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Met hodl<f@rs sorting itens of mail in order of delivery. A éggisr%olfn‘dfof e
the invention The invention relates to a method for sortinfiAoEple o . -
mai | destined for addresses/delivery points within a predefined delivery
area into a delivery sequence by neans of a sorting arrangenent conpri sing:
- an %nput for the purpose of feeding into the arrangenent
successive ite f_mail carryin dress_infor l.on, - a readi ng device
for the purp&egﬁ‘b‘? SPLATTGRE Hé:eggd’rafcejg'gﬁs m oﬁdrelfggraftng ?iovr?r%h t he itemg of
mail fed into the arrangenent; - a control device for the purpose of
anal yzi ng the adda@fground of RLOTiMlheiba etrieved fromthe itenms of mail and
allocating a sequence indication to the itemof mail in question; -
a nunber of simlar deposit devices, nunbered 1, 2, ..., nin .
sequence, in whi dhet orbepdsi treléesi tems nothodafor sertipenbtssdot a#pti si ng:
(a) a first spikisd Eup é:d'are\MHeQ?&elivery pointd @UEhiQf aNpiedefiredf @€l ivetp an

I nput ; - the readi.ng device reads the addre }.nf ' n the

i tens aregs 1nhei f‘;‘gehgery- seqYHE egbdo’htmr"a or® gvﬁ1 csg’?t%'% ? I£|e %gﬁs?‘lglstoof t he
retrieved addvagsising: information, allocates a sequence indication to
each item of . an inpu®irbr tAR0purpose-of féaiiligi irt6) te EBtdngefeteposited in

a deposit device w tc:gssaive items of g{?l& Z‘%r?gﬂt%ﬁg&? eggnpr?rﬂnlg%riwed fromthe

sequence i ndi cat i Bf ém o I'h question;
(b) a second sora irngdimgndévicahfeshthe purpose of HeeadingrFhefaddkP#s deposit ed
during the first §gohhdtdohWh @h€ items of maill #LEMinkb Othel Bfranigenansi ve

?ﬁgatsl E)f dte\élec-g_fr \%.lt&gﬁélfe?g.?sg&l%e for thgrmxrggs[gjg%san]alyzfngagge %.%‘l‘&sf ed into an
information retrieved from the items of mail and allocating a .
sequence indication to the “item of mail in question;

- a number of éimilar deposit devices, numbered 1, 2,53.., n in
sequence, in which to deposit the items of mail;
said method comprising: :
(a) a first sorting run in which:
- items of mail are fed intJ an input;
- the reading device reads the address information on the items
of mail;
- the control device, on the basis of the retrieved address,
information, allocates a sequence indication to each item of =~
. mail, and
. each item of mail is deposited in a deposit device with a
first sequence number derived from the sequence indication
allocated to the item of mail in question;

" (b) a second sorting run in which:

- the items of mail deposited during the first sorting run are
taken from the successive deposit devices With.séquence
numbers 1...n and again fed into an input of the arrangement,
and '

- each item of mail is again deposited in a deposit device with
a secoﬁd sequence number, derived from the sequence
indication allocated to the item of mail in question;

(c) a bundling stage in which the items of mail from the successive
deposit devices are bundled while retaining the order in which

they were deposited in each deposit device.



- edch itemof mail is again deposited in a deposit device with

a second sequence nunber, derived fromthe sequence I ndi cation
allocated to the itemof mail in question; (c) a bundling stage in which
the itens of mail fromthe successive deposit devices are bundl ed
while retaining the order in which ~ they were deposited in each deposit
devi ce. 2 In the
description of. the nethod a nunber of terﬁs mnll be used, mnth t he

fol | owi ng deflnltlonscin this confext FOC%SSIH rlses(%he
col l ection of it EnEPOOeREFIPHEPBM aFPFdEFsthgg SPB>e% 8Ft FHY a‘&’c éﬁ e

desti nati onwithatispdpllowding dbfind tinrsi dm ﬁhyspmmmn around delivery points
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into a nunberisefitdelbn &y positiien ¥h@und Bebiveey tpiintslalil wednesares, Saichi a9
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post man' s wdlnkaa¢entgin @lwelrmumaersqutmblmwr@elpmm seqeerge haes place,

addresses, fflisi §&U®s0forTRhe {tdnmd %%Ei?%e@f:lﬁedj%i- Vﬁ{ey 0?%&&231]__{&1 eum&er of
delivery points included in a certain delivery run, e route fol | owed

by the post f8h1Y§FYgAESR dR the JelivRyy fire |1f‘e‘iﬁ>e361‘°ﬁ‘raltPedje"§f”Fn%’a madl £9fat
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take place Urph ey ONGE BELy U0 S8 p Ukl 3 gﬁﬁ,g PhenYGL: he text

refers to wa neans ocom) I cycC not or car)
may apply. sequence once they have reached those other e11very areas.

. A delivery run is defined as a predetermlned, most suitable,
postman's walk along a given number of delivery points, e.g. home
addresses, for items of mail in a section of a delivery area. The
number of delivery points included in a certain delivery run, and the
route followed by the postman in question to deliver the items of mail
destined for that run, have been chosen so as to enable delivery along
the entire route to take place at least once per day. As a matter of
fact, whenever the text refers to walking, any other means of
locomotion (e.g. bicycle or motorcar) may apply.

A sorted delivery run is defined as a collection of items of mail,
destined for delivery points within the relevant delivery run, sorted
according to the sequence of the delivery points along the postman's
walk of the delivery run.

_ A sorted delivery run may have been subdivided during the sorting
process into a numbef of sections with equal numbers of delivery
points, in which the sections, placed in consecutive order, result in
the sorted delivery run. Each of the sections, hereinafter referred to
as delivery segments, may include one or more dummy delivery points at
which no item of mail will ever have to be delivered. Said dummy
delivery points may for example serve to make up a suitable number of
delivery points in a delivery segment.

A method for sorting items of mail in sequence is disclosed in
Us 5 009 321.



A sorfed delivery run is defined as a collection of itens of mail, destined
for delivery points within the relevant delivery run, sorted according to

t he sequence of the delivery points along the postnman's wal k of the
delivery run. A sorted delivery run may have been subdivi ded during the
sorting process into a nunber of sections with equal nunbers of delivery
points, in which the sections, placed in %onsecutive order, result in the
sorted delivery run. Each of t he sectlons hereinafter referred to as
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arrangement. If larger numbers of items of mail need to be processed
in a certain location, this requires, if the sorting process described
is to be adhered to, a (large) number of such small arrangements, and
the transport to, from, and between the arrangements will become a ;
bottleneck preventing an efficient process. If larger sorting
arrangements are used, which in this context means with a larger
number of stackers or other deposit devices, the sorting process
according ‘to the prior-art technique cannot be used as it is. This is
because the prior-art method does not provide the means of efficient
use of such larger sdrting arrangements, as too much time would be
involved with collecting the items of mail for a delivery run from the
larger number of deposit devices, and the risk of errors made by the
operators as a result of the complexity of the sorting process would
be relatively large. In addition, as a result of the fact that sorting
into a delivery run must first take place before sorting according to
delivery point can take place, the number of sorting runs forms an
obstacle. Finally, there is the drawback that the number of delivery
points per delivery run is more or less fixed, as smaller numbers
render the prior-art method less efficient, whereas the number is
limited when using a sorting-arrangement with the proposed small
number of deposit devices.

Even so, larger sorting arrangements can be provided with deposit

devices other than stackers, such as bins that can be placed into the



ina cdertafn location, this requires, if the sorting process described is
to be adhered to, a (large) nunber of such small arrangenents, and the
transport to, from and between the arrangenents will become a bottleneck
preventing an efficient process. If larger sorting arrangenents are used,
which in this context neans with a | arger nunber of stackers or other
deposit devices, the sorting process according to the prior-art technique
cannot be used as it is. This is because tthe prior-art nethod does not
provi de the neans of efficient use _of such |larger sorting arrangements, as
too much ti METABETRE e ThFYPTRA R TEBPYLt FRGIAB FR%edseBY ohafdilf 8F a
del i very rurpdsioed tdfeet asoxetngunber of deposit devices, and the risk of
errors made by the operators as a result of the conplexity of the sorting
process would be relatively large. In addition, as a result of the fact
that sortind-i ntsymﬂaﬁiéquvég%/ InyAnERPx first take place before sorting
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devi ces. Even so, .l arger sqr.fjng arrangenen can be provided with
deposit devit®estt Herietfrer éi‘s',g"esﬂlﬁ?l“saggg‘?aré sk Peareldecprhdey #nto

t he certain delivery run upon completion of the sdrtiay preer®sntenadds
subsequent | Nii&‘igﬁ&’,egs &&s?""ﬂh&%ﬁnﬁ@riéﬁggrﬁfn ”R.'}As.a!tﬁ t%%gi,ttﬂge Egh?Jd sorting.
B. Sunmmary of the invention The o JecF of a nmethod according to the
i nvention | fecarding EBndhe AEVIRTARB WY ivtR ChARFe4BEV NS PLcitems ehamsit a
sorting arr akdgopeitlg tbtdeldvery GRnNuiie the fso A0S labcoiingeto tde 1 Deanys pelidtor
sorti ng'iteﬂg%qggnce within the delivery runs, thus obviating the need for

separate presorting per delivery run. In other words, mail for a

deliver area comprising a number of delivery rums can be supplied

unsorted. For this purpose, a method according to the invention is
characterized in that: ’

- the delivery area comprises a number (22) of delivery runs;

- the indication of sequence allocated by the éontrol device during
the first sorting run represents a pair of numbers (j,k), with a
first number j =1, 2, ..., n and a second number
k = f] 2, ..., n, the allocated number pairs forming matrix
positions within an (nxn) matrix, each matrix position
corresponding With a delivery point within a delivery run in the
delivery area, and the matrix positions being grouped per delivery
run into non-overlapping (pxq) submatrices of the (nxn) matrix;

- during the first and second sorting runs, each item of mail is
deposited in a deposit device with a sequence number in accordance
with the first number, respectively the second number, of the
allocated number pair, and

- during the bundling stage, for a certain delivery run, the items
of mail from the deposit devices with the sequence numbers in
accordance with the numbers k corresponding to that delivery run
are bundled in succession, in the order of said numbers,

in a manner such that during the first sorting operation, the items of

mail for a number of delivery runs, said number being at least equal

to two, are sorted, and that during the second sorting operation, per



mai | for several delivery runs sinultaneously, while the nunber of deposit
devices fromwhich the itenms of mail nust be collected for a certain
delivery run upon conpletion of the sorting process renains limted, as
does the nunber of sorting runs. In fact, the nethod according to the

I nvention conbines the presorting of itens of mail according to delivery
run with the sorting according to delivery point sequence within the
delivery runs, thus obviating the need for separate presorting per delivery
run. In other words, mail for a deliver area conprising a nunber of
delivery ruf€lLesrihaus jp iR P1onSet Hedy ‘i’—%ntfhi%°6u?}tfog‘e‘,lepé’sr‘r§t‘ffd’&°es of
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represents &opming ¢hentimsér dekivexy segment of the delfyexyy ey are=depospted
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orm ng mat r.i x 0sy tdi ang Wi t hin.an.(nxn) matrix, .£eac ri X position
cor respond: rgent if BERLIRoBoRe bt B phlieky JRIRHE; foRfing The focdad
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first and secon%f sorti .runs, eacheqlft r’ri_of mail i.s - deposited in,. a
deposi t deviiOE Bk R4 SEHIYERE POIREDSAT ARLTEED thilhdehave begT Kephaited 7

nunber, respheir\wdllygcatel depasidt deviress. of the = allocated nunber pair,
and - during tfe.pundl t09 $5886rrddO0bnfbdiRlidoR ARl HUELY1H, tHeNfe tdAMS
of mail fromthéﬁ ggposm devi%ceg vﬁet h&%%e sequgnce nl}nbers'} #h ¢ ©
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during the fitst sqrti atian e it 0 Rl for Au ._of
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during the pxeeers senthengprsprized ah anyepoment for any sorting arrangement

) available at the ‘time. In other words, in a sorting process according
to the invention any sorting arrangement can be used, independent of
its size and cap;city. '

According to a further preferred embodiment of the invention, the
deposit devices comprise stackers in the sorting arrangement and at
least one dummy delivery point is added to the delivery points of each
delivery segment, for which delivery point no items of mail are ever
depositedlin a stacker. The reaching of the first dummy delivery point
during the sorting process can be followed by a ‘segment completed’
signal suitable for huhan perception, e.g. an auditory or visual
signal. This makes it possible to give the operators the opportunity
to collect the items of mail for a delivery run from the adjoining q
stackers, without the need for separating cards or similar means. As a
matter of fact, the use of separating cards would result in severe
complications as provisions would have to be made in or on the sorting
arrangement for inserting separating cards at the relevant moments. As
a result, the method for sorting according to delivery point sequence
could no longer be used without alterations on any sorting
arrangement. In various preferred embodiments, the ‘segment completed’
signal is terminated through intervention by the operators, e.g. by
operating a push button after emptying the relevant stackers, or

terminated as a result of ‘stacker empty’ signals generated within the



delivéry run i with pxq delivery points, q of the n deposit devices of the
sorting arrangenent are used (n>g>l) in a manner such that the itens of
mail for the first p delivery points of the delivery run, formng the first
delivery segnent of the delivery run, are deposited in the first of the q
deposit devices in delivery point sequence, the itens of mail for the
second p delivery points, formng the secqu delivery segnent of the
delivery run, in the second of the g deposit devices, in delivery point

-Sequence %ﬁ%ﬁn%%rg %émgege il’% % hOJaS I l fS?%nﬁ.l llsdgl%eqe!:ﬁa\ée Me pOI nts Of
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as a result of 'stacker enpty' signals generated within the
E. Description of an exemplary embodiment

The aim of letter mail processing is to sort and transport the

mail in a manner such that it becomes available to the postman in time
and in the order of delivery. In general, only part of the process is
automated; this involves in particular mail of standard dimensions,
and even then, sorting only takes place to delivery run level. To
increase the efficiency of the processing operation, a higher level of
automation is aimed at; This encompasses methods for mechanized
sorting according to sequence within a delivery run. In éxisting
systems for mail processing, the available address information, such
as the postal code shown on the item of mail and the house number
which is also shown on the item of mail, 1is used to derive an
identification code which is printed in a suitable location on the
item of mail in question in a form easily readable to machines. Such
an identification code contains sufficient information to determine-
the corresponding delivery point within a delivery run for each item
of mail.; the identification code can be the sequence number of the

delivery point, or the code can form a reference to a set of data in



6 softing*arrangenent. In both cases, a signal is given that the rel evant
g stackers can be used for sorting a subsequent delivery run. C.

Ref er ence US 5 009 321 Sorting system for organizing randonm y ordered
route grouped mail in delivery order seqguence. D. Short description of

t he draw ng The drawing will be explained in greater detail by neans .
of a description of an exenplary enbodinent, with reference to a draw ng,

i n which: FIG 1 is a schematic repreSentation of a sorting
arrangenent, i n_whi hthe net h cor.di th \ n
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shown on the Ite]rﬂ uft snh&s)éd ouéerwhl E :|.tems o ma:.? are f%g into tl?e
arrangement

- - reading devices (2) and (7) for the purpose of reading destination
information (in general, addresses, or codes derived from the
addresées, which are easily readable to machines) on items of mail
passing by;

- a printing device (3) for the purpose of applying machine readabfe
codes onto items of mail;

- a control device (6) with a central processing unit (4) and memory
devices (5); '

- a depositing arrangement (8) with n similar deposit devices, e.g.

stackers, (8.1) up to and including (8.n);

- an output (9) for items of mail that cannot be sorted in the
sorting run in question.

The components referred to are found in prior-art sorting
arrangements. For the purpose of using the method according to the
invention, each stacker is in addition fitted with an indicator SCS,
e.g. a lamp, and a signalling device SLS, e.g. a push button or some
other switching device. The role played by SES and SLS in the method
according to the invention is explained in the description of FIG. 2.

During an initialization phase, items of mail are fed into an
input (1) of the sorting arrangement, and transported past a reading
arrangement (2), in which destination information is derived from the
items of mail, and past a printing arrangement (3), in which a code
(e.g. a bar code) corresponding with the destination information is
applied to the items of mail. The destination information is fed into

a control device (6) with central processing unit (4) and memory



I dent *fication code which is printed in a suitable location on the item of
mail in question in a formeasily readable to nmachines. Such an

i dentification code contains sufficient information to deternine- the
correspondi ng delivery point within a delivery run for each itemof mail;
the identification code can be the sequence nunber of the delivery point,
or the code can forma reference to a set of data in

7 the nmenory of a conputer for the purposse of determ ning the sequence
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schemati c r efHecEtrdtatsoptingf opetadibhNrhar catganedt tha stackérd,hehied hod
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destination embodlﬁé}ftprﬂ'ﬁ%dt@n(ﬂ ranaenpr)aina %df@ﬁ&asb cunecaﬂ@sthdegaméed from
t he addE sSes easily. rea e to mac es) or%,Ibtefrs of nmail
passing by; =°¢“"8p elvﬁf?hgmdté ceé‘e’(‘éar?o? %ém%rtlﬁ a8§%r df‘ga PI'yr'ng ‘nmachi ne
r eadabl e dmdsstlantsgcqrtdemrmgmératlon, &heomermal ofj mpiil caxeGpnog talgadn
central proca%%gpare&al badtd) PELHiIRE "B WMce, indeNi&&usES7)," for &ndepagioktng

ar r angenent W|th n sim]lar Pgﬁ fét devi ce§ stackers, (8.1) up
to and .i ncl Lﬁﬁ f§aging, Fhe codezp Fg urigg the, +‘E5é:rrg°’6'?m|$af’?er[aﬁa?n not be
sorted in thshould be noted that the control device (6) can also be arranged in a
- manner such that the destination information read and stored in the
control device (6) during the first sorting operation is used,
obviating the need for a second reading operation. During the second
sorting operation, each item of mail is again deposited in one of the

n stackers of the!depositing arrangement (8), depending on the

destination information.

FIG. 2 provides an example of a 2-dimensional table for a sequence
* sorting operation according to the method of the invention. This is
based on the use of a sorting arrangement shown schematically in
FiG. 1, ﬁith n=200 deposit devices, e,g, stackers, and a subdivision
of each delivery run into a number, q on average, segments, each with
the same number of delivery points. This means that during each
sorting run, the items of mail for 200/q delivery runs are subjected
to a sorting operation, and that the items of mail for a delivery run
will be posited in one of the q adjoining stackers. For the number of
segments, as will be explained below, a value from 4 to 7 may
advantageously be usad. The choice of the number of segments per
delivery run can be made on the basis of the following considerations.
If a relatively large number of segments q is used, upon completion of
the sorting operation for a certain delivery run the items of mail for
that run will have td be collected from said large number of q
stackers in orxrder to arrive at the corresponding end product, all
items of mail for that delivery run, in delivery point sequence. This
not only has the disadvantage that each time a large number of

stackers will have to be emptied, it also limits the number of



sortirg ruh in question. The conponents referred to are found in
prior-art sorting arrangenents. For the purpose of using the nethod
according to the invention, each stacker is in addition fitted with an
indicator SCS, e.g. a lanp, and a signalling device SLS, e.g. a push button
or sonme other switching device. The role played by SES and SLS in the

nmet hod according to the invention is explained in the description of FIG

2 During an initialization phase, itéhs of mail are fed into an I nput

(i) of the sprting arrangenent, and transported past. a.readi ng_arrangenment
(2), in whi FFLEEELY AHPT Shatne Tt Rat F%rntelgsl EFAY efrfﬁ‘ﬂ“‘flﬁgn?(fuggrg Ofla"rrg}e‘?,
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items of mail _are qQnce again trangported past a_reading device, In_this
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located in a single stacker and there will be no need to collect them
from adjoining stackers. If a sorting arrangement according to the
example to be described is used, 200 end products will become
available after a relatively long time, but in fairly rapid
succession. The rate of succession depends on the extent to which the
numbers of delivery points of separate delivery runs vary. Between the
extremes of gq=n and q=1 there lies an optimum value for the number of
segmentsiin.which a delivery run should be subdivided. Using computer o
models based on data about the numbers of items of mail to be
processed per day, and about the distribution of the items of mail
into various categories (mail from letter boxes in the street or from
large-volume customers, desired order of availability of end products
etc.), it has been shown that for the Dutch situation, it is
advantageous to choose a value of q ranging from 4 to 7.

FIG. 2 shows schematically how the first and second sorting run
can progress in an exemplary embodiment of the method according to the
invention. As stated previously, a depositing arrangement with 200
sections has been assumed (n=200). In addition, it has been assumed
that the items of mail submitted for processing have been presorted in
a manner such that the items of mail to be sorted in the first and
second sorting run are all intended for delivery runs in the delivery
area in question. The exemplary embodiment has been arranged in a

manner such that the successive delivery runs have increasing numbers



sorting operation, each itemof mail is again deposited in one of the n
stackers of the depositing arrangenent (8), depending on the destination

i nformati on. FIG 2 provides an exanple of a 2-dinensional table for a
sequence sorting operation according to the nmethod of the invention. This
is based on the use of a sorting arrangenent shown schematically in FIG 1,
with n-200 deposit devices, e,g, stackers, and a subdivision of each
delivery run into a nunmber, q on average, gegnents each with the sane

nunber of dellve oints. This ne t hat du each s rt|n un, the
items of maidf ﬁ(’?gﬁl B sy v&"f’rﬁ%ﬁ”&f‘% ‘%‘lﬁ‘bflel'bat%eﬁmfeo é‘é‘?"iygﬁﬁl‘b'ifertgf"? on,
and t hat 't helelieeny ehnnhiandf eilla idegenegny trakn lergerbec posplec.i Thindasf t he

q adj oi ni Ng (HLACKRLS el chBecMLAbEE vﬁflcﬁea@@f&t ﬁélWelrk RsExPL 2 ned
bel ow, a value from4 to 7 may advantageous|y be used e choice of the

number of s&gARMtedErintdideyat \Hithhe AmPpsibitie 9n thike hastrReTgroFhaho
foll ow ng cebileet aheomsil Ebr aa rcempletedl ye]ll&égﬁ ruinTesth @insagranssly] | S

used, upon etion of t rtin ation ertain delivery run
the itens O%‘%ggl: fors'fah g?ﬁt?la%vm ﬂhg%ﬁ? geB%Slctgflﬁec]tp i A Sgl o rar ge
nunber of P¥rResasr ofj hll@ﬁaéa!tltqy &s rghpuldtber mentdoned shaitei wigthe adnymbetuet |

all itens szoméacmetst hale dendtheby tHéNaridhgdRénty @aN HOLRL tIREQWEOERs Thi s
not only hai‘atﬁge%% ta e that each time a | arge nunber of stackers
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stackers in the sorting arrag&;emant 0 be used, i.e. in the case in which a
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relatively long bet ween at Vhich eac bSequent
end product aggecressibig || 5S|%?ldcﬁﬂ§¥§f is 1nsuff1c1ent previous to the flrst

and second sorting runs according to the method of the invention a
presorting operation must take place.
'During.said presorting operation, the items of mail to be sorted for
the delivery area in question are subdivided into groups of (up to)
40,000 delivery pdints. The items of mail from such a group are then,
per group, subjected to the first and second sorting run according to
the method of the invention. In other words: the items of mail for the
first groﬁp of 40,000 delivery points are subjected to the first and
second sorting run, together to be referred to as batch 1;
subsequently, the items of mail for the second group of 40,000
delivery points (in batch 2) are also subjected to the first and
second sorting operation. Another possibility consists of executing
the first sorting operation for each of the batches separately,
followed by executing the second sorting operation, again for each of
the batches. For a nﬁmber of two batches, this entails:
- executing the first sorting operation for batch 1, including
collecting the items of mail as an intermediate product of
batch 1;
- temporarily storing the intermediate product of batch 1;
- executing the first sorting operation for batch 2, including
collecting the items of mail as an intermediate product of
batch 2;

- temporarily storing the intermediate product of batch 2;



partly by-:the need for collecting the itens of mail for a delivery run
before a subsequent delivery run can be started. This hinders a flexible
use of the sorting arrangenent. |If on the other hand, a relatively small
nunber of segnents q is chosen, it will take a long tinme before end
products beconme avail able. Here, the extrene case is when a value of 1 is
chosen for q; upon conpletion of the sortipng operation, the itens of mail
for a certain delivery run will be | ocatedtin a si ngl e stacker and there
will be no need to collect themfrom adjoinin . N
arrangenent accofHiHGe: I tHe BEFBFEES %ré)% (égcofflt 2553,{3 ﬁé%ﬁegg%l gnghe
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wi th 200 sections has been assurrgd, (Q?L:%.OO . I'n addition, it has: been
assumed t hat FERELNE SR Jf UPeF9 2BALR-PEPE Br processi ng have been presorted
in a manner suchFrGat2 ukes idesignatfionsiduchoadhébt ali’adthe delgégnatier and
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10 have the sequence number 1 in batch 1 and form part of segment 1.
Thus, the items of mail for delivery point 24 of delivery run 2 have

sequence number 6 ;nd form part of segment 7.

FIG. 3 gives an example of a delivery run subdivided into two
successive batches: delivery run i, extending through batch 1 and
batch 2. The items of mail for delivery point 1 of delivery run i have
the sequence number 199 in batch 1 and form part of segment 1; the
items fof“dglivery point 18 of the same delivery run have sequence
number 4 in batch 2 and form part of éegment 3. The dash/dot lines in
FIG. 3 indicate that 6nly part of the table applying for batch 1 and
batch 2 is shown.

of course,-FIG. 2 and FIG. 3 only provide examples of a
distribution of delivery runs and segments among stackers within a
depositing arrangement and, as the case may be, different batches. The
éubdivision can be édapted when alterations to the sorting process are
required as a result of changes in delivery runs, for example due to
the fact that boundaries between delivery runs need to be shifted as a
result of changes in numbers of delivery points in the event of
construction or demolition of buildings. When using the method

- according to the invention, the correlation between the sequence
number in a certain batch and segment number on the one hand, and a
delivery point in a certain delivery run on the other hand, is

recorded in a table; said table is stored in memory devices



of del'ivery points. Thus, delivery run 2 has nore delivery points than
delivery run 1 and will in general take |onger to conplete. This has the
effect that the tinmes at which different delivery runs are conpl eted
coincide as |little as possible, so that the operators who collect the mai
for a conpleted delivery run each time need only progress a snall distance
al ong the depositing arrangenent. For purposes of illustration is should be
nmenti.oned that, with a number of 200 stack¥ s, the | engt h of the
arrangenment can be of  the order of magnitude of
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betctt 2; next sequence number in line corresponds with a dummy delivery point.
Upon perceiving the SES, the operators of the sorting arrangement in
question have the opportunity of emptying the stacker containing the
items of mail of the completed segment, and, as the case may be,
adding tﬁem.to previously completed segments of the delivery run in
question. Once the stacker has been emptied, the Stacker Empty Signal,
SLS, referred to in the discussion of FIG. 1 must be transmitted to
the control device of the sorting arrangement to signal that the
stacker has indeed been emptied and is ready to receive items of mail
for a subsequent delivery run. Said SLS can either be given manually
by the operators, e.g. by pressing a switch button, or automatically
by a switch located in or near each stacker and oﬁerated by the
presence or absence of items of mail. The sorting arrangement is
preferably stopped when the SLS is not given within a certain
predetermined time following the SES while items of mail which are
destined for the stacker involved are being fed into the arrangement
for processing. The use of dummy delivery points obviates the need for
separating cards or other, similar, means of indicating the boundaries

between different delivery runs.



- feeding in the internediate product of batch 1 and executing the

second sorting operation on said internediate product, including

col l ecting conpleted delivery runs fromthe various stackers; - f eedi ng
in the internediate product of batch 2 and executing the second sorting
operation on said internedi ate product, again I ncl udi ng col |l ecting
conpl eted delivery runs fromthe various st ackers. In general, the
first and second sorting runs can be execufed in mbatches, batch 1 up to

and i ncl uding baimh@ pllefl:etr@eé w%xauﬁenwmgw{u% sﬂt%bﬁgp dtzlctﬁrﬁaxnpm nts

can be served. In d case
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poi nt 24 of ggl iavef e, ruat&é?@x&@ﬁﬂ@eaﬁﬁcemﬁa fh and £f1Q. Pal oRE SeIRENT
7. FIG 3 _gives an exanple of a delivery run subdivided i'nto two

successi ve bERIRELRE &‘élt?‘?/‘ésrfq*h‘?\ qe apRki&fldi ng t hrough batch 1 and batch 2.
The items oflymi Bethween dedchy ewy queicassiveodeldeobiy etupis| U dumiiy\edatker dequence
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point 18 of the same delivery run have sequence nunber 2 and
form part ofsy&dnerppregatine dhsh/gouces e shifiriegeysof dfdiecarecesiataod v
part of the dwadbee aPpitytbers ailbalemhid vdisedd@ueing the sdtond. sorting
course, FIG 2. a d FIG 3 only provide exanples of a distribution of.
delivery run® ang segrrents anmong stackers within a depositing arrangenent
and, as the YaseFerapadhe bagichi er ermedeterobesd, Tikedkgbatkersprdercda be adapt ed

when al teratmm.%aiﬁbd thﬁ.@rnIeLaﬂg @G CES aaﬁtﬁnbreQQb'f rfRtlr ase eﬁ€§li|st cRdsephanges
in delivery runs ) due to act a(LF Roun aries, £ g’ﬁ‘
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Wien using t@eaRt PG exibility.
3) Sorting arrangements are used which are fitted with otherwise
known means such as:
a) label holders and means of indicating to the operators which
label should be used for a completed delivery rum;
b) arrangements for the purpose of printing labels at
“appropriate moments, which are to be used by the operators
for a completed delivery runm;
4) To each stacker, in addition to the SES indicator, a second
iﬁdicator is added which can indicate that the stacker, the second
indicator of which gives a signal at a certain momént, at that moment
contains a last segment of a delivery run. |
. In a further preferred embodiment of the method according to the
invention, in which bins are used as deposit devices which can be
placed in the sorting arrangement and which can be removed from it
after having been completely or partly filled, no dummy delivery
points need be provided. Upon reaching a segment end, the bin involved
is removed from the arrangement, and as long as no empty bin has been
replaced, no items of mail wilk be directed to the deposit device in
question. |
In the latter préferred embodiment, the use of labels as a simple

means of indicating the boundary between delivery runs. is obvious.



accordi the correl ati on between the sequence nunber in
a certain batch and segnent nunber on the one hand, and a delivery point in

a certai niam Hﬂ "IMHLH)MIF he other hand, is recorded in a table; said
table is et devi ces

12 corresponding wtH tHe sorting arrangements to be used. Alterations to
the sorting process in the formof changes to the distribution of delivery
runs and segnments anong the sections of a Yorti ng arrangenent and batches
are effected_by @%teri ng the rel evant table. In a preferred enbodi nent
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reached, the pr e\%lyf)u ?3&%%%‘:1&3%&6 ?%S%E%“’Eﬁ‘% %#%gr%f %@éﬁg?’%&di ven. Said
SES can be an aufli ¥edingrdspisgafoithppurrage Sfetsadinggthepaddesss needed to
d](cat ermne that agnfikSatish d@e;gemefeakedt mhite ffaagirml tﬁ@fatrwghnfeﬁf:m ng part
of a sorting arrangemen ravi dgs the nmeans of. det.ectin | sequence
nunber 1 a cort B SOREeRrce Bl BF FEBRSe BF, SESEAE Rt AR BRIL T
means of det er ni hhfermatien treadnfsom theudave ofumdil and ¢ff pdlewmtingponds with
a d;mrry deliveryg éHceUPﬁH‘itc!Q%i&ﬁ'tW %tila@“s%%{miﬂ?i&p‘?%h?[s- of :he
sorting arrangenent in questio ve the opportunity of enptyin e
SURcker contarni RGMERET, PEAImOFandepottt CRELEES Bt BTG RA L ds t he
case may be, adding, thefiot cher pwippss!| of depgicdting iseguaeeft madl irhe del i very
run in questj t e e, Led, the Stacker Enpty

584 nRG6a J&ﬁp?i%hqg éﬁl@%lp&rﬁ%g {Rdge e

Signal, SLS, referred toiIn scussion o 1 nust be transmtted to
“the control &% gefist RerEime Frry 1 vdfenent to signal that the

- items of mail are fed to an input;

- the reading device reads the address information on the items
of mail;

- the control device allocates to each item of mail a sequence
indication based on the address information read, and

- each item of mail is deposited in a deposit device with a
first sequence number derived from the sequence indication

\allocated to the item of mail involved;

(b) a second sorting run in which :

- the items of mail deposited during the first sorting run are
taken from the deposit devices with sequence number 1...n and
again fed to the input of the arrangement, and .

- each item of mail is deposited in a deposit device with a
second sequence number derived from the sequente indication
allocated fo the item of mail involved;

(c¢) a bundling stage in which the items of mail from the successive
deposit devices are bundled while maintaining the order in which
they were deposited,

characterized in that

- the delivery area comprises a number (22) of delivery runs;

- the sequence indication allocated by the control device during the
first sorting run comprises a pair of numbers (j,k), with a first

number j =1, 2, n and a second number k = 1, 2, ..., n, the

« vy



stacker—haE—ﬁ—ndeed—beHQ—enptied and is ready to receive itens of mail for a
subseque run. Said SLS can either be given manually by the
operatorgmﬂﬂ ‘(Uj ,ﬂ HHlng a switch button, or automatically by a switch

| ocat ed tacker and operated by the presence or absence of
items of mail. The sortl ng arrangenent is preferably stopped when the SLS
IS not given within a certain predetermned tinme followng the SES while

items of mail which are destined for the 3Packer involved are bei ng fed
into the arrangenent for processing.. The use of du del j very gm nts

obvi ates the neelf SF‘t%deﬁ’&F“é?’f r?@l’égrfd'§mb‘fg BEFE® PEFHiICRP 1 héRnk
i ndi cating the boamday i @shbesmeaenpaokiftien ewirresddndéngy mmhsa dellvery point

13 I'n the gy ef ﬁéiﬁ%&”ﬁﬁ%ﬁﬁ% \whi %weééy 2882 SLAGKEHS madtdent i ON

shoul d be given to t | ast ségnment of a delivery run is
di stingui shed f rRARiCHENS |bP§’E‘g FEgHRet PGF "c‘ﬂJré"%’E}b§&ﬁu’éht“°He‘P‘Te\FéWP‘rrl§n (pxpr
exanple, FIG 2 sumatyﬂfesaosemﬁr dhkONmsticix; as t hat bet ween the third

segnent of deli 1.an g fdJosh t_of d Vv
bet ween col um 3tsa o eurfrrllrs4 %ewP o%‘_-%{‘,‘ié; ru% h ﬁgé"\‘ ?ﬁ%ﬁ/zj'mlnls
met hods coul d bed@ppltt@u in1y demeﬁmehve%ﬁ:mt:w §ee%§§| v'enhfa Wé?efppms a

dummy stacker i Smlaaseﬁé Fdrkh nMabER, MRshéTweDf thBi el AaPRYT ted cdiri ng
t he second sorti r}ge&g t ion. This redquces the efficiency of t he process,

as a nunber of st RFPRPet @A%T n Aifused during the second sorting
operation. 2). Friegcthebbtudling gragdefer @ pextaini deldvernotay, treldrens of

mai ntai ned. Thi §pJf§apse QﬂL ddpos @t ruméés Qfe fiRINA1 88 I BhScds316HARRBraRe t he
first delivery run,_ any subsequent del |ver¥_ﬂruns in that batch sh uId al so

consi sts of fourtS&heeRrmberexk cgrrespontinss a@‘eaﬁe]ald{?éys’é“’bf fBR
flexibility. 3) segaeh¢dg arrangenents are used which are fitted W|th

ot herw se knﬂlwg. M% §\9&p tﬁgt during the first sorting operation,l'“the items of
mail for a number of delivery runs, said number being at least equal
to two, are sorted, and that during the second sorting operation, for
each delivery run i with pxq delivery points, q of the n deposit
devices of the sorting arrangement (n>q>l) are used in a manner such
that the items of mail for the first p delivery points of the delivery
run, forming the first delivery segment of the delivery run, are
deposited in delivery point sequence in the first of the q deposit
devices, that the items of mail for the second p delivery points,
forming fhe_second delivery segment of the delivery run, are deposited
in delivery point sequence in the second of the q deposit devices, and
so forth until the items of mail for all pxq delivery points of
delivery run i have been deposited in the deposit devices allocated to
them.
2. A method according to claim 1, characterized in that for q, for
each delivery run i, a value is chosen depending on the number of
delivery points of délivery run i.
3. A method according to claiﬁ 1 or 2, characterized in that the
deposit devices comprise stackers in the sorting arrangement.
4. A method according to claim 3, characterized in that after the
last delivery point in the sorting sequence of each delivery segment
of a delivery run, at least one dummy delivery point is added for
which no items of mail are ever deposited in any stacker.
5. A method according to claim 4, characterized in that the reaching

of the first dummy delivery point of a delivery run deposit during the



a) |abel holde ans of indicating to the operators-v\,hich

| abel for a conpleted delivery run; b) arrangenents for
t he pmum%m&gﬂmﬂg | abel s at appropriate nonents, which are
to be tised MIE g ators for a conpleted delivery run; 4) To
each stacker, in addition to the SES indicator, a second indicator is added
whi ch can indicate that the stacker, the second indicator of which gives a
signal at a certain nmoment, at that noment®contains a |last segment of a
delivery run. . In a further preferred errbodiseglgr,lt of the _mahgod

accordi ng t cFhEPE RFERtToAs FHIRMEL HPYhRnsSEPE Y a§15ﬂ?é10§‘f‘tta %i%®&s whi ch

can be pl acdsiman gdreeptidn.ng arrangenent and which can be renoved fromit
after having be R QL PAdlaYmfd | LEdradk g%)ggni dgldeV eky RS
need be pr ovi'dg?_m%pon_%gé%dﬁ% a seqnent’ end. i h_lé i'n 1 nvolved is %em)ved
from the arredgefanal bh@easra@dguakt Sherfvegker fnNalvesebas rhesnapmrtied o
items of maid. WA mebodliakesidiagt €o tdlaifleQoshdrdteet Dfed AngitRt! | Ofter the I N
the latter preferred. e di nent, the us | abel s_as a,siml e oeans of
i cati ng P BRLARE D e B direBeTRAES: s Fasngnl ol bl 15

14 F. J aitegminated bpthwgdnfintesventieg.into delivery sequence itens. of

Tai | desti nes) O nelie a8Es iRk PILaDRIY Shildchb P LRGISR! Tha el [very
ar ea, y neans a SO I.N arrangeme cO rl,Sl ng. - “,an, I NRU or e
Dur pose. of  SFAERSE PEPIYatoBaT REePnTIPLiAG. The HiSEIROE AR FIEVE B mai|
carryi ng addregminitedoasrat resnlt of & ‘rs¢ackeryetpwyi’ceifmal bhing gepesaredf

readi ng the A4HiRS%he sortihpf HrMRELMKON the itens of mail fed into the
arrangenent ;- a control “device faqr the gurpose of anal yzi ng_the address

i nf or mati on read PPEIARG RESOEHURE t Al &nd: or &k | hexerhgriged in fBgtence
I ndi cation twhehhehd teegmedt &d’l sigwall ie@dnot terminated within a predetermined

- time, the sorting arrangement is stopped as soon as it is ‘detected
that the sorting arrangement contains an item of mail for a subsequent
delivery run to be sorted in the group of q stackers involved.

10. A method according to claim 1 or 2, characterized in that bins are
used as deposit devices which can be placed in the sorting arrangement !
and which can be removed from the sorting arrangement upon completion
of a sorting operation.

11. A method according to claim 10, characterized in that the reaching
of the last delivery point of a delivery segment during the sorting
process ig'ﬁollowed by a ‘segment end’ signal suitable for human
perception.

12. A method according to claim 11, characterized in that the ‘segment
end’ signal is generated until the bin involved has been removed from
the sorting arrangement and an empty bin put in its place.

13. A method according to claim 12, characterized in that, after the
bin involved has been removed and replaced by an empty bin, the
‘segment end’ signal is terminated through human intervention.

14. A method according to claim 12, characterized in that, after the
bin involved has been removed and replaced by an empty bin, the
‘segment end’ signal is terminated as a result of an ‘empty bin
present’ signal generated within the sorting arrangement.

15. An arrangement for the purpose of applying the method according to
claim 7, characterized in that the sorting arrangement is provided
with first means enabling the ‘segment end’ signal to be terminated

through human intervention.



a nunber of simiar deposit devices with sequence numbers 1, 2,

n, for positing itenms of mail in, said nmethod conprising
t he foI" ﬁ“mmm " a) a first sorting run in which: - items of
' ed T an Isnpul;

h

mail ares= - t he readi ng device reads the address
information on the itens of mail; - t he control device
allocates to each itemof mail a sequence I ndi cation based on the
address information read, and - eachtitemof mail is deposited in a

deposit devi with a first sequence nu r riv romthe
sequence i ndﬁgat ABnarrangement fpf fthe 83“%1’ t aP?g%ie%f gﬁ%ﬂe%gﬁ%/oﬁc\?g HOE O g
second sorti gdaimrd,i phaswcthrized in tHdtethd gpstioly aurdngdepotsiisepraitidedg t he

first sorting;ihneRb8a means of _gteﬁgﬁan:ifngoin‘ghgc@@pgﬁééy’dQYéﬁﬂ§ veidfingefience
nunber 1... n_and again_fed to the input of 'the arrangenent, and

- each it efP8f 5pgPet $0depdE™ed in a deposit device with a
second sequenlZe AunniAangdenéntedotreha pirposeqeppplying ché inethod according to

all ocated to e ite L4, dnyol  ( C ngl i [ i t he
items of mai IC&P}“(I)r?\t’t eggsaﬁggléiszseldvég %%ng%o)ss??tﬁg\/glélke%%g?%&gﬁrsld%%d !lill e
mai nt ai ni ng Wheh gbded neangheE (generatingya ot erPYysin ddmec hulzael oftiepeths n

that -  the ‘deghetl ¥ndr %&FﬁﬂWaES@&eﬁtﬁéﬂmﬁﬁté& Qutink) aOprétRiceyRinedr bitss. -
t he sequencelhndl cation al en%c%gedt t%y {[1he con raol 1d.enV| gﬁ‘dlérhn&; a;tchgmin to
first sortingstuftcHHEPEERT S 8% POPURISECTs SFPLIATE e lSLhef asF &
nunber j = leclaim 9, charmetenizedcdndthagnther skreing aprangement. . ishprovided
15 al | Q¢al aduPtRREnP AT StbppitigehdTBbEE2ngPastdrdgRRent WheA €HEXMhot
matri x, each matrix EQSI,'[ ion corre ondl‘?r%% WI%{] a dei-l,gl veré/,.fpm nt in a
delivery run®RPthilR dEFeRAd %‘aﬁrtg':f,“ BSTFrEhee Apfl, the sorting arrangement
, contains items of mail destined for the group of q stackers involved
in which the ‘not empty in time’ signal has been given.
19. An arrangement for the purpose of applying the method according to
claim 13, characterized in that the sorting arrangement is provided
with fifth means enabling the ‘segment end’ signal to be terminated
through human intervention.
I 20. An arrangement for the purpose of applying the method according to
claim 14, characterized in that the sorting arrangement is provided
with sixth means of generating an ‘empty bin present’ signal, used to

terminate the ‘segment end’ signal.



posi ti“ons bei ng grouped per delivery run in non-overl appi ng (pxq)

submatrices of the (nxn) matrix; - during the first and second sorti-ng
runs, each itemof mail is deposited in a deposit device with a
sequence numnber correspondi ng with the first nunber, respectively the
second nunber, of the al | ocated nunber pair, and - during the

bundl ing stage for a certain delivery run, the itens of mail fromthe
deposit devices are bundled in successioﬂsaccording to the nunbers k
corresponding to the delivery run, in nunber sequence, in a manner such

that during the first sorting operation, the itens of mail for a nunber of

delivery runs, said nunb } fAQ; > sorted, and

t hat during the second sﬁ#ﬁ%@ﬁ@&#ﬁmégrﬁyiﬁFm%gm run i with pxq
delivery points, g of the n deposhrpRRVOFGSEOIVERE Sorting arrangenent
(n>g>l') are used in a manner such that the 1tens of mail for the first p
delivery points of the delivery run, formng the first delivery segnent of
the delivery run, are deposited in delivery point sequence in the first of
the g dep®STRAETI ces, that the itens of nmail for the second p delivery
points, formng the second delivery segnent of the delivery run, are
deposited in delivery point sequence in the second of the q deposit
devices, and so forth until the itens of mail for all pxqg delivery points
of delivery Aumethodsfor sersiag iemssdimailiageardingtogdp sequener-of dalivery pejptstiad t o
them. 2. = A method according to claim1, characterjzed in thaf for g, for
each del idshvey:vrruw-iThaswam@sw&gmceapéﬂamﬁgrMswaﬁamng&pe ger y

poi nts of delivery A met hod accordin

.. 3. t | ai . 2,. cers
Char act oSP0E - Roineaked e, APcorde Bocgtamss rubbet o b HEtS PRI ithimg
he- 1 aat hegeers A ThpRR BF RRE Sl R Bufb, bpd SPRURRR T itkr Jub MR
e I | % A °cBhoEncRld: .
“rems of L Siifingdun, Thilngat AUk Holiih Bphr JAREIB BARNLEC
cl ai M 4, 566485 uth S1ery B, 03 Gl detivbry! A 1 UGV 46 iatg" Y

point of a delivery run deposit during the )
segments. The items of mail for the first segment of delivery run are deposited in the first of

the sections (8.1) reserved for said delivery run, those for the second segment in the second
section (8.2), and so forth. Upon completion, the items of mail for a delivery run are

collected by placing the delivery segments in succession.

Fig. 1



16« sorging process is follomed by a 'segnent end' signal suitable for
human perception. 6. A nethod according to claim5, characterized in that
the 'segnent end' signal is generated until the stacker involved has been
enptied. 7. A nethod according to claim®6, characterized in that, after the
stacker involved has been enptied, the 'segnent end' signal is term nated
by human intervention. 8. A nethod according to claim®6, characterized in
that, after the stacker |nvoIved has been enptied, the 'segnent end' signal
is terminated as a result of a 'stackdl? enpty' signal being generated
within the sorting arrangenent. 9.. A nethod according to claim®6, 7, or 8§,
characterized in that, when the 'segnent end' signal is not terninated
within a predetermned tinme, the sorting arrangenent is stopped as soon as
it is detected that the sorting arrangenent contains an itemof nmail for a
subsequent delivery run to be sort n the group of q stackers involved.
10. A nethod according ain11 m"L aracterized in that bins are used
as deposit devices which caB| hespt tfma&prting arrangenent and whi ch
can be renoved fron1the‘so££mg maLLang nﬁﬁt n conpletion of a sorting
operation. 11. A ng to claim Pcharacterized in that the
reaching of the | oint of a delivery segnent during the
sorting process is a 'segnent end' signal suitable for human
perception. 12. A net ing to clain111 characterized in that the

'segnment end' signal is|genef ﬂmu the bin involved has been renoved
#72bin put inits place. 13. A

fromthe sorting arrang¢nerg)
met hod according to clalm L3} ar'a:ct' E Hwt hat, after the bin invol ved
has been renoved and repl ac® by an-enpty” ;#he "segnment end' signal is

term nated through human int
characterized in that, iftéﬁ
by an enpty bin, the 'segmea
"enpty bin present' sighnal g
arrangenent for the purpose
characterized in that the €
enabl i ng the ' segnent e1d'3§'
i ntervention.

ventmﬂm 14. A method according to claim 12,
he_b I:fﬁved has been renoved and replaced
garmnated as a result of an
sorting arrangenent. 15. An
method according to claim?7,
nt is provided with first neans
Wt ed t hrough hurman

gﬁ.ﬂ‘t
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17 ~16. =An arrangenent for the purpose of applying the nmethod according to
claim8, characterized in that the sorting arrangenent is provided with
second means of generating a 'stacker enpty' signal, termnating the
"segnment end' signal. 17. An arrangenent for the purpose of applying the
met hod according to claim9, characterized |n that the sorting arrangement
IS prOV|ded with third nmeans of generat®f a 'not enpty in time' signa
when the 'segnent end' signal has been transmtted during a predeterm ned
time. 18. An arra ﬁ+—+e+~¢ e—au#peeeaof appl yi ng- t he net hod accordi ng
to claim e*ﬁg %? rived?i n3thAt PheSsofting arrangenent Ls_Bﬂd@ﬂged Wi th
fourth ne "Lt op h b bl g tWﬁgh&rP& ment when the 'not enpiy in
time' sig hmaﬁﬁmb erfs asgrtli ng arrangenent contaipns itens

—r
»

of mail daahhﬂaa f thd i nvol ved in which the{'not
enpty in ke’ siypalizh arrangenment for the purpose of
applying the nethogs desd haracterized in that the
sorting arrangendrt ifg] ns enabling the ' seghent end'
signal to be term jfat|eq ryention. 20. An arrangenent for
t he purpose of ap _giag to claim 14, charactefized in
that the sorting akrdage W §h sixth means of generating an
‘enpty bin present', gignal, us rjaffe the 'segnment end' Sibnal.
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