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[57] ABSTRACT 

In a mail sorting system in which mail items are routed 
from a number of distributing stations to appropriate, 
essentially parallel conveying channels, the stations 
being spaced along the channels and each item being 
fed to a selected channel on the basis of its destination 
address, overloading of a channel is indicated by pro 
viding an electrical simulation of the distribution at 
each moment of items along each channel, the simula 
tion being in response to routing signals from the sta 
tions, and by producing an alarm signal when the sim 
ulation shows that more than a predetermined number 
of items are present in a selected length of any one 
channel upstream of its junction with at least the last 
station, taken in the direction of conveyance along the 
channels. 

14 Claims, 7 Drawing Figures 
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MAIL SORTING SYSTEM 

BACKGROUND OF THE INVENTION 

The present invention relates to mail sorting systems, 
particularly those of the automatic or semi-automatic 
type in which individual mail items are delivered from 
several distributing stations to selected distributing 
channels on the basis of their intended destination. 

It is known to mechanically process mail shipments 
in distributing systems including a plurality of distribut 
ing stations disposed along a collecting conveying path 
which consists of a plurality of distributing channels. 
These channels are generally upright conveyor paths. 
In addition, outlet conveying paths are arranged trans 
versely across the collecting conveying path and can be 
selectively connected with each one of the distributing 
channels by means of switches. A distributing system of 
this type is described, for example, in German Pat. No. 
1,172,885. 
At each one of the distributing stations of such a sys 

tem the items are presented individually to an operator 
from a storage container which is ?lled, manually or 
from a common feed path. The operator then uses a 
keyboard to apply a target, or destination, identi? 
cation to the items, which information is derived from 
the address on the item. This could likewise be done by 
a reading device if the address can be read by machine. 
An associating device, or collator, forms a setting signal 
from the target information to set that switch which 
leads to the distributing channel assigned to the partic 
ular target information. , 
Such a distributing system with, for example, 10 dis 

tributing channels usually serves only to effect a rough, 
or ‘coarse, distribution of the items and this is followed 
immediately or at a later time by a ?ne distribution in 
distributors able to_ handle a large number of distribut 
ing directions. Only part of the distributing channels of 
the above~mentioned collecting conveyor path’ leads 
directly to the final stackers. For purposes of the ?ne . 
distribution, a printing mechanism then prints a coded 
guide imprint onto each item which imprint is also 
formed in a collator from the above-mentioned target 
information. Such distributing stations are called cod 
ing stations. In the following discussion distributing sta 
tions are considered to include coding stations as well 
as such distributing stations where no guide imprint is 
made on the items. 
Since the individual distributing channels receive the 

items at a large numer of input points and at randomly 
varying times, the item ?ow density, the average of 
which increases from one distributing station to the 
next distributing station in the flow direction, is also 
subject to random variations. The items arrive partly 
individually and partly with irregular overlapping and 
accumulation. In order to be able to stack the items 
without malfunctions at the end of the distributing 
channel, even if they arrive with overlaps and in large 
numbers, be it in ?nal stackers or in intermediate stack 
ers for further transfer to fine distributing machines, it 
is advisable to include passthrough separators or pass 
through overlappers in the system. These serve the pur 
pose of producing a conveying stream of substantially 
uniform density and, if required, uniform direction of 
overlap from the items arriving in irregular quantities 
and with irregular overlapping. 
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2 
A pass-through separator or overlapper, however, 

can also handle only a limited ?ow density - measured 
in items per unit time or, with a given conveying speed, 
in items per unit of length. If this flow density is ex 
ceeded annoying stoppages or other malfunctions will 
occur. 

Such distributing systems are thus dimensioned or 
operated, with respect to the number of coding stations 
and distributing paths and their association with certain 
target information, so that approximately the same av 
erage ?ow density will result for the individual distrib 
uting channels. This is done on the basis of long term 
statistics about the quantity and structure of the arriv 
ing mail. Because of the above-mentioned random ?uc 
tuations occurring within the distributing system itself, 
the permissible average ?ow density must not be based 
on the limit value which the processing devices follow 
ing the distributing channels can handle. Rather a 
safety factor must be provided to allow for ?ow densi 
ties which temporarily substantially exceed the average 
value. The closer the assumed average value of the flow 
density comes to the stated limit value in the interest of 
maximum utilization of the system, the greater be 
comes the probability of the occurrence of temporary 
?ow densities which exceed this limit value. High oper 
ational dependability must thus be paid for with a re 
duced degree of utilization. 
The above considerations do not take into account 

that the frequency of occurrence of individual ad 
dresses will correspond to the set average distribution 
pattern only over relatively long periods of time. Tem 
porarily there may occur deviations from this fre 
quency distribution which result in a considerable shift 
in the ?ow density values in the individual distributing 
channels. If this fact is also considered in the determi 
nation of the average flow density for the individual dis 
tributing channels a further reduction in the degree of 
utilization of the distributing system will result. 
However, in many cases it would be uneconomical to 

design a mail distribution system to achieve complete 
dependability with respect to overloads due to devia 
tion from the average distribution pattern. 

It may happen that in bulk shipments all items will 
have the same destination so that after a while all cod 
ing stations direct their items into one and the same dis 
tributing channel while the other distributing channels 
remain empty. If such a composition of the items to be 
distributed is not noted and the coding stations are not 
provided in time with items to be distributed which 
have a different composition, the occurrence of grave 
interruptions in operation would be unavoidable in 
prior art systems, particularly those employing a large 
number of coding stations. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to 
overcome the above-described dif?culties and draw 
backs in a mail distribution, or sorting, system of the 
above-mentioned type. 
' A more speci?c object of the invention is to provide 
an automatic signal when there exists the danger of the 
occurence of malfunctions due to the fact that the per 
missible flow density is locally exceeded. 
A further object of the invention is to overcome the 

drawback that there is presently no useful device which 
would make it possible to directly measure the flow 
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density occurring at certain points in a distributing 
channel. 
The sorting system to which the present invention re 

lates is of the type which includes a plurality of distrib 
uting stations arranged along a collecting conveying 
path composed of a plurality of distributing channels. 
The distributing stations have outlet conveying paths 
arranged transversely across the collecting-conveying 
path, and switches disposed to connect any outlet path 
to any distributing channel. At the exit ends of the dis 
tributing channels, processing devices having a limited 
?ow capacity are provided. Each distributing station is 
associated with a keyboard via which is fed in routing 
or destination information derived from the address on 
each mail item, and a collator which forms from this in 
formation a setting signal for the switch associated with 
the distributing channel which corresponds to the ad 
dress of each item. 
The objects of the invention are achieved by associat 

ing such a system with, for each distributing channel‘ 1: 
an electrical simulation circuit which presents an elec 
trical representation of the distribution of items sup 
plied to its associated distributing channel; an input 
unit connected to the circuit for supplying thereto sim 
ulation signals in a manner to cause the circuit to con 
tain an indication of the time of delivery of each-item 
to the channel and the location along the channel of 
each such delivery; a control device associated with the 
circuit for causing the circuit to continuously indicate 
the location of each such item as it travels along the dis 
tributing channel, a monitoring circuit associated with 
at least the last station, in the direction of conveyance 
of items along the path, and connected to the circuit for 
deriving a representation of the number of such items 
indicated by the circuit to be present in a selected 
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length of the channel upstream, relative to the direc 
tion of item conveyance, of the junction between the 
channel and the switch connecting the channel and the 
last station; and a comparator connected to the moni 
toring circuit for emitting an alarm signal when the 
monitoring circuit derives a representation correspond 
ing to more than a predetermined number of items. 
The alarm signal provided by the present invention 

can serve, in the simplest case, to actuate suitable indi 
cating devices and thus permit the operators to initiate 
the proper reorganizing or operative countermeasures. 

Further embodiments of the present invention relate 
to the goal of providing a distributing system of the 
above-mentioned type in which the occurrence of op 
erating malfunctions of the described type is automati 
cally prevented without any action by the operating 
personnel. It is clear that such a distributing system can 
be designed, without interfering with operational de 
pendability, so that high utilization of its conveying de 
vices results. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic plan view of part of a data pro 
cessing device according to the invention and the me 
chanical portion of a mail distributing system with cod 
ing stations which are fed by a common input path. 
FIG. 2 is a schematic block diagram of the data pro; 

cessing system of FIG. 1 providing electrical simulation 
of one of the distribution channels. 
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4 
FIG. 3 is a block diagram of an embodiment of the 

evaluator circuits which are illustrated generally in 
FIG. 2. . 

FIG. 4 is a diagram illustrating the actuation of the 
indicator device shown also in FIG. 1. 
FIG. 5 is a schematic circuit diagram of control cir 

cuitry of the mail distributing system shown in FIGS. 1 
and 2. 
FIG. 6 is a schematic circuit diagram of a further em 

bodiment of the circuitry shown in FIG. 5. 
FIG. 7 is a diagram illustrating the actuation of a 

modi?ed indicator device. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The mail distributing system schematically illustrated 
in FIG. 1 includes seven coding stations 11, 12, 13, 14, 
15, 16 and 17 arranged along a collecting conveying 
path 50. The collecting conveying path includes ?ve 
distributing channels 100, 200, 300, 400 and 500 and 
a return channel 600. The outlet conveying paths 21, 
22, 23, 24, 25, 26 and 27.of the coding stations are ar 
ranged transversely — in the embodiment used in prac 
tice they are oblique — above the collecting conveying 
path and can be selectively connected with any one of 
the distributing channels via switches 111—l17, 
211-217 . . . 511-517. The reference numerals for the 

switches are selected so that the hundreds digit indi 
cates the distributing channel into which the switch 
opens and the tens and ones digits coincide with the 
reference numeral of the coding station in whose outlet 
conveying path the switch is disposed. For reasons of 
a clearer illustration the number of coding stations and 
distributing channels in the embodiment was selected 
to be smaller than would generally be the case in prac 
tice. ' 

Behind the point where the switches 117 . . . 517 of 
the last coding station 17 open into the respective dis- ' 
tributing channels 100. . . 500, processing devices are 
included which can handle only a limited flow density, 
i.e. number of items per unit time. In the illustrated em 
bodiment these are pass-through separators 51 which 
serve to render the conveying flow uniform so that the 
items can be stacked in subsequent stackers or interme 
diate stackers without malfunctions. 
Storage containers 52 for coding stations 11 . . . 17, 

which containers are designed as intermediate stackers, 
are automatically supplied with the items to be distrib 
uted from an input point 55 via switches 53 in a com 
mon input conveying path 54. For this purpose the 
input station is provided with two storage units 56 and 
57 which are subdivided into sections and from which 
groups of overlapping items are selectively removed. 
An arrangement for automatically feeding the coding 
stations is known and one embodiment is disclosed in 
detail, for example, in German Pat. No. 1,431,001. 
An operator is stationed in the area of the input sta 

tion 55 to ?ll the units 56 and 57 and to observe the op 
eration of the system. 
At the coding stations, e.g., coding station 17, the 

items are brought singly from the storage containers 52 
to a reading ?eld 58. An operator at the station derives 
destination information from the address on the item 
and feeds this information into a keyboard 59 from 
where it travels via the appropriate conductor 37 to the 
data processing device 60 of the system. Stations 11-16 
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are similarly provided with keyboards and respective 
conductors 31-36. 
Device 60 is of a known type and includes a collector 

which forms, from the destination information, a set 
ting signal for that switch which leads to the particular 
distributing channel indicated by the destination infor 
mation for the particular item. The setting signal is de 
livered via a suitable actuating line. For the sake of 
clarity FIG. 1 shows completely only those actuating 
lines 221, 222, 223 . . . 227 between the data process 
ing device 60 and the switches 211 . . . 217 which feed 
the second distributing channel 200. The other corre‘ 
sponding actuating lines, e.g. lines 125, 325, 425 and 
525 for switches 115, 315, 415 and 515 of outlet con 
veying path 25 for coding station 15, are only indicated 
by dashed lines. 
At each coding station 11 . . . 17 there also is pro 

vided, in the conveying path between the reading ?eld 
58 and the outlet conveying path 21 . . . 27, a printer - 
of a known type which is not shown in FIG. 1 and which 
would be located approximately below the storage con 
tainer 52. It serves to permit a coded guide indication 
on each item. 
The basic arrangement of the part of the conveying 

path in the vicinity of the printer is shown schemati 
cally, for example, in FIGS. 5 and 6 which show differ 
ent embodiments of control circuitry, to be discussed 
below. 
After the destination information has been fed in,the 

item 64 is removed from the reading ?eld 58, travels in 
the direction of arrow 61 between the printer 62 and 
a supporting plate 63, and is stopped at abutment 65 in 
the position shown in FIG. 6. This abutment is fastened 
at the end of one arm of a two-armed lever 67 which 
pivots about an axis 66. The lever is held in the ?rst po 
sition shown in FIG. 6 by a tension spring 68 where the 
conveying path is blocked by the abutment. By exciting 
a pulling magnet 69 the lever 67 can be moved, in a lat 
ter phase of the operation, to a second position as 
shown in FIG. 5 where the conveying path is un 
blocked. At the same time the item 64 is accelerated in 
the direction of arrow 70 when a pressure roller 71 
mounted on lever 67 comes into engagement with the 
item and presses it against a continuously driven con 
veying roller 72. 

In addition to the already mentioned setting signal, 
the collator produces printing information from the 
destination information fed into the data processing de 
vice 60 through the appropriate one of lines 31 . . . 37, 
which printing information is applied via line 73 to ef 
fect a selection of the printing dies required for the 
guide indication. As soon as the item which has entered 
the area of the printer 62 has arrived at abutment 65 
in the position shown in FIG. 6, a line 74 also coming 
from data processing device 60 conducts the printing 
order. Upon completion of the printing process which 
has thus been initiated — for the sake of clarity in the 
illustrated embodiment by the printer 62 itself -— the 
pulling magnet 69 at the coding station is excited by a 
signal applied via a line 75 ’. Thus lever 67 moves to its 
second position, shown in FIG. 5. The item 64, which 
now has been provided with a guide indication, is trans 
ferred in the above-described manner to the associated 
outlet conveying path, moving in the direction of arrow 
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70, and reaches the corresponding distributing channel 65 
100 . . . 500 via the switch which has been‘ actuated by 
the setting signal. ' 

6 
The above-described arrangements and procedures 

are already known in the art and are described, for in 
stance, in the article “Eine neue Grossanlage zur au 
tomatischen Briefverteilung” (A new large-scale instal 
lation for automatic letter sorting) which has been pub 
lished in the periodical “TECHNISCHE MITTEILUN 
GEN AEG-TELEFUNKEN” 1968, pages 1 to 7. 

In accordance with the present invention, the data 
processing device 60 of the distributing system has one 
electrical equivalent, Le. a so-called analogon, for each 
one of the distributing channels 100 . . . 500 of the col 
lecting conveying path 50. FIG. 2 shows, in the region 
260 which is outlined in dot-dash lines, that portion of 
the data processing device which contains the simula 
tion, and further elements cooperating therewith, for 
the distributing channels 200. The corresponding parts 
for the other distributing channels are identically con 
structed. ' 

Electrical simulations of conveying paths are known 
in sorting systems and in the mail distribution art. The 
simulations made in the prior art constitute sorting con 
veying paths with an input and a plurality of outputs 
which branch off therefrom by way of switches, each 
containing only separated items. The purpose of the 
known simulations is to shift the setting signals for the 
switches associated with the items and to make them 
effective when the item is disposed in front of the re 
spective switch. 

In the practice of the present invention, however, the 
simulation is for the collecting conveying path whose 
individual channels have a plurality of inputs distrib 
uted over their length. The items do not move individu 
ally but rather in irregular distributions or accumula 
tions. The purpose of the simulation is to detect in a 
novel manner the instantaneous values of the flow den 
sity existing in these channels. Thus the con?guration 
of these simulations and of the further elements coop 
erating therewith differs from those of theknown ar 
rangements. 

In the simulation circuit shown in FIG. 2, the switch 
for chanel 200 for each of the coding stations except 
for the last coding station 17 has its own shift register 
231, 232, 233, 234, 235, or 236 associated to it. The 
number of bit locations differs between shift registers 
to correspond with the different spacings between the 
point at which each switch 211 . . . 216 of the respec 
tive coding station 11 . . . 16 opens into distribution 
channel 200 and the point at which switch 217 of cod 
ing station 17 opens into that distributing channel. 
Thus it is accomplished that the signals representing 
the items are written into the simulation circuit at loca 
tions corresponding to the positions of the entrances of 
the transferring switches along the distributing channel 
200. 
Also the time of writing in of a signal into the simula 

tion circuit must correspond to the time of transfer of 
the respective item into the distribution channel, or at 
least it must have a de?ned spacing therefrom. The 
write-in signal could, for example, be generated by a 
photoelectric cell disposed in front of the respective 
switch or entrance point to be actuated by the item. 
Another advantageous feature of the illustrated em 

bodiment is that the writing-in of the signals corre 
sponding to the items is effected by the setting signal 
for the respective switch leading to the associated dis~ 
tributing channel, in this case channel 200. FIG. 2 
shows that the write-in lines 241, 242, 243, 244, 245 
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and 246 are each connected directly with the respec 
tive one of actuating lines 221, 222, 223, 224, 225 and 
226 leading to switches 211 . . . 216 of distributing 
channel 200. In the circuit region of coding stations 11 
to 14, the lines 241-244 are also connected directly 
with the lines 251 . . . 254, respectively, coming from 
the collator and carrying the setting signals, while in the 
region of coding stations 15, 16 and 17 an AND circuit 
76 is connected between the lines 245, 225; 246, 226; 
and 227 and the lines 255, 256 and 257, respectively, 
coming from the collator, for reasons which will be ex 
plained below. 
The clock pulses for shifting the signal bits stored in 

the distribution channel simulations can be generated 
by a mechanical-optical deivce, as shown in FIG. 2. 
This device includes a perforated disc 77 having a shaft 
78 coupled to the conveying members of the distribu 
tion channels 100 . . . 500 in a manner such that the 
time for one revolution of the perforated disc is equal 
to the travel time of an item along any channel from 
one switch entrance to the next. The number of perfo 
rations 79 is equal to the number of bit locations in 
each shift register which corresponds to the spacing be 
tween adjacent entrances, i.e. for the illustration in 
FIG. 2 this is equal to 4. The perforations permit pas 
sage of the beam of a light barrier 80/81 in a manner 
to apply pulses to an ampli?er 82 which feeds a line 83 
leading to the shift inputs of the shift registers of the 
five channel simulations. 

It should be mentioned also that in the illustration of 
l the shift registers in FIG. 2 the travel time of the items 
from the coding station to the output side of the respec 
tive switch, i.e. the entry into the conveying‘ channel, 
was not considered for the sake of clarity. It is under 
stood, however, that any shift register can be corre 
spondingly extended at its input side to account for 
this. 
The flow density cannot reach any dangerous values 

in the regions of the ?rst coding stations, i.e., stations 
11-14. It must be monitored only over the portionlof 
the collecting conveying path in the region of subse 
quent further coding stations, depending on the basic 
dimensions of the distribution system. In the illustrated 
embodiment the flow density is monitored and consid~ 
ered in the region of the coding stations 15, 16 and 17. 

The flow density is determined with the aid of the 
simulated distribution channels in accordance with the 
present invention in that each simulation has associated 
with it means for forming sum indications which repre 
sent the instantaneous sum of all signals simultaneously 
disposed in certain locations of the simulation. That is, 
for the special purpose of achieving the results of the 
invention sum indications are produced for locations of 
a channel simulation which correspond to certain 
lengths of that distribution channel which lie before, or 
upstream from, the entrance of the switches of the re 
spective coding stations. 
Depending on the operating characteristics of the 

simulation circuitry, the above-mentioned means for 
forming the sum information may be additional circuit 
elements which perform addition; or they may be com 
ponents of the simulation circuits themselves. The ?rst 
case is shown for the embodiment of FIG. 2 whose indi 
vidual shift registers can receive at each location only 
a signal which maximally corresponds to one item, i.e. 
one bit. The second case would apply, for example, for 
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8 
simulation circuits whose individual locations are con 
stituted by counters or, for example, for simulation cir 
cuits whose locations are able to store analog values. 

In this embodiment the shift registers 231 . . . 236 in 
the region of the coding stations 15, 16 and 17 are asso 
ciated with evaluator circuits 265, 266 and 267, respec 
tively, which for space saving reasons were only shown 
as boxes in FIG. 2. They are shown in greater detail in 
FIG. 3. 
To form sum information from the contents of shift 

registers 231 . . . 234, the evaluator circuit 265 is pro 
vided with an adder 84 which is connected, via a num 
ber of reading lines 275 represented by a single line, 
with the locations of these shift registers which corre 
spond to a short conveying section of distribution chan 
nel 200 located directly before, or upstream from, the 
entrance of switch 215. At the output of adder 84 there 
thus appears a value which indicates the present num 
ber of items in the respective conveying section — cor 
responding to the value for the flow density in question. 

A corresponding task is performed by the adders 85 
and 86 in evaluator circuits 266 and 267, respectively. 
These are connected via reading line groups 276 and 
277, respectively, with those locations of shift registers 
231 . 235 and 231 . . . 236, respectively, which corre 
spond to short conveying sections of the distribution 
channel 200 directly before the opening, or entrance, 
of switches 216 and 217, respectively. At the outputs 
of adders 85 and 86 there thus appear values which in 
dicate the respective number of items disposed before 
these openings in distribution channel 200. 
The output values of adders 84, 85 and 86 are fed, in 

each of the evaluator circuits 265,266 and 267, to the 
input of a comparator 87 at whose output a signal ap 
pears when the sum formed by the adders exceeds a 
given value which corresponds to a given number of 
items in the above-mentioned respective short convey 
ing sections of distribution channel 200. In the illus 
trated embodiment the given value is assumed to be 
three to correspond to the other dimensions which 
serve to provide the simplified illustration. 
These output signals of the three, comparators 87, 

which in the evaluator circuit 265 are fed directly and 
in the evaluator circuit 266 and 267 are fed via an OR 
circuit 88 to an alarm line 285, 286 or 287, respec 
tively, serve as alarm signals. 
As stated above, the adders 84, 85 and 86 serve to 

determine the flow density in the short conveying sec 
tions directly before the switches 215, 216 and 217, re 
spectively. Thus temporary peak values are in particu 
lar detected. However, in such a distribution system the 
instantaneous value of the average flow density existing 
in a longer conveying section may also be of interest. 
Such is the case for the illustrated embodiment of the 
evaluation circuits 266 and 267 to be described below. 

In order to determine the momentary sum of the 
items disposed in the distribution channel 200 directly 
behind the entrance of switch 215, an item fed in via 
this switch is also considered in the result produced by 
this embodiment. For this purpose, the evaluator cir 
cuit 266 contains a further adder 89 whose first input 
is connected with the output of the adder 84 and whose 
second input is connected via a reading line 296 with 
the first location of the shift register 235. The momen 
tary sum of the items disposed directly before the en 
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trance of switch 216 is given by the output value of 
adder 85. The outputs of adders 89 and 85 are fed to 
the respective ones of accumulators or counting memo 
ries 90 and 91 which are also connected with the clock 
pulse line 83. Each of memories 90 and 91 is designed 
to add the count value at its input after each shift pulse 
to the previous total sum value present in the memory. 
The output values of counting memories 90 and 91 thus 
correspond to the total sum of the items which have 
passed through the distribution channel 200 in the 
short sections behind the entrance of switch 215 and 
before the entrance of switch 216, respectively. 

In a further stage 92 the difference between these 
two total sums is formed so that the output value of 
stage 92 provides in an advantageous manner an indi 
cation of the number of all items presently, or instanta 
neously, disposed in the long conveying section be 
tween the two switches 215 and 216. 

In a corresponding manner an output value is formed 
in evaluator circuit 267 by means of a reading line 297 
connected to the ?rst location of register 236, an adder 
89, two counting memories 90 and 91 and a difference 
forming stage 92; the output value corresponds to the 
number of all items then present in the long conveying 
section between the two switches 216 and 217. 

In each one of the evaluator circuits 266 and 267 the 
output values from stage 92 are fed to a further com 
parator 87 ’ which emits an output signal when a further 
given value is exceeded which corresponds, for exam 
ple, to seven items in the above-mentioned section. 
These output signals are also applied, via an OR circuit 
88, to a respective one of alarm lines 286 and 287 as 
alarm signals. 
The alarm signals made available in alarm lines 285, 

286 or 287 by the above-described circuit arrange 
ments can serve to actuate a visible and/or audible indi 
cator, or warning, device. FIG. 4 is a schematic repre 
sentation of an advantageous embodiment of an optical 
indicator device 93, also represented in FIG. 1, in 
which each conveying section of distribution channels 
100. . . 500 which is disposed before the switches asso 
ciated with coding stations 15, 16 and 17, has its own 
indicator element 93', for example, a colored light 
bulb, associated with it. The indicator elements are ar 
ranged in rows and columns to correspond to the path 
of the distribution channels and the locations of the 
coding stations so that it can be ascertained at a glance 
in which one of the distribution channels and ahead of 
which coding station there exists the danger of exceed 
ing the permissible flow density. 
The individual indicator elements 93’ could be con 

nected directly to the alarm lines coming from compar 
ators 87 or OR circuits 88, respectively, of the circuit 
of FIG. 3 of the corresponding part 260, for example, 
of the data processing device 60, such as alarm lines 
285, 286 and 287. Alternately, it may be advantageous, 
as shown in FIG. 4, to include an extension stage 94 
connected in the line leading to each indicator element, 
for example a monostable multivibrator, which main 
tains the indication for a given period of time even after 
the alarm signal disappears. 
FIG. 7 is illustrating a simplification of the arrange 

ment described in connection with FIG. 4, wherein the 
alarm lines coming from the individual comparators of 
a simulation circuit, e.g. the alarm lines 285, 286 and 
287, are combined via an OR circuit 94' to actuate, 
within the indicator device 93"’, common indicator el 
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10 
ement 93' associated with one of the distributing chan 
nels, e.g. the channel 200. 

If, as in the embodiment shown in FIG. 1, the storage 
receptacles 52 at the coding stations are fed with the 
items to be distributed from an input point through a 
common fed line 54, it is also advantageous to dispose , 
the indicator device 93 in the direct visual region of the 
input point 55. The operator employed at this location 
can then immediately recognize the danger of exceed 
ing the permissible ?ow density at a certain point in the 
collecting conveying path and can counteract it by ap 
propriate measures. For example, the operator can sim 
ply stop supplying to the coding stations items having 
unfavorably frequently occuring addresses, or the cod 
ing stations in question can be temporarily stopped or 
switched to a slower operating speed when continued 
normal operation would lead to malfunctions. 
Measures provided in further advantageous embodi 

ments of the present invention will now be described 
which automatically prevent the occurrence of mal 
functions due to exceeding a given ?ow density without 
any action by the operating personnel. 
As mentioned above, in the circuit range of coding 

stations 11 . . . 14 the lines 251 . . . 254 carrying the set 

ting signals for channel 200 are directly connected with 
the actuating lines 221 . . . 224 for the switches 211 . 
. . 214, while in the region of coding stations 15, 16 and 
17 an AND circuit 76 is included between the lines 
255, 256 and 257 coming from the collator and the ac 
tuating lines 225, 226 and 227 of switches 215, 216 and 
217, respectively. The inverted, or negated, version of 
the signal on the alarm line 285, 286 or 287, respec 
tively, is connected to the second input of the AND cir 
cult. - 

Thus, for stations 15, 16 and 17, during the duration 
of an alarm signal a setting signal is prevented from be 
coming effective if this setting signal is intended for the 
switch which connects to the distributing channel in 
question; i.e. for the switch which follows that section 
of the distributing channel in question for which the as 
sociated comparator of the corresponding simulation 
circuit emits an alarm signal. 

In this embodiment, the item is transferred to the out 
let conveying path of the coding station even if, due to 
the occurrence of an alarm signal, as described above, 
no switch setting signal has become effective. The item 
is then fed into the return channel 600 which leads to 
a store 95 disposed in the vicinity of the input point 55. 
As shown by broken lines, a further pass-through sepa 
rator 51 could be included in the conveying path de 
?ned by the return channel. For operating’ reasons 
which bear no relation to this invention, the outlet con 
veying paths of the coding stations 11 . . . 14 in which 
no items are discharged due to the occurence of an 
alarm signal could also be connected to: the return 
channel 600. 
Since in the present embodiment the coding stations 

are provided with printers, the items which have been 
discharged into the outlet conveying path without a 
switch setting signal must be prevented from being pre 
viously provided with a guide indication. The arrange 
ment shown in FIG. 5 is provided for this purpose. 
FIG. 5 relates by way of example to coding station 

15. The lines 155, 255, 355, 455 and 555 carrying the 
setting signals for switches 115, 215, 315, 415 and 515, 
respectively, and the alarm lines 185, 285, 385, 485 
and 585 are conjunctively linked in pairs by way of 
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AND circuits 96. The outputs of these five AND cir 
cuits are disjunctively linked by means of an OR circuit 
97. At the output of the OR circuit 97 a signal appears 
only when a setting signal is prevented, i.e., only when 
there simultaneously appear a setting signal and an 
alarm signal, for one of the ?ve switches associated 
with coding station 15 due to the above-described over 
load conditions. 
The line 74 which carries the printing signal is not 

connected directly with the printer 62 but is rather con 
nected via an AND circuit 98 whose other input re 
ceives the inverted, or negated, version of the output 
signal from the OR circuit 97. The output of a second 
AND circuit 98' is connected directly with the line 75' 
which comes from printer 62 and serves to actuate the 
pulling magnet 69, the inputs of this AND circuit also 
being connected to line 74 and directly to the output 
of OR circuit 97. This results in the following mode of 
operation: 

If no alarm signal is present for coding station 15, 
there is no output signal from OR circuit 97, so that the 
printer 62 and abutment 65 operate in the usual man 
ner as explained earlier with reference to FIG. 6. Upon 
the arrival of the printing signal via line 74, the printer 
prints the guide indication on the item and then the 
pulling magnet 69 is excited by a signal applied via line 
75' so that lever 67 moves into the position shown in 
FIG. 5 and the item 64 is discharged to the outlet con 
veying path 25. 

If, however, an alarm signal is present in one of the 
alarm lines 185 . . . 585 and a setting signal appears si 
multaneously on the corresponding one of lines 155 . 
. . 555 which leads to the same AND circuit 96, and 
thus a signal is emitted from the output of OR circuit 
97 to the AND circuits 98 and 98', the arrangement 
changes its mode operation. The printing signal in line 
74 cannot become effective at printer 62 and no im 
print is made. Instead this signal directly actuates, via 
AND circuit 98’ the pulling magnet 69 so that the item 
is discharged as desired to the outlet conveying path 25 
without imprint. 
FIG. 6 illustrates another embodiment where it is 

again assumed that the illustrated printer 62 is associ 
ated with coding station 15. The arrangement of FIG. 
6 contains the same logic circuits 96, 97 as the arrange 
ment of FIG. 5. However, the output signal from OR 
circuit 97 is employed in a different manner. 
As can be seen in the drawing, line 74 for the printing 

instruction is connected in the usual manner with the 
printer 62. However, an AND circuit 99 is inserted in 
the line 75 between the printer and the pulling magnet 
69, and line 75’ is eliminated, and the inverted version 
of the output signal from OR circuit 97 is applied to the 
second input of this AND circuit 99. The arrangement 
thus operates as follows: . 

If the output line from OR circuit 97 contains no sig 
nal, the connecting line 75 between the printer 62 and 
the pulling magnet 69 is completed via AND circuit 99. 
The arrangement then operates in the usual, above 
described, manner as if line 75’j were present. If ‘how 
ever, the OR circuit 97 carries a signal for the reasons 
described above in connection with FIG. 5, then the 
above-mentioned connection between line 75 and mag 
net 69 is interrupted. The printing process does take 
place, but the item 64 remains in the printer. It is subse 
quently transferred to the outlet conveying path 25, 
and, via the appropriate switch, to the intended distri 
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12 
bution channel, only upon termination of the alarm sig 
nal which had prevented the setting signal associated 
with the item from becoming effective. The alarm sig 
nal terminates when there is a suitable change in the 
?ow density. In this embodiment a return channel 600 
is thus not required, at least not in connection with the 
formation and evaluation of alarm signals. 

It has also already been stated that various possibili 
ties exist for the engineering design of the simulation 
circuitry employed in connection with the distribution 
system according to the present invention. The only 
signi?cant factor is that the simulation circuitry must 
perform the essential functions outlined above in the 
SUMMARY OF THE INVENTION. It is therefore also 
possible, within the scope of the present invention, to 
realize the functions of the simulation circuit in an ap 
propriately programmed digital computer. A particu 
larly advantageous embodiment of the invention results 
if a process computer is employed in the distribution 
system for otherpurposes, among others, for example, 
to constitute the collator for the formation of the set 
ting signals and the printing information and for con 
trolling the various process sequences. This process 
computer can then also take over, in addition to the 
functions of the simulation circuits, the functions of the 
summing, or monitoring, devices and of the compara 
tors. A mail sorting system which makes use of an ap 
propriate process computer is described in the article 
“Informationsverarbeitung fur eine moderne Briefver 
teilanlage” (Information handling for a modern mail 
sorting installation), published in the periodical “Zeits 
chrift fur das Post- und Fe'rnmeldewesen” 1971, pages 
523 to 527. _ 

It will be understood that'the above description of the 
present invention is susceptible to various modi?ca 
tions, changes and adaptations, and the same are in 
tended to be comprehended within the meaning and 
range of equivalents of the appended claims. 
We claim: 
1. In a mail sorting system composed of: a collecting 

conveying path constituted by a plurality of distributing 
channels; a plurality of distributing stations disposed 
along the collecting conveying path and having outlet 
conveying paths arranged transversely across the col 
lecting conveying path; switches disposed to connect 
each outlet path to any distributing channel; each sta 
tion including a keyboard for supplying destination in 
formation derived from the address on each mail item 
supplied to that station,‘and a collator for forming from 
such information a setting signal for the switch associ 
ated with the channel which corresponds to the address 
on each item, the improvement comprising, for each 
said distributing channel: 

electrical simulation circuit means for providing an 
electrical representation of the distribution of 
items supplied to its associated distributing chan 
nel; 

input means connected to said circuit means for sup 
plying thereto simulation signals in a manner to 
cause said circuit means to contain an indication of 
the time of delivery of each item to said channel 
and the location along said channel of each such 
delivery; ‘ 

control means associated with said circuit means for 
causing said circuit means to continuously indicate 
the location of each such item as it travels along 
said distributing channel; ' 
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monitoring means associated with at least the last of 
said stations, in the direction of conveyance of 
items along said path, and connected to said circuit 
means for deriving a representation of the number 
of such items indicated by said circuit means to be 
present in a selected length of said channel up 
stream, relative to the direction of item convey 
ance, of the junction between said channel and the 
switch connecting said channel and said last of said 
stations; and 

comparator means connected to said monitoring 
means for emitting an alarm signal when said moni 
toring means derives a representation correspond 
ing to more than a predetermined number of items. 

2. An arrangement as de?ned in claim 1 further com 
prising an indicator device connected to be actuated by 
such alarm signal. 

3. An arrangement as de?ned in claim 2 further com 
prising a prolongation device connected in the alarm 
signal path between said comparator means and said 
indicator device for prolonging the actuation thereof 
for a given period of time after the alarm signal has dis 
appeared. 

4. An arrangement as de?ned in claim 2 further com 
prising mail storage containers at an input location, and 
means delivering mail therefrom to said distributing 
stations, and wherein said indicator device is disposed 
in the region of such input location. 

5. An arrangement as de?ned in claim 2 wherein 
there are monitoring means comparator means associ 
ated with a plurality of said stations and said indicator 
device includes an indicator element connected to re 
ceive the alarm signals from all comparators associated 
with one distributing channel. 

6. An arrangement as de?ned in claim 2 wherein 
there are monitoring means and comparator means as 
sociated with a plurality of said stations and said indica 
tor devices comprises a plurality of indicator elements 
each associated with a respective channel and station, 
said indicator elements being arranged in rows and col 
umns corresponding to the disposition of the distribut 
ing channels and the locations of said distributing sta 
tions. 

7. An arrangement as de?ned in claim 1 further com 
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14 
prising a blocking circuit connected to said comparator 
means for receiving alarm signals for blocking, during 
the duration of such an alarm signal, delivery of a set 
ting signal to the switch disposed between the respec 
tive distributing channel and said station. 

8. An arrangement as de?ned in claim 7 further com 
prising means for delivering to a separate collecting 
point those items prevented from reaching said distrib 
uting channel by the action of said blocking circuit. 

9. An arrangement as de?ned in claim'8 wherein 
each said distributing station comprises a printer for I 
printing a coded guide indication on each item corre 
sponding to printing information which is also formed 
in said collator from the destination information there 
for; and a logic circuit connected to provide an output 
signal which effects the discharge of an item to‘the out 
let conveying path of said station without actuation of 
the printer whenever delivery of the setting signal has 
been blocked due to the presence of an alarm signal. 

10. An arrangement as de?ned in claim 1 wherein 
said station comprises a logic circuit connected to said 
comparator means for preventing the transfer of an 
item to the outlet conveying path of said station during 
emission of an alarm signal by said comparator means. 

11. An arrangement as de?ned in claim 1 wherein 
said input means are connected to supply to said circuit 
means signals derived from the setting signals formed 
by said collator. 

12. An arrangement as defined in claim 1 wherein 
said simulation circuit means comprises a plurality of 
shift registers each associated with a respective one of 
said stations disposed ahead of said last station with re 
spect to the direction of conveyance along said path, 
with the number of bit locations of each said register 
being proportional to the distance, along said path, be 
tween its associated station and said last station. 

13. An arrangement as de?ned in claim 1 wherein, 
for all of said channels, said simulation circuits, said 
monitoring means, and said comparator means are con 
stitute'd by a programmed process computer. 

14. An arrangement as defined in claim 13 wherein 
said process computer also constitutes said collator. 
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