WO 2005/ 007306 PCT/ DE2004 /001163 1 METHOD AND DEVI CE FOR SEPARATI NG
LETTERS 5 Description: The invention relates to a nethod for separating
letters in which irregularly spaced and di sordered piles of letters that

are being tragspajolsfsqn @ 10 conveyor belt are renderedpéﬂﬁgﬂﬁﬂaﬁ@klnuous
streamof letters that are largely not lying on top of each other

that are distributed virtually honngeneously over the conveyor belt.

Mor eover, the invention conprises a device that is suitable for carrying
out the method. 15 An automated separation and sorting line usually
conprises a conveyor belt onto which the boxes or sacks that are delivered

at irregular interval ng A$% %%%h%ﬁPF egul arly
spaced and disorderedﬁEg%g% #@é 0 ?%?t%@% gﬁg f %eéconveyor bel t.
The letters arranged on the conveyor belt in such a way are then normally
fed to one or nore successive separation nmeans with the objective of
rendering the 25 above-nenti oned arrangenent of the letters consisting of
di sordereds pi bagd 3 i@R.arrangenent that consists of letters that are

| ar gel y not |l ying oh top of each other and that are situated virtually
honogeneousl'y on the conveyor belt, thus correspondlng to a continuous 30

streamof etygre thst e farad ) Dot 1ying 9n.LoR oL eogh Uy gpd that

letters in which irregularly spaced and disordered
piles of 1letters that are being transported on a
10 conveyor belt are rendered into a continuous stream of
letters that are largely not lying on top of each other
and that are distributed virtually homogeneously over
the conveyor belt. Moreover, the invention comprises a
device that is suitable for carrying out the method.
15
An automated separation and sorting 1line wusually
comprises a conveyor belt onto which the boxes or sacks
that are delivered at irregular intervals are emptied,
as a result of which irregularly spaced and disordered

20 piles of letters are formed on the conveyor belt.

The letters arranged on the conveyor belt in such a way
are then normally fed to one or more successive
separation means with the objective of rendering the
25 above-mentioned arrangement of the letters consisting
of disordered piles into an arrangement that consists
of letters that are largely not lying on top of each
other and that are situated virtually homogeneously on
the conveyor belt, thus corresponding to a continuous
30 stream of letters that are largely not lying on top of
each other and that are distributed virtually

homogeneously on the conveyor belt.



honobgeneously on the conveyor belt. WO 2005/ 007306 PCT/ DE2004/001163 2 An
arrangenent of separation neans for separating letters is described in

U S Pat. No. 2,905,309, especially in Figure 1 of said publication. In
the discl 059%(?560%&7%?@ the letters initially reach 3c9pfkhfsloGeNVveyor
belt via an inclined plane, whereby said, conveyor belt conveys the letters
to a second conveyor belt via a sw ng tray that exerts an influence on the
regul ati on of the conveyor belt. This second conveyor belt feeds the

|l etters to another separation neans that 10 consists of a rotating drum

Wi th protrudi Ag t Birsragxgdpsnt oro f f isegersit tdwat mmaAns orfOpUsﬁeplaefaltém%rs

i ndi vidually off t he conve and infa a ft The r

i nstal |l ed abov ett%%r%onlvseygy 1fjtebcrossvvl Sse€1o t%%lgc convey:ill“lgr831 i rectl on in
such a way thaisgdei $11ypircanidbreouchotheLianveyen ikeldiand the traimin

t he described device rotates in such a way that the stri s nove in the
conveyi ng di r@éﬁ@r?%ﬂan@‘&é@ngﬁ@9n§rre e oweERersaxisi ofat by af P8R 20 The
descri bed VAN 4 - t fay that
i nfl uencesgt hgﬂr egul at| o@_f&?&hég Jcloanv%{;orr{%eqlsr?&% %%¢€| evﬂgeout Sangs% dtﬁhe
sanme objec- thcelmdmebebtf ctdmvmaishbueamemtdhfagtboatrﬁammbmorumyduut it

is very conpl Mor eover, i.n case of a high 25 mail lLunme, it c happen
that letters %ﬁlﬁg B t heSVEPdy WAy fute %?]ft%yaflhén GHSEG Gt afgﬁ ers so
t hat regulation of the conveyor belt. This second conveyor

belt feeds the letters to another separation means that
10 consists of a rotating drum with protruding thin strips
or “fingers” that pull or push the letters individually
off the conveyor belt and into a shaft. The drum 1is
installed above the conveyor belt crosswise to the
conveying direction in such a way that the strips can
15 touch the conveyor belt and the drum in the described
device rotates in such a way that the strips move in
the conveying direction whenever they are below the

axis of rotation.

20 The described arrangement and especially the transport
via the swing tray that influences the regulation of
the conveyor belt is carried out with the same objec-
tive as that of the method according to the invention
but it is very complex. Moreover, in case of a high

25 mail volume, it can happen that letters lying on the
tray are pushed off by the subsequent letters so that
the conveyor belt can no longer be regulated so as to
be adapted to the mail volume and an overlocad of the
system can occur.

30
However, such a method is not suitable for use in bulk

processing of mailpieces as is carried out, for



t he conveyor belt can no | onger be regulated so as to be adapted to the
mai | volune and an overl oad of the system can occur. 30 However, such a
nmet hod is not suitable for use in bulk processing of mailpieces as is

carried out, Rﬁ62M$%@QQ§/OO7306 PCT/ DE2004/ 001163 3 TheP&@MﬁE&hB@%&ﬁ based
on the objective of creating a nethod fgg separating letters In Ich even

| arge, irregularly spaced and disordered piles of letters that 5 are being
transported on the conveyor belt are rendered reliably and in trouble-free
serial operation into a continuous streamof letters that are |largely not
lying on top of each other and that are distributed virtually

honogeneousl y verd{he_gonve or.belt. 10 This obéective %s ach%e¥§degn t he
met hod according t'd V%Ihelogrén 7i gaﬁgldt of t&eai?#ﬁ T YRaf fat io8ast %rie
retention platetaidd xgdrats@paaxtsnel 16takion im Ahitadi@velrilentas,i on

Wi th respect thereto rotates around 15 the axis of rotation that is

arranged crossSWrSgUe e Sresinfeyinty Hisadarad ol iafe Tonaliorr betitat
horizontalby -gndahoye fﬂ&gﬁﬁmﬁv&%rpe&ﬁ ddh Y B dhat dDe reg

retention plate situate the axis of rotat’ion asy a speed conponent
in a directiomelhatoliys apposint ec taubPO-fheecervrépilngppkrecioonioftot le
conveyor bel t 'co-lr_lr’]t%nrlz%tur]soggrsea%s%efCilaeltl ervsve'tlﬂastma{[reed lfaorrgesle ar{oa’ct iln§§;’ing
on top of each other and that are distributed virtually
homogeneocusly over the conveyor belt.
10
This objective is achieved in the method according to
the generic part of Claim 1 in that at least one
retention plate affixed at an axis of rotation in a
radial orientation with respect thereto rotates around
15 the axis of rotation that is arranged crosswise to the
conveying direction of the conveyor belt, horizontally
and above the conveyor belt, in such a way that the
retention plate situated below the axis of rotation has

a speed component in a direction that is opposite to

20 the conveying direction of the conveyor belt.

The method is especially well-suited for separating
standard letters that are being transported and that
are piled randomly on top of one another, having
25 formats comparable to the formats DIN B6 or DIN C6, DIN
long, DIN C5 or else larger formats, for example, when

large envelopes are used.

Such letters are typically delivered unsorted in boxes
30 or sacks to a transshipment station of a postal service
provider where they are separated and sorted in

preparation for their further forwarding.



standard letters that are being transported and that are piled randomy on
top of one another, having 25 formats conparable to the formats DIN B6 or
DIN C6, DIN long, DIN C5 or else larger formats, for exanple, when |arge

envel opes areywssflsooded | etters are typically deliveredpdpsebdodtoiiés boxes
30 or sacks to a transshipnent station ou_a postal service provider where

they are separated and sorted in preparation for their further forwarding.
WO 2005/ 007306 PCT/ | DE2004/ 001163 4 The invention |likew se conprises a
device that is suitable for carrying out the nethod having an axis of
rotation that Tihse ainxeged @r odswiesd s Clhewpodmayi ag ddivieet i gmaof i®

conveyor belt, horizontally and above 5 ége conyeyo belt, and ane or nore
fetention pl abdd TN B GHET KB a2 T hbhaxTE BPUr BAYAFGn AT it
orientation wirdtdteispecthhbergt o awhddat chokate s ogkdrhsaicd ey rif

rotation, whereby the rotating retention _plates can be driven in such a
way that, in &tHesdstoriooéné opEreRYdy beafe dioniwonfev) e, apRepIvdife a
speed conponent_ t j p ite t conyeyj dj i fi.t
conveyor gglt% e%nggéyé?ﬁgygggggbe%galtq53a§¥s¥K§%3r%%g%ﬁgggnlgl?ﬁggaxis of
rotation and tthetr edeat kafiipkdt etarehe askanged irvidiei et hodaaceatiding to
the invention in such a way that the letters fed onto the conv%yor elt

of the devi ce P%ACEHhAE® i"h 1t FItSRSICT H &t ¢htdsh that rotate aroun

said axis of rotation, whereby the rotating retention
plates can be driven in such a way that, in at least
10 one operating state of the device, they have a speed
component that is opposite to the conveying direction
of the conveyor belt whenever they are below the axis

of rotation.

15 The axis of rotation and the retention plate are
arranged in the method according to the invention in
such a way that the letters fed onto the conveyor belt
of the device éccumulate in front of the retention
plate whenever the axis of rotation is in a position in

20 which the retention plate faces perpendicularly
downwards, forming a right angle with the conveyor
belt. This position of the axis of rotation and of the
retention plate is to be designated here as the initial
position so that reference can be made to this position

25 hereinafter.

As a result of the rotational movement having the
direction of rotation shown, the letters lying directly
in front of the retention plate in the initial position
30 are pushed back during the first half-period of the
rotation or thrown upwards or set upright if the

retention plate reaches under the letters.



pl ate whenever the axis of rotation is in a position in 20 which the
retention plate faces perpendicularly downwards, formng a right angle
with the conveyor belt. This position of the axis of rotation and of the

retention pl a%ﬁ)io%ybﬁs&e designated here as the initial pppHrbloPPo1se that
reference can be made to this position 25 hereinafter. As a result of the

rotational novenent having the direction of rotation shown, the letters
lying directly in front of the retention plate in the initial position 30
are pushed back during the first half-period of the rotation or thrown
upwar ds or seugprtighthd fcaheyineteareoanpl afetheackés tinderrattentisn ers.

WO 2005/ 007306 .PCT/ DE2004/ 00116 5 e to the carrying_novenent_ af the
rotating _reteﬁtliaglr;? aﬁ}ogt%r%‘ﬁa Sao}%/t gé’%ya?%%m%g%ﬁﬁ%ﬁla irgrslS;lerl‘ﬁeessbuerlerl ei ng
built up in fpeAfltofud hiey devdiee, of henketik@igel hahehave t eheen HaAY awvalipwar ds

or set upright nmanage to enter the 5 downstream conveying area of the
conveyor belt Pel?@yfﬁgk}o%%él%%d%fo¥ otati BArigbEeBrERTCt RO rad@t W t he

rotat | onal s MOMETEN et WAtye AL NG Lheo oL se alu B Ber kad Of ddtgnd

novenent, a 10 gap between th ention plate an conveyor

up and cl oses tagaiaxist lifougttawtiioch a few of the letters accunul ated at the
bottomin the initial position are conveyed into the downstream conveyi ng
area of the conveyor belt.

Moreover, the result of the rotational movement is
that, during the course of a period of the movement, a
10 gap between the retention plate and the conveyor belt
opens up and closes again, through which a few of the
letters accumulated at the bottom in the initial
position are conveyed into the downstream conveying
area of the conveyor belt.
15
Thus, on the downstream conveying side of the device, a
random arrangement of letters forms on the conveyor
belt in which the letters are virtually homogeneously
distributed on the conveyor belt and are largely not

20 lying on top of each other.

The efficiency of the method according to the invention
can be increased in that two or more retention plates
are installed at the axis of rotation in a radial
25 orientation with respect thereto, whereby an especially
preferred embodiment of the invention is characterized
in that the angular distances between the retention

plates are the same.




15 Thus, on the downstream conveying side of the device, a random
arrangenent of letters forns on the conveyor belt in which the letters are
virtual Il y honogeneously distributed on the conveyor belt and are largely

not 20 |yingvan2608R08hs €aCh other. The efficiency of thecipiEbadogGsPr di ng
to the invention can be increased in thg two or nore retention plates

are installed at the axis of rotation in a radial 25 orientation with
respect thereto, whereby an especially preferred embodi ment of the
invention is characterized in that the angul ar distances between the
retention pldttes tdries t i mage, VI¥2095/0@¢3@6b@@W/DEZOQ@F@@$¥63 than this

manner, it is Qs %#§5t8fd%%reﬁ§ﬁ%% ;extensi on Q£1 pl.ates %}%O he

radi al direction w respect e axi's of ro ion as co are

case Wwith onlnespretplat e:ramdaxmaa/ejﬂ hed estsi dro aes:mcemﬁéte to St&[ﬁ? case
accunul ation effect as in this_case since this effect arises solehﬁ%fron1
the surface of'itte pPravesns natahfe 3355i RRYREANBELFENdICURSRES VEN

conveyor bel tsamg‘eaééﬁﬁﬂi'aQ@o?lf éf‘?e@@patsh nfOHA% antgf@eelhl%% qenyeyor
belt and the plates during the rotati on, 10 omever epends on the radi al

ext ensi on of mméqﬂtueSlsaﬁdsokel%efembodﬂnensuwﬁahes&MéraheMpﬂaﬁﬁsit is
smal l er than in conparison to.the enbodlngy mith one plate
that ‘are p051tloned perpendicularly on he ‘conveyor
belt. The extension of the gap that forms between the
conveyor belt and the plates during the rotation,
10 however, depends on the radial extension of the plates
and, in the embodiment with several plates, it 1is
smaller than in comparison to the embodiment with one

plate.

15 The frequency of the periodical course resulting from
the use of the method according to the invention 1is
increased in the embodiment with several plates at a
rotational frequency that 1is the same as in the
embodiment with only one plate, so that even a very

20 high mail volume can be processed.

It is likewise especially advantageous for one or more
of the retention plates to have a smaller radial
extension than at least one other plate, as a result of
25 which a gap remains between the conveyor belt and a
retention plate having a smaller radial extension when
this plate is positioned perpendicularly downwards on

the conveyor belt, through which gap the letters can

pass that are in the lower layer of the pile that has

30 accumulated in front of the device.

~In this manner, the risk of overloading the device in



15 The frequency of the periodical course resulting from the use of the
nmet hod according to the invention is increased in the enbodi nent with
several plates at a rotational frequency that is the sane as in the

enbodi ment Wi §p aikyeRRe Pl ate, so that even a very 20 Brghrshboygd une
can be processed. It is |likew se especial/y advantageous for one or nore

of the retention plates to have a snmaller radial extension than at |east
one other plate, as a result of 25 which a gap renmai ns between the conveyor
belt and a retention plate having a snmaller radial extension when this
plate is positioned perpendicularly dowwards on the conveyor belt,

t hrough whi ch | ef.ters . c ss.t re i. | r_.) ayer .of the
pile that has M%%%Oac%drﬁltl;tt e(sjanl ﬁe%efa%n%%aol{b?% h%agleévll%cgéh&]lnsot |ss]1’rnalﬁ5:1elr5},c t he
risk of overl eadiyngadhenteyeceasi N 2005/ 00E30& iRCTé DE2004£00h1 Gt 7

Moreover, wth an eye towards reducing this risk, it is very advantageous

to affix the &kies VSt dtt G DBhtto "he fevitde it idith af wey that® tie
hei ght at whi ghridhdeli apAId %@&e%&%}mﬁ] [b%lctorat ef%%egﬁfi&an be varied. In

anot her preferred enbodi nent of the i I on, pi ece of at |east
one of the retention plates is configured elastically in alignment with

Lhe radhus, 1030 STt o BeRkdrdamap Aot L o8 pLs et ae bee
carrying of thed eli®fs BY at least one of the retention plates is
configured elastically in alignment with the radius in
10 order to avoid damage to the letters that have been
pushed back and in order to promote the upwards
throwing movement and the carrying of the letters by

means of a whip-like effect.

15 Another improvement in the efficiency of the method for
separating letters according to the invention can be
achieved in that the separation by means of rotating
retention plates on the basis of the above-described
method according to the invention 1is preceded by a

20 first separation of letters that is carried out using a

retention device.

In a preferred embodiment, this first preceding
separation means consists of a hanging retention plate
25 attached at an axis arranged above the conveyor belt
crosswise to the conveying direction whose attachments
allow it to swing back and forth and whose end piece is

preferably configured so as to be elastic.

30 Here, the first separation device is configured in such
a way that a pile of letters can pass 1it, whereby the

letters present in the pile are then separated by means



means of a whip-like effect. 15 Another inprovenent in the efficiency of
the nmethod for separating letters according to the invention can be
achieved in that the separation by nmeans of rotating retention plates on

the basis of Wg@b8¥8¢descri bed method according to thgctySilbiRed S
preceded by a 20 first separation of letters that is carried out using a

retention device. In a preferred enbodinent, this first preceding
‘separation nmeans consists of a hanging retention plate 25 attached at an
axi s arranged above the conveyor belt crosswise to the conveying direction
whose attachnents allow it to swng back and forth and whose end piece is

preferably confiqur. so as to be elastic. 30 Here, the first. separation
device is conf%isg%lréel%cillﬁ/ spurc%fterar%\?laye a}ﬁ% l%e%lg? eO%f tPgt tlélrvsen%alr?npgvgisﬂi t,
whereby the Ibettetslpirsentbdiod henpide: abesiben fsefas abed oy armgansy WO
2005/ 007306 PCT/ DE2004/ 001163 5 Especially preferred enbodi nents of the

i nvention wi | Fradnggp| FChedabdioWiGY S Repading & liRey id&éonmpanyi ng

drawi ngs. &chematic views show the followi ng: Figure 1 a cross section
through a device for separating letters having two retention plates as
seen in the céhngeyiend directcomssl0 skiguren? whtonght udi ndevsect i g1t hr ough
this device as seen perpendicul ar £, Lhe, conYeving dLLeetioMoraces

as seen in the conveying direction;

10 Figure 2 a longitudinal section through this device
as seen perpendicular to the conveying

direction;

Figure 3 a cross section and a longitudinal section
15 through the first separation device, which can

precede the device shown in the other figures.

Letters are fed in irregularly spaced, disordered piles
to a conveyor belt 1 or 1' of the device. The part of
20 the conveyor belt 1 moving in the conveying direction
lies on a contact surface 2, is deflected at the end of
the conveying section and runs back underneath the

contact surface 2.

25 The returning part 1' of the conveyor belt makes
friction contact with a rotating roller 3 that, driven
by a motor 4 that is not more precisely specified here,

drives the conveyor belt.




15 Figure 3 a cross section and a |ongitudinal section through the first
separation device, which can precede the device shown in the other
figures. Letters are fed in irregularly spaced, disordered piles to a

conveyor belt wo@josho73ef the device. The part of 20 the gppygyRaobasd 1

nmoving in the conveying direction lies gn a contact surface 2, is
defl ected at the end of the conveying section and runs back underneath the
contact surface 2. 25 The returning part |' of the conveyor belt nakes

friction contact with a rotating roller 3 that, driven by a notor 4 that
is not nore ﬂ@ﬁis@¢vl@©eépﬁié&ﬂﬁﬁ@iln@rﬂeé§eﬁﬁeTdUﬁVey@raﬁéﬂﬁedmﬁo

2005/ 007306 P 0 Th device .for aratl | ette at is
affixed to t%%\c}g@lﬁ r}iEIgenasg asga *‘ ?Lﬁén r ane eh(jl:thhCligc ﬁjar{%stkw

conveyi ng nearsrargy ih@t mesnat tachedhte tihe hatercakd deld i pratilensmxmiand 5
of the conveyor belt. The frame 5 consists of a frame construction that is
joined to thed9ldf&aicnt i heaffond Biandis CABVAECEoPEtHi XOE TR ve to

the devi cesand At as, } at etakyl Ubgs <6800 o’ (RIS Ui Asthe

per pendi cul ar e conveyor e t as we as a Cross @race 7 by nmeans of
which a 10 centesremch t hraeai msadibwen Hovawdr ds' | md hesdi tecth®on fafxed he

conveyor belt %alatlsvcer % ack{es c'len\;siecret eadnci ncthaf:[ Y tqaetaedra ndt al d &4’ 8
6' positioned upwards perpendicular to the conveyor
belt as well as a cross brace 7 by means of which a
10 centered thread is driven downwards in the direction of

the conveyor belt 1.

A screw 8 is inserted into the thread and said screw 8
is centrally attached rotatably at its end facing the
15 conveyor belt 1 to the cross brace 9 of another movable
part of the frame that is held in position by the screw

8.

The movable part of the frame likewise has lateral
20 tubes 10 and 10' which are joined to the cross brace 9
at their upper ends facing away from the conveyor belt
1 and which surround the lateral tubes 6 and 6' of the
part of the frame that is rigidly Jjoined to the
conveying means so that the lateral tubes 6 and 6'
25 serve as a guide for the lateral tubes 10 and 10' of

the movable part of the frame.

Receptacles 11 and 11' are attached at the lower ends

of the lateral tubes 10 and 10" facing the conveyor
30 belt 1, an axis of rotation 12 being rotatably
supported on gnd attached at said receptacles 11 and

11' in such a way so as to span the conveyor belt



is centrally attached rotatably at its end facing the 15 conveyor belt 1 to
the cross brace 9 of another novable part of the frane that is held in
position by the screw 8. The novabl e part. of the frame |ikew se has |ateral

20 tubes 10 aRrgh 4fds00MB4ch are joined to the cross brace Pepbhrbdd&bériésPrer
ends facing away fromthe conveyor belt ;4 and which surround the [ateral

tubes 6 and 6' of the part of the frane that is rigidly joined to the
conveying neans so that the lateral tubes 6 and 6' 25 serve as a guide for
the lateral tubes 10 and 10" of the novable part of the frame. Receptacles
11 and 11' are attached at the Iower ends of the lateral tubes 10 and 10’

facing the co 0 30 bel s of .rotatio 2 hei r ot.at ny
supported on Q’fﬁ&y ngt %3 %g ept%%fr%s % %dl]t ?% ?ﬁlgh tgl way SO
as to span th@o@l@@\y%)torbebleith‘&BOQE-/ GRA3Q% RGT/ BiE2R044 004363 crk Bhe

di stance between the axis of rotation 12 and the conveyor belt 1 can be
varied by turr"ﬁhﬁ&ht s rew@e whith 2afrBekdéieatsrriesd @Paﬁl@el:?%tached

to Lhe ends 5.0f chiie aeiamcd (Hhal 1ies ahoe cile s hage 77, I nsi de the

| at eral delineations 5 and the axis of rotation S surrounded by a
roller 14 to which retentlon pI ates 15 and 15' are firmly attached in such

10 a way that they are arran edr | at.i ve t.o aX| f tatigon 12 in the
r adi al dlrectlgﬁ éh %ﬁ % 8 ?1neatlons 3 g Ege axis o
rotation 12 is surrounded by a roller 14 to which
retention plates 15 and 15' are firmly attached in such
10 a way that they are arranged relative to the axis of

rotation 12 in the radial direction and at equal

angular distances with respect to each other.

An end piece 16 made of an elastic material is attached
15 +to one of the retention plates 15 and, in the position
of the axis of rotation 12 and of the retention plates
15 and 15' shown in Figures 1 and 2, said end piece 16
should extend to near the conveyor belt 1 in order to
be able to effectively carry out the method for

20 separating letters according to the invention.

Another retention plate 15' does not have an elastic

end piece and thus has a smaller radial extension than

the retention plate 15 that is provided with the end
25 piece 1lo6.

The rotational movement of the axis of rotation 12 and

of the retention plates 15 and 15' is likewise driven

by the motor 4 via a V-belt 17 that encircles the upper
30 radius of a drive wheel 18 attached to an extension of
the axis of rotation 12 projecting beyond the

receptacle 11 on the motor side in such a way as to



angul ar distances with respect to each other. An end piece 16 nade of an
elastic material is attached 15 to one of the retention plates 15 and, in
the position of the axis of rotation 12 and of the retention plates 15 and
15" shown in Ki@%e8%030@Nd 2, said end piece 16 should extpidodsogar the
conveyor belt 1 in order to be able to gffectively carry out the nethod
for 20 separating letters according to the invention. Another retention

pl ate 15' does not have an elastic end piece and thus has a snaller radial
extension than the retention plate 15 that is provided with the end 25

pi ece 16. The qastsat itdrsalr afcMtemail afovdrerdxily ofirtotatdorice fanidtofon he
retention pl at%%t]atStand 15" is likew se driven by the notor 4 via a V-belt
17 that encircles The upper 30 radius of a drive wheel 18 attached to an
extension of the axis of rotation 12 projecting beyond the receptacle 11
on the notor side in such a way as to WO 2005/007306 PCT/ DE2004/ 001163
cause the rot dtiCorfAP IAXAhemPohE Vit el it Ehfe Fthet i s Coeftieahy

enpl oyed Vgbel 1 | t ibed S, a . €0 be
repl aced b)s/ otcﬁg} (rzrgaﬁglﬁ%astlerﬁ%gt Egb%%%%refl?chmggr I%%(%ﬁ%l 1gf_ﬂglﬁtn%i ;H}Begssi bl e
to use a notomsans taffiesd . ITdheextapigdid ,Ngitr ald epogsatihier tdarsd he Motber  or

el se a notor that iscgi.rectl nmount ed fromt he otsi(di: - eci al | as a

direct drive. SHEHGRAUSTAD FTC RN Bo PFkEREEE Tachirdy dd'a 1V T o

manner . or else a motor that is directly mounted from the
outside - especially as a direct drive. The

10 adjustability can be likewise achieved in this manner.

The described height adjustment can also be achieved,
for example, in that the receptacle of the separator is
configured in the side walls of the conveyor belt so as
15 to be height-adjustable. A height adjustment in
several - especially two or three - stages is just a

suitable as a continuous adjustment.




The descri bed hei ght adjustnment can al so be achieved, for exanple, in that
the receptacle of the separator is configured in the side walls of the
conveyor belt so as 15 to be hei ght-adjustable. A height adjustnment in

several - esp&gdhjosyosy or three - stages is just a SUpLRRIES00@B01363
continuous adj ustment. WO 2005/007306 PCj§DE2004 /001163 12 O aims:

met hod for separating letters in which irregularly spaced and di sordered
piles of letters 5 that are being transported on a conveyor belt (1) are
rendered into a continuous streamof letters that are largely not |lying on
top of each otkdeimsd that are distributed virtually honbgeneously over
the conveyor belt (1), 10 characterized in that at |east one retention
plate (15) affixed at an axis of rotation (12) in a radial orientation

wi th respect lt.hepet aneohalces asound dpweraxi s gof retakiren {d2) whHathis
arranged crosswi se to the conveying 15 direction of the conveyor belt (1),
horizontal |y and d8&8 e X oiRaset deft AisprifredcRidsfayyt natttethe

Component T a di TaGt on e tRaL s BBP0nTE 1o the’ CORUSITRG directian of
the 20 conveyor kele fdydeedThHertmetdodoatdoudiusg stor&hmi mfl,letters
that are largely not lying on top of each other and
that are distributed virtually homogeneously over
the conveyor belt (1),
10 characterized in that
at least one retention plate (15) affixed at an
axis of rotation (12) in a radial orientation with
respect thereto rotates around the axis of rotation
(12) that is arranged crosswise to the conveying
15 direction of the conveyor belt (1), horizontally
and above the conveyor belt (1) in such a way that
the retention plate (15) situated below the axis of
rotation (12) has a speed component in a direction
that is opposite to the conveying direction of the

20 conveyor belt (1).

2. The method according to Claim 1,
characterized in that
several retention plates (15, 15') rotate around

25 the axis of rotation (12).

3. The method according to one or more of the

preceding claims,

characterized in that
30 the distance between the axis of rotation (12) and

the conveyor belt (1) is varied.



characterized in that several retention plates (15, 15') rotate around 25
the axis of rotation (12). 3. The nmethod according to one or nore of the
precedi ng clains, characterized in that 30 the di stance between the axis of

rotation (12) W‘@Qoosfﬂb‘ﬂo&onveyor belt (1) is varied. WO 2009/903Rfi163
PCT/ DE2004/ 001163 13 4. A device for sep gr ating letters that renders

irregularly spaced and disordered piles of letters that are being
transported on a conveyor belt (1) into a continuous streamof letters
that are 5 largely not Iying on top of each other and that are distributed
virtual Iy hontigendousiey iover fidie ssmwweybinbel tefiprschahact eriereis that

it has an axis of tafi-an.(12) tha ar,an 0_crossw
conveying directi or%:qr()ef u(;{L"’lcro eg ace%e??d(fz)lso o?elrgéntpal%ef aonftsjel ovelh% he

conveyor belt (1)haandeoaebelnfDite ani@ittdedn ¢t akesohidyokbhelt het) are
affixed at the axis of rotation (12) in a radial orlentatlon w th respect
thereto and that fﬁltr%tétecgﬁ’(‘}&ﬁﬂl%‘ﬁds&%%a%f Yot 9P Y12) N Aher®y  the

rotating retention jplatgs loyfjél%e deV| 2o ﬂri &n dihspcd, @ e that ,

at | east one operating state ey have a spee
distributed virtually homogeneously over the

conveyor belt (1),
characterized in that
it has an axis of rotation (12) that is arranged
10 crosswise to the conveying direction of a conveyor
belt (1), horizontally and above the conveyor belt
(1), and one or more retention plates (15, 15'")
that are affixed at the axis of rotation (12) in a
radial orientation with respect thereto and that
15 rotate around said axis of rotation (12), whereby
the rotating retention plates (15, 15') can be
driven in such a way that, in at least one
operating state of the device, they have a speed
component that is opposite to the conveying direc-
20 tion of the conveyor belt (1) whenever they are

below the axis of rotation (12).

5. The device according to Claim 4,
characterized in that
25 the angular distances between the retention plates

(15, 15') are the same.

6. The device according to one or both of Claims 4 and

S,
30 characterized in that
one or more of the retention plates (15') has a

smaller extension in the radial direction relative



conponent that is opposite to the conveying direc 20 tion of the conveyor
belt (1) whenever they are below the axis of rotation (12). 5. The device
according to Claim4, characterized in that 25 the angul ar di stances

bet ween t he r%@%g@(ﬁnﬂhat es (15, 15') are the same. 6. PE@E)&:%WO&IE@
ot

according to one or of Clainms 4 and,», 30 characterized 1 n that one
or nore of the retention plates (15') has a snaller extension in the
radial direction relative WO 2005/ 007306 PCT/ DE2004 /001163 14 to the axis
of rotation (12 ) than at |east one other retention plate (15). 7. The
devi ce accordi ng te onee orxisr e bf rCratdend tl b Ghachaatacteriszedrian t hat

an end piece (16) at | east .one of .the _retention plates (15) is
configured el asti é}ghief i %ﬁqtﬁﬁerﬂqa% tH¥He radius relative to the
rotational novenent 10 of the retention plates (15, 15').

7. The device according to one or more of Claims 4 to
5 6,
characterized in that
an end piece (16) of at least one of the retention
plates (15) 1s configured elastically in alignment
with the radius relative to the rotational movement

10 of the retention plates (15, 15').




