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BASED FEEDBACK CONTROL The invention relates to a device for rem)ylaﬁg(?g 2004
obj ects froma stack conprising a magazine in which are stacked on

flat obj ectaiﬂﬁ/gﬁ#g serialized and a vertical destacking pI ,‘g‘; @g@g

directly i of the mamgazi ne and against which the first
the stack will be pressed, said first object of the stack being eJ ected in
a direction perpendicular to the direction of advance of the stack of flat
objects in the magazi ne. The invention applies nost particularly to a
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sorting machi nes operating in synchronous node. the stack of flat objects
I's pushed step by step toward the destacking plate only after the first
obj ect of the stack pressed against this destacking plate has been
conpletely ejected fromthe destacker. The users of this type of sorting
machi ne are seeking to be abI e to process an ever broader spectrum of flat
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di mensi ons vary grea?ﬁ%//'”" §F§rt9/ V%%VE;E f%rﬁfg’(?f’mpgag?bé%ﬁiﬁo'?‘ra H lﬁh
dest acker. apnef3ing s peagazine it waiah ek batkexton etige datsatgesits togbegpsertatizadd t he

now TSt SMEG! Bl DESBERRK Al WagBSLd Abafdnfioh donk Hrdadhelliieh he

i nvention is? e as ra p033| Ie SO
as to i ncr easgairst avhichetbe fexti apiect bf mggemamh Mil'mepféémﬁ# m

di scl oses a gtgekcgaﬁggmwm%oéaé&&m.i Bhr to TR BHELBE O?B@vén%%ws of

each flat object fp ssed agal nst a_destacking device, this thickness
nmeasur ement %%CF‘W rf@tP@PaFHbthFé@ﬂ?é'E‘ﬁ control of the novement of the stack
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a device f Orsyﬁ&%ﬁbﬂ@ mfcaldg.t th%bits& 3t ﬁa[t%&ts is pushed step by step toward the
destacking plate only after the first object of the stack pressed against this
destacking plate has been completely ejected from the destacker. The users of
this type of sorting machine are seeking to be able to procass an ever broader
spectrum of fiat objects, that is to say flat objects whose height, width and
thickness dimensions vary greatly. When a very thick object is ejected from the
destacker, an emptly space is created between the destacking plate and the new
first object of the stack to be seralized and the idea on which the invention is
based is to fil this empty space as rapidly as possible so as to increase the
destacking throughput.

The document DE-19545057C discloses a thickness measurement system for
measuring the thickness of each flat object pressed against a destacking device, this
thickness measurement serving for the feedback control of the movement of the stack
of flat objects in the magazine. [n this system, the thickness is found from the deflection
of a swivel roller which deflexion can be determined by a rotary potentiometer. Such
system is not fitted to process a broader spectrum of flat objects.

For this purpose, the subject of the invention is a device for removing flat objects from a

stack as defined by claim 1.



stack as defined by claim1. 16 FEB 2004 WD 01114228 PCT/ EPOV5E199 2 Each
telemeter is nmeasuring the position of a face of the flat object v‘réh'_.
respect to a central reference -axis. Mdre particularly, the signalls E8 2004
delivered by the |aser teleneters; are processed so as to determ ne the
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in detail hereinbelow I n conjunctio |gure ch shows
same very diMRPeing pewracy. ofThe tHesness meﬁéwrea@@t ééﬂlh@cﬁlﬁt méb? éﬁ?s shown

in the figupgeralich ofittd @axiRdtet Mohereidigt €d in a synchronous postal sorting
machine. It conprises a azi ne él’ln whi ch are tac flat
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veins without creating a stress concentratlon zone thereby helping to proiong the
ifetime of the wheeis and hence to increase the availability of the system for
measunng the thickness of fiat objects.

The destacking device according to the invention is described
hereinafter in detail hereinbelow in conjunction with the single figure which shows
same very diagrammatically.

The device 1 for destacking flat objects, shown in the figure, is
intended to be mounted in a synchronous postal sorting machine.

It comprises a magazine 2 in which are stacked. on edge, flat objects
to be seraiized and a palette 3 intended to push the stack of flat objects on edge
in a longitudinal direction D. The palette 3 is mounted mavably along a raif 4 which
extends in the direction D and the palette is moved in this direction by a stepper
type motonzation 5. _ '

- The destacking device 1 further comprises a vertical fixed destacking
plate which extends in the direction E perpendicutar to the direction D and along
which is ejected each first object of the stack at the exit of the destacker.

- As is visible in the figure, the destacking plate 6 exhibits an opening 7
in the plane of which is moved, in the horizontal direction E, a perforated strip 8
which cooperates with a suction nozzie (not represented) mounted behind the
perforated strip. When the stack of flat objects is pushed by the palette 3 toward
the destacking piate 6, the first object such as O1 of the stack is appiied hard



~ The destacking device 1 further conprises a vertical fixed destacking

pl ate which extends in the direction E perpendicular to the directumkﬁhgﬁﬂ
along which is ejected each first object of the stack at the exi Br 4
destacker. As is visible in the figure, the destacking plate 6 exhibits an
opening 7 in the plane of which is noved, in the horizontal direction E, a
per f-or at eVG&IWI4E2H  whi ch cooperates with a suction nozzl e PAHEP00S199
represent ed) nounted behind the perforated strip. Wen the stack of ft
objects is pushed by the palette 3 towdrd the destacking plate 6. the
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ends 0 for jorning t annul ar tread strip of e wheel

whi ch are sby glastcaily defognahie kiECuAr areateNEIss 13Tﬁ§§'é"?'ﬂ6'am€é§§wﬁleﬂgﬂnunt ed

SO as 1Oyt akhid ;ﬁﬁ@mﬁé%blawté%atnlaaiartrea@aﬁatofme whéel Apicpcdre Gluated t he exi t
of the destacl'< | so to press on these two faces so as to allow accurate

measur enent °BP5PHEeth‘FEW?8§'s of the flat object. This thickness measurenent
is ensured by two | Zisege twal ehedierase nbunted]sd Bsnoutake desminsibiity fdidheheel s 9

st obj eceypena s deR St f fie 2 ofthpbidrapl o gsfod e ead 1, e

e stac eJ ec e desta so t hat
each | aser fageeseBbeto alowsaccuate msamrsmnt@f the thigkness of the dat %ﬂie@he flat

obj ect and a ref er epgg ifiXkress fRbastretiitSs teh8uBdoPiic 1438F idrbtets014 he
and 15 mounted between the wheeis 9 and 10 and the destacking piate 6 on
either side of the plane in which the first object of the stack is ejected at the exit of
the destacker so that each laser telemeter measures the distance between a face
of the fiat object and a reference axis, for example the mid-axis parallei to the
20 direction E and passing between the two wheels 10 and 11, as illustrated by the
" double arrow M.

The measurement signals delivered by the laser tefemeters 14 and 15
are processed by an electronic computation unit (not represented) which
feedback controis the motorization 5 of the palette 3 in such a way as to bnrng
forward the movement of the stack of flat objects to be senalized toward the
reference plate by a distance corresponding to the measured thickness of the first
object of the stack and to do so even before this first object of the stack has been
ejected from the destacker.

Furthermore, a system 16 for measuring the load applied by the stack
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of fiat objects against the destacking plate 6 is provided so as to regulate the
advance of the stack of flat objects in the magazine 2. This system 16 can be
designed according to two different principles. It may firstly entail a system for
detecting a force threshold compnsing a pad illustrated in the figure, which is
disposed in an aperture of the plate 6 so as to be in contact with the stack of fiat
objects and which is mounted on an oscillating lever (not represented) disposed
behind the plate 6. The flat objects advancing on the magazine will be pressed
against this pad. The lever carnrying the pad, retumed into position by a calibrated
spning, is equipped with a flag making it possible to biank off an optoelectronic cell
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20 direction E and passing between the two wheels 10 and 11, as illustrated
by the double arrow M The neasurenent signals delivered by the | aser
teleneters 14 and 15 are processed by an el ectronic conputation uﬁBtFEBoE[][H
represented) which feedback controls the notorization 5 of the palette 3

in such pgt 0 bring 2 5 forward the novenment of the stack of flat
objects to eserlallzedtowardthe reference plate by a d 199
corresponding to the neasured thicknesgy of the first object of the stack
and to do so even before this first object of the stack has been ejected
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a strain gauge and in this case the pad is nounted on a strain gauge bar
which delivers a continuous signal nmaking it possible, in conbination with

t he thickness neasurenent, to regul ate the speed of nobvenent of tﬂﬁfﬁ@f@"‘
of flat objects in the magazine, that is to say to sl ow down the e

of the stack of §L&IMSobjects in tandemwi th an increase in the |oad
nmeasured by the system 16. The arrangenent of the destacker according to
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magazi ne towards said destacker device so that"the first object
the stadi@3® ofd) ffaf objdAARCing préssedtagki nét f3aicd debtacker absigesin

order t 2J f e st of flat gbjects in a direction (E)
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measuring the thickness of 15 each ejected objec sai d thicknes
nmeastir efentt IseF vigl §o%s fhe Urssipatkagentisel ofid heesmeerkent dévihe siack

of flat j.ec i the.mgazin 2) Jd.n such y .o bring forward the
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characterjzed in that said thickness measurement neans conprises at |east
one pai PloftBRasttad I§L idedtor nBBI echficel W {h 16y vheemor eelcasiparise saad

bet ween \WicGhhess measuremen:t means for measuring the thickness of

15 each ejected okject, said thickness measurement serving for
the feedback control of the movement of the stack of flat
objects in the maegzzine (2) in such a way to bring forward the
movement of the stack of flat objects towards the destacker
device by a distance corresponding to the measured thickness

20 of said ejected cbject, characterized in that said thickness
measurement means comprises at least one pair of elastically
deformable wheels {9,10) made of elastomer and between which
is pinched each ejected object and a pair of laser telemeters

(14,15) monted between said destacking device and said pair of
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elastically deformable wheels, and in that each elastically
deformable wheels has a fixed position rotation axle and
comprises a hub (11) joined to an annular tread strip (11) by
elastically deformable circular arcuate veins {13), each vein
having its two ends for joining to the hub and to the annular

30 strip of the wheel which are situated on a spoke of the wheel.

2/ The device according to claim 1, further comprising a load
measurement means (16) for measuring the load applied by the

stack of flat objects against the destacking device (6,8),



i.s pinched each ejected object and a pair of laser teleneters (14,15)

nont ed between sai d destacking device and said pair of elastically,

def ormabl e wheel s, and in that each elas$tically deformable wheels tSSFgB 2004
fixed position rotation axle and conprises a hub (11) joined to an annul ar
tread stY?pS (1Ppdoyneaswremesdl |3 tef oy mabl @ egiul Gtleart Y CHBLEEEENS £ 13)

each vei&%@‘ymg F&g ty .ends for jpoi ning to the hub and to the annular 30
strip of the e i SRIATESstPubPB8dmBE2E1860K8) of the wheel . 2/ The

device according to claim1, further conprising a |load mneasurenment means
(16) for_neasuri ng the load applied by the stack of flat objects against
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(16) corguwdtsaskér padvedcspesed, i dest acker_ device (6,8) so as to be in
contact with the stack o?éfﬁgt rgo%jha:%t g% gjaelkdmpé:ombteq% -“h%ftfht EBeostask
osci | | afdfnd ldtevepbiertsnedsdid o peasi biengbymeusetdbeat gd spyi %qlaggigﬁi d
| ever 'b%i'eqlgerquégﬁerq \é}it.h a flag making it possible to blank T6™ of 4
opt oel ectroni ¢ celtFF <&itQ Ploé‘gtﬁé’é’se Yt Br otRyhilar apeddeerimiqiethositigon
correspdrdidld béong egitakadl | i to t.he pad. 4/ The device
according to cl ai mQZ,lemgFeian‘?%i]’g oeflgggl n]%lgj re ﬁ?sﬁégﬁ§ (4%) blank
com? i s@fa3fad @pspesedtinnihe deslacker oM C& 16 Dashe @S tt(plrlg,%\%hna

i ch

cont act i, t stack of flat objects apnd a strain gauge bar on-
gﬁ%?%téyﬁf%e position cor%espondlng'to a certain load applied

said pa nount ed.
to the pad.
4/ The device according to «claim 2, wherein said load
15 measurement mesans (16) comprises a pad disposed in the

destacker dévice (6,8) so as to be in contact with the stack

of flat objects and a strain gauge bar on which said pad is

mounted.





