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Description

Technical Field of the Invention

[0001] This invention relates to an apparatus for au-
tomatically feeding objects such as packages or letters
at a high speed onto a sorting line.

Background of the Invention

[0002] The use of sorting machines to separate pack-
ages along an automated system is known. Such sys-
tems are useful in sorting a large number of packages
for delivery to a number of different regions, such as zip
code areas. Under the control of a computer or pro-
grammed logic controller, the packages are identified or
coded as they enter the system, and may then be
tracked for output at a chute or bin corresponding to the
coded information.

[0003] Many deliveries are made in standardized let-
ters of a specified size (such as 9 1/2 x 12 1/2 inches
(ca.241x317 mm) ). These envelopes are often called
"flats" or "flat letters" in the shipping industry. The size
and construction of the flat letters is standardized so that
they may be handled and sorted quickly. Because coded
data is imprinted on the sides of these envelopes con-
cerning their destination, it is preferable that the enve-
lopes be sorted such that the information on the flats
may be read by a scanner as the flat letters move along
a sorting line.

[0004] U.S.PatentNo. 4,838,435 to Alexandre and U.
S. Patent No. 3,757,942 to Gunn each disclose enve-
lope sorters which allow sorting in a generally upright
position so that coded information may be read on the
envelopes as they proceed along a line. The patent to
Alexandre discloses a conveyor assembly for process-
ing photograph envelopes. The assembly includes a
lower, horizontal conveyor belt for moving the envelopes
along the line and two guide rails which extend above
and beside the lower conveyor for preventing the enve-
lopes from falling. In this manner, the envelopes are de-
livered in a substantially vertical orientation. A variety of
different sorting modules are provided along the con-
veyor for separating out packages which are too long,
too thick, or unmarked. Each of these sorting modules
includes an opening in one guide rail and a flap built in
as part of the other guide rail. When a reject envelope
approaches the sorting module, the flap is operated to
reroute the envelope out through the opening in the oth-
er guide rail.

[0005] The manner of feeding the letters into the sort-
ing system, known as the feeding mechanism, of Alex-
andre, dumps envelopes, standing up or lying down, on
a receiving belt consisting of a horizontal endless belt.
At the output of this receiving belt, the envelopes are
suctioned onto a vertical, air-permeable conveyor belt
by a vacuum which is located on the other side of the
vertical belt. The envelopes are then fed into the hori-
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zontal conveyor belt between the two guide rails so that
the envelope is maintained in the substantially vertical
orientation.

[0006] Gunn discloses an envelope sorter having a
lower, horizontal conveyor belt for supporting the bottom
of the envelope and an upper, substantially vertical con-
veyor belt supporting the top of the envelope. The sys-
tem relies solely on gravity for keeping the envelopes
on the conveyors, and therefore the envelopes are
transported down the line in an orientation which is sub-
stantially vertical, but slightly tilted from vertical. A mov-
able sorting bin at the end of the conveyor belt moves
responsive to a bar code reading on the envelopes so
that the envelopes may fall from the end of the belts into
a proper chute. The feeding mechanism of Gunn pro-
vides envelopes in a slanted orientation, approximately
45¢° to vertical, down to a roller. The roller then feeds the
envelopes, one at a time, onto the two conveyor belts.
[0007] Several problems exist with these prior art
feeding mechanisms. The large number of the stiffened
cardboard flats that are used in the industry today, along
with the need for nationwide or even worldwide shipping
in one night, requires that the sorting mechanism, and
therefore the feeding mechanism, work at extremely
high speeds. The prior art designs are not developed so
as to work at this high volume of output with the semi-
rigid flats.

[0008] The feeding mechanism of Gunn is designed
for flexible envelopes which can be easily turned and
rolled onto the conveyor by the roller of that system. The
roller could be inadequate for feeding stiffened card-
board flats. Moreover, the feeding mechanism of Gunn
does not insure exact positioning of the envelopes on
the conveyor belt. but instead drops envelopes on the
conveyor belt as the roller reaches the end of the enve-
lope. If envelopes are not positioned exactly the same
in the slanted feeding trough of Gunn, the envelopes
could not be fed into the conveyor system in a consistent
manner. The feeding mechanism of Alexandre, on the
other hand, has its own problems. The suction conveyor
of that system may drop an envelope in any orientation
onto the horizontal conveyor. There is also no provision
in Alexandre for timed entry of the envelopes into the
sorting system. Instead, the feeding mechanism just
drops the envelopes randomly into the conveying sys-
tem.

[0009] There is a need in the art for a feeding mech-
anism which can more efficiently sort a large number of
packages on a high-speed sorting system. This feeding
mechanism preferably would be more timely and accu-
rate than the systems currently offered.

SUMMARY OF THE INVENTION

[0010] The present invention provides an apparatus
for transporting and sorting substantially planar individ-
ual items along an item travel path, said items having
opposing upper and lower edges, said apparatus com-
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prising:

a lower conveyor travelling at least partially parallel
to and adjacent to said travel path and for support-
ing said lower edge of each of said items;

an upper conveyor travelling at least partially paral-
lel to and adjacent to said travel path, said upper
conveyor for supporting said upper edge of each of
said items, said upper and lower conveyors com-
bining to urge said items along a travel path;

characterised in that said upper and lower conveyors
are spaced apart to define a gap, and said apparatus
further comprises a plunger separate and distinct from
said upper

and lower conveyors and having a travel path intersect-
ing said item travel path, said plunger being located in-
termediate said lower and upper conveyors and being
configured to eject an item from said path by a pushing
action through said gap.

[0011] Otherobjects, features, and advantages of the
present invention will become apparent upon consider-
ation of the following detailed description of the inven-
tion when taken in conjunction with the drawing and the
appended claims.

Brief Description of the Drawings

[0012] Fig. 1 is a schematic of two automatic sorter
systems embodying the invention.

[0013] Fig. 2is atypical flat letter, known in the indus-
try, which may be sorted by the automatic flat sorters of
Fig. 1.

[0014] Fig. 3 is a side view of a feeding mechanism

embodying the invention.

[0015] Fig. 4 is a top view of the feeding mechanism
of Fig. 3, with parts broken away to show interior detail.
[0016] Fig. 5 is a top view of an alternative embodi-
ment of a feeding mechanism embodying the invention.
[0017] Fig. 6 is a side view of an ejection module for
use in the automatic sorting system of the invention, with
the ejection module in a closed, or travel, position.
[0018] Fig. 7 is a side view of the ejection module of
Fig. 6, with the ejection module in an opened, or ejec-
tion, position.

[0019] Fig. 8 is a front view of two ejection modules
such as are shown in Figs. 6 and 7, with one of the ejec-
tion modules opened, and the other closed.

[0020] Fig. 9 is a side view of an alternate embodi-
ment of an ejection module embodying the invention,
with the ejection module in a closed, or travel, position.
[0021] Fig. 10is a side view of the ejection module of
Fig. 9, with the ejection module in an open, or ejection,
position.

[0022] Fig. 11 is a side view of an alternate embodi-
ment of a feeding mechanism embodying the invention.
[0023] Fig. 12is arear view of the feeding mechanism
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of Fig. 11, with parts removed for detail.
[0024] Fig. 13 is a front view of the vacuum port for
use with the feeding mechanism of Fig. 11.

Detailed Description of the Embodiment

[0025] Referring now in more detail to the drawing, in
which like numerals represent like parts throughout the
several views, Fig. 1 shows two automatic sorting sys-
tems 10. The two sorting systems 10 are similar in con-
figuration and each include a path 12, the two paths be-
ing placed in substantially parallel, back-to-back rela-
tionship in the figure. The paths 12 each include feed
stations 16 for depositing individual items or objects to
be sorted in the system 10. A data scanner 18 is located
just past the feed stations 16 on each of the paths 12
and a plurality of ejection modules 20 are located past
the scanners at spaced intervals along each of the paths
12. Discharge chutes 22 extend outwardly and down-
wardly from each of the ejection modules 20 to guide
ejected objects to separate bins 24. Briefly described,
objects fed from the feed stations travel down the path
12 while data are scanned by the scanner 18, and finally
are ejected at one of the ejection modules 20 into a
chute 24, the particular ejection module determined by
the scanned data. For ease of description, hereinafter
the design and operation of only one system 10 will be
described.

[0026] Each system 10 disclosed in the drawings is
designed to sort typical flat letters in the shipping indus-
try. Such a flat letter 30 is shown in Fig. 2. The flat letter
30 is typically made at least partially of cardboard, and
is designed to receive a specified thickness or weight of
paper therein while maintaining a semi-rigid formation.
The flat letters 30 define two opposing primary planar
surfaces 31, 32. One planar surface 31 includes a des-
tination code 33, such as a bar or other code, which is
encoded and may be placed on the flat letter by delivery
and service personnel. Adjacent to the destination code
33 is an address label 34, which may be applied by the
customer. The letters have a typical size of 9 1/2 inches
height (designated by the letter A in Fig. 2) by 12 1/2
inches length (designated by the letter B in Fig. 2). The
flat letter defines an upper edge 35, a lower edge 36, a
leading edge 37, and a trailing edge 38.

[0027] Fig. 3 discloses a side view of a feeding mech-
anism 40 such as is located at each of the feed stations
16 along each automatic sorting system 10. The feeding
mechanism 40 is used to deposit the flat letters 30 on
the path 12 such that their primary planar surfaces 31,
32 are substantially vertical. With reference to Fig. 3,
the feeding mechanism 40 includes an upper conveyor
42 and a lower conveyor 44. The conveyors 42, 44 are
synchronized and include separating cleats 46 along
their length.

[0028] The upper and lower conveyors 42, 44 work
together to contain the upper and lower edges 35, 36 of
the flat letters 30. Air injectors 48 (see Fig. 4) are includ-
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ed at the discharge end of the conveyors 42, 44, for
blowing the flat letters 30 off the end of the feeding
mechanism 40 onto the path 12. A feeding slot 50 is in-
cluded at the leading end of the feeding mechanism 40
for depositing the flat letters 30 into the feeding mech-
anism 40.

[0029] An alternate embodiment of a feeding mecha-
nism 140 is shown in Fig. 5. In this embodiment, con-
veyors 142, 144 extend substantially vertical and the flat
letters 30 are positioned therebetween in a substantially
vertical orientation. Air injectors 48 (not shown) are pref-
erably used on this embodiment as well, and are located
above and below the letters 30. In operation, the con-
veyors 142, 144 contain the leading and trailing edges
37, 38 of the flat letters 30.

[0030] Referring back also to Fig. 3, to properly un-
derstand the function of the feeding mechanism 40, the
movement along the path 12 downstream of the feeding
mechanism must first be explained. The path 12 in-
cludes a lower path conveyor 60 and an upper path con-
veyor 62. The lower path conveyor 60 defines a sub-
stantially horizontal support surface in the form of a belt
64. In addition, the lower conveyor belt 64 preferably in-
cludes transverse cleats 66 which separate positions 68
on the lower conveyor belt 64 for receiving individual flat
letters 30. The upper conveyor 62 defines a substantial-
ly vertical support surface in the form of a belt 69. The
upper and lower conveyors 62, 60 together define the
substantially straight path 12 along which the flat letters
30 travel prior to being ejected from the path. As can be
seen in Fig. 3, the lower conveyor belt 64 supports the
lower edge 36 of the flat letters 30, while the upper edge
35 leans against the upper conveyor belt 69.

[0031] Operation of the feeding mechanism 40 may
be described as follows. The flat letters 30 are fed
through the feeding slot 50 into the feeding mechanism
40. The flat letters 30 preferably are fed with the desti-
nation code 33 in an orientation such that when the flat
letters are placed in the path, the code is accessible to
the scanners 18 when the flat letter 30 moves down the
path 12. Thus, as Fig. 4 is viewed, the flat letters 30 are
fed with the planar surface 31 facing the right. The upper
and lower feeding conveyors 42, 44 are driven by a high
speed stepping motor (not shown), such as is known in
the industry. After the flat letters 30 are fed into the slot,
the letters are caught between a corresponding pair of
cleats 46 on the upper and lower feeding conveyors 42,
44 of the feeding mechanism 40. The upper and lower
feeding conveyors 42, 44 move forward in synchronicity
with one another.

[0032] When the feeding conveyors 42, 44 have
moved a flat letter 30 into a position to be inserted into
the line, the two feed conveyors 42, 44 move rapidly for-
ward to release the flat letter 30 and then stop. Substan-
tially simultaneously to this stopping, a series of two or
more air jets from the air injectors 48 apply air pressure
to the flat letter 30 so that the letter may rapidly enter
the stream of the moving path 12 between two cleats 66
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of the lower conveyor belt 64. If a letter is already in the
location 68 on the lower conveyor belt 64, a presence
photocell 70 will detect its presence and will inhibit the
feeding mechanism 40 from operating until a space is
available. Multiple feeding mechanisms 40 may be em-
ployed to match the capacity of the automatic sorting
system 10.

[0033] It should also be understood that a mechanical
"picking" device such as is known in the art could be
used in combination with or in replacement of the air
blasts to facilitate transfer of letters from the feeding
conveyors into the sorting path.

Alternative Embodiment of the Feeding Mechanism

[0034] An alternative embodiment of a feeding mech-
anism 240 is set forth in Figs. 11-13. Briefly, the feeding
mechanism 240 indexes a number of flats 30 down a
flat feeding line 242, where the flats are individually
grabbed by a grasping mechanism 244 and placed on
a flat sorting line, such as on the lower conveyor 60 of
the path 12. The grasping mechanism 244 uses suction
ports in the form of vacuum cups 246 to selectively take
hold of the flats and move the flats from the feeding line
240 to the path 12 where they are released between two
cleats 66 on the lower conveyor 60.

[0035] The feeding line 242 includes a slipping sur-
face 248 for receiving a number of flats 30 aligned in a
vertical direction. The slipping surface 248 ends sharply
so as to form a substantially vertical chute 249 extending
downward from the slipping surface 248. Preferably, the
chute 249 extends in the direction of and ends near the
lower conveyor 60. The upper conveyor 64 may be lo-
cated on the chute 249, or may be located downstream
of the chute on the same side of the path 12.

[0036] A pusher carriage 250 is configured to bias the
flats 30 in the direction of the chute 249 and to maintain
the flats in the vertical orientation. The pusher carriage
250 is biased by a spring 252 such that the carriage
maintains a constant pressure against the flats 30, con-
tinually pushing them to the left in Fig. 11. A retaining
idler roller 254 is positioned against the end of the row
of flats 30 in a position just beyond the edge of the slip-
ping surface 248.

[0037] Fig. 11 discloses a side view of the grasping
mechanism 244, which is used to move the flats 30 from
the feeding line 242 to the path 12. In the embodiment
shown, the grasping mechanism 244 includes a vacuum
timing belt (such as a cog belt) 260 set to rotate about
a rotatably supported drive pulley 262 and two rotatably
supported idler pulleys 264, 266. As can best be seen
in Fig. 12, three sets of two vacuum cups 246 are located
transversely across the timing belt 260, and spaced
equidistantly around the belt 260. The vacuum timing
belt 260 is driven by the drive pulley 262, which is rotated
by a drive motor 270 via a vacuum timing belt 272.
[0038] The vacuum cups 246 are supplied with inter-
mittent suction by a rotating port and suction system
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278. The rotating port and suction system 278 includes
a constant source of vacuum 280 leading from a station-
ary port 282. The stationary port 282 includes a vacuum
timing port 284, consisting of a hole which extends
through the stationary port 282 and forms a manifold
283 along the face of the stationary port, as can best be
seen by Fig. 13. Preferably, the manifold 283 of the vac-
uum timing port 284 extends approximately one third
around the face of the stationary port 282.

[0039] A rotating disc 286 is mounted for revolving
motion relative to the face of the stationary port 282, as
can best be seen in Fig. 12. The rotating disc 286 in-
cludes three rotating ports 288. Flexible hoses 290 ex-
tend from the rotating ports 288 to the three pairs of vac-
uum cups 246 on the vacuum timing belt 260. The ro-
tating disc 286 is driven by a motor 294 via a vacuum
timing belt 292 and is rotatably supported by a bearing
surface as known in the art. The operation of the motor
294 and the motor 270 for the vacuum timing belt 260
is syncronized such that the vacuum timing belt 260 and
the rotating disc 286 rotate on the same cycle. The sig-
nificance of this arrangement is described in detail be-
low.

[0040] The operation of the feeding mechanism 240
can be best understood from the foregoing description
and by reference to the drawing. Briefly, the feeding
mechanism 240 indexes a number of flats 30 down the
feeding line 242, where the flats are individually grabbed
by a grasping mechanism 244 and placed on the lower
conveyor 60 of the path 12. The grasping mechanism
244 uses the vacuum cups 246 to selectively take hold
of the flats 30 and move the flats from the feeding line
240 to the path 12 where they are released between
cleats 66 on the lower conveyor 60.

[0041] The operation of the feeding line 242 can best
be understood with reference to Fig. 11. The feeding line
242 is fed a number of flats 30 by hand or machine onto
the slipping surface 248. Preferably, the slipping surface
248 is substantially horizontal and the primary planar
surfaces 31, 32 of the flat letters 30 are substantially
vertical. Itis preferred that the destination code 33 faces
to the left in the diagram and the outer edges 37, 38 are
kept even. Guides (not shown) may be used to keep the
edges 37, 38 of the flats 30 even.

[0042] As can best be understood with reference to
Fig. 11, the spring 252 and pusher carriage 250 put ad-
equate pressure on the flats 30 such that the flats are
indexed against the retaining idler roller 254 as each flat
30 is removed, but the pressure of the carriage 250 is
preferably not too much that the flat to be removed will
not slide against the adjacent flat, or the retaining idler
roller cannot spin when the flat is pulled from the feeding
line 242. Preferably, the slipping surface 248 ends and
the chute 249 begins such that only one flat 30a extends
over the edge of the chute as the flats await the next
pair of vacuum cups 246. This positioning allows the
passage of only one flat 30 when the flat is grasped and
then moved by the grasping mechanism 242.
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[0043] Turning now to the operation of the grasping
mechanism 244, the vacuum timing belt 260 is set to
rotate clockwise in Fig. 11 at very high speeds, drawing
the vacuum cups 246 from the feeding line 242 to the
sorting line and back around the loop to repeat the action
over again. As discussed earlier, the drive motor 294 for
the rotating disc 286 is synchronized with the motor 270
for the vacuum belt 260, such that the disc 286 and the
vacuum timing belt 260 turn in unison. That is, the disc
286 and vacuum timing belt 260 turn a complete cycle
in the same amount of time. In fact, one motor could
replace the two motors 270, 294 and turn each of the
belts 272, 292 by use of a common axle (not shown).
By having the disc 286 and vacuum belt 260 rotate on
the same cycle, the disc and vacuum belt rotate as one
unit.

[0044] As the disc 286 is rotated, the ports 288 are
selectively positioned against the manifold 283 of the
vacuum timing port 284 such that each of the rotating
ports intermittently receives suction from the vacuum
system 278 via the constant source of vacuum 280.
When a port 288 is not positioned against the manifold
283, but instead is against the face of the stationary port
282, the flexible hose 290, and therefore the vacuum
cups 246 corresponding with the specific rotating port
288, receive no vacuum from the constant source of
vacuum 280.

[0045] The intermittent vacuum through the hoses
290 causes corresponding intermittent suctions through
the vacuum cups 246. By arranging the rotating port and
suction system 278 so that suction first occurs as the
vacuum cups 246 reach the feeding line 242, the first
flat 30a, corresponding to the flat which is farthest left
on the feeding line in Fig. 11, is "grasped" by the vacuum
going through the pair of cups 246 engaging the flat. As
the vacuum timing belt 260 rotates about its path, the
cups 246 maintain their grasp and pull the flat from the
feeding line 242.

[0046] The flat 30a grasped by the vacuum cups 246
is carried to the path 12 and then released at the position
of the flat 30b on the lower conveyor 60. The flat 30b
may be released by the vacuum cups 246 at any point
along the path between the feeding line 242 and the low-
er conveyor 60 so as to allow the flat 30b to fall freely
to the lower conveyor 60, but preferably the flatis placed
on the lower conveyor 60 precisely between two cleats
66.

[0047] The vacuum timing port 284 may extend
around the face of the stationary port 282 such that two
flats may be grasped at the same time. In such an ar-
rangement, the second flat 30a is picked up or grasped
before the leading flat 30b is dropped on the lower con-
veyor 60.

[0048] The unique grasping feature of the grasping
mechanism 244 allows flats 30 to be moved from the
feeding line 242 to the path 12 faster and more precisely
than gravity working alone. Also, the grasping feature
does not actually require downward movement from the
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feeding line 242 to the path 12. Because the flats 30 are
actually grasped, the movement between the two lines
could be sideways or even upward. However, the ar-
rangement set forth in the drawing is preferred because
of the vertical arrangement of the flats 30.

[0049] The grasping mechanism 242 in the present
invention could be replaced by any system which allows
firm contact with the flats 30 and an unmoving engage-
ment between the flats and the grasper. For example, a
frictional engagement with pressure placed upon the
flats could be used. In such an embodiment the flats
would have to be pressed against the side of the chute
249, or some other surface. Such a system, however,
does not offer the advantages of the present system in
that the present system uses vacuum cups which only
require contact with one side of the flats 30. A system
utilizing pressurized engagement with the flats 30 could
also damage the flats when delivering them to the path
12.

[0050] Although the preferred embodiment shown in
the drawings is designed for use of flats, it is to be un-
derstood that the general concepts of the apparatus and
the method of sorting described may be used for any
type of item which is to be sorted. In such a set up, the
feeding line 242 could be of any design which presents
an item such that the item may be individually released
from the feeding line and drawn toward or taken to the
path 12 by the grasping mechanism 244.

[0051] The automatic feed system 240 can operate at
a much higher speed than prior feeding mechanisms
and thereby improves the productivity of the entire line
10. Designs similar to the one described have been
found to feed flats 30 at the rate of 200 milliseconds per
unit, or five flats per second. At that rate, the entire au-
tomatic sorting system 10 can sort flats 30 at a maximum
rate of 18,000 flats per hour while using only one feeding
mechanism 240.

[0052] As discussed in further detail below, after the
flat letters are deposited into the sorting path 12, the let-
ters pass a code scanner 18, and then pass a presence
photocell (not shown) immediately downstream of the
data scanner. The letters then pass through a series of
side-by-side ejection modules 24, which, depending on
their mode of operation, can allow letters to pass
through to the next module 24, or to be ejected from the
path.

[0053] An ejection module 20 for use in the present
invention is pictured in Fig. 6. As can be seen from that
drawing, the module 20 includes a pusher 80 having a
push rod 82 and a push pad 84. In one embodiment, the
push pad 84 extends further out at its base than its top,
the advantage of which will be described below.

[0054] The push rod 82 of the ejection module 20 ex-
tends into a high speed electric linear actuator 86. The
actuator 86 may alternatively be substituted with a so-
lenoid or pressurized air. An upper linkage 88 and a low-
er linkage 90 are attached at a central pin 96 at slots 89,
91 to the rod 92 at a location forward of the high speed
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electric actuator 86. The upper linkage 88 includes an
upper guide rod 92 which extends a fixed distance from
and substantially parallel to the upper conveyor 62 when
the ejection module 20 is in the closed, or "travel", po-
sition, such as is shown in Fig. 6. Likewise, the lower
linkage 90 includes a lower guide rod 94 which extends
just above and just to the right of the lower conveyor 60.
The upper and lower linkages 88, 90 are positioned to
pivot about a stationary upper pivot point 98, and a sta-
tionary lower pivot point 100, respectively. A return
spring 102 is preferably attached at one end to either
the upper or lower linkage and attached at the other end
to a fixed position.

[0055] The ejection module 20, in one operational
mode, contains flat letters 30 traveling on the path 12 to
guide and prevents falling of the letters. The flat letters
30 travel along the upper and lower path conveyor belts
64, 69 at a high speed and are kept from falling over by
the guiding effect of the upper and lower rods 92, 94.
The arrangement of the upper rod 92 prevents the upper
edges 35 of the flat letters 30 from falling too far away
from the upper conveyor belt 69, and the lower rod 94
serves to position the lower end 36 of the letter in the
center of the lower conveyor belt 64. Thus, the upper
linkage 88, along with the guide rod 92, serves as a jaw
which extends over and around the top edge 35 of the
flat letters 30 as they travel down the path 12. Likewise,
the lower linkage 90, along with the lower guide rod 94,
serves as a jaw which extends under and around the
flat letters 30 as they travel down the path 12. This al-
lows the flat letter 30 to be delivered in a substantially
upright position at a high speed, with some degree of
"slack" provided between the upper rod 92 and the up-
per conveyor belt to compensate for thick or deformed
flats.

[0056] The ejection module 20 also serves to remove
a flat letter 30 from the path 12 when the flat letter reach-
es the ejection module 20 which matches its destination
code 33. The feed station 16 and ejection modules 20
work together with the path 12 so that flat letters 30 may
be sorted at a high speed and a large number of desti-
nations by automation. Once the flat letters 30 are
placed on the path 12 by the feeding mechanism 40, the
letters 30 proceed down the path 12 and are tracked in
accordance with prior art methods. The scanner 18
reads the destination code 33 on the flat letter 30 and a
programmable logic controller (not shown) selects a
destination, or certain ejection module 20, for the flat
letter 30. A tracking photocell (not shown), just down-
stream of the code scanner 18, identifies the actual
presence of the letter and matches this with its destina-
tion and starts the count on a shaft encoder (not shown).
[0057] When the shaft encoder registers the correct
number of pulses for the specific destination, a signal is
sent to the programmable logic controller which causes
the high speed electric actuator 86 to activate, forcing
the push rod 82 to extend rapidly outward as the match-
ing flat letter 30 reaches a position immediately in front



11 EP 0 876 980 B1 12

of the pusher pad 84. The movement of the push rod 82
forward causes the upper and lower linkages 88, 90 to
pivot about the stationary pivot points 98, 100 and the
slots 89, 91 to travel along the central pin 96 such that
the upper and lower linkages are moved to the position
shown in Fig. 7. This arrangement of the upper and low-
erlinkages 88, 90 moves the upper and lower guide rods
92, 94 out of the way so that the flat letter 30 may be
ejected from the path of the automatic sorting system
10. Thus, the jaws open and allow the flat letters 30 to
be ejected. Because the push pad 84 extends further
outward at its lower end, it ejects the lower edge 36 of
the flat letter 30 out further than the upper edge 35 so
that the flat letter lands on the chute 22 and slides into
the bin 24 with the destination code 33 and address label
34 facing upward. Moreover, the orientation of the push
pad 84 relative to the letter 30 causes the letter to be
ejected upwardly and outwardly so that it will not get
hung up on the lower conveyor belt 64 as it is ejected
from the path 12 into one of the bins.

[0058] Once the bins 24 are full, they are ready to be
carried to other sorting machines 10, or directly to a car-
rier. A letter 30 that is not sorted for any reason will sim-
ply exit the automatic sorting system 10 at its end and
fall into a reject bin (not shown).

[0059] An alternative embodiment of an ejection mod-
ule 120 is shown in Fig. 9. As can be seen in that figure,
the ejection module 120 includes a high speed actuator
186 and push rod 182 which are similar to the actuator
86 and push rod 82 of the first embodiment. However,
this embodiment includes only one linkage 188 which
pivots from a stationary upper pivot point 198 and is at-
tached to a return spring 202. This linkage 188 has at
one end an upper guide rod 192 and at the other end a
pusher pad 184.

[0060] As with the first embodiment, the upper guide
rod 192 serves to prevent the flat letter 30 from falling
too far forward when the ejection module 120 is in the
travel position. As in the previously-discussed embodi-
ment, the spaced-apart relative positioning of the upper
guide rod 192 and the upper conveyor 62 allows for
some "slack" therebetween to facilitate handling of thick
or deformed flats or packages. To maintain the lower
edge 36 of the flat letter 30 on the lower conveyor belt
64, the lower conveyor belt 64 in this embodiment in-
cludes one beveled side 166 and a sloped side 168. The
beveled side 166 serves to prevent the flat letter 30 from
extending too far left in Fig. 9 and the sloped side 168
serves to hold the flat letter 30 in a central position on
the belt 164 until it is ejected.

[0061] As can be seen by Fig. 10, the ejection module
120 is designed such that when the high speed electric
actuator 186 is activated, the push rod 182 extends out-
ward and the upper guide rod 192 moves out of the way.
As this upper guide rod 192 is moving, the pusher pad
184 contacts the bottom half of the flat letter 30 and
presses it in the direction of the chute 22. Because the
pusher pad 184 presses the bottom portion of the flat
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letter 30 upward and outward as the push rod 182 ex-
tends, the flat letter lands on the chute with the destina-
tion code 33 and address label 34 exposed. This upward
and outward movement also pushes the bottom edge of
the flat letter 30 up and over the sloped surface 168.
[0062] It may be understood that one of the distinct
advantages provided by the present invention is that of
"positive displacement" of the flats from the sorting path
out of the sorting path by the use of mechanical plung-
ers. As may be understood, flats, packages, or any ob-
jects being moved high speed may tend to jam, and a
jam of one letter can quickly become ajam of a multitude
of letters. The present invention, when using a mechan-
ical plunger, provides a lesser chance of risk by posi-
tively displacing the entire letter from the path with a
plunging action, which is believed to be an improvement
over "gated" types of sorters which tend to provide jam
points due to the potential of letters becoming pinched
when the gates close.

[0063] It should be understood that there are several
alternative sorting configurations which could be used
without departing from the spirit and scope of the
present invention. For example, data scanners could be
used on both sides of the sorting path in order to read
data on either side of the path, such as would be the
case if the flats were not fed into the path with data con-
sistently positioned on one side. In such a situation
where the flats are introduced into the path in more "ran-
dom" fashion, the ejection modules could, if desired, be
modified to include two plungers or pusher pads, with a
lower pusher pad used to provide the action described
above, and a second, "higher" pad actuated when the
data is recognized to be on the other side of the flat. In
such a system, the flats would be turned in a manner
such that the encoded data would be consistently ori-
ented (e.g. facing upwardly) regardless of the orienta-
tion of the data when the flats are in the sorting path.
[0064] It should also be understood that an air blast
could be used in place of the plungers, although this
would not provide the "positive displacement” feature
discussed above.

[0065] As can be understood from the foregoing, the
sorting system 10 of the present invention overcomes
many problems in the prior art. The feeding mechanism
40 inputs objects to be sorted in a systematic order. The
ejection module 20 offers not only a supported guiding
system, but also an efficient ejection system which may
be used to sort a large number of packages to a large
number of destinations. Although the automatic sorting
system 10 described in the specification is developed to
specifically sort flat letters 30, it is to be understood that
the principles of the sorting system 10 could be em-
ployed for any size or shape of items to be sorted.
[0066] While the present invention and its various as-
pects has been described in detail with regard to pre-
ferred embodiments thereof, it should be understood
that variations, modifications and enhancements can be
made to the disclosed apparatus and procedures with-
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out departing from the scope of the present invention as 6.
defined in the appended claims.

The apparatus of any preceding claim, further com-
prising a lower guide rail (94), said lower guide rail

said one of said plungers ejects said item from said
path.

extending substantially parallel to and a fixed dis-
tance from said lower conveyor, said lower guide

Claims 5 rail acting to prevent a lower portion of each of said
items from falling from said lower conveyor.
An apparatus (10) for transporting and sorting sub-
stantially planar individual items along an item trav- 7. The apparatus of claim 6 and having a plurality of
el path, said items having opposing upper and lower plungers, wherein said lower guide rail (94) is mov-
edges (35, 36), said apparatus comprising: 10 able in segments, each of said segments corre-
sponding to one of said plungers and being linked
alower conveyor (60) travelling at least partially to said one of said plungers such that said segment
parallel to and adjacent to said travel path and moves out of said way of said item as said one of
for supporting said lower edge of each of said said plungers ejects said object from said path.
items; 15
8. The apparatus of any preceding claim, wherein said
an upper conveyor (62) travelling at least par- plunger is adapted to press said lower edge (36) of
tially parallel to and adjacent to said travel path, said items upward and outward as it ejects said
said upper conveyor for supporting said upper items from said path.
edge of each of said items, said upper and low- 20
er conveyors combining to urge said items 9. The apparatus of any of claims 1-7 wherein said
along a travel path; plunger (84) is configured such that said lower por-
tion of said plunger extends further outward than
characterised in that said upper and lower convey- said upper portion of said plunger such that outward
ors (60, 62) are spaced apart to define a gap, and 25 movement of said plunger causes upward and out-
said apparatus further comprises a plunger (84, ward ejection of said lower edge of said item.
184) separate and distinct from said upper and low-
er conveyors and having a travel path intersecting 10. The apparatus of any preceding claim, wherein said
said item travel path, said plunger being located in- lower conveyor (64) is cupped so that said lower
termediate said lower and upper conveyors and be- 30 end of said items have a tendency to remain in said
ing configured to eject an item from said path by a centre of said lower conveyor.
pushing action through said gap.
The apparatus of claim 1, wherein data (33, 34) is Patentanspriiche
encoded on said items and further comprising a 3%
scanner (18) located adjacent to said path for read- 1. Vorrichtung (10) zum Transportieren und Sortieren
ing said data as an item moves along said path, von im wesentlichen Planaren, einzelnen Gegen-
wherein each individual item is ejected by said stdnden entlang einem Gegenstandslaufweg, wo-
plunger responsive to said data on said item. bei die Gegensténde einen oberen und einen unte-
40 ren Rand (35, 36) aufweisen, die einander gegen-
The apparatus of claim 1 or claim 2, further com- Uberliegen, und die Vorrichtung folgendes umfafit:
prising an upper guide rail (92, 192) extending sub-
stantially parallel to and a fixed distance from said eine untere Fordereinrichtung (60), die sich zu-
upper conveyor, said upper guide rail for preventing mindest teilweise parallel zu und neben dem
said items from falling away from said upper con- 45 Laufweg bewegt und den unteren Rand jedes
veyor out of said travel path. der Gegenstande stitzen soll;
eine obere Foérdereinrichtung (62), die sich zu-
The apparatus of claim 3 and having a plurality of mindest teilweise parallel zu und neben dem
plungers (84, 184). Laufweg bewegt und den oberen Rand jedes
50 der Gegensténde stiitzen soll, wobei die obere
The apparatus of claim 4, wherein said upper guide und die untere Fordereinrichtung zusammen
rail is movable in segments (92), each of said seg- die Gegenstédnde entlang einem Laufweg
ments corresponding to one of said plungers and schieben;
being linked to said one of said plungers such that
said segment moves out of the way of said item as 55 dadurch gekennzeichnet, daf} die obere und

die untere Fordereinrichtung (60, 62) voneinander
beabstandet sind und so einen Spalt definieren,
und die Vorrichtung weiterhin einen von der oberen
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und der unteren Férdereinrichtung getrennten und
verschiedenen StéRel (84, 184) umfallt, dessen
Laufweg den Gegenstandslaufweg schneidet, wo-
bei sich der StéRel zwischen der unteren und der
oberen Fordereinrichtung befindet und so konfigu-
riert ist, daR® er einen Gegenstand durch Schiebe-
wirkung durch den Spalt aus dem Weg auswirft.

Vorrichtung nach Anspruch 1, bei der an den Ge-
genstanden Daten (33, 34) kodiert sind, und weiter-
hin mit einem neben dem Weg angeordneten Scan-
ner (18) zum Lesen der Daten, wahrend sich ein
Gegenstand entlang dem Weg bewegt, wobei jeder
einzelne Gegenstand als Reaktion auf die sich auf
ihm befindenden Daten von dem St6Rel ausgewor-
fen wird.

Vorrichtung nach Anspruch 1 oder 2, weiterhin mit
einer oberen Fihrungsschiene (92, 192), die sich
im wesentlichen parallel zu und in einem festen Ab-
stand von der oberen Foérdereinrichtung erstreckt,
wobei die obere Fiihrungsschiene verhindern soll,
dall Gegenstande von der oberen Fdérdereinrich-
tung weg aus dem Laufweg herausfallen.

Vorrichtung nach Anspruch 3, die mehrere StéRel
(84, 184) aufweist.

Vorrichtung nach Anspruch 4, bei der die obere
Fihrungsschiene in Segmenten (92) beweglich ist,
wobei jedes der Segmente einem der StoRel ent-
spricht und mit diesem einen der St6Rel verbunden
ist, so dal sich das Segment aus dem Weg des Ge-
genstands herausbewegt, wenn dieser eine der
StoRel den Gegenstand aus dem Weg auswirft.

Vorrichtung nach einem der vorhergehenden An-
spriche, weiterhin mit einer unteren Fihrungs-
schiene (94), die sich im wesentlichen parallel zu
und in einem festen Abstand von der unteren For-
dereinrichtung erstreckt, wobei die untere Fih-
rungsschiene verhindern soll, dall ein unterer Teil
jedes der Gagensténde von der unteren Forderein-
richtung fallt.

Vorrichtung nach Anspruch 6, die mehrere StéRel
aufweist, wobei die untere Fihrungsschiene (94) in
Segmenten beweglich ist und wobei jedes der Seg-
mente einem der Stélel entspricht und mit diesem
einen der StoRel verbunden ist, so dal® sich das
Segment aus dem Weg des Gegenstands heraus-
bewegt, wenn dieser eine der StdRel das Objekt
aus dem Weg auswirft.

Vorrichtung nach einem der vorhergehenden An-
spriche, bei der der StoR3el so ausgefiuhrt ist, dal
er den unteren Rand (36) der Gegensténde nach
oben und nach auf3en driickt, wenn er die Gegen-
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10.

stdnde aus dem Weg auswirft.

Vorrichtung nach einem der Anspriiche 1 - 7, bei
der der St6Rel (84) so konfiguriert ist, dal® sich der
untere Teil des StoRels weiter nach aulen erstreckt
als der obere Teil des StoRels, so dal eine nach
aulen gerichtete Bewegung des StdRels dazu
fuhrt, da der untere Rand des Gegenstands nach
oben und nach aufen ausgeworfen wird.

Vorrichtung nach einem der vorhergehenden An-
spriiche, bei der die untere Férdereinrichtung (64)
schalenférmig ausgefuhrtist, so daR das untere En-
de der Gegenstande dazu neigt, in der Mitte der un-
teren Fordereinrichtung zu bleiben.

Revendications

Appareil (10) pour transporter et trier des articles
individuels sensiblement plans suivant un trajet de
déplacement des articles, lesdits articles compor-
tant des bords opposés supérieur et inférieur
(35,36), ledit appareil comprenant :

un convoyeur inférieur (60) se déplagant au
moins partiellement parallélement audit trajet
de déplacement et de fagon adjacente a ce tra-
jet et de maniére a supporter ledit bord inférieur
de chacun desdits articles ;

un convoyeur supérieur (62) se déplagant au
moins partiellement parallelement audit trajet
de déplacement et de facon adjacente a ce tra-
jet, ledit convoyeur supérieur étant prévu pour
supporter ledit bord supérieur de chacun des-
dits articles, lesdits convoyeurs supérieur et in-
férieur se combinant pour faire avancer lesdits
articles le long dudit trajet de déplacement ;

caractérisé en ce que lesdits convoyeurs supérieur
et inférieur (60,62) sont espacés |'un de l'autre de
fagon a définir un intervalle, et ledit appareil com-
prend en outre un piston (84,184) séparé et distinct
desdits convoyeurs supérieur et inférieur et présen-
tant un trajet de déplacement qui coupe ledit trajet
de déplacement des articles, ledit piston étant dis-
posé en position intermédiaire entre lesdits con-
voyeurs supérieur et inférieur et étant configuré de
fagon a éjecter un article dudit trajet par une action
de poussée a travers ledit intervalle.

Appareil selon la revendication 1, dans lequel des
données (33,34) sont codées sur lesdits articles et
comprenant en outre un scanner (18) disposé de
fagon adjacente audit trajet pour lire lesdites don-
nées lorsqu'un article se déplace le long dudit trajet,
et dans lequel chaque article individuel est éjecté
par ledit piston en réponse auxdites données por-



17 EP 0 876 980 B1 18

tées sur ledit article.

Appareil selon la revendication 1 ou la revendica-
tion 2, comprenant en outre un rail de guidage su-
périeur (92, 192) s'étendant sensiblement paralle-
lement audit convoyeur supérieur et a une certaine
distance fixe de lui, ledit rail de guidage supérieur
étant destiné a empécher que lesdits articles tom-
bent en s'échappant dudit convoyeur supérieur en
dehors dudit trajet de déplacement.

Appareil selon la revendication 3 et comportant une
pluralité de pistons (84, 184).

Appareil selon la revendication 4, dans lequel ledit
rail supérieur de guidage peut étre déplacé en seg-
ments (92), chacun desdits segments correspon-
dant a I'un desdits pistons et étant articulé a celui
en question desdits pistons de telle fagon que ledit
segment se déplace en sortant du trajet dudit article
lorsque celui en question desdits pistons éjecte ledit
article a partir dudit trajet.

Appareil selon I'une quelconque des revendications
précédentes, comprenant en outre un rail de guida-
ge inférieur (94), ledit rail de guidage inférieur
s'étendant sensiblement parallélement audit con-
voyeur inférieur et a une distance fixe de lui, ledit
rail de guidage inférieur agissant pour empécher
une partie inférieure de chacun desdits articles de
tomber dudit convoyeur inférieur.

Appareil selon la revendication 6 et comportant une
pluralité de pistons, dans lequel ledit rail de guidage
inférieur (94) peut étre déplacé en segments, cha-
cun desdits segments correspondant a I'un desdits
pistons et étant articulé a celui en question desdits
pistons de telle sorte que ledit segment se déplace
en dehors dudit trajet dudit article lorsque que celui
en question desdits pistons éjecte ledit objet dudit
trajet.

Appareil selon I'une quelconque des revendications
précédentes, dans lequel ledit piston est suscepti-
ble de presser ledit bord inférieur (36) desdits arti-
cles vers le haut et vers I'extérieur lorsqu'il éjecte
lesdits articles dudit trajet.

Appareil selon I'une quelconque des revendications
1-7, dans lequel ledit piston (84) est configuré de
telle fagon que ladite partie inférieure dudit piston
s'étend plus loin vers I'extérieur que ladite partie su-
périeure dudit piston de telle sorte que le mouve-
ment vers l|'extérieur dudit piston provoque une
éjection vers le haut et vers I'extérieur dudit bord
inférieur dudit article.

10. Appareil selon I'une quelconque des revendications
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10

précédentes, dans lequel ledit convoyeur inférieur
(64) a une forme de cuvette de telle sorte que ladite
extrémité inférieure desdits articles a tendance a
rester dans ledit centre dudit convoyeur inférieur.
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