 

1. A method for stacking ?at items of mail in a stack 
holder, the stack holder comprising a stack support, stacking 
point, stacking Wall arranged parallel to the stacking point, 
stop Wall, and an under?oor belt on Which the stack stands, 
comprising the steps of: 

holding the mail items With the stack support Within the 
stack holder, the stack support arranged to be moved in 
a stacking direction and, coupled to the under?oor belt, 

aligning the mail items in an upright position on the stop 
Wall, 

individually supplying and stacking the items of mail, one 
after another, by stacking belts of a covering belt 
system and a stacking roller, Which is located at an 
entry to the stack holder and in the vicinity of the stop 
Wall and protrudes from the stack Wall, over Which 
stacking roller one of the stacking belts is de?ected, 

leading the items of mail at an acute angle in a longitu 
dinal direction to the stack support on the latter or the 
last item of mail already stacked as far as the stop Wall, 

controlling stacking pressure of the items of mail With a 
force measuring device for measuring the stacking 
pressure at the stacking point, the force measuring 
device connected to a device Which is connected to the 
drive of the under?oor belt, for controlling the stacking 
pressure, the stacking pressure being measured directly 
on the stacking roller approximately perpendicular to 
the direction of the resultant belt force on the stacking 
roller, via a de?ection of the stacking roller. 

2. The method according to claim 1, Wherein the de?ec 
tion of the stacking roller is transmitted to a bending beam 
having strain gages, Whose deformation approximately per 
pendicular to a resultant force is used as a measure of the 
stacking pressure. 

3. The method according to claim 2, Wherein the stacking 
roller can be de?ected only approximately perpendicular to 
the direction of the resultant belt force. 

4. The method according to claim 2, Wherein the force is 
transmitted from the de?ectable stacking roller to the bend 
ing beam of the force measuring device by a connecting 
element, the connecting element being designed to be stiff in 
the force transmission direction approximately perpendicu 
lar to the resultant belt force and compliant at right angles 
thereto. 

5. The method according to claim 1, Wherein the stacking 
pressure is measured only When there is as yet no folloWing 
item of mail betWeen stacking belt and a de?ection roller for 
an other stacking belt, located upstream of the stacking roller 
in the transport direction. 

6. A device for stacking ?at items of mail in an upright 
position, comprising: 
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a stack holder for accommodating the mail at a stacking 
point, the stack holder comprising: 

an under?oor belt upon Which the stack is positioned 
upright, the belt arranged to be moved in a stacking 
direction, 

a stop Wall to Which the stack is aligned; 

a stack support coupled to the under?oor belt; 

a stacking Wall arranged parallel thereto at the stacking 
point, 

stacking belts of a covering belt system and a stacking 
roller located at an entry to the stack holder in the 
vicinity of the stop Wall and protruding from the stack 
Wall, and over Which one of the stacking belts is 
de?ected in order to supply and stack the items of mail 
so that the items of mail are led at an acute angle in a 
longitudinal direction to the stack support on the latter 
or the last item of mail already stacked as far as the stop 
Wall, 

a force measuring device arranged to the stacking pres 
sure at the stacking point, the measuring device being 
connected to a device Which is connected to a drive of 
the under?oor belt, the measuring device further 
arranged to control the stacking pressure such that the 
stacking roller is mounted such that it can be de?ected 
and the stacking roller mounting is connected by a 
connecting element to the force sensor belonging to the 
force measuring device in order to measure the stacking 
pressure perpendicular to the direction of the resultant 
belt force on the stacking roller. 

7. The device according to claim 6, Wherein the force 
sensor provided in the force measuring device is a bending 
beam having strain gages, Whose de?ection approximately 
perpendicular to the resultant belt force on the stacking 
roller is arranged so as to be used as a measure of the 

stacking pressure. 
8. The device according to claim 6, Wherein the stacking 

roller can be de?ected only approximately perpendicular to 
the direction of the resultant belt force on the stacking roller. 

9. The device according to claim 7, Wherein the mounting 
of the de?ectable stacking roller is coupled by a connecting 
element to the bending beam of the force measuring device, 
the connecting element being designed to be stiff in the force 
transmission direction approximately perpendicular to the 
resultant belt force on the stacking roller and compliant at 
right angles thereto. 

10. The device according to claim 6, Wherein the force 
measuring device is arranged to be adjustable. 

11. The device according to claim 6, Wherein the stacking 
roller bearing is ?xed to a movable sWinging arm, Which is 
connected to the connecting element. 


