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Description

The marking of packets, parcels or other items
with a bar code inscription which can be read by
automatic equipment so that the items can be
routed by means of automatic distributing equip-
ment has become common practice in both stock
control and in handling of items by postal
authorities. Apparatus including printing means
for this purpose is described for example in
GB—A—1294784.

Insofar as handling of postal items is con-
cerned, a luminescent address bar code is applied
to a predetermined location of a postal item at an
early stage in its handling by the Postal
Authorities to provide in a machine readable form
the destination address written on the postal
item. This machine readable bar code is then
sensed and used to route the postal item in
automatic sorting machines used throughout the
distribution of the postal item to its destination
address. Any error on the reading of this lumines-
cent address bar code leads to the postal item
being misrouted or to it being rejected from an
automatic sorting machine.

The luminescent address bar codes are printed
on the surface of the postal items in a fluorescent
or phosphorescent material which is substantially
transparent to visible light so that the luminescent
address bar code does not obscure any writing or
any other information present on the postal item.
The quantity of visible light which is emitted from
the luminescent address bar codes is strongly
dependent upon the material forming the surface
of the postal item. The exact mechanism causing
this is not fully understood but we have found
that there is a predictable relationship between
the reflectance of the surface of the postal item
and the quantity of visible light emited by the
address code bars. Some of the exciting radiation
incident upon the address code bars is also
reflected from the surface of the postal item back
through the address code bars causing further
excitement of the material forming the address
code bars when the surface of the postal item is
highly reflective. Also, some of the visible light
emitted by the bars of the code is emitted in a
direction towards the surface of the postal item
and this visible light impinges on the surface of
the postal item and is reflected by the surface
when it is highly reflective so that this reflected
light reinforces that emitted from the luminescent
address bar code in a direction away from the
surface of the item. Both of these factors contri-
bute towards this variation in the quantity of light
that is emitted by the address code bars in a
direction away from the surface of the postal
item. However, it is believed that there are further
factors which affect this, perhaps including poros-
ity of the surface of the postal item but, irrespec-
tive of the mechanism causing this effect we have
found that there is a predictable relationship
between the reflectance of the surface of the
postal item and the quantity of visible light emit-
ted by the address code bars. This difference in
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intensity of visible light emitted depends upon the
reflectance of the surface of the postal item and
leads to errors in the reading of the address bar
codes by the sensors.

In particular, if sufficient fluorescent or phos-
phorescent material is applied for each of the bar
codes to enable it to be read reliably by the sensor
when it is applied to a dark, non-reflective back-
ground, this same quantity of fluorescent or
phosphorescent material when applied to a shiny
white or light coloured background leads to the
sensor being overloaded and its output saturated.
Once the sensor is overloaded and the circuits
saturated, a finite time is required for them to
recover and, during this finite time, the occur-
rence, or particularly the absence, of the next bar
of the code is not monitored by the sensor which
leads to an incorrect reading of the bar code.

In the past, a compromise quantity of fluores-
cent or phosphorescent material has_ been
applied, for example, the quantity corresponding
to the correct amount for a manilla coloured
postal item. In this case, when a white or highly
reflective postal item is being sensed, the sensor
is overloaded but, only to a limited extent, and
equally, when a black or dark coloured postal item
is being sensed, the light output is insufficient to
give a consistently reliable reading and thus,
errors frequently occur when either white and
highly reflective postal items, or dark coloured
items are sorted using the luminescent address
bar codes.

According to a first aspect of this invention a
method of applying a luminescent address bar
code to a postal item includes the steps of
monitoring the reflectance of the surface of the
postal item, and applying address code bars to
the surface of the postal item with the quantity of
fluorescent or phosphorescent material applied to
the postal item to form the bars being controlled
in dependence upon the reflectance of that postal
item, so that the visible light emitted from the
code bars on every postal item is substantially
constant.

According to a second aspect of this invention,
an apparatus for carrying out such a method for
applying address bar codes to the surfaces of
postal items includes means to monitor the re-
flectance of the surface of a postal item and
output a signal representative of the reflectance
of the surface of the postal item, and printing
means for applying a bar code to the surface of
the postal item, the quantity of fluorescent or
phosphorescent material applied to the surface of
the postal item by the printing means being
controiled by the output signal of the means to
monitor the reflectance of the surface of the
postal item, so that, the visible light emitted from
the code bars on every postal item is substantially
constant.

Frequently, it is sufficient merely to monitor the
overall reflectance of the total surface area of the
postal item which carries the written address and-
this is true particularly when the postal item is
formed by a plain envelope. However, it is poss-
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ible to have address labels which differ in colour
from the remainder of the surface of the postal
item attached to the postal item or, alternatively,
have variegated or multi-coloured envelopes or
envelopes with printing, particularly multi-
coloured printing on them, indicating their origin.
In such cases, it is preferred that the reflectance of
a particular region of the postal item which is to
carry the address code bars is monitored. The
address code bars are always placed at a pre-
determined location of the postal item and thus, it
is relatively easy to determine the region which
will carry them and simply monitor the overali
reflectance of that particular region of the postal
item. The monitoring of the particular region to
which the address code bars are applied provides
a sufficient uniformity for the bulk of the postal
items and this is certainly superior to the prior
method of using a constant quantity of ink for all
postal items.

However, particularly when the luminescent
address bar codes are applied on top of writing or
printing on the postal item, for example on top of
the written address destination written on the
postal item or, alternatively, printed matter con-
tained on the surface of the postal item, it is
preferred that the reflectance of each particular
portion of the region of the surface of the postal
item at which each address code bar is to be
placed is monitored individually and the quantity
of ink used to form each bar of the address bar
code is controlled in dependence upon the reflect-
ance of that particular portion of the postal item.
In this way, not only is account taken of the
general background reflectance of the postal item
but also account is taken of any local variations in
the reflectance of the postal item so that not only
does the quantity of light emitted from the code
bars of each postal item correspond to that
emitted from the code bars of each other postal
item but, the light emitted from each bar forming
the code on every postal item has substantially
the same intensity.

At present, automatic sorting machines and
luminescent address bar codes are used princi-
pally for letters and postcards but they can also be
used on small postal packets and even on parcels.

The quantity of fluorescent or phosphorescent
material used to form each bar of the address bar
code may be applied as a layer of uniform density
but variable area or, alternatively, each address
bar may be appiied over a similar area but have a
variable density of material applied to form it.
When the address code bars have a variable area
they preferably have a constant width but their
length varies and when their density varies they
preferably are formed by a number of individual
elements and the number of these elements
varied to provide the required variation in density.

Preferably the printing means comprises an ink
drop printer. This may be arranged to vary the
length of the bars of the code in response to the
output signal of the means to monitor the reflect-
ance of the surface of the postal item or, alterna-
tively it may be arranged to vary the number of

10

15

20

25

30

35

45

50

55

60

65

ink drops applied by the ink drop printer to form
each bar of the address bar code in dependence
upon the output signal of the means to monitor
the reflectance of the surface of the postal item.

A particular example of a method and
apparatus in accordance with this invention will
now be described with reference to the accom-
panying drawings; in which:—

Figure 1 is a plan view of an envelope showing
the location and arrangement of a typical bar
code used by the British Post Office;

Figure 2 is a block diagram of the apparatus;

Figure 3 is an optical diagram of one scanning
device;

Figure 4 is a plan and side elevation of the
scanner;

Figure 5 is a block diagram of the interface
between the scanner and the ink jet printer; and,

Figure 6 is a circuit diagram of the scanner
discriminating circuit.

In the coding system adopted by the British
Post Office, envelopes are provided with a set of
inward code bars and a set of outward code bars.
The outward code bars describe the destination of
the envelope from the primary sorting office
where it is first sorted and given the codes whilst
the inward code describes the final destination of
the envelope and is used to sort the envelope
once it has arrived at its final receiving sorting
office. In the coding system adopted by the British
Post Office these address bar codes are posi-
tioned one above the other in a particular location
with respect to the bottom right hand corner of
the envelope. Figure 1 illustrates this and illus-
trates the minimum size of envelope 1 and the
maximum size of envelope 2 capable of being
handled by the automatic sorting apparatus. The
outward address bar code 3 and the inward
address bar code 4 are located in a predetermined
position with respect to the bottom right hand
corner of the envelope with the inward bar code 4
above the outward bar code 3. Each bar code
consists of 13 separate positions or locations 5 at
which the code bar may be located and in practice
the bars are only present at some of these
locations.

Depending upon the reflectance of the surface
of envelope 1 or 2, the number of individuai
droplets that are printed by an address bar code
printer is either three or seven. In both cases, the
droplets are arranged in a single bar or line
starting from the top so that if the surface of the
envelope 1 or 2 has a high reflectance only three
dots are printed at 6 whereas if the envelope has a
low reflectance the bars of the bar code comprise
seven droplets all just touching as indicated at 7.
Whilst intermediate numbers of droplets may
also be printed, it has been found that, in practice,
it is sufficient if just two different lengths of code
bar are used. The apparatus for achieving this
effect will now be described in more detail with
reference to the remaining drawings.

The envelopes 1 and 2 are moved along a letter
path 8 by a conveyor (not shown) and their
movement is indexed by an encoder 9. As the
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envelopes 1 and 2 are moved along the letter path
8 the parts of their surface that will receive the
address bar codes 3 and 4 are scanned by an
optical scanner 10 which includes a pair of
separate scanning assemblies and then, down-
stream from the optical scanner 10 the address
bar codes 3 and 4 are applied to the front face of
the envelopes by an.ink jet printer 11. A letter
tracking system 12 receives an input from the
encoder 9 and the scanner 10 and so controls the
operation of the ink jet printer 11 via printer
electronic control circuitry 13 to ensure that the
length of each address code bar is determined in
accordance with the reflectivity of the surface
beneath that bar.

Each scanning assembly includes a common
light source 14 including a collimator to provide a
parallel illuminating beam of white light. This is
directed non-normally to the surface of the en-
velopes 1 and 2 and then light scattered from the
surface of the envelope is gathered by a lens 15
and applied through a slit 16 to a photodetector
17. The light is applied and collected from the
surface of the envelope non-normally to minimise
specular reflection from the surface of the en-
velope. The optical scanner comprises a pair of
similar scanning assemblies mounted- one above
the other as shown most clearly in Figure 4. Light
from the common white light source 14 is also
allowed to impinge upon a reference surface (not
shown) and a reference photodetector 18, shown
in Figure 6, is arranged to view this reference
surface. .

The scanning detector circuit shown in Figure 6
compares the light received by the photo-
detectors 17 with the light received by the ref-
erence photodetector 18. Each of the photo-
detectors 17 are connected across the differential
input terminals of operational amplifiers 19 and
20 so that when the photodetector receives a high
light output there is zero output from the oper-
ation amplifiers 19 and 20 whereas when the
photodetectors receive a low light output there is
a high output from the operational amplifiers 19
and 20. The reference photodetector 18 is con-
nected across the differential input terminals of
an operational amplifier 21 and again the output
of the differential amplifier 21 is dependent upon
the level of illumination applied to the reference
photodetector 18. Further differential operational
amplifiers 22 and 23 compare the output from the
amplifiers 19 and 20 with that from the amplifier
21 to provide outputs which are high when the
light received by the detectors 17 is less than that
received by the reference detector 18 and zero
when the light intensity received by the photo-
detector 17 is greater than that received by the
reference photodetector 18.

As the envelopes 1 and 2 move past the optical
scanner, the incremental encoder 9 samples the
outputs from the amplifiers 22 and 23 at regular
increments in the movement of the envelopes 1
and 2 past the optical scanners. The outputs from
the amplifiers 22 and 23 are loaded into a shift
register (not shown) and incremented through the
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shift register by the further pulses from the
encoder 9. Thus, the data in the shift register
represents information upon the reflectance of
the particular regions of the envelopes upon
which the inward and outward address bar codes
4 and 3 are to be printed, and then when that
portion of the envelope is adjacent the ink drop
printer 11, this information is emitted by the shift
register and used to control the printer 11 via the
printer control electronics 13 to determine
whether address bar codes that have to be printed
are three or seven droplets long. Naturally,
whether a bar is printed or not depends upon the
output of the code that has been allotted to a
particular address written on the envelope.

Claims

1. A method of applying a luminescent address
bar code to a postal item including the steps of
monitoring the reflectance of the surface of the
postal item, and applying address code bars to
the surface of the postal item with the quantity of
fluoresecent or phosphorescent material applied
to the postal item to form the bars being con-
trolled in dependence upon the reflectance of that
postal item, so that the visible light emitted from
the code bars on every postal item is substantially
constant.

2. A method according to claim 1, in which the
reflectance of the particular region of the postal
item which is to carry the address code bars is
monitored.

3. A method according to claim 1, in which the
reflectance of each particular portion of the region
of the surface of the postal item at which each
address code bar is to be placed is monitored
individually and the quantity of ink used to form
each bar of the address bar code is controlied in
dependence upon the reflectance of that particu-
lar portion of the postal item.

4. A method according to any one of the
preceding claims, in which the quantity of fluores-
cent or phosphorescent material used to form
each bar of the address bar code is applied as a
layer of uniform density and variable area.

5. A method according to claim 4, in which the
length of the bars in the address code varies.

6. A method according to any one of claims 1 to
3, in which the quantity of fluorescent or
phosphorescent material used to form each bar of
the address bar code is applied over a sub-
stantially similar area and has a-variable density.

7. A method according to claim 5 or 6, in which
each bar of the address bar code is formed by a
number of individual elements and the number of
elements varies to vary the length or density of
the bars.

8. An apparatus for carrying out the method
according to any one of the preceding claims, the
apparatus including printing means (11} for ap-
plying a bar code (3, 4) to the surface of the postal
item (1, 2), the apparatus being characterized by
means (10} to monitor the reflectance of the
surface of a postal item (1, 2) and output a signal
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representative of the reflectance of the surface of
the postal item (1, 2), the quantity of fluorescent
or phosphoresecent material applied to the sur-
face of the postal item (1, 2) by the printing means
(11) being controlled by the output signal of the
means (10) to monitor the reflectance of the
surface of the postal item (1, 2}, so that the visible
light emitted from the code bars (3, 4) on every
postal item (1, 2) is substantially constant.

9. An apparatus according to claim 8, in which
the printing means comprises an ink drop-type
printer (11).

10. An apparatus according to claim 8 or claim
9, in which the means (10) to monitor the reflect-
ance of the surface of a postal item (1, 2} com-
prises a white light source (14) to illuminate the
surface of the postal item (1, 2), an optical system
{15} to collect light reflected from the surface of
the postal item (1, 2), and at least one photo-
detector (17) located to receive the light reflected
from the surface of the postal item (1, 2).

Patentanspriiche

1. Verfahren zum Anbringen eines lumineszen-
dierenden Adressenstrichcodes an einer Post-
sache mit folgenden Verfahrensschritten:

Prifen des Reflexionsvermogens der Ober-
flache der Postsache sowie

Anbringen von Adressencodestrichen auf der
Oberflaiche der Postsache, wobei die Menge
fluoreszierenden oder phosphoreszierenden Ma-
terials, die zur Bildung der Adressencodestriche
an der Postsache angebracht wird, in Abhangig-
keit von dem Reflexionsvermdgen der Postsache
derart gesteuert wird, daR das von den Adressen-
codestrichten emittierte sichtbare Licht flr alle
Postsachsen im wesentlichen konstant ist.

2. Verfahren nach Anspruch 1, bei dem das
reflexionsvermdgen des speziellen Bereichs der
Postsache geprift wird, der die Adressencode-
striche tragen soll.

3. Verfahren nach Anspruch 1, bei dem alle
speziellen Teile des Oberflaichenbereichs der
Postsache, auf denen die einzelnen Adressen-
codestriche plaziert werden sollen, individuell ge-
prift werden und die zur Bildung jedes einzelnen
Striches des Adressenstrichcode verwendete
Tintenmenge in  Abhangigkeit con dem
Reflexionsvermdégen des betreffenden speziellen
Teils des Oberflachenbereichs der Postsache ge-
steuert wird.

4, Verfahren nach einem der vorhergehenden
Anspriiche, bei dem fiir jeden Strich des
Adressenstrichcodes die zu seiner Bildung ver-
wendete Menge an fluoreszierendem oder
phosphoreszierendem Material als Schicht gleich-
formiger Dichte und variabler Flachengréfe auf-
gebracht wird.

5. Verfahren nach Anspruch 4, bei dem die
Lange der Striche des Adressenstrichcodes vari-
iert wird.

6. Verfahren nach Anspruch 1 bis 3, bei dem flir
jeden Strich des Adressenstrichcodes die zue
seiner Bildung verwendete Menge an fluoreszier-
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endem oder phosphoreszierendem Material (iber
eine im wesentlichen gleiche FlachengréBe auf-
gebracht wird und variable Dichte hat.

7. Verfahren nach Anspruch 5 oder 6, bei dem
jeder Strich des Adressenstrichcodes aus einer
Anzahl individueller Elemente gebildet wird und
die Zahl dieser Elemente zur Anderung der Lange
oder die Dichte der Striche variiert.

8. Gerat zur Durchfiihrung des Verfahrens nach
einem der vorhergehenden Anspriche,

mit einer Druckeinrichtung (11) zum Aufbringen
eines Strichcodes (3, 4) auf die Oberflache des
Postsache (1, 2),

gekennzeichnet durch

eine Einrichtung (10) zur Prifung des
Reflexionsvermdgens der Oberflache der Post-
sache (1, 2), die ein Signal abgibt, das flir das
Reflexionsvermdgen der Oberfliche der Post-
sache (1, 2) kennzeichnend ist,

wobei die Menge an fluoreszierendem oder
phosphoreszierendem Material, die von der
Druckeinrichtung auf die Oberflache der Post-
sache aufgebracht wird, durch das Ausgangs-
signal der Einrichtung (10} zur Prifung des
Reflexionsvermégens der Oberflache der Post-
sache (1, 2) derart gesteuert wird, da® das von
den Codestrichen (3, 4) reflektierte sichtbare Licht
bei jeder Postsache (1, 2) im wesentlichen kon-
stant ist.

9. Gerat nach Anspruch 8, bei dem die Druck-
einrichtung einen Tintenstrahldrucker (11) um-
falt.

10. Gerét nach Anspruch 8 oder 9, bei dem die
Einrichtung (10) zur Priifung des Reflexionsver-
maogens der Oberfldche des Postsache (1, 2) eine
weile Lichtquelle (10) zur Beleuchtung der Ober-
fladche der Postsache (1, 2), ein optisches System
{15) zum Sammeln von von der Oberflache der
Postsache (1, 2) reflektiertem Licht und wenig-
stens einen Fotodetektor (17) umfaf3t, der derart
angeordnet ist, daR er das von der Oberflache der
Postsache (1, 2) reflektierte Licht aufnimmt.

Revendications

1. Procédé pour appliquer un code d'adresses a
barres luminescentes sur un objet postal, com-
prenant les opérations de contrdle de la réflec-
tance de la surface de |'objet postal et |'applica-
tion de barres de code d'adresses a la surface de
I'objet postal, la quantité de matiére fluorescente
ou phosphorescente appliqué sur I'objet postal
pour former les barres étant commandée en
fonction de la réflectance de cet objet postal, de
facon que la lumiére visible émise depuis les
barres de codage sur chaque objet postal soit
sensiblement constante.

2. Procédé selon la revendication 1, dans lequel
la réflectance de la région particuliere de I'objet
postal qui doit porter les barres de codage d'a-
dresse est contrdlée,

3. Procédé selon la revendication 1, dans lequel
la réflectance de chaque portion particuliere de la
région de la surface de I'objet postal sur laquelle
chaque barre de codage d’'adresse doit étre pla-
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cée est contrblée individuellement et la quantité
d’encre utilisée pour former chaque barre du code
d’adresse a barres est commandée en fonction de
la réflectance de cette portion particuliére de
I'objet postal.

4, Procédé selon |'une quelconque des revendi-
cations précédentes, dans lequel la quantité de
matiére fluorescente ou phosphorescente utilisée
pour former chaque barre du code d'adresse a
barres est appliquée en couche de densité uni-
forme et de superficie variable.

5. Procédé selon la revendication 4, dans lequel
fe longueur des barres du code d’adresse varie.

6. Procédé selon I'une quelconque des revendi-
cations 1 & 3, dans lequel la quantité de matiére
fluorescente ou phosphorescente utilisée pour
former chaque barre du code d‘adresse a barres
est appliquée sur une superficie sensiblement
semblable et a une densité variable.

7. Procédé selon la revendication 5 ou 6, dans
lequel chaque barre du code d’adresse a barres
est formée par un certain nombre d'éléments
individuels et le nombre d’éléments varie pour
faire varier la longueur ou la densité des barres.

8. Appareil pour mettre en oeuvre le procédé
selon I'une quelconque des revendications précé-
dentes, I'appareil comprenant un moyen d‘im-
pression (11} pour appliquer un code (3, 4) a
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barres a la surface de I'objet postal (1, 2), I'appa-
reil étant caractérisé par un moyen (10} pour
controler la réflectance de la surface d'un objet
postal (1, 2) et produire un signal représentatif de
la réflectance de la surface de I'objet postal {1, 2},
la quantité de matiére fluorescente ou
phosphorescente appliquée a la surface de |'objet
postal (1, 2) par le moyen d'impression (11) étant
commandée par le signal de sortie du moyen (10}
pour contrdler la réflectance de la surface de
i'objet postal (1, 2) de fagon que la lumiére visible
émise depuis les barres de codage (3, 4} sur
chaque objet postal (1, 2) soit sensiblement cons-
tante.

9. Appareil selon la revendication 8, dans lequel
le moyen d'impression comporte une imprimante
{11) du type a gouttes d’encre.

10. Appareil selon la revendication 8 ou la
revendication 9, dans lequel le moyen (10} pour
contrdler la réflectance de la surface de I'objet
postal (1, 2) comporte une source {14) de lumiére
blanche pour éclairer la surface de I'objet postal
{1, 2), un system optique (15) pour recueillir la
lumiére réfléchie depuis la surface de Fobjet
postal (1, 2) et au moins un photodétecteur (17)
placé pour recevoir la lumiére réfiéchie depuis la
surface de l'objet postal {1, 2).
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