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(67)  Adelivery point sorting device with two feeders
for receiving and forwarding mail in streams, where a
diverging apparatus divert module is configured to proc-
ess the mail from the two feeders and a merge module
converges the streams of mail from the two feeders and
distributes the mail to respective endpoints. Sorting end-
points are used for loading the mail received from this
converging apparatus. A method where items of mail are
sorted through sorting passes including a first, second,

FIG 2

DEVICE AND METHOD FOR DELIVERY POINT SORTING

and third sorting pass. Sorting passes are; processing
mail through two feeders by receiving the mail by the
feeders and forwarding the mail articles in streams of
mail, converging the streams of mail from the feeders to
a conveyor apparatus, loading the mail at sorting end-
points by the conveyor apparatus, and sequentially pass-
ing the mail through the first, second, and third sorting
pass.
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Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The present invention relates to a device and
method for delivery point sorting. In particular, the
present invention relates to a device and a method for
the production of a delivery point sequence which corre-
sponds to the sequence of the mailboxes on the route of
a mail carrier. Delivery point sorting establishes such a
sequence.

[0002] A series of delivery point sorting methods for
letters have been disclosed in the art which are based
on the use of the RADIX method with two sorting passes
using a feeder. This method involves sorting mail with a
delivery point sequence (delivery address code on the
mail articles) by performing a first sorting pass to mail
articles and a second sort pass to mail articles, where
mail articles are supplied to the first sorting assembly,
which identifies a sequence digit/variable; the mail arti-
cles are then conveyed to the second sorting assembly
which identifies a further sequence digit/variable, and the
mail articles are sorted in delivery point sequence. By
increasing the number of sorting passes, the required
number of sorting end points can be reduced, but at the
same time, this increases the sorting period and/or cor-
respondingly reduces the sorting throughput rate.
[0003] Mail is typically received in distribution centers
or warehouses from two sources. Local mail which is to
be delivered within the local area or to other distribution
centers and out-of-area mail received from other distri-
bution centers are the two sources. Mail which is to be
delivered locally needs to ultimately be sorted to delivery
point sequence, also known as carrier walk sequence.
As in, the mail is sorted and arranged in the same order
which the mail carrier travels while delivering mail arti-
cles. Delivery Bar Code Sequenced (DBCS) machines,
which require two or more passes of the mail through the
same sequence, are capable of achieving delivery point
sequence for letter mail.

[0004] A process exists today to sort mail into a mail
carrier route sequence, known as delivery point se-
quence. The mail is passed through a letter sorting ma-
chine two times. The first pass arranges the mail into
groupings of addresses from the rather random order
which the mail arrives. The number of output bins of the
sorting machine determines the number of address se-
quences used.

[0005] Generally, a sorting matrix will provide places
to hold the mail in a sorted order. The sorting matrix has
a grouping of slots; each slot represents an address (or
addresses) on the carrier’s route. A sorting matrix with a
larger number of slots allows for a bigger mail carrier
route (or more individual smaller mail carrier routes) to
be processed at a time. In a scenario where the letter
sorting machine contains the same amount of sorting
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bins as addresses on the carrier’s route, each address’s
mail would be sorted into a separate individual bin. A
letter sorting machine can process mail for more address-
es then sorting bins by using grouping slots.

[0006] As an example, a first address’ mail would go
into the first bin, the second address’ mail into the second
bin, and so on until the tenth address’ mail goes into the
tenth bin. Then an eleventh address’ mail would be
placed into the first bin, the twelfth into the second bin
and so on until the twentieth address’ mail goes into the
tenth bin. In this example, the result would be bin 1 hold-
ing address’ 1, 11, 21, 31 etc, bin 2 holding address’ 2,
22, 32, etc.

[0007] After a first sorting pass, mail is usually moved
from the letter sorting machine and loaded onto carts for
storage and readied for a second pass. The first-pass
sorted mail, while maintaining its order, will then be load-
ed for a second pass. The mail sorted into the first bin
will be loaded first for the second pass and so on. This
sequence must be maintained.

[0008] During a second pass, the mail from the first-
pass’ bin 1 is sorted with address 1 being sorted into bin
1, address 11 being sorted into bin 2, address 21 being
sorted into bin 3, and so on until address 91 is sorted into
bin 10. The mail from the first-pass’ bin 2 is sorted with
address 2 being sorted into bin 1, address 12 into bin 2,
address 22 into bin 3, and so on until address 92 Is sorted
into bin 10. After all of the first-pass’ 10 bins are proc-
essed through the letter sorting machine for a second
pass, bin 1 will contain the sequence of addresses 1-10,
bin 2 will contain the sequence of addresses 11-20, bin
2 will contain the sequence of addresses 21-30, and so
on. So at the conclusion of the second pass, the mail is
in mail carrier route sequence.

[0009] The number of sorting passes could be in-
creased in order to reduce the number of endpoints; how-
ever this would reduce the throughput rate of the ma-
chines.

SUMMARY OF THE INVENTION

[0010] Itistherefore the object of the present invention
to solve the problems known in the prior art. In particular,
itis an object of the present invention to specify a device
and method for efficient and dependable delivery point
sorting.

[0011] These objects are achieved by a device and
method in accordance with the features of the independ-
ent claims. The invention utilizes three sorting passes
and two feeders for reducing sorting end points without
sacrificing throughput rate. Further advantageous em-
bodiments of the invention are indicated in the respective
dependent claims. It should be noted that the features
presented individually in the dependent claims can be
combined in any technologically meaningful way and de-
fine additional embodiments of the invention. Moreover
the features indicated in the claims are specified and ex-
plained in greater detail in the description, wherein further
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preferred embodiments of the invention are described.
[0012] Inparticular,the objects are achieved according
to the invention by a device for a delivery point sorting.
The delivery point sorting device comprising:

two feeders for processing mail articles, said two
feeders receiving the mail articles and forwarding
the mail articles in streams of mail articles;

a crossing arrangement for streams of mail articles
realized by a converging apparatus, said converging
apparatus having elevator modules with divert mod-
ules, and merge modules;

said elevator modules configured to distribute the
mail articles to respective sorting endpoints

said divert modules configured to process mail from
said two feeders;

said merge modules for converging the streams of
mail articles from said two feeders;

said sorting endpoints disposed downstream of said
merge modules for stacking the mail articles re-
ceived from said merge modules.

[0013] A significant reduction in the number of sorting
end points is achieved with the three sorting passes. This
reduces the space, footprint, and cost requirement need-
ed for the sorting device. It allows for a relatively high
filing level of the containers at the end of the sorting
passes, and a relatively short final emptying process of
the system after the feeder of the last item of mail. Since
the number of not-full containers before the final empty-
ing process of the system is lower corresponding to the
reduction in the sorting end points. There is also the add-
ed advantage of compensating, or even over-compen-
sating, the additional time requirement for the third sort-
ing pass by using a second feeder.

[0014] In accordance with an embodiment of the in-
vention, the delivery point sorting device further compris-
es a storage module (GCM or gap correction module)
configured to store an item of mail for a specific time in
a stationary state, where the storage module is arranged
upstream of the merge module in a flow direction of the
streams of mail articles.

[0015] In accordance with an embodiment of the in-
vention, the converging apparatus is configured for si-
multaneous convergence of the streams of mail articles
from the at least two feeders.

[0016] In accordance with an embodiment of the in-
vention, the converging apparatus is configured for non-
simultaneous convergence of the streams of mail arti-
cles.

[0017] The additional time requirement of the three
sorting passes is completely compensated when virtual
machines are not used and simultaneous converging is
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used, since in the first two sorting passes two feeders
can be used, and only one feeder can be used in the time
critical third sorting pass.

[0018] In accordance with an embodiment of the in-
vention, the merge module is an active merge module,
i.e. it merges two streams at the same time.

[0019] In accordance with an embodiment of the in-
vention, the delivery point sorting device further compris-
es at least two virtual machines, each with half of the
number of said sorting endpoints.

[0020] When two virtual machines are used, the addi-
tional time requirement of using a third sorting pass is
over-compensated if a device for the simultaneous con-
verging of the two streams of items of mail from the two
feeders is used in all three sorting passes.

[0021] When two virtual machines are used, the addi-
tional time requirement of using a third sorting pass is
completely compensated if a device for the non-simulta-
neous converging of the two streams of items of mail
from the two feeders is used and therefore only one feed-
er can be used (only) in the (rather non-time-critical) first
sorting pass. This permits a simpler arrangement of the
convergence.

[0022] In accordance with an embodiment of the in-
vention, the merge module is a passive merge module,
i.e. it handles only one stream at the same time.

[0023] With the above and other features in view there
is also provided, in accordance with the invention, a meth-
od for delivery point sorting. The method for delivery point
sorting comprising:

sorting items of mail through a plurality of sorting
passes including a first sorting pass, a second sort-
ing pass and a third sorting pass;

in atleasttwo of said sorting passes, processing mail
articles through at least two feeders by receiving the
mail articles by the at least two feeders and forward-
ing the mail articles in streams of mail articles;

converging the streams of mail articles from the at
least two feeders to at least one conveyor apparatus
in each of said sorting passes;

stacking the mail articles at sorting endpoints by the
at least one conveyor apparatus; and

sequentially passing the mail articles through the first
sorting pass, subsequently through the second sort-
ing pass, and subsequently through the third sorting
pass.

[0024] A significant reduction in the number of sorting
end points is achieved with the three sorting passes. This
reduces the area and cost requirement needed for the
sorting device. It allows for a relatively high filling level
of the containers at the end of the sorting passes, and a
relatively short final emptying process of the system after
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the last item of mail is fed. Since the number of non-full
containers before the final emptying process of the sys-
tem is lower corresponding to the reduction in the sorting
end points. There is also the added advantage of com-
pensating the additional time requirement for the third
sorting pass by using a second feeder.

[0025] In accordance with an embodiment of the in-
vention, the method for delivery point sorting further com-
prises, storing or delaying the mail articles in a storage
module for a specific time in a stationary state between
passes, where said storage module is arranged up-
stream of a merge module in a flow direction of said
streams of mail articles.

[0026] In accordance with an embodiment of the in-
vention, the method for delivery point sorting further com-
prises simultaneously converging the stream of mail ar-
ticles from the at least two feeders.

[0027] In accordance with an embodiment of the in-
vention, the method further comprises converging the
stream of mail articles non-simultaneously.

[0028] The additional time requirement of the three
sorting passes is completely compensated when virtual
machines are not used and simultaneous converging is
used, since in the first two sorting passes two feeders
can be used, and only one feeder can be used in the
critical third sorting pass.

[0029] In accordance with an additional feature of the
invention, the method for delivery point sorting further
comprises, after the first sorting pass, dividing a volume
of the mail articles from the first sorting pass into respec-
tively equal parts between the two feeders at each sorting
end point.

[0030] In accordance with an embodiment of the in-
vention, the method for delivery point sorting, where after
the second sorting pass, only one of the at least two feed-
ers processes mail articles.

[0031] In accordance with an embodiment of the in-
vention, the method for delivery point sorting which fur-
ther comprises providing two virtual machines each with
half of the sorting endpoints.

[0032] When two virtual machines are used, the addi-
tional time requirement of using a third sorting pass is
over-compensated if a method for the simultaneous con-
verging of the two streams of items of mail from the two
feeders is used in all three sorting passes.

[0033] When two virtual machines are used, the addi-
tional time requirement of using a third sorting pass is
completely compensated if a method for the non-simul-
taneous converging of the two streams of items of mail
from the two feeders is used and therefore only one feed-
er can be used (only) in the (rather non-time-critical) first
sorting pass. This permits a simpler arrangement of the
convergence.

[0034] In accordance with an embodiment of the in-
vention, the method further comprises preventing simul-
taneous converging of the stream of mail articles from
the at least two feeders, and using one of the at least two
feeders during a first sorting pass to serve both virtual
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machines.

[0035] Although the invention is illustrated and de-
scribed herein as embodied in device and method for
delivery point sorting, it is nevertheless not intended to
be limited to the details shown, since various modifica-
tions and structural changes may be made therein with-
out departing from the spirit of the invention and within
the scope and range of equivalents of the claims.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF
THE DRAWING

[0036]

Fig. 1 shows a functional diagram of an embodiment
of the delivery point sorting device;

Fig. 2 shows a functional diagram of an embodiment
of the delivery point sorting device;

Fig. 3 shows a functional diagram of a further em-
bodiment of the delivery point sorting device;

Fig. 4 shows a functional diagram of a further em-
bodiment of the delivery point sorting device;

Fig. 5 shows a functional diagram of a further em-
bodiment of the delivery point sorting device; and
Fig. 6 shows a functional diagram of a further em-
bodiment of the delivery point sorting device.

DETAILED DESCRIPTION OF THE INVENTION

[0037] The exemplary embodiments of the present ap-
plication relate to a letter sorting system with four levels
101, 102, 103, 104 which are arranged one above the
other with sorting end points, known as a stacker wall.
An elevator 14 distributes the streams of mail articles
from the two feeders 1, 2 among the four levels using
divert modules 15. The elevator 14 is arranged down-
stream of the feeders 1, 2.

[0038] When two of the elevators 14 are embodied one
next to the other for in each case the two streams of items
of mail from the feeders 1, 2, the two streams can be
merged for each level, known as a merge module 16,
with only a quarter of the average throughput rate. Such
an arrangement 13 accordingly represents the neces-
sary device for the simultaneous crossing of the streams
of items of mail.

[0039] In order for the simultaneous convergence of
the two respective partial streams, in each case a storage
module 18 is used in the two partial streams upstream
of the merge module 16, which storage module 18 can
store an item of mail for a specific time in a stationary
state (GCM or gap correction module).

[0040] The present invention can be configured with
or without the use of virtual machines, which are subdi-
visions of the sorting device into two component-ma-
chines. The virtual machines are generally of the same
size and are independent of one another. When no virtual
machines are used, the device must permit simultaneous
convergence of the streams of mail articles from the feed-
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ers. When virtual machines are used, the device must
not permit simultaneous convergence of the stream of
mail articles if only one feeder is used in the first sorting
pass; one feeder serves both virtual machines in this em-
bodiment.

[0041] Figs. 1 and 2 show an exemplary embodiment
representing a general arrangement with a device for the
simultaneous convergence of two streams of items of
mail from the feeders. This embodiment allows for, ar-
rangements without the use of virtual machines to be
implemented, in the same way as the arrangement with
virtual machines in which just one feeder serves all four
levels of the stacker wall in the first sorting pass:

[0042] Fig. 1 shows the function of the convergence
device is shown for simultaneous convergence; where
the device has two feeders. Each of the two feeders feed
mail articles into each of the four shown levels of the
stacker wall. The crossing functionality 3 is shown in the
crossing streams of feeders 1 and 2.

[0043] Fig. 2 shows a convergence device according
to the present invention for simultaneous convergence
in the first, second, and third sorting passes where the
device has two feeders. The two lines from the feeders
flow through the divert module, through the GCM,
through the active merge module 16, finally into the stack-
er wall matrix. The crossing of the streams is realized in
the convergence apparatus 13 having an elevator mod-
ule 14 with divert module 15, and merge modules 16.
[0044] The device for converging two streams of mail
articles from the two feeders becomes necessary if the
latter are to be loaded by the same conveyor device or
devices at the sorting end points. This is the case gen-
erally in letter sorting machines such as in the Delivery
Point Barcode Sorter (DBCS) but not generally in large-
format letter sorting machines such as the Open Mail
Handling System (OMS) with its two separate pocket
rings.

[0045] Without the formation of so-called virtual ma-
chines, which is the subdivision of the sorting device into
two component-machines which are generally of the
same size and are independent of one another, the con-
verging device must permit simultaneous convergence
of the stream of items of mail of the two streams of items
of mail from the feeders. Also, in the sorting passes, after
the first sorting pass the volume of the items of mail from
the first sorting pass must be divided into respectively
equal parts between the two feeders in each sorting end
point. Since this is generally not precisely possible owing
to the container delivery unit to the feeders, when the
volume of items of mail of one sorting end point are sep-
arated from the first sorting pass, generally one of the
two feeders must wait for the other until it has finished
its portion. As a result, this brings about a reduction in
the overall throughputrate. The three-stage sorting proc-
ess means that unless virtual machines are formed the
use of two feeders can take place only in the first and
second sorting passes, while in the third sorting pass
only one of the two feeders can be appropriately used.
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This is due to the fact that the sequence of the items of
mail of the volume of the items of mail to be separated
from the second sorting pass must not be changed in
specific regions at each sorting end point. Accordingly,
different volume portions cannot be separated at the
same time. The overall throughput rate over the entire
delivery point sequencing process is as a result corre-
spondingly reduced in the generally time-critical sorting
passes after the first sorting pass, but is just as high as
in a system with just one feeder and two sorting passes.
[0046] When two (or more) virtual machines are
formed, the converging device must permit no simulta-
neous convergence of the stream of items of mail pre-
cisely if only one feeder is used (only) in the first sorting
pass, which feeder then serves both virtual machines.
Likewise, with such a configuration, the overall through-
put rate is therefore also reduced over the entire delivery
point sequencing process, but the reduction relates to
the generally not too time-critical first sorting pass, but is
also precisely just as high here as in a system with just
one feeder and two sorting passes. In addition, there is
no convergence-induced reduction in the throughputrate
as occurs in the use of a convergence device for simul-
taneous convergence of the stream of items of mail.
[0047] Figs. 3-6 show the further exemplary embodi-
ment of a device according to the present invention,
where a simultaneous convergence of the two streams
of items of mail from the feeders is not necessary. In this
embodiment, it is only possible to implement arrange-
ments which use two virtual machines, and in the first
sorting process the four levels of the stacker wall are
served by just one feeder:

Fig. 3 shows the function of the convergence device with-
out simultaneous convergenceinthe case of two feeders.
Fig. 4 shows the convergence device without simultane-
ous convergence necessary for the first, second, and
third sorting passes in the case of two feeders. The two
lines from the feeder flow through the divert module,
through the passive merge module, finally into the stack-
er wall matrix. Fig. 5 shows the convergence device with-
out simultaneous convergence during the first sorting
pass in the case of two feeders. The two lines from the
feeder flow through the divert module, through the pas-
sive merge module, finally into the stacker wall with the
two virtual machines. Fig. 6 shows the convergence de-
vice without simultaneous convergence during the sec-
ond and third sorting passes in the case of two feeders.

Claims

1. Adelivery point sorting device (10), the device com-
prising:

two feeders (1, 2) for processing mail articles,
said two feeders receiving the mail articles and
forwarding the mail articles in streams of mail
articles;
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a crossing arrangement (13) for streams of mail
articlesrealized by a converging apparatus, said
converging apparatus having elevator (14) mod-
ules with divert modules (15), and merge mod-
ules (16);

said elevator modules (14) configured to distrib-
ute the mail articles to respective sorting end-
points (19);

said divert modules (15) configured to process
mail from said two feeders;

said merge modules for converging the streams
of mail articles from said two feeders;

said sorting endpoints (19) disposed down-
stream of said merge modules for stacking the
mail articles received from said merge modules.

The delivery point sorting device (10) according to
claim 1, which further comprises a storage module
(18) configured to store an item of mail for a specific
time in a stationary state or to delay the item of mail,
where said storage module (18) is arranged up-
stream of said merge modules in a flow direction of
said streams of mail articles.

The delivery point sorting device according to any
one of the preceding claims, wherein said converg-
ing apparatus is configured for simultaneous conver-
gence of the streams of mail articles from said two
feeders.

The delivery point sorting device according to any
one of the preceding claims, wherein said converg-
ing apparatus is configured for non-simultaneous
convergence of the streams of mail articles.

The delivery point sorting device according to any
one of the preceding claims, wherein said merge
modules are active merge modules.

The delivery point sorting device according to any
one of the preceding claims, which further comprises
at least two virtual machines (21, 22), each with half
of the number of said sorting endpoints.

The delivery point sorting device according to any
one of the preceding claims, wherein said merge
modules are passive merge modules.

A method for delivery point sorting, the method com-
prising:

sorting items of mail through a plurality of sorting
passes including a first sorting pass, a second
sorting pass and a third sorting pass;

in at least two of said sorting passes, processing
mail articles through at least two feeders by re-
ceiving the mail articles by the at least two feed-
ers and forwarding the mail articles in streams
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10.

1.

12.

13.

14.

15.

of mail articles;

converging the streams of mail articles from the
at least two feeders to at least one conveyor
apparatus in each of said sorting passes;
loading the mail articles at sorting endpoints by
the at least one conveyor apparatus in each of
said sorting passes; and

sequentially passing the mail articles through
the first sorting pass, subsequently through the
second sorting pass, and subsequently through
the third sorting pass.

The method for delivery point sorting according to
claim 8, which further comprises storing or delaying
the mail articles in a storage module (18) for a spe-
cifictime in a stationary state between passes, where
said storage module (18) is arranged upstream of a
merge module in a flow direction of said streams of
mail articles.

The method for delivery point sorting according to
claim 8 or 9, wherein the method further comprises
simultaneously converging the stream of mail arti-
cles from the at least two feeders.

The method for delivery point sorting according to
any one of claims 8 to 10, wherein the method further
comprises converging the stream of mail articles
non-simultaneously.

The method for delivery point sorting according to
any one of claims 8 to 11, which comprises, after the
first sorting pass, dividing a volume of the mail arti-
cles from the first sorting pass into respectively equal
parts between the two feeders at each sorting end
point.

The method for delivery point sorting according to
any one of claims 8 to 12, wherein after the second
sorting pass only one of the atleast two feeders proc-
esses mail articles.

The method for delivery point sorting according to
any one of claims 8 to 13, which comprises providing
two virtual machines, each with half of the number
of sorting endpoints.

The method for delivery point sorting according to
any one of claims 8 to 14, wherein the method further
comprises:

preventing simultaneous converging of the
stream of mail articles from the at least two feed-
ers; and

using one of said at least two feeders during a
first sorting pass to serve both virtual machines.
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The Search Division considers that the present European patent application does not comply with the
requirements of unity of invention and relates to several inventions or groups of inventions, namely:

1. claims: 1, 2

Time, delay

2. claim: 3

Simultaneous convergence

3. claim: 4

Non-simultaneous convergence

4. claim: 5

Active merge modules

5. claim: 6

Two virtual machines

6. claim: 7

Passive merge modules

7. claims: 8-15

Method involving three sorting passes
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