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(54) Transporter/sorter and transport box

(57) A trolley type transporter/sorter (311) compris-
ing an outer and an inner guide rails (351,352) facing
each other and disposed side-by-side in the horizontal
direction and forming an endless loop path; and

a plurality of transport boxes (320) supported for move-
ment on the outer and inner guide rails and undergoing
circulation along the endlessloop pathin aninter-coupled
state for revolution on the inner side of the endless loop
path.
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Description

BACKGROUND OF THE INVENTION

[0001] This application claims benefits of Japanese
Patent Applications No.2004-194586, No. 2004-196729,
No. 2004-202375 and No. 2004-239190 filed respective-
ly onJune 30,2004, July 2,2004, July 8, 2004 and August
19, 2004, the contents of which are incorporated by the
reference.

[0002] The present invention relates to a transporter
/sorter and a transporter box, more particularly, to a trans-
porter/sorter for transporting and sorting transport arti-
cles as large-size home-distributed envelopes and a
transport box to be used with such transporter.

[0003] Up to date, documents, magazines, books, CD
cases etc., are sent as home-distributed mails and post
mails.

[0004] The documents, magazines, etc. that are sent
are accommodated in large vinyl or paper envelopes or
cardboard or thick paper cases for home distribution or
post mails. Sometimes, magazines or the like are sent
without being accommodated in envelopes or cases but
by merely bound with strips or in the bear state.

[0005] Large-size envelopes and cases as noted
above (including post cards and small envelopes) are
sorted by special transporters/sorters.

[0006] A prior art transporter/sorter (for transporting
and sorting post cards or small envelopes) will now be
described with reference to drawings.

[0007] Figs. 22 (a) and 22 (b) are schematic views
showing such a prior art transporter/sorter, Fig. 22 (a)
being a plan view and Fig. 22(b) being a front view. Fig.
23 is a schematic enlarged view showing a part E in Fig.
22(a). Fig. 24 is a schematic enlarged-scale view taken
from F in Fig. 23.

[0008] As shown in Figs. 22 (a) and 22 (b) to 24, the
prior art transporter/sorter 500 comprises a frame 510,
a guide rail 550 provided inside the frame 510 and in the
form of an endless loop having straight and curved por-
tions, a plurality of transport wagons 530 supported on
the guide rail 550 for traveling in circulation along the
endless loop path, and transport boxes 520 each sus-
pended from each transport wagon 530.

[0009] The transport wagons 530 are coupled for rev-
olution via joints 5131 inserted in the perpendicular di-
rection (see Fig. 23).

[0010] The transport wagons 530 and the joints 5131
constitute a chain conveyor 560. With rotation of sprock-
ets (not shown) that are provided on the chain conveyor
560, the transport wagons 530 are caused to undergo
excursion inside the guide rail 550.

[0011] Thetransportboxes 520 have a shape of a sub-
stantially rectangular box. Each transport box 520 is pro-
vided, on a side face of the outer side of the guide rail
550, with an accommodating port (not shown), through
which a transport article 5101 is fed (i.e., thrown) and,
on the bottom, with a rotary bottom lid (not shown into)

10

15

20

25

30

35

40

45

50

55

for discharging the transport article 5101.

[0012] The transport boxes 520 are hung from alter-
nate ones of the coupled transport wagons 530 (see Fig.
24). Each transport box 520 is supported such that, in
top view, gravitational center is found substantially right
underneath the guide rail 550. More specifically, in the
top view, the transport box 520 is supported such that its
outer half is found on the outer side of the guide rail 550
while its lower half is found on the inner side of the guide
rail 550 (see Fig. 23).

[0013] The frame 510 includes a plurality of section
frames 5111 and a feeder frame 5112 (see Fig. 22).
[0014] The section frames 5111 each has a plurality
of stackers 5113, in which transport articles 5101 dis-
charged from the transport boxes 520 are stacked. The
feeder frame 5112 has a feeder 513 for feeding transport
articles 5101 via the belt to the transport box 520.
[0015] Generally, the stackers 5113 and the feeder
513 are disposed in a straight transport part of the trans-
port box 520.

[0016] The operation of the transporter/sorter 500 will
now be described.

[0017] Transport articles 5101 (i.e. postal matter,
mainly post cards and small envelopes) are transported
one by one from the feeder frame 5112 via the belt 514
to the feeder 513. Then, each transport article 5101 is
thrown into a predetermined transport box 520 by the
feeder 513.

[0018] The transport boxes 520 are transported at a
constant speed by a drive means (not shown) for moving
the chain conveyor 560. In the transporter/sorter 500, as
shown in Fig. 23, the transport boxes 520 are spaced
apart at a constant pitch (pitch L3 = pitch L4). That is, the
pitch of the transport boxes 520 are set to L4, at which
the inner halves of adjacent transport boxes 520 do not
interfere (i.e., are not in contact) with one another in the
curved portions of the guide rail 550.

[0019] Thetransportarticles 5101 which are transport-
ed in each transport box 520 are discharged into prede-
termined stackers 5113 in the section frames 5111 for
different destinations, respectively. In other words, the
transporter/sorter 500 sorts out the transport articles
5101 during transport thereof for different destinations,
respectively.

[0020] Another example of a conventional transporter/
sorter will be described with reference to Figs. 25 - 27.
[0021] Fig. 25a is a schematic plan view of a conven-
tional transporter/sorter and Fig. 25b is a schematic front
view of such transporter/sorter.

[0022] In Figs. 25a and 25b, the prior art transporter/
sorter 500 comprises a frame 510, a guide rail 550 of an
endless loop having straight portions and curved portions
and also provided in the frame 5110, and a plurality of
transport boxes 520 depending from the guide rail 550
so as to travel in circulation along the endless loop path.
[0023] Theframe 5110 comprises a plurality of section
frames 5111 and four feeder frames 5112. The section
frames 5111 are provided with a plurality of stackers 5113
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for stacking transport articles 5101 discharged from the
transport boxes 520. On the other hand, the feeder
frames 5112 comprise feeder frames 512 for feeding
stacked transport articles 5101 one by one, belts 514 for
transporting the fed transport articles 5101, and feeding
means 513 for transporting the fed transport articles 5101
to the transport boxes 520.

[0024] Itis to be noted that the stackers 5113 and the
feeding means 513 are generally disposed at the straight
transport portions for the transport boxes 520. The trans-
port articles 5101 may be post cards, documents,
magazines , books, CD cases, etc., but not limited there-
to.

[0025] Fig. 26a is a schematic front view of the prior
art transport box, while Fig. 26b is a schematic side view
of the prior art transport box as seen from the outside
thereof.

[0026] In Figs. 26a and 26b, the transport box 520 is
a generally rectangular box and comprises four accom-
modating chambers 5121 divided by partitioning plates
5122 at an equal spacing. As best shown in Fig. 26b, the
transport box 520 is a parallelogram that is projecting in
the transport direction at the top as seen from the side.
With this arrangement, the transport articles 5101 can
be discharged smoothly.

[0027] Additionally, the transport box 520 is depending
from the guide rail 550 by way of inter-coupled transport
wagons (not shown). The transport boxes 520 are sup-
ported onto the guide rail 550 in such a manner that the
center of gravity of each transport box 520 is immediately
below the guide rail 550 as seen from the top.

[0028] Each of the transport boxes 520 is formed with
a feeding port 5123 on the side face in the outer direction
through which the transport articles may be thrown.
[0029] Each of the accommodating chambers 5121 is
made to have a constant width Win the transport direction
over the entire area as seen from the front. Accordingly,
the width in the transport direction of the feeding space
5124 which is used when the transport articles 5101 are
fedis also W (constant) over the entire area as seen from
the front.

[0030] The transport boxes 520 are formed with a re-
volving bottom lid 518 at the bottom of each accommo-
dating chamber 5121 as discharging means for the trans-
port articles 5101.

[0031] The bottom lid 518 is pivotally supported at both
ends in such a manner that the bottom lid 518 is in the
open state (see the solid arrow in Fig. 26b) by spring bias
of a coil spring 581. On the other hand, the bottom lid
518 is kept in the closed state by engagement of a notch
582 with an engaging plate 583 when it is closed.
[0032] Also, the engagement plate 583 is coupled to
an abutment plate 584 which is pivotally supported in a
biased in the closed state (see the dotted arrow in Fig.
26b) by an elastic member such as a coil spring or the
like (not shown).

[0033] The bottom lid 518 is arranged so that, when
the transport box 520 is transported over a predeter-
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mined stacker 5113, a pin 586 of a solenoid 585 (see
Fig. 26a) disposed in the inward orientation projects for
a short time, thereby allowing the abutment plate 584 to
revolve. Such revolution also allows the engagement
plate 583 to revolve, thereby opening the biased bottom
lid 518 and maintaining such state.

[0034] Moreover, when the transport box 520 passes
the last stacker 5113, the bottom lid 518 in the open state
is in contact with a bottom plate (not shown) disposed at
the lower portion of the transport box 520, thereby re-
volving the bottom lid 518 in the closing direction. When
the bottom lid 518 is closed, the notch 582 engages with
the engagement plate 583 and the bottom lid 518 remains
in the closed state.

[0035] Itis to be noted, however, that the discharging
means is not limited to the above configuration compris-
ing the bottom lid 518.

[0036] As shown in Fig. 27, the feeding means 513
comprises, for example, two belts 5132, 5133 which run
over a plurality of rollers 5134 for transporting the trans-
port articles 101 therebetween, a roller 5135 provided at
the end portion in the transport direction, and swinging
means (not shown) for swinging the feeding means 513
inresponse to the transport speed and timing of the trans-
port box 520. With this arrangement, since the feeding
means 513 swings the transport box 520 in harmonize
with the transport speed and timing of the transport box
520, it is possible to extend the feeding time (from the
start of feeding to the completion of feeding).

[0037] Now, the operation of the transporter/sorter 500
as sown in Figs. 25 - 27 will be described.

[0038] The transporter/sorter 500 transports the trans-
port articles 5101 which are fed by the belts 514 of the
feeder 512 one by one to the feeding means 513. Then,
the feeding means 513 feeds the transport articles 5101
to the predetermined accommodating chamber 5121. It
is to be noted that, in general, the most upstream (or a
first) feeding means 513 feeds the transport articles 5101
to the leading (or a first) accommodating chamber 5121
in the transport direction. Then, the subsequently down-
stream (second, third and fourth) feeding means 513 feed
the transportarticles 5101 to the sequential (second, third
and fourth) accommodating chambers 5121.

[0039] Fig. 27 is cross section views seen from the top
for describing the feeding operation of the prior art feed-
ing means, wherein Fig. 27(a) is a schematic view when
the feeding is started, Fig. 27 (b) is a schematic view on
the half way of feeding operation, Fig. 27(c) is a sche-
matic view when the feeding operation has been com-
pleted and Fig. 27 (d) is a schematic when it is in prep-
aration for feeding.

[0040] InFig. 27(a), the feeding means 513 swings by
the swinging means in such a manner that the velocity
component atthe end portion where the transport articles
5101 are pushed outis substantially equal to the transport
speed of the transport box 520. And the transport articles
5101 are fed by the two belts 5132, 5133. Itis to be noted
that the feeding start time is when a leading end of a
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transport article 5101 reaches the feeding port 5123.
[0041] Then,inFig. 27 (b), the feeding means 513 con-
tinues to swing, thereby feeding the transport article 5101
into the feeding space 5124 in the accommodating cham-
ber 5121. As shown in Fig. 27(c), the feeding means 513
continues to swing and feeding until the tail end of the
transport article 101 reaches the feeding port 5123. The
completion time of feeding is the time when the tail end
of the transport article 5101 has reached the (the last)
feeding port 5123.

[0042] Upon completion of the feeding, the feeding
means 513 decreases the swinging speed and stops.
Subsequently, the feeding means 513 swings in the op-
posite (returning) direction and stops to resume the ready
condition in preparation for the next feeding as shown in
Fig. 27(d).

[0043] Itis to be noted that the transport articles 5101
are thrown into the feeding spaces 5124 from the feeding
ports 5123 in substantially horizontal direction and fall
downward by colliding with inner side plates 5125. And
the fallen transport articles 5101 are clamped by the outer
side plate 5126 (see Fig. 26b) so that they do not jump
out of the feeding ports 5123.

[0044] Then, the transporter/sorter 500 transport the
transport boxes 520 in which the transport articles 5101
are fed along the guide rail 550 to the section frames
5111 by driving means (not shown). And the transporter/
sorter 500 opens the bottom lids 518 for discharging the
transport articles 5101 into the respective stackers 5113
depending on their destinations. That is, the transporter/
sorter 500 can classify the transport articles 5101 to their
destinations while being transported.

[0045] Incidentally, let the width of each accommodat-
ing chamber 5121 in the transport direction be W and the
thickness of the transport article 5101 in the transport
direction be t as shown in Fig. 26b, the gap A of the feed-
ing spaces 5124 in the transport direction is A = W-t (mm).
[0046] Transport density of the transport boxes 520 is
given by t/W (%) on the assumption that the thickness of
the partitioning plates 5122 is negligible small.

[0047] Furthermore, the feeding time required for sta-
bly feeding the transport articles 5101 is proportional to
A and counter proportional to the transport speed v of
the transport boxes 520.

[0048] As understood from the above relationship, if
the transport density is increased in order to improve the
transport capacity of the transport boxes 520, A decreas-
es and thus reducing the feeding time, thereby decreas-
ing feeding stability. Similarly, if the transport speed v is
increased in order to improve the processing capacity of
the transporter/sorter 500, A decreases and thus reduc-
ing the feeding time, thereby decreasing feeding stability.
[0049] On the other hand, if the feeding speed of the
feeding means 513 is made constant, since the feeding
time increases as the length of the transport article 5101
in the feeding direction becomes longer, it is necessary
to increase the gap A in the transport direction or de-
crease the transport speed v.
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[0050] Since the transporter/sorter 500 can improve
processing capacity by increasing the transport density,
various techniques have been developed. Japanese pat-
ent publication no. 2003-237926 discloses techniques of
a transporter/sorter of variable transport box pitch type.
[0051] In this transporter/sorter, a transport box pitch
varying mechanism for varying the pitch of transport box-
es is provided at the boundaries between straight and
curved portions of an endless loop path. The density of
mounting of transport boxes in the straight portions thus
can be increased, and the transfer speed in the straight
portions can be held ata minimum necessary value. With
this arrangement, without reduction of the transport arti-
cle processing capacity, it is possible to ensure stable
operations of feeding and discharging transport articles.
[0052] Although the variable pitch type transporter/
sorter could increase the processing capacity by realizing
higher transport density at the straight portions, the mar-
ket demands are to provide further improvement on the
processing capacity. However, in the high density trans-
port, the adjacent transport boxes are almost in contact
with one another. In order to further increase the process-
ing capacity of the transporter/sorter, it is required to re-
duce the gap A of the accommodating chambers in the
transport direction or to increase the transport speed v
of the transport boxes.

[0053] However, the prior art transporters/sorters as
described hereinabove have the following problems.
[0054] In the prior art transporter/sorter 500 shown in
Figs. 22(a), 22(b) and 23, the transport wagons 530 un-
dergoing excursion along the endless loop path hang the
transport boxes 520 at the top center part thereof at a
constant interval for the transport of the transport boxes
520. While the minimum pitch L4 is set, at which adjacent
transport boxes 520 do not interfere with one another in
the curved portions of the endless loop path of the trans-
porter/sorter 500, in the straight portions the pitch L3 of
the transport boxes 520 includes a large gap. This means
a sacrifice given to the straight portions with respect to
the efficiency of mounting the transport boxes 520, i.e.,
the transport density. That is, it is impossible to improve
the processing capacity of the transport articles 5101 or
ensure stable processing operation.

[0055] Also, in the transporter/sorter 500 the number
of transport articles 5101 processed per unit time de-
pends on the transfer speed of the transport wagons 530.
That is, the processing number can be increased de-
pending on the transport speed. However, the transport-
er/sorter 500 has a drawback that increasing the trans-
port speed gives rise to unstable operations of feeding
(i.e., throwing) and discharging transport articles 5101,
executed with respect to the transport boxes 520 being
transferred, thus leading to reliability deterioration in the
operation of processing the transport articles 5101.
[0056] As a further drawback of the transporter/sorter
500, reducing the transfer speed to make stable the op-
erations of feeding and discharging the transport articles
5101, reduces efficiency of mounting the transport boxes
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520 in the straight portions, thus reducing the unit time
process capacity of the transporter/sorter 500.

[0057] The transporter/sorter as shownin Figs. 25 - 27
has a drawback that the transport articles tend to contact
with the partitioning plates of the accommodating cham-
bers at the opposite sides to the transport direction before
completion of feeding of the transport articles if the gap
Ain the transport direction between the adjacent accom-
modating chambers in the transport box is reduced or if
the transport speed v of the transport boxes of the trans-
porter/sorter is increased, thereby causing unstable
feeding or failure of feeding.

[0058] Particularly, if the transport articles become
larger in the feeding direction, the feeding time becomes
longer. The extended feeding time is a bottleneck for im-
proving the processing capacity of the transporter/sorter.
[0059] On the other hand, the transporter/sorter of var-
iable transport box pitch type as disclosed in the above
patent publication has a problem that the transport box
pitch varying mechanism is complicated in arrangement
and control, and therefore it is impossible to reduce, for
instance, the cost of manufacture.

SUMMARY OF THE INVENTION

[0060] Itis therefore an object of the present invention
to solve the above problems and to provide a transporter/
sorter, which is simple in arrangement and permits trans-
port articles processing capacity improvement and proc-
ess operation stabilization.

[0061] It is another object of the present invention to
provide a transport box and a transporter/sorter having
larger width between feeding spaces in the accommo-
dating chamber in the transport direction, thereby in-
creasing the transport density and improving transport
capacity while stabilizing the feeding operation of the
transport articles.

[0062] According toan aspectof the presentinvention,
there is provided a transporter/sorter comprising: a guide
rail having straight portions and curved portions and
forming an endless loop path; a plurality of transport wag-
ons supported for movement and undergoing excursion
along the endless loop path in aninter-coupled state; and
transport boxes supported on the transport wagons, re-
spectively, in a state of being found on the outer side of
the guide rails.

[0063] With this arrangement of the transporter/sorter,
it is possible to reduce the pitch of the transport wagons
in the curved portions of the guide rail in a range free
from contact of adjacent transport boxes with one anoth-
er. Thus, inthe transporter/sorter, the efficiency of mount-
ing transport boxes in the straight portions of the guide
rail, and hence the transport capacity can be improved.
[0064] By the term "the state of transport boxes found
on the outer side of the guide rail" is meant a state that,
in the top view, each transport box is fully found on the
outer side of the guide rail and also a state that more
than about 70 per cent (preferably more than 80 per cent)
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of each transport box is found on the outer side of the
guide rail.

[0065] Particularly, in the case of the state that the
transport box is fully found on the outer side of the guide
rail, even by minimizing the transport box pitch in the
straight parts of the guide rail, the transport boxes can
be moved along the curved parts of the guide rail without
possibility of contact of adjacent ones of them with one
another. Thus, with a constant transport speed of the
transporter/sorter, the transport capacity can be maxi-
mized.

[0066] According to another aspect of the present in-
vention, there is provided the above transporter/sorter,
wherein each of the transport wagons supports the side
surface of each transport box on the inner side thereof.
[0067] With this arrangement of the transporter/sorter,
it is possible to simplify the shape of the support arm of
the transport wagon and reduce the cost of manufacture.
Also, in the transporter/sorter, the top surface, outer side
surface and bottom surface of the transport box can be
utilized for feeding and discharging transport articles.
Thus, it is possible to improve the degree of design free-
dom.

[0068] According to another aspect of the present in-
vention, there is provided the above transporter/sorter,
wherein each of the transport boxes has a shock-absorb-
ing member provided on the front or rear surface.
[0069] For example, in the case where the transport
wagons in the transporter/sorter are moved at a high
speed, the front face of a transport box moving from the
curved portion to the straight portion of the guide rail may
collide with the rear face of the transport box moving
ahead. Even in such a circumstance of the transporter/
sorter, the shock-absorbing member will absorb the
shock of collision, thus preventing such undesired hap-
penings as noise generation and breakage of the trans-
port boxes.

[0070] According to a further aspect of the present in-
vention, there is provided the above transporter/sorter,
wherein each of the transport boxes has a plurality of
accommodating chambers.

[0071] With this arrangement of the transporter/sorter,
each transport wagon can transport a plurality of trans-
port articles, thereby reducing the cost of manufacture.
[0072] According to a still further aspect of the present
invention, there is provided the above transporter/sorter,
wherein each of the transport boxes is supported in an
inclined state in the progress direction or the counter-
progress direction.

[0073] With this arrangement of the transporter/sorter,
it is possible to transport plate-like transport articles ac-
commodated in the transport boxes in a stable state.
[0074] Particularly, in the case where each transport
box in the transporter/sorter has a discharging port pro-
vided at the bottom, each transport box is preferably sup-
ported in a state that itis slanted in the progress direction.
With this arrangement, transport articles are discharged
to the side opposite the progress direction, and thus they
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can be discharged smoothly.

[0075] According to a further aspect of the present in-
vention, there is provided the above transporter/sorter,
wherein the guide rail has a rail groove formed on the
side surface of the outer side.

[0076] With this arrangement of the transporter/sorter,
the overhung extent of the cantilever support of the trans-
port box can be reduced. Thus, it is possible to reduce
the mechanical load and improve the durability.

[0077] In the transporter/sorter according to the
present invention, even by setting a minimum transport
box pitch in the straight parts of the guide rail, in the
curved parts of the guide rail the transport boxes can be
moved without possibility of contact of adjacent ones of
them with one another. With this arrangement of the
transporter/ sorter, with a constant transfer speed it is
possible to maximize the transport capacity and also sta-
bilize the operations of feeding and discharging transport
articles.

[0078] According toan aspectof the presentinvention,
there is provided a transport box for receiving transport
articles fed from a feeding port of an accommodating
chamber, wherein the transport-direction width of a feed-
ing space in the accommodating chamber increases to-
ward the feeding port.

[0079] With this arrangement, when the feeding
means feeds a transport articles while swinging, the
transport direction gap in the feeding space is increased.
Thus, it is possible to increase the feeding time.

[0080] According to another aspect of the present in-
vention, there is provide the above mentioned transport
box, wherein the transport box has two or more accom-
modating chambers, and feeding ports for adjacent ac-
commodating chambers are provided at the opposite
sides.

[0081] With this arrangement, itis possible to increase
the transport density by making effective use of the
space-saved feeding space.

[0082] According to another aspect of the present in-
vention, there is provided a transport box for receiving
transport articles fed from a feeding port of an accom-
modating chamber, comprising: a feeding accommodat-
ing part provided in an upper part of the accommodating
chamber and having a feeding space with a large trans-
port-direction width; two or more discharging accommo-
dating parts disposed in a lower part of the accommo-
dating chamber and partitioned from one another in the
transport direction; and a guide means for selectively
causing the transport articles fed to the feeding accom-
modating part to fall into predetermined one(s) of the dis-
charging accommodating parts.

[0083] With this arrangement, it is possible to ensure
stable feeding operation and increase the transport den-
sity, thus improving the transport capacity.

[0084] According to a further aspect of the present in-
vention, there is provided a transport box for receiving
transport articles fed from a feeding port in an accommo-
dating chamber, comprising: a first accommodating
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chamber disposed in an upper part of the transport box
and having a feeding accommodating part formed with
a feeding space having a large transport-direction width
and a discharging accommodating part disposed in an
upper part of the feeding accommodating part and having
a transport-direction width smaller than the transport-di-
rection width of the feeding space, the transport articles
being accommodated in or passing through the discharg-
ing accommodating part; and a second accommodating
chamber disposed side-by-side with the discharging ac-
commodating part in the first accommodating chamber
and having a feeding space larger than the transport-
direction width.

[0085] With this arrangement, it is possible to ensure
stable feeding operation and increase the transport den-
sity with the accommodating part for discharging in the
first accommodating chamber.

[0086] According to a still further aspect of the present
invention, there is provided a transport box for receiving
transport articles fed from feeding ports in accommodat-
ing chambers, comprising: one or more partitioning mem-
bers each partitioning adjacent ones of the accommo-
dating chambers and revolved to increase the transport-
direction width of the feeding spaces in the accommo-
dating chambers; and revolving means for selectively
causing the partitioning members to revolve.

[0087] With this arrangement, by causing revolution of
the partitioning members, it is possible to selectively in-
crease the transport direction width of the feeding space,
ensure stable feeding operation and increase the trans-
port density.

[0088] According to a further aspect of the present in-
vention, there is provided either one of the above trans-
port box, wherein the transport-direction width of the
feeding spaces in the accommodating chambers is dif-
ferent depending on the transport articles.

[0089] With this arrangement, transport articles can be
fed to the accommodating rooms in the best feeding
spaces in dependence on the thickness or transport di-
rection dimension of the transport articles. Thus, itis pos-
sible to ensure stable feeding operation and increase the
transport density.

[0090] According to a further aspect of the present in-
vention, there is provided the above transport box,
wherein each of the accommodating chambers has a dis-
charging means for discharging the fed transport articles.
[0091] Withthis arrangement, itis possible to automat-
ically discharge and sort out transport articles.

[0092] According to a further aspect of the present in-
vention, there is provided a transporter/sorter comprising
a frame having a sorting-out frame and a feeding frame,
a guide rail provided inside the frame and in the form of
an endless loop having straight portions and curved por-
tions, and a plurality of transport boxes hung from the
guide rail and undergoing excursion along the endless
loop path, wherein: the transport boxes are either one of
the above mentioned transport boxes.

[0093] With this arrangement, the transport density
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can beincreased. Thus, itis possible to improve the proc-
ess capacity of the transporter/sorter, ensure stable feed-
ing operation and improve the yield factor of the trans-
porter/sorter.

[0094] With the transport box according to the present
invention, by increasing the transport direction width of
the feeding space in the accommodating room, it is pos-
sible to ensure stable operation of feeding transport ar-
ticles and also increase the transport density to improve
the transport capacity.

[0095] According to an aspect of the presentinvention,
there is provided a transporter/sorter comprising a plu-
rality of transport boxes undergoing circulation along an
endless loop path and feeding units for feeding transport
articles to the transport boxes, wherein each of the feed-
ing units comprises: a feeding means for feeding trans-
port boxes to each transport box, and a parallel-driving
means for driving the feeding means in parallel with the
transport box.

[0096] With this arrangement, since the transport time
can be extended, it is possible to ensure stable feeding
operation, reduce the transport direction gap A of the
accommodating chamber in the transport box and in-
crease the transport speed v of the transport boxes,
thereby improving the process capacity.

[0097] According to another aspect of the present in-
vention, there is provided the above transporter/sorter,
wherein the feeding means comprises: a receiving space
for receiving the transport articles while being driven by
parallel-driving; and a transport belt provided between a
receiving side and a discharging side of the receiving
space and transporting the received transport articles to
the discharging port side.

[0098] With this arrangement, the feeding means can
reliably receive transport articles even by being driven
by the parallel-driving.

[0099] According to another aspect of the present in-
vention, there is provided the above transporter/sorter,
wherein the feeding means is provided with a discharging
belt for discharging the transport articles.

[0100] With this arrangement, it is possible to reliably
discharge transport articles without causing damage
thereto.

[0101] According to a further aspect of the present in-
vention, there is provided the above transporter/sorter,
wherein the feeding means comprises: a receiving space
for receiving the transport articles while being driven by
parallel-driving; and a transporting/discharging belt pro-
vided between a receiving port side and a discharging
port side of the receiving space and serving to transport
the received transport articles to the discharging port side
and discharge the transport articles.

[0102] With this arrangement, it is possible to permit
common use of the belt, thereby reducing the cost of
manufacture.

[0103] According to a still further aspect of the present
invention, there is provided the above transporter/ sorter,
wherein the feeding means comprises: a parallel-driving
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guide forming an endless loop path; and a plurality of
parallel-driving wagons supported for movement on the
parallel-driving guide rail, and undergoing excursion
along the endless loop path and supporting the feeding
means in an inter- coupled state.

[0104] With this arrangement, the feeding means can
be continuously driven by parallel driving along the end-
less loop path, thereby increasing the parallel-driving
speed and readily controlling the parallel-driving speed
and timing.

[0105] According to a further aspect of the present in-
vention, there is provided the above transporter/sorter,
wherein the parallel-driving guide rail has a parallel-driv-
ing feeding area constituted by a straight portion.
[0106] With this arrangement, it is possible to simplify
the arrangement of the parallel-driving means and re-
duce the cost of manufacture.

[0107] According to a further aspect of the present in-
vention, there is provided the above transporter/sorter,
wherein the discharging belt or the discharging port side
thereof is revolved in the parallel-driving direction upon
reception of an external force.

[0108] With this arrangement, even in the case when
the feeding means passes through the parallel-driving
feeding area with the transport article found to be on both
the transport box and the feeding means, it is possible
to prevent undesired damage caused to the transport
article.

[0109] The transporter/sorter according to the inven-
tion permits, by feeding the transport article while driving
the feeding means in parallel with the transport box, to
ensure stable transport article feeding operation, in-
crease the transport speed and increase the transport
density, thereby improving the process capacity.

[0110] According to an aspect of the presentinvention,
there is provided a trolley type transporter/sorter com-
prising: an outer and an inner guide rails facing each
other and disposed side-by-side in the horizontal direc-
tion and forming an endless loop path; and a plurality of
transport boxes supported for movement on the outer
and inner guide rails and undergoing circulation along
the endless loop path in an inter-coupled state for revo-
lution on the inner side of the endless loop path.

[0111] With this arrangement, even by minimizing the
pitch of the transport boxes in the straight portions of the
endless loop path, the transport boxes can be moved
along the curved paths of the endless loop path with no
possibility of contacting adjacent boxes. Thus, it increas-
es the transport density of the transporter/sorter, and im-
proves the transport capacity. Also, since the transport
boxes are supported on the outer and inner guide rails,
it improves the support load and transports heavy trans-
port articles.

[0112] According to another aspect of the present in-
vention, there is provided the above trolley type trans-
porter/sorter, wherein each of the transport boxes has
feeding rollers rolling on the outer and inner guide rails.
[0113] With this arrangement, the transport boxes can
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be supported on the outer and inner guide rails in a stable
state.

[0114] According to another aspect of the present in-
vention, there is provided the above trolley type trans-
porter/sorter, wherein each of the transport boxes has
partitioning members for partitioning the accommodating
chamber and a revolving means for revolving the parti-
tioning members to increase the transport-direction width
of a feeding space in the accommodating chamber.
[0115] With this arrangement, it is possible to selec-
tively increase the transport-direction width of the feeding
space, thereby ensuring stable feeding operation and in-
creasing the transport density.

[0116] According to a further aspect of the present in-
vention, there is provided the above trolley type trans-
porter/sorter, wherein the revolving means is locked at a
predetermined position in a state that the partitioning
members are biased in the transport direction.

[0117] Withthis arrangement, it simplifies the partition-
ing plate revolving means and reduces the cost of man-
ufacture.

[0118] According to a still further aspect of the present
invention, there is provided the above trolley type trans-
porter/sorter, wherein the revolving means comprises a
coupling member for rotatably coupling the partitioning
members, and an upper roller and a lower roller for ver-
tically clamping the support rail and rotatably supporting
the partitioning members.

[0119] With this arrangement, it is possible to cause
revolution of the partitioning members and further sup-
port the transport boxes by a multi-point support.
[0120] According to a further aspect of the present in-
vention, there is provided the above trolley type trans-
porter/sorter, wherein the support rail is upwardly curved
with respect to the feeding means.

[0121] With this arrangement, when transporting the
transport boxes to a position corresponding to the feeding
means, the partitioning members can be automatically
opened, thereby readily and reliably controlling the rev-
olution of the partitioning members.

[0122] According to a further aspect of the present in-
vention, there is provided the above trolley type trans-
porter/sorter, wherein the support rail comprises an outer
guide rail and an inner guide rail.

[0123] With this arrangement, the partitioning mem-
bers can be supported on the outer and inner rails for
revolution.

[0124] The trolley type transport box according to the
invention minimizes the pitch of the transport boxes in
the straight portions of the endless loop path and im-
proves the transport capacity. Also, since the transport
boxes are supported on the outer and inner guide rails,
it is possible to improve the support load and transport
heavy transport articles.

[0125] Furthermore, by increasing the transport-direc-
tion width of the feeding spaces in the feeding chambers,
it is possible to stabilize the article feeding operation.
[0126] Otherobjects and features of the presentinven-
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tion will be clarified from the following description with
reference to attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0127]

Fig. 1 (a) and 1(b) are schematic views showing a
first embodiment of the transporter/sorter according
to the present invention, Fig. 1(a) being a plan view
and Fig. 1(b) being a front view;

Fig. 2 is an enlarged schematic view showing a part
Ain Fig. 1(a);

Fig. 3ais aschematicfront view showing an essential
part of the first embodiment of the transporter/sorter
according to the present invention;

Fig. 3bis a schematic top view showing an essential
part of the first embodiment of the transporter/sorter
according to the present invention;

Fig. 3cis aschematic side view showing an es sential
part of the first embodiment of the transporter/sorter
according to the present invention;

Fig. 4a is an outer schematic side view of a first em-
bodiment of the transport box according to the
present invention;

Fig. 4bis a schematic cross section view taken along
line A-A in Fig. 4a;

Fig. 5 is a schematic sectional view for describing
an example of operation of transport article feeding
to the first embodiment of the transport boxes of the
present invention;

Fig. 6 is a schematic side view for describing the
basic arrangement of a second embodiment of the
transport box according to the present invention;
Fig. 7ais a schematic side view showing the second
embodiment of the transport box according to the
presentinvention, with a showing of the feed of trans-
port articles from the first and the second feeders;
Fig. 7b is a schematic side view showing the second
embodiment of the transport box according to the
present invention, with a showing of the falling of the
fed transport articles into the forward accommodat-
ing part for feeding;

Fig. 7cis a schematic side view showing the second
embodiment of the transport box according to the
presentinvention, with a showing of the feed of trans-
port article from the third and the fourth feeders;
Fig. 7d is a schematic side view showing the second
embodiment of the transport box according to the
present invention, with a showing of the falling of the
fed transport articles into the rearward accommodat-
ing part for feeding;

Fig. 7e is a schematic side view showing the second
embodiment of the transport box according to the
present invention, with a showing of the discharging
of transport articles into a predetermined stacking
part;

Fig. 8a is an outer schematic side view showing a
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third embodiment of the transport box according to
the present invention;

Fig. 8b is an outer cross section view of an applica-
tion of the third embodiment of the transport box ac-
cording to the present invention;

Fig. 9a is a schematic side view showing a fourth
embodiment of the transport box according to the
present invention;

Fig. 9b is a schematic perspective view showing a
partitioning member of the fourth embodiment of the
transport box according to the present invention;
Fig. 9c is a fragmentary enlarged schematic cross
section view for describing the revolving operation
of the partitioning member in the fourth embodiment
of the transport box according to the present inven-
tion;

Fig. 10a is an enlarged schematic outer side cross
section view showing an application of the fourth em-
bodiment of the transport box according to the
present invention;

Fig. 10b is a schematic cross section view taken
along line B-B in Fig. 10a;

Fig. 11 is a schematic front view of a second embod-
iment of the transporter/sorter according to the
present invention;

Fig. 12ais an enlarged schematic plan view showing
an important part of the feeding member in the trans-
porter/sorter as shown in Fig. 11;

Fig. 12b is a schematic cross section view taken
along line A-A in Fig. 12a;

Fig. 12cis an enlarged schematic view as seen from
the direction B in Fig. 12a;

Fig. 13 is schematic views of the feeding member in
Fig. 12 for describing feeding steps of transport ar-
ticles;

Fig. 14 is a schematic view of feeding means as an
application of the transporter/sorter in Fig. 12;

Fig. 15a is a schematic plan view of a third embod-
iment of the transporter/sorter according to the
present invention;

Fig. 15b is a schematic front view of the transporter/
sorter in Fig. 15a;

Fig. 16a is a schematic front view of a fifth embodi-
ment of the transport box for transporter/sorter ac-
cording to the present invention;

Fig. 16b is a schematic side view of the transport
boxes in Fig. 16a;

Fig. 17 is an enlarged schematic view of a part A in
Fig. 16a;

Fig. 18 is a schematic side view of a sixth embodi-
ment of the transfer box for transporter/sorter ac-
cording to the present invention;

Fig. 19 is a schematic perspective view of a parti-
tioning plate in the transport box for transporter/sort-
erin Fig. 18;

Fig. 20a is a schematic front view of a sixth embod-
iment of the transport box for transporter/sorter ac-
cording to the present invention;
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Fig. 20b is a schematic side view of the transport
box for transporter/sorter in Fig. 20a;

Fig. 21 is a schematic side view of the transport box
for transporter/sorter in Fig. 20 for describing the
condition when the partitioning plates are in the open
state;

Figs. 22(a) and 22(b) are schematic views showing
a prior art transporter/sorter, Fig. 22 (a) being a plan
view and Fig. 22(b) being a front view;

Fig. 23 is a schematic enlarged view showing a part
E in Fig. 22(a);

Fig. 24 is a schematic enlarged view taken from a
direction F in Fig. 23;

Fig. 25a is a schematic plan view of another prior art
transporter/sorter;

Fig. 25b is a schematic front view of the transporter/
sorter in Fig. 25a;

Fig. 26a is a schematic front view of the transport
box in Fig. 25;

Fig. 26b is a schematic side view of the transport
box in Fig. 25 as seen from outside; and

Fig. 27 is cross section views of the feeding means
as seen from the top for describing the feeding steps,
wherein (a) is a schematic view at the start of feeding,
(b) is a schematic view on the half way of feeding,
(c) is a schematic view when feeding has been com-
pleted, and (d) is a schematic in preparation for next
feeding.

PREFERRED EMBODIMENTS OF THE INVENTION

[0128] Preferred embodiments of the transporter/sort-
er and transport box according to the present invention
will now be described with reference to the drawings.
[0129] Figs. 1(a) and 1(b) are schematic views show-
ing a transporter/sorter according to a first embodiment
of the present invention, Fig. 1(a) being a plan view and
Fig. 1(b) being a front view. Fig. 2 is an enlarged sche-
matic view showing a part A in Fig. 1(a).

[0130] Referring to Figs. 1(a) and 1(b), the illustrated
transporter/sorter 1 is different from the above prior art
transporter/sorter 500 in that, it comprises a plurality of
transport wagons 30 supported on a guide rail 50 for un-
dergoing excursion along an endless loop path and trans-
port boxes 20 with a side face thereof hung by the trans-
port wagons 30. The other constituent elements are sub-
stantially the same as in the prior art transporter/sorter
500. Accordingly, the constituent elements in Fig. 1 sim-
ilar to those in Fig. 22 have the same reference numerals
and detailed descriptions thereof are abbreviated herein.
[0131] Fig. 3a is a schematic front view showing an
essential part of the first embodiment of the transporter/
sorter according to the present invention. Fig. 3b is a
schematic top view showing an essential part of the em-
bodiment of the transporter/sorter according to the
presentinvention. Fig. 3cis a schematic side view show-
ing an essential part of the embodiment of the transporter/
sorter according to the present invention.
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[0132] Referring to Figs. 3a - 3c, each transport box
20 is a substantially rectangular box accommodating
transport articles 3, which are large rectangular plate-like
envelopes. The transport box 20 has a feeder port (not
shown) formed in faces of the top and outer side (i.e.,
outer side of the guide rail 50) for feeding transport arti-
cles 3.

[0133] The transport box 20 has accommodating
chambers 22a and 22b, each having the bottom provided
with a rotary bottom lid 21 for discharging transport arti-
cles 3 downward.

[0134] The transport articles 3 may be documents,
magazines, books, CD cases, etc. greater in size than a
post card, but this is by no means limitative.

[0135] The transport boxes 20 are supported in a state
that they are entirely found on the outer side of the guide
rail 50. With this arrangement of the transporter/sorter 1,
it is possible to reduce the pitch of the transport wagons
30 in the curved portions of the guide rail 50 in a range
that adjacent transport boxes do not contact with one
another.

[0136] Particularly, inthis embodimentall the transport
boxes 20 are found to be on the outer side of the guide
rail 50. With this arrangement, even by setting the pitch
L1 of the transport boxes 20 in the straight parts of the
guide rail 50 to the minimum value, the transport boxes
20 can be moved along the curved portions of the guide
rail 50 without possibility of contacting with adjacent box-
es (see Fig. 2). Thus, when the transport speed in the
transporter/sorter 1 is constant, the transport capacity
can be maximized.

[0137] In the transporter/sorter 1, in the straight and
curved portions of the guide rail 50 the pitch of the trans-
port boxes 20 is made constant (pitch L1 = pitch L2).
Also, in the straight parts of the guide rail 50, the pitch
L1 of the transport boxes 20 includes a small gap A
SMALL. However, the gap A SMALL is very small, per-
mitting improvement of the efficiency of mounting the
transport boxes 20 in the straight portions of the trans-
porter/sorter 1 and also permitting improvement of the
transport density.

[0138] Inthe transporter/sorter 1, each of the transport
boxes 20 is provided, at the front face, with a substantially
plate-like shock absorber 23 of rubber or the like elastic
material (see Figs. 3a and 3b). When the transport wag-
ons 30 in the transporter/sorter 1 are moved at a high
speed, the front face of a transport box 20 moving from
the curved portion to the straight portion of the guide rail
50 may collide with the rear face of the transport box 20
moving ahead. However, with the above arrangement
the shock absorber 23 will absorb the shock of collision.
Itis thus possible to prevent such undesired happenings
as noise generation and breakage of transport boxes 20.
[0139] Each transport box 20 has a mounting member
32 secured to its side face on the inner side (i.e., the inner
side of the guide rail 50) for its mounting on the associated
transport wagon 30, that is, for its support in cantilever
support by a support arm of the transport wagon 30. With
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this arrangement, it is possible to simplify the shape of a
support arm 33 of the transport wagon 30 and reduce
the cost of manufacture.

[0140] Since the transport boxes 20 are supported by
cantilever support, the transporter/sorter 1 can be called
as side support transporter/sorter.

[0141] Inthis embodiment, each of the transport boxes
20 has two accommodation chambers 22a and 22b so
as to be able to accommodate two transport articles 3 at
a time. With this arrangement, one transport wagon 30
can transport two transport articles 3 at a time, and it is
possible to reduce the equipment cost.

[0142] The accommodation chambers 22a and 22b
may not be limited to two but may be more than two.
[0143] Each of the transport boxes 20 is supported in
a state that its upper part is slanted by about 20 degrees
from the vertical toward the progress direction (see Fig.
3c). With this arrangement of the transporter/sorter 1,
plate-like transport articles 3 accommodated in the trans-
port boxes 20 can be transported in a stable state, and
can also be discharged smoothly because they are dis-
charged rearward and downward.

[0144] While the transport articles 3 are assumed to
have substantially rectangular plate-like shapes such as
large home-distributed envelopes, such shapes are by
no means limitative.

[0145] Each of the transport wagons 30 includes a
base 34 having a hook-shape in the top view, a plurality
of roller bearings 35a - 35f provided on the base 34, a
mounting member 32 mounted on the transport box 20
and the support arm 33 for coupling together the mount-
ing member 32 and the base 34.

[0146] The roller bearings 35a - 35f roll along inner
grooves 51 and 52 and a rail groove 54 of the guide rail
50, whereby the transport wagon 30 is movably support-
ed on the guide rail 50.

[0147] In this embodiment, each transport wagon 30
is supported on the guide rail 50 by the roller bearing 35a
mounted on the bottom on the side opposite progress
direction side, the roller bearing 35b mounted inward on
the side opposite the process direction side, roller bear-
ings 35c and 35d mounted outward on the side opposite
the progress direction side, the roller bearing 35e mount-
ed inward on the progress direction side and the roller
bearing 35f mounted inward in the progress direction
side. The roller bearings 35a, 35f also function as joints
for coupling together adjacent transport wagons 30, and
the coupled transport wagons 30 can be moved along
the curved portions in the horizontal and vertical direc-
tions.

[0148] The above arrangement of the transport wag-
ons 30 is by no means limitative.

[0149] The guide rail 50 is a metal rail having the inner
grooves 51 - 53 and the rail groove 54 for supporting the
roller bearings 35a - 35f of the transport wagon 30.
[0150] The transporter/sorter 1 is arranged such that
the rail groove 54 is formed on the side face of the outer
side of the guide rail 50. With this arrangement of the
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transporter/sorter 1, it is possible to reduce the overhung
extent of the cantilever support of the transport box 20,
thus reducing the mechanical load and improving the du-
rability of the roller bearings 35a - 35f.

[0151] In this embodiment, the guide rail 50 is in the
form of an oval loop, but this shape is by no means lim-
itative.

[0152] Now, the operation of the sorter/transporter 1
will be described.

[0153] Transport articles 3 are transported one by one
from the feeder frame 12 via the belt 14 to the feeder 13,
and then to predetermined transport boxes 20.

[0154] The transport boxes 20 are transported at a
constant speed by a driving means (not shown), which
drives the chain conveyor 60. As shown in Fig. 2, in the
transporter/sorter 1 the pitch of the transport boxes 20 is
set to be constant (pitch L1 = pitch L2). In the straight
portions of the guide rail 50, the pitch L1 of transport
boxes 20 includes asmall gap A SMALL, but the transport
boxes 20 are transported by the chain conveyor 60 with
substantially zero gap between adjacent boxes. Thus,
the efficiency of mounting transport boxes 20 in the
straight portions of the guide rail 50, and hence the trans-
port density, is improved.

[0155] While transport boxes 20 are transported along
the curved portions of the guide rail 50, the orbit of the
transport wagons 30 traces the circumference with a ra-
dius R. During this time, although the pitch L2 of the trans-
port wagons 30 is not changed, the outer side pitch L2’
of the transport boxes 20 is greater than the pitch L1.
Thus, the transport boxes 20 pass through the curved
portions of the guide rail 50 without interference with one
another.

[0156] Thetransportarticles 3 transported in the trans-
port boxes 20 are discharged into predetermined stack-
ers 11a in the section frames 11 for individual destina-
tions, respectively. That is, while transporting transport
articles 3, the transporter/sorter 1 sorts out the transport
articles 3 for individual destinations.

[0157] With this arrangement of the transporter/sorter
1, the efficiency of mounting transport boxes 20 in the
straight portions of the guide rail 50 is improved to (pitch
L3/pitch L1) times as compared to the prior art transport-
er/sorter 500. Thus, in the transporter/sorter 1, the
number of transport articles 3 processed per unit time is
increased to (pitch L3/pitch L1) times as compared to the
prior art transporter/sorter 500 without increasing the
transport speed of the transport boxes 20.

[0158] Also, inthe transporter/sorter 1, by reducing the
transport speed of the transport boxes 20, the operations
of feeding and discharging transport articles 3 can be
stabilized with the same number of transport articles 3
processed per unit time as in the prior art transporter/
sorter 500.

[0159] Furthermore, in the transporter/sorter 1, by ap-
propriately adjusting the transport speed of the transport
boxes 20 the operations of feeding and discharging trans-
port articles 3 can be stabilized while increasing the
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number of transport articles 3 processed per unit time as
compared to the prior art transporter/sorter 500.

[0160] Still further, in the transporter/sorter 1, unlike
the transporter/sorter of variable transport box pitch type
as disclosed in the above mentioned Japanese patent
publication, it is not necessary to provide any transport
box pitch varying mechanism at the boundaries between
the straight and curved parts of the endless loop path.
Thus, it is possible to simplify the arrangement and con-
trol and greatly reduce the equipment cost.

[0161] Moreover, in the transporter/sorter 1, transport
articles 3 can be fed to the transport boxes 20 from the
top thereof and discharged downward from the bottom.
Thus, it is possible to improve the degree of design free-
dom.

[0162] While only a preferred embodiment of the trans-
porter/sorter according to the present invention has been
shown and described, this embodiment is by no means
limitative, and various changes and modifications are
possible without departing from the scope of the present
invention.

[0163] For example, while the endless loop path has
a single-stage arrangement in the height direction, this
arrangement is by no means limitative, and the present
invention is applicable as well to endless loop paths with
arrangements having two or more stages.

[0164] While the transporter/sorter according to the
present invention is particularly suited for such transport
articles as documents, magazines, books, CD cases,
etc., greater in size than a post card, such transporter/
sorter forlarge transportarticles is by no means limitative,
and the present invention is suitably applicable as well
to transporter/sorters for small transport articles such as
post cards and small envelopes.

[0165] However, by reducing the transport direction
gapA of the accommodating rooms in the transport boxes
ofthe transporter/sorter orincreasing the transport speed
v of the transport boxes, before completion of the feeding
of transport articles the transport articles will be brought
into contact with the partitioning members on the counter-
transport direction side of the accommodating rooms.
Therefore, the feeding may be unstable or may not be
enabled.

[0166] Particularly, with enlarged transport articles
with increased transport direction dimension, the feeding
time is increased. The increased feeding time poses a
problem that the process capacity of the transporter/sort-
er can not be improved.

[0167] To solve the above problem, the presentinven-
tion has an object of providing a transport box and a trans-
porter/sorter, which permits increasing the transport den-
sity and improving the transport capacity, while providing
for stable operation of feeding transport articles by in-
creasing the transport direction width of the feeding spac-
es in the accommodating rooms.

[0168] In addition, the transporter/sorter according to
the present invention permits improving the process ca-
pacity and also ensure stable feeding operation to im-
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prove its yield factor.

[0169] Now, embodiments of the transport box accord-
ing to the present invention will be described in greater
details with reference to Figs. 4 - 10.

[0170] Fig. 4a is an outer side schematic side view
showing a first embodiment of the transport box accord-
ing to the present invention. Fig. 4b is a schematic cross
section view taken along line A-A in Fig. 4(a).

[0171] Referring to Figs. 4a and 4b, designated by ref-
erence numeral 111 is the transport box, which has a
first to a fourth accommodating chambers 121a - 121d
defined by partitioning members 122a - 122c. In this em-
bodiment, the transfer boxes 111 are shown side-by-side
for describing their pitch.

[0172] Asshownin Fig. 4b, in the first accommodating
chamber 1213, an end on the inner side of the partitioning
member 122a is found on the transport direction side, an
end on the outer side of the partitioning member 122a is
found on the side opposite the transport direction side,
and a feeding port 123a is provided on the outer side.
Thus, the width in the transport direction of a feeding
space 124a becomes broader toward the feeding port
123a. With this arrangement, when a feeding means 113
feeds a transport article (not shown) with its swinging, a
transport di rection gap A of the feeding space 124a can
be effectively increased to extend the feeding time. For
example, it is possible to feed a transport article which
is elongate in the transport direction without need of re-
ducing the transport speed v.

[0173] As shown in Fig. 4b, in the second accommo-
dating chamber 121b, an end on the inner side of the
partitioning member 122a is found on the transport di-
rection side, an end on the outer side of the partitioning
member 122a is found on the anti-transport direction
side, and a feeding port 123b is found on the inner side.
The partitioning member 122b is directed right in the
transport direction. Thus, the transport direction width of
the feeding space 124b becomes broader toward the
feeding port 123b. With this arrangement, when the feed-
ing means 113 feeds a transport article (not shown) with
its swinging, the transport direction gap A of the feeding
space 124b can be increased to extend the feeding time.
For example, itis possible to feed a transport article elon-
gate in the feeding direction without need of reducing the
transport speed v.

[0174] Inthetransportbox 111, feeding ports 123a and
123b of the adjacent accommodating chambers 121a
and 121b are provided on the opposite sides. With this
arrangement, it is possible to utilize the space-saved
feeding spaces 124a and 124b to increase the transport
density.

[0175] The third accommodating chamber 121c has
substantially the same arrangement as the first accom-
modating chamber 121a, and the fourth accommodating
chamber 121d has substantially the same arrangement
as the second accommodating chamber 121b. The re-
mainder of the arrangement is substantially the same as
in the prior art transporter/sorter 520.
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[0176] Fig. 5is a schematic cross section view for des
cribing the operation of transport article feeding to the
transport boxes according to the first embodiment of the
present invention.

[0177] Referring to Fig. 5, in each transport box 111,
the feeding (or transport) direction of the accommodating
chambers 121a and 121c¢ is from the outer to the inner
side, and the feeding direction of the accommodating
chambers 121b and 121d is from the inner to the outer
side. Also, the most upstream side (i.e., the first) feeding
means (not shown) feeds transport articles (not shown)
to the first accommodating chamber 121a on the side
closestto the transport direction side, and then the down-
stream side (i.e., the second - the fourth) feeding means
successively feed transport articles to the anti-transport
direction side (i.e., the second, third and fourth) accom-
modating chambers 121b, 121c, 121d.

[0178] In this way, with the transport box 111 of the
above arrangement it is possible to extend the feeding
time, improve the stability of the feeding operation, and
increase the transport density of transport articles, there-
by improving the transport capability.

[0179] A first example of the present invention relates
to the first embodiment of the transport box 111. As
shown in Fig. 4b, in this transport box 111, the transport
direction width W of the feeding ports 123a - 123d is set
to about 55 mm, and the transport direction width W1 of
the central part of the accommodating chambers 121a -
121d is set to about 37.5 (i.e., (55 + 20)/2) mm. The pitch
of the transport boxes 111 is set to about 160 mm.
[0180] With this arrangement, the transport direction
gap A of the transport box 111 is increased by about 17.5
(i.e., W-W1) mm to correspondingly extend the feeding
time. It is thus possible to stabilize the feeding operation
and increase the transport speed v.

[0181] Now, Fig. 6 is a schematic side view for describ-
ing the basic arrangement of a second embodiment of
the transport box according to the present invention.
[0182] Referring to Fig. 6, the transport box 111a has
afirst to a fourth accommodating chambers 131a- 131d.
These accommodating chambers 131a - 131d have sub-
stantially the same arrangement, and the first accommo-
dating chamber 131a will be described as a representa-
tive.

[0183] The accommodating chamber 131a comprises
an accommodating part 134a for feeding, two accommo-
dating parts 135a and 136a for discharging and a guide
means 137a.

[0184] The accommodating part 134a for feeding is
provided in an upper part of the accommodating chamber
131a. The accommodating part 134a has a feeding
space 1341 having a wide transport direction width, and
permits extension of the feeding time. The transport di-
rection width of the feeding space 1341 is constant over
the entire area in the front view.

[0185] The accommodating part 134a for feeding fur-
ther has a feeding port 133a on the outer side of the guide
rail 150.
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[0186] The accommodating parts 135a and 136a are
provided in a lower part of the feeding chamber 131a.
[0187] The accommodating parts 135a and 136a for
discharging are partitioned by the partitioning member
132a such that they have substantially the same trans-
port direction width. Thus, the transport direction width
of the accommodating parts 135a and 136a for discharg-
ing is about one half the transport direction width of the
accommodating part 1341 for feeding. The transport di-
rection width of the accommodating parts 135a and 136a
for discharging is set such as to permit feeding and dis-
charging transport articles 101 without any trouble, and
is constant over the entire area in the front view.

[0188] Each of the accommodating parts 135a and
136a for discharging has a bottom lid 118 provided on
the bottom, thus permitting transport articles 101 to fall
in predetermined stacking parts 1113.

[0189] Between the accommodating part 134a for
feeding and the accommodating parts 135a and 136a for
discharging, a guide means 137a is provided, which has
a front revolving member 1371a provided for revolving
on a transport direction side wall 1373a, a rear revolving
member 1372a mounted for revolving on a wall 1374a
on the anti-transport direction side, and a drive means
for causing revolution of the revolving members 1371a
and 1372a. In the top view, the revolving members 1371a
and 1372a in the closed state thereof have such a shape
that a plurality of projections (not shown) mesh with one
another.

[0190] In their closed state, the revolving members
1371a and 1372a project at right angles from the walls
1373a and 1374a, respectively, in a half open state their
ends are found right above the distal end odd the parti-
tioning member 132 a (shown by dashed lies in Fig. 6),
and in their open state they are revolved past the vicinity
of the distal end of the partitioning member 132a until
they become substantially parallel with the walls 1373a
and 1374a, respectively.

[0191] At the time of shifting a transport article 101
accommodated inthe accommodating part 134a for feed-
ing to the accommodating part 135a for discharging, the
guide means 137a opens the forward revolving member
1371a and half opens the rearward revolving member
1372a. In this way, the transport article 101 accommo-
dated in the accommodating part 134a for feeding can
be selectively caused to fall into the accommodating part
135a for discharging. At the time of shifting a transport
article 101 accommodated in the accommodating part
134a for feeding to the accommodating part 136a for dis-
charging, the guide means 137a opens the rearward re-
volving member 1372a, and half opens the forward re-
volving member 1371a. In this way, the transport article
101 accommodated in the accommodating part 134a for
feeding can be selectively caused to fall into the accom-
modating part 136a for discharging.

[0192] The above arrangement of the guide means
137a is by no means limitative. For example, such an
arrangement may be made that the distal end of the par-
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titioning member 132a is evolved to the transport direc-
tion side or the anti-transport direction side.

[0193] The remainder of the arrangement is substan-
tially the same as in the prior art transport box 520.
[0194] The operation of the transport box 111a having
the above arrangement will now be described with refer-
ence to Figs. 7a - 7e.

[0195] Fig. 7ais a schematic side view showing a sec-
ond embodiment of the transport box according to the
present invention, with a showing of the feed of transport
articles from the first and second feeders.

[0196] Referring to Fig. 7a, in the transport box 111a,
transport articles 101 are fed with the guide means 137a
-137din the closed state. More specifically, the first feed-
er 112 feeds transport articles 101 to the accommodating
parts 134a and 134c for feeding, and then the second
feeder 112 feeds transport articles 101 to the accommo-
dating parts 134b and 134d for feeding.

[0197] Fig. 7b is a schematic side view showing the
second embodiment of the transport box according to
the present invention, with a showing of the falling of the
fed transport articles into the forward accommodating
part for feeding.

[0198] Referring to Fig. 7b, the guide means 137a -
137d open the revolving members 1371a - 1371d and
half open the revolving members 1372a - 1372d, thereby
causing the fed transport articles 101 to fall into the ac-
commodating parts 135a - 135d for discharging. Then,
the guide means 137a - 137d (not shown) are closed.
[0199] Fig. 7c is a schematic side view showing the
second embodiment of the transport box according to
the present invention, with a showing of the feed of trans-
port articles from the third and fourth feeders.

[0200] Referring to Fig. 7c, in the transport box 111a,
transport articles 101 are fed with the guide means 137a
- 137d in the closed state. More specifically, the third
feeder 112 feeds transport articles 101 to the accommo-
dating parts 134a, 134c for feeding, and the fourth feeder
1 12 feeds transport articles 101 to the accommodating
parts 13 4b, 134d for feeding.

[0201] Fig. 7d is a schematic side view showing the
second embodiment of the transport box according to
the present invention, with a showing of the falling of the
fed transport articles into the rearward accommodating
part for feeding.

[0202] Referring to Fig. 7d, the guide means 137a- 13
7d open the revolving members 1372a - 1372d and half
open the revolving members 1371a - 1371d, thereby
causing the fed transport articles 101 into the accommo-
dating parts 136a - 136d for feeding. Then, the guide
means 137a - 137d (not shown) are closed.

[0203] Fig. 7e is a schematic side view showing the
second embodiment of the transport box according to
the present invention, with a showing of the discharging
of transport articles into a predetermined stacking part.
[0204] Referring to Fig. 7e, when the transport box
111a is transported to be above the predetermined ac-
commodating part 1111, it opens the bottom lid 118, thus
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discharging the transport articles 101.

[0205] Inthis way, the instantembodiment of the trans-
port box 111a transports the transport articles 101 in the
state thereof accommodated in the accommodating parts
135a, 136a, 135b, 136b, 135¢, 136¢, 135d, 136d with a
small transport direction width. Thus, it is possible to in-
crease the transport density. Also, in their feeding, the
transport articles 101 are fed to the feeding space 1341
having a large transport direction width. Thus, it is pos-
sible to stabilize the feeding operation.

[0206] A second example of the present invention re-
lates to the second embodiment of the transportbox 111a
according to the present invention. As shown in Fig. 6,
in the accommodating chambers 131a - 131d the trans-
port direction width W of the feeding space 1341 is set
to about 80 mm, and in the accommodating parts 135a
- 135d and 136a - 136d the transport direction width W1
is set to about 40 mm.

[0207] With this arrangement of the transport box
111a, compared to the first example of the transport box
111 the transport direction gap A is increased by about
25 (i.e., 80 - 55) mm, and the feeding time is correspond-
ingly extended. Thus, itis possible to stabilize the feeding
operation and further increase the transport speed v.
[0208] Now, Fig. 8a is an outer schematic side view
showing a third embodiment of the transport box accord-
ing to the present invention.

[0209] Referringto Fig. 8a, the transport box 111b has
a first to a fourth accommodating chambers 141a - 141d.
The firstand the second accommodating chambers 141a
and 141b constitute a pair, and the third and the fourth
accommodating chambers 141cand 141d have substan-
tially the same arrangement as the first and second ac-
commodating chambers 141a and 141b, respectively.
Thus, the first and the second accommodating chambers
141a and 141b will be described as a representative.
[0210] The firstaccommodating chamber 141a has an
accommodating part 144a for feeding, which is disposed
abovethetransportbox 111band serves toreceive trans-
port articles 101 fed to it, and an accommodating cham-
ber 145a for discharging, disposed under he accommo-
dating part 144a for feeding and accommodating trans-
port articles 101.

[0211] The accommodating part 144a for feeding has
a feeding space 1441a having a large transport direction
width. The transport direction width of the accommodat-
ing part 145a for discharging is set to be smaller than the
transport direction width of the feeding space 1441a.
Transport articles 101 fed to the feeding space 1441a of
the accommodating part 144a for feeding, are caused to
fall into and accommodated in the accommodating part
145a for discharging. At this time, the slanted partitioning
member 142a causes the transport articles 101 to fall
smoothly.

[0212] With this arrangement, transport articles 101
can be fed to the feeding space 1441a having a large
transport direction width. Thus, it is possible to extend
the feeding time and stabilize the feeding operation. Also,
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since transport articles are transported in their state ac-
commodated in the accommodating part 145a for dis-
charging having a small transport direction width, it is
possible to increase the transport density.

[0213] The accommodating part 144a for feeding fur-
ther has its bottom provided with the bottom lid 118 cor-
responding to the transport direction width of the accom-
modating part 145a for discharging, and it discharges the
accommodated transport articles 101 into predetermined
stacking parts 1113.

[0214] The second accommodating chamber 141b is
disposed side-by-side with the accommodating part 145a
for discharging in the first accommodating chamber
141a, and has a feeding space 1441b having a large
transport direction width. With this arrangement, trans-
port articles 101 can be fed to the feeding space 1441b
having a large transport direction width. Thus, it is pos-
sible to extend the feeding time and stabilize the feeding
operation.

[0215] The second accommodating part 141b further
has its bottom provided with a lid 118 corresponding to
the transport direction width of the accommodating
chamber 141b, and it discharges the accommodated
transport articles 101 to predetermined stacking parts
1113.

[0216] The remainder of the arrangement is substan-
tially the same as in the prior art transport box 520.
[0217] Now, the operation of the transport box 111b of
the above arrangement will be described.

[0218] Firstly, the transport box 111b is transported
with the bottom lids 118 in the closed state, and the first
feeder 112 feeds transport articles 101 to the feeding
space 1441a of the first accommodating chamber 141a.
Then, the second feeder 112 feeds transport articles 101
to the feeding space 1441b of the second accommodat-
ingchamber 141b. Then, the third feeder 112 feeds trans-
port articles 101 to the feeding space 1441c of the third
feeding chamber 141c. Then, the fourth feeder 112 feeds
transport articles 101 to the feeding space 1441d of the
fourth accommodating chamber 141d.

[0219] The transport articles 101 fed to the feeding
spaces 1441a and 1441c are caused to fall into and ac-
commodated in the accommodating chambers 145a and
145c for discharging.

[0220] When the transport box 111b is transported to
be above a predetermined accommodating part 1111, it
opens a bottom lid 118 to discharge the transport article
101.

[0221] With this arrangement, in the instant embodi-
ment of the transport box 111b, the first and third accom-
modating chambers 141a and 141c feed transport arti-
cles 101 to the feeding spaces 1441a and 1441c having
a large transport direction width. Thus, it is possible to
increase the feeding time and to ensure stable feeding
operation. Furthermore, since transport articles are
transported in their state accommodated in the accom-
modating parts 145a and 145c for discharging having a
small transport di rection width. Thus, it is possible to
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increase the transport density.

[0222] The above arrangement of the embodiment is
by no means limitative. For example, in the transport box
111b’ shown in Fig. 8b, unlike the above transport box
111b, the bottom lids 118 of the first and the third accom-
modating chambers 141a and 141c extend from the bot-
tom to the top of the accommodating parts 145a and 145c
for discharging.

[0223] Withthis arrangement, the fed transport articles
101 can be accommodated in a stable state in the ac-
commodating parts 144a and 144c for feeding.

[0224] A third example of the present invention relates
to the third embodiment of the transport box 111b. As
shown in Fig. 8b, in this transport box 111b, the transport
direction width W of the feeding spaces 1441aand 1441c
of the first and third accommodating chambers 141a and
141c is set to about 60 mm, and the transport direction
width W1 of the accommodating parts 145a and 145c¢ for
discharging is set to about 35 mm. And the transport di-
rection width W’ of the feeding spaces 1441b and 1441d
in the second and the fourth accommodating chambers
141b and 141d is set to about 55 mm.

[0225] With this arrangement, by providing the firstand
the third accommodating chambers 141aand 141cinthe
transport box 111b, it is possible to increase the transport
density to about 28 (i.e., (60 + 55)/(35 + 55) - 1) per cent.
[0226] Now, Fig. 9a is a schematic side view showing
a fourth embodiment of the transport box according to
the present invention. And Fig. 9b is a schematic per-
spective view showing a partitioning member of the fourth
embodiment of the transport box according to the present
invention.

[0227] Referring to Figs. 9a and 9b, the transport box
111c has a first to a fourth accommodating chambers
151a - 151d. The first and the second accommodating
chambers 151a and 151b are defined by a revolving par-
titioning member 152a, and the third and the fourth ac-
commodating chambers 151c and 151d are defined by
a revolving partitioning member 152c.

[0228] As shown in Fig. 9b, each of the partitioning
members 152a and 152c is a rectangular plate with hing-
es 1521 provided at the lower end, and it is selectively
caused by a revolving means 116 to undergo revolution
about the hinges 1521 as the center of revolution.
[0229] When the partitioning member 152a, for in-
stance, is undergoing revolution to the counter-transport
direction side, the transport direction width of the feeding
space 154a of the first accommodating chamber 151ais
increased to extend the transporttime. Thus, itis possible
to stabilize the feeding operation (see Fig. 9a).

[0230] As shown in Fig. 9c, the revolving means 116
comprises a hook-like revolving plate 162 provided on
the top of the transport box 111b and biased in the coun-
terclockwise direction by a coil spring 161, a compression
spring 163 pulling the upper part of the partitioning mem-
ber 152a toward the transport direction side, and a stop-
per 164 for preventing excessive revolution of the parti-
tioning member 152a toward the counter-transport direc-
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tion side. The biasing force of the coil spring 161 is set
to be greater than the tensile force of the compression
spring 163. The above arrangement of the revolving
means 116 is by no means limitative.

[0231] The remainder of the arrangement is substan-
tially the same as the prior art transport box 520.
[0232] Now, the operation of the transport box 111b
having the arrangement will be described with reference
to Fig. 9c.

[0233] Fig. 9c is a fragmentary enlarged schematic
side view for describing the revolving operation of the
partitioning member in the fourth embodiment of the
transport box according to the present invention.
[0234] Referring to Fig. 9c, in the right side revolving
means 116, the revolving plate 162 biased by the coil
spring 161 causes the partitioning member 152a to un-
dergo revolution to the counter-transport direction side
into contact with the stopper 164. Thus, the transport
direction width of the feeding spaces 154a and 154c (see
Fig. 9a) in the first and the third accommodating cham-
bers 151a, 151cisincreased to extend the transporttime.
Thus, it is possible to ensure stable feeding operation.
Although not shown, in this state transport articles 101
are fed from the first and the second feeders 112 to the
accommodating chambers 151a and 151c, respectively.
[0235] Then, by the right side revolving means 116 as
shown in Fig. 9c, the upper end of the revolving plate 162
is broughtinto contact with the wall 165, and the revolving
plate 162 is caused to undergo revolution in the clockwise
direction by a predetermined angle. With the revolution
of the revolving plate 162, the partitioning member 152a
is released from the lock by the revolving plate 162 and
caused by the tensile spring 163 to undergo revolution
to the transport direction side. Then, the lower end of the
revolving plate 162 having been revolved by a predeter-
mined angle in the clockwise direction locks the partition-
ing member 152a. Thus, the transport direction width of
the feeding spaces 154b and 154d (see Fig. 9a) of the
second and the fourth accommodating chambers 151b
and 151d is increased to extend the transport time. Thus,
itis possible to ensure stable feeding operation. Although
not shown, in this state transport articles 101 are fed from
the second and the fourth feeders 112 to the accommo-
dating chambers 151b and 151d.

[0236] Inthisway, by causingthe partitioning members
152a and 152c to undergo revolution to the counter-
transport direction side, this embodiment of the transport
box 111c can increase the transport direction width of
the feeding spaces 154a and 154c¢ and improve feeding
stability. Also, by causing the partitioning members 152a
and 152c to undergo revolution to the transport direction
side, itis possible to increase the transport direction width
of the feeding spaces 154b and 154d and improve the
feeding stability.

[0237] Furthermore, the transport box 111c can in-
crease the transport density.

[0238] Itis to be noted that the above arrangement of
the embodiment is by no means limitative.
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[0239] Now, Fig. 10a is an enlarged schematic outer
side view showing a transport box as an application of
the fourth embodiment of the present invention. And Fig.
10b is a schematic cross section view taken along line
B-B in Fig. 10a.

[0240] Referring to Figs. 10a and 10b, the transport
box 111c¢’, unlike the above transport box 111c, is ar-
ranged such that it undergoes revolution about the inner
end of the partitioning members 152a and 152c as the
center of revolution.

[0241] The partitioning members 152a and 152c have
hinges 1521 mounted on the inner end, and their outer
end is caused by a linear motor 116a as a revolving
means to undergo revolution to a transport direction side
position, a center position and a counter-transport direc-
tion side position. The revolving means is not limited to
the above linear motor 116a. A plurality of guide members
(such as rubber strips) 1522 are coupled to the lower
ends of the partitioning members 152a and 152c. The
guide members 1522 guide transport articles 101 to be
set on the top of the corresponding bottom lid 118.
[0242] The remainder of the arrangement is substan-
tially the same as the above transport box 111c.

[0243] By causing the partitioning members 152a and
152c to undergo revolution to the counter-transport di-
rection side position, the transport box 111¢’ of the above
arrangement can increase the transport direction width
of the feeding spaces 154a and 154c, thereby improving
feeding stability. Also by causing the partitioning mem-
bers 152a and 152c to undergo revolution at the transport
direction side position, the transport box 111c¢’ can in-
crease the transport di rection width of the feeding spaces
154b and 154d, thereby improving feeding stability.
[0244] When transport articles 101 are fed to the ac-
commodating chambers 151a - 151d, the partitioning
members 152c and 152c are revolved to the center po-
sition, and are guided by the guide member 1522 to be
set on the top of the corresponding bottom lids 118 for
discharging thereby.

[0245] In this way, the transport box 111¢’ can ensure
stable feeding operation by causing revolution of the par-
titioning members 152a and 152c.

[0246] A fourth example of the present invention re-
lates to the transport box 111¢’ as an application of the
fourthembodiment. As shown in Fig. 10b, in this transport
box 111¢’ the maximum transport direction width W of
the feeding spaces 154a - 154d is set to about 57.5 mm,
the transport direction width W1 of the center of the ac-
commodating chambers 151a - 151d is set to about 37.5
(i.e., 75/2) mm. The pitch of the transport boxes 111 is
set to about 160 mm.

[0247] With this arrangement of the transport box
111c, the transport direction gap A is increased by about
20 (i.e., W-W1) mm. Thus, it is possible to increase the
feeding time, ensure stable feeding operation and in-
crease the transport speed v.

[0248] The present invention is also useful for the
transporter/sorter having the above transport boxes 111,
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111a, 111b, 111b’, 111¢, 111c’, etc.

[0249] Now, the above transporter/sorter will be de-
scribed.
[0250] An embodiment of the transporter/sorter ac-

cording to the present invention has an arrangement ob-
tainable by providing either one of the above transport
boxes 111, 111a, 111b, 111b’, 111c and 111¢’ instead
of the transport box 520 in the above prior art transporter/
sorter 500.

[0251] With this arrangement of the transporter/sorter,
it is possible to ensure stable operation of feeding trans-
port articles 101 and increase the transport density,
thereby improving sorting process capacity.

[0252] While preferred embodiments of the transport
box and the feeder according to the present invention
have been shown and described hereinabove, these em-
bodiments of the transport box and the feeder according
to the present invention are by no means limitative, and
various changes and modifications are of course possible
without departing from the scope of the present invention.
[0253] Forexample, the transport direction width of the
feeding spaces in the accommodating chambers, to
which transport articles are fed, may have various ar-
rangements depending on the transport articles.

[0254] With this arrangement, transport articles can be
fed to accommodating chambers of the best feeding
spaces depending on the thickness or transport direction
length of the transport articles. Thus, it is possible to en-
sure stable feeding operation and further increase the
transport density. For example, in the case where sub-
stantially one-half of the transport articles are large-size
transport articles while the rest are small-size transport
articles, the transport direction width of the feeding spac-
es in two accommodating chambers may be increased
in correspondence to the large transport articles, while
reducing the feeding spaces of the other two accommo-
dating chambers in correspondence to the small trans-
port articles. By doing so, it is possible to ensure stable
feeding operation and further increase transport density.
[0255] While the transport box and the feeder accord-
ing to the present invention are particularly suited to such
take-out articles as documents, magazines, books, CD
cases, etc. larger in size than a post card, the large take-
out articles are by no means limitative, and the present
invention is suitably applicable as well to small take-out
articles such as post cards and small envelopes.
[0256] Changes in construction will occur to those
skilled in the art and various apparently different modifi-
cations and embodiments may be made without depart-
ing from the scope of the present invention. The matter
set forth in the foregoing description and accompanying
drawings is offered by way of illustration only. It is there-
fore intended that the foregoing description be regarded
as illustrative rather than limiting.

[0257] Now, a second embodiment of the transporter/
sorter according to the presentinvention will be described
with reference to Figs. 11 - 14.

[0258] Fig. 11 is a schematic front view showing the
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second embodiment of the transporter/sorter according
to the invention.

[0259] Referring to Fig. 11, the transporter/sorter 221
is different from the prior art transporter/sorter 500 in that
it comprises feeding units 222 instead of the feeding
means 513. The other constituent elements are substan-
tially the same as in the prior art transporter/sorter 500.
[0260] Thus, in Fig. 11, elements like those in Fig. 22
are designated by like reference numerals, and their de-
tailed description is not given herein.

[0261] Fig. 12a is an enlarged schematic front view
showing essential parts of feeding units in the second
embodiment of the transporter/sorter according to the
invention. Fig. 12b is an enlarged schematic cross sec-
tion view taken along line A-A in Fig. 12a. Fig. 12c is an
enlarged schematic view taken in direction B in Fig. 12a.
[0262] Referring to Figs. 12a - 12c, each feeding unit
222 comprises a feeding means 223 for feeding transport
articles 2101 to a transport box 220 and a parallel driving
means 224 for driving the feeding means 223 in parallel
with the transport box 220.

[0263] InFig. 12a, afrontside guide rail 241 for parallel
driving is omitted for better understanding of the arrange-
ment of the parallel running wagons 242. Also, in Fig.
12c¢, a parallel driving side guide plate 233 is shown by
dashed lines to facilitate the understanding.

[0264] The feeding means 223 comprises a base
member 231, a counter-parallel-driving direction side
guide plate 232, a parallel-driving direction side guide
plate 233, a belt 234 for transport and discharging, and
aroller 235.

[0265] The base plate 231 is rectangular, and its bot-
tom surface is supported by a coupling member 2426 on
the parallel-driving wagon 242 of the coupling member
2426. The lateral width of the base plate 231 is substan-
tially the same length as the pitch of the transport boxes
220.

[0266] The base plate 231 in this embodiment has a
smoothly finished surface to facilitate the slipping of
transport articles 2101. This arrangement, however, is
by no means limitative. For example, a belt conveyor (not
shown) may be provided for moving transport articles
2101 to the discharging port side.

[0267] The counter-parallel-driving direction side
guide plate 232 is rectangular, and is provided at the
parallel-driving direction side end of the base plate 231
in a state that its top is inclined to the parallel-driving
direction side. The inclination angle is substantially the
same as that of the feeding port 2123 of the transport
box 220. The guide plate 232 has such a length that it
does not touch the roller 235 lest the movement thereof
should be prevented.

[0268] In the parallel-driving direction side guide plate
232, the parallel-driving direction side surface serves as
a guide surface, and it guides a transport article 2101 fed
by the immediately preceding feeding means 223 from
the counter-parallel-driving direction side.

[0269] The parallel-driving direction side guide plate
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233 has a triangular guide plate 2331 for transport and
a guide plate 2332 for discharging. The guide plate 2331
for transport extends from the top of a receiving port side
transport/discharging belt 234 to the parallel-driving di-
rection side. The guide plate 2331 is mounted via an arm
(not shown) on the base plate 231 in a state that its top
is inclined to the parallel driving direction side. The guide
plate 2332 for discharging is found on the top and parallel-
driving direction side of the belt 234 for discharging. The
guide plate 2332 is mounted via a coupling member (not
shown) on a couplingarm 2346 such thatits topisinclined
to the parallel-driving side at substantially the same in-
clination angle as that of the feeding port 2123. Thus, the
guide plate 2332 for discharging is revolved together with
the coupling arm 2346.

[0270] With the provision such parallel-driving side
guide plate 233, it is possible to reliably receive and dis-
charge transport articles 2101.

[0271] The transport/discharging belt 234 has a drive
roller 2341, a driven roller 2342, an intermediate roller
2343, a biasing roller 2344, a belt 2345 and a coupling
arm 2346.

[0272] The drive roller 2341 is supported for revolution
at the end of the base plate 231 on the parallel-driving
direction side and the receiving port side. The drive roller
2341 is rotated such that a pinion (not shown) provided
on its lower part moves a rack (not shown) provided on
top of the guide rail 241 for parallel running is moved in
the parallel-driving direction.

[0273] The driven roller 2342 is supported for rotation
at the end of the base plate 231 on the counter-parallel-
driving direction side and the discharging port side. The
driven roller 2342 is supported for revolution via a cou-
pling arm 2346 on the intermediate roller 2343 in a state
that it is biased in the clockwise direction. With this ar-
rangement, it is possible to discharge transport articles
2101 having different thicknesses.

[0274] Preferably, although not shown, such an ar-
rangement may be made that when the transport/dis-
charging belt 234, found between the driven roller 2342
and the intermediate roller 2343, receives a predeter-
mined external force directed to the parallel driving di-
rection side, the belt 234 further undergoes revolution to
the parallel driving direction side. With this arrangement,
even in such case as when the feeding fails to be made
normally, forinstance when the feeding means 223 pass-
es through the parallel-driving feeding area 244 in such
a state that the transport article 2101 is found in both the
transport box 220 and the feeding means 223, it is pos-
sible to prevent the undesired breakage of the transport
article 2101.

[0275] The protective function of protecting the trans-
port article 2101 is not limited to the above arrangement;
forinstance such an arrangement is possible as the roller
235 is revolved toward the counter-parallel-driving direc-
tion side by receiving a predetermined external force di-
rected to the counter-parallel-driving direction side.
[0276] The intermediate roller 2343 is supported for



33 EP 2 298 460 A1

revolution on substantially the center portion of the base
plate 231.

[0277] The biasingroller 2344 is provided in the vicinity
of the intermediate roller 2343 in a state that it is biased
in the counter-parallel-driving direction side, and pushes
the belt 2345 from the counter-parallel-driving direction
side to exert a predetermined tension to the belt 2345.
[0278] The belt 2345 is passed round the drive and
driven rollers 2341 and 2342, and provides a common
function as a transport belt and a discharging belt. With
the common use of the belt 2345, it is possible to reduce
the cost of manufacture.

[0279] The transport/discharging belt 234 is provided
such thatits top is inclined to the parallel driving direction
side at substantially the same angle as that of the feeding
port 2123.

[0280] The roller 235 is supported for revolution at the
end of the base member 231 on the parallel-driving di-
rection side and the discharging port side such that its
top is inclined to the parallel driving direction side at sub-
stantially the same angle as that of the feeding port 2123.
[0281] In this example, the feeding means 223 forms
a receiving space 236 defined substantially by the base
plate 231, the transport/discharging belt 234, the parallel
driving side guide plate 233 and the counter-parallel-driv-
ing direction side guide plate 232.

[0282] The feeding means 223 of the above arrange-
ment can, even in the state of parallel driving, reliably
receive the transport article 2101 from the belt 214 and
reliably discharge the transport article 2101 without
breakage.

[0283] The parallel-driving means 224 comprises the
guide rail 241 for parallel driving, a wagon 242 for parallel
driving, and a screw 243 as driving means for moving
the wagon 242 for parallel driving and the wagon 242 for
discharging.

[0284] The guide rail 241 for parallel driving is consti-
tuted by a pair of endless loop rails formed with grooves
2411 facing each other, into which the roller bearing 2422
is inserted horizontally. The guide rail 241 is supported
viaasupport member (not shown) on afeeding partframe
2112 in such a state that it forms a gap, into which the
roller bearings 2423 and 2424 are inserted in the vertical
direction.

[0285] The parallel driving guide rail 241 forms an el-
liptical path in the front view, and its area corresponding
to an upper straight part of the ellipse is made to be a
parallel-driving feeding area 244. By setting the length
of the parallel-driving feeding area 244, it is possible to
adjust the feeding time and thus cope with an increase
of the transport speed of the transport box 220. Also, with
the elliptical parallel-driving guide rail 241 it is possible
to simplify the arrangement of the parallel driving means
224 and reduce the cost of manufacture.

[0286] The wagon 242 for parallel driving comprises a
wagon body 2421 in the form of a curved angular bar, a
pair of roller bearings 2422 projecting horizontally from
the counter-parallel-driving direction side end of the wag-
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on body 2421, a roller bearing 2423 projecting upward
from the counter-parallel-driving side end of the wagon
body 2421, two-stage roller bearings 2424 and 2425 pro-
jecting downward from the center of the wagon body
2421, and a coupling member 2426 projecting upward
from the center of the wagon body 2421. In the wagons
242 for parallel driving, the pairs of roller bearings 2422
couple together the wagon bodies 2421 for revolution.
The lower stage roller bearings 2425 are received in a
groove of a screw 243.

[0287] The wagons 242 for parallel driving are restrict-
ed in position by pairs of roller bearings 2422 and roller
bearings 2423 and 2424, and can be moved only in the
parallel driving direction along the parallel-driving guide
rail 241.

[0288] The screw 243 as driving means is rotated by
a motor and a control unit (not shown), thus causing ex-
cursion of the roller bearings 2425 inserted into the
groove in a screw 243 in the parallel-driving direction.
The screw 243 is controlled by the control unit in the
rotation speed and timing. In this way, in the parallel driv-
ing feeding areas 244 the feeding means 223 is driven
to run along with the transport boxes 220 in synchronism
with the transport speed and timing of the transport boxes
220.

[0289] Thus, the parallel-driving means 224 can con-
tinuously drive together a plurality of feeding means 223,
as well as increasing the parallel driving speed and read-
ily control the parallel-driving speed and timing.

[0290] Now, the operation of the feeder 221 of the
above arrangement will now be described with reference
to Figs.13(a) - 13(i) .

[0291] Figs.13(a) - 13(i) are schematic views showing
an essential part for describing a state, in which afeeding
unit in the embodiment of the transporter/sorter accord-
ing to the invention feeds transport articles.

[0292] The transporter/sorter 221 is different from the
prior art transporter/sorter 500 in that, the feeding units
222 are provided in lieu of the feeding means 513. Thus,
operations irrelevant to the feeding units 222 are sub-
stantially the same as the operations in the transporter/
sorter 500.

[0293] In Fig. 13(a), in the transporter/sorter 221 the
transport box 220 is transported at a predetermined
transport speed. The feeding unit 222 is also driving the
feeding means 223 in parallel with the transport box 220
at the timing of the feed of the discharged transport arti-
cles 2101 to a predetermined accommodating chamber
2123.

[0294] The feeding means 223 is in a state that the
transport/discharging belt 234 is being rotated and that
it is ready for receiving the transport article 2101 trans-
ported by the belt 214. This position is the start position
in the parallel-driving feeding area 244.

[0295] Then, in Fig. 13(b), the leading end of the trans-
port article 2101 transported by the transport/discharging
belt 214 enters a receiving space 236 in the feeding
means 223. Then, in Fig. 13(c), the transport article 2101
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further proceeds into the receiving space 236 in the feed-
ing means 223. At this time, even when the leading end
of the transport article 2101 touches the belt 214, owing
to the rotating state of the transport/discharging belt 234
it is possible to prevent undesired damage to the trans-
port article 2101.

[0296] Then, inFig. 13 (d), the trailing end of the trans-
port article 2101 is being transported, and the leading
end of the transport article 2101 is brought into contact
with the transport/discharging belt 234 and transported
to the discharging port side.

[0297] Although not shown, even when the trailing end
of the transport article 2101 is spaced apart from the belt
214, the transport article 2101 is transported to the dis-
charging port side by the momentum received from the
belt 214 and the transport/discharging belt 234. At this
time, the transport article 2101 is guided by the parallel-
driving direction guide member 233, and a part of the
transport article 2101 is brought into contact with the
transport/discharging belt234. Thus, the transport article
2101 is reliably transported to the discharging port side.
[0298] Then, in Fig. 13 (e), when the transport article
2101 is clamped between the counter-parallel-driving di-
rection side guide member 232 and the transport/dis-
charging belt 234, the coupling arm 2346 is revolved in
the counterclockwise direction according to the thickness
of the transport article 2101. Subsequently, in Figs. 13(f)
- 13(h), the feeding means 223 continues to rotate even
in the revolving state of the coupling arm 2346, thus mov-
ing the transport article 2101 at the moving speed of the
transport/discharging belt 234 to a predetermined ac-
commodating chamber 2123 in the transport box 220.
Since at this time the feeding means 223 is being driven
in parallel with the transport box 220 as described above,
it can stably feed the transport article 2101.

[0299] Then, in Fig. 13(i), when the trailing end of the
transport article 2101 is separated from the transport/
discharging belt 234, the coupling arm 2346 of the feed-
ing means 223 is revolved in the clockwise direction. Al-
s0, the transport article 2101 perfectly enters the accom-
modating chamber 2123 by the momentum received from
the transport/discharging belt 234, thus completing the
operation of feeding one transport article 2101. The feed-
ing operation is completed at a position in the parallel-
driving feeding area 244, and thus the feeding operation
can be performed safely and reliably.

[0300] As shown above, in the transporter/sorter 221
the feeding means 223 of the feeding unit 222 feeds the
transport article 2101 while being driven in parallel with
the transport box 220, it is possible to achieve reliable
and stable feeding as well as increase the transport den-
sity.

[0301] Furthermore, since the feeing of the transport
article 2101 is executed in the relatively stationary state
of the transport box 220 and the feeding means 223, it
is possible to increase the transport speed of the trans-
port box 220.

[0302] In other words, the transporter/sorter 221 can
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stabilize the feeding operation and greatly improve the
process capacity.

[0303] While the preferred embodiment of the feeding
unit according to the invention has been described, it is
by no means limited to the above embodiment, and var-
ious changes and modifications may of course be made
without departing from the scope of the invention.
[0304] For example, in the transporter/sorter 221 the
feeding means 223 transports the received transport ar-
ticle 2101 to the discharging port side by utilizing the
transport/discharging belt 234 between the receiving port
side and the discharging port side of the receiving space
236, and discharges the transport article 2101 by using
the transport/discharging belt 234 and the roller 235. It
is to be noted that this arrangement is by no means lim-
itative.

[0305] In a feeding means 223a as shown in Fig. 14,
in lieu of the roller 235 a discharging belt 235a comprising
a pair of roller 2351 and a belt 2352, is provided on the
counter-together-driving side and the discharging port
side of the base member 231a, and in lieu of the counter-
parallel-driving direction side guide member 232 a coun-
ter-parallel-driving side guide member 232a is provided
on the counter-parallel-driving direction side. With this
arrangement, the belt 2352 is rotated by the transport/
discharging belt 234. Thus, it is possible to improve the
performance of transporting the transport article 2101 to
the discharging port side.

[0306] While the transporter/sorter according to the in-
vention is particularly suited to such large take-out arti-
cles as documents, magazines, books, CD cases, etc.,
large take-out articles are by no means limitative, and
the invention is suitably applicable as well to small take-
out articles such as post cards and small envelopes.
[0307] Now, a third embodiment of the transporter/
sorter according to the presentinvention will be described
with reference to Figs. 15a and 15b. Fig. 15a is a sche-
matic view showing the third embodiment of the trans-
porter/sorter according to the present invention or a trol-
ley type transporter/sorter. Fig. 15b is a schematic front
view showing such trolley type transporter/sorter accord-
ing to the invention.

[0308] Referring to Figs. 15a and 15b, the trolley type
transporter/sorter 311 (sometimes abbreviated as the
transporter/sorter herein) is different from the above prior
art transporter/sorter 500 in that, it comprises an outer
and an inner guide rails 351 and 352 facing each other
in the horizontal-direction to form an endless loop path
and a plurality of transport boxes 320 supported for move-
ment on the outer and inner guide rails 351 and 352 for
undergoing excursion along the endless loop path. The
other constituent elements are substantially the same as
the prior art transporter/sorter 500.

[0309] Thus, in Figs. 15a and 15b elements like those
in Figs. 25a and 25b are designated by like reference
numerals, and their detailed description is not given here-
in.

[0310] Fig. 16a is a schematic front view showing a
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fifth embodiment of the transport box for transporter/sort-
er according to the invention. Fig. 16b is a schematic side
view showing the fifth embodiment of the transport box
for transporter/sorter according to the invention.

[0311] Referring to Figs. 16a and 16b, the transport
box 320 has moving rollers 321 disposed at four lower
part corners via support members 322 and 323 projecting
horizontally from its side plates 3125 and 3126. By these
moving rollers 321, the transport box 320 is supported
for movement on the outer guide rail 351 and the inner
guide rail 352. Since the transport box 320 is supported
by a four-point support on the outer guide rail 351 and
the inner guide rail 352, it is supported in a stable state.
[0312] While the embodiment adopts the four-point
support, such arrangement is by no means limitative, for
instance, it is possible to adopt a three-point support.
[0313] Each of the transport boxes 320 has a chain
conveyor 360 coupled by joints 331 to its inner side plate
322, and the boxes 320 undergo excursion along the
endless loop path in a state that they are inter-coupled
for revolution on the inner side of the endless loop path.
With this arrangement, as shown in Fig. 17, even in the
case that the transport boxes 320 are arranged at a min-
imum pitch La in straight portions of the endless lop path
in a range free from contact of adjacent boxes, the trans-
port boxes 320 can be moved along the curved part of
the endless loop path without possibility of contact of ad-
jacent boxes. In this way, it is possible to improve the
efficiency of mounting the transport boxes 320 on the
straight portions, increase the transport density and max-
imize the transport capacity in the case of setting a con-
stant transport speed.

[0314] By the above term "the state that the transport
articles are inter-coupled for revolution on the inner side
of the endless loop path" is meant a state that the trans-
port boxes 320 are coupled together by the joints 331
found on the inner side of the inner guide rail 352 in the
top view and also a state that the transport boxes are
coupled together by the joints 331 such that at least about
70 per cent (preferably at least about 80 per cent) of the
transport boxes 320 are found to be on the outer side of
the joints 331 on the top view.

[0315] The chain conveyors 360 are coupled for rev-
olution by the joints 331 on the inner side of the inner
side guide rail 352. It is to be noted that the chain con-
veyor 360 is driven by motor-driven sprockets (not
shown).

[0316] The outer guide rail 351 and the inner guide rail
352 are flat plate rails having projections for guiding the
moving rollers 321, and substantially horizontally face to
each other.

[0317] Each of the guide rails 351 and 352 in this em-
bodiment is of an arrangement to form a substantially
horizontal elliptical endless loop path, but such a path is
by no means limitative; for instance, the invention is ap-
plicable as well to a three-dimensional helical loop path.
As a more specific example, the invention is applicable
to the transporter/sorter as disclosed in Japanese patent
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application no. 2004-202376, which comprises a feeding
guide rail and a section guide rail, the section guide rail
having a dual helical arrangement, the sections each
having two, i.e., upper and lower, stages.

[0318] Now, the operation of the transporter/sorter 311
will be described.

[0319] Transportarticles 3101 are transported one-by-
one by the belt 314 from the feeding frame 312 to the
feeding means 313. The transport articles 3101 are
moved by feeding means 312 to predetermined transport
boxes 320.

[0320] The transport boxes 320 are transported at a
constant speed by the chain conveyor 360. As shown in
Fig. 17, in the transporter/sorter 311 the transport boxes
320 are spaced apart at a constant pitch (pitch L1 = pitch
L2). In the straight portions of the guide rails 351 and
352, the pitch L1 of the transport boxes 320 contains a
very small gap A SMALL. However, the transport boxes
320 are transported by the chain conveyor 360 with sub-
stantially no gap between adjacent boxes. In this way,
the transporter/sorter 311 improves the efficiency of
mounting transport boxes 320 in the straight portions of
the guide rails 351 and 352 and thus improves the trans-
port density.

[0321] When the transport boxes 320 are transported
through the curved portions of the guide rails 351 and
352, the orbit of the chain conveyor 360 is along a cir-
cumference of radius R. At this time, although the pitch
L2 of the transport boxes 320 in the chain conveyor 360
is not changed, the outer side pitch L2’ thereof becomes
greater than the pitch L1, and thus the transport boxes
320 pass along the curved portions of the guide rails 351
and 352 without interference of adjacent boxes.

[0322] The transport articles 3101 transported by the
transport boxes 320 are discharged to predetermined
stacking parts 3113 in the sorting-out frame 311. That s,
the transporter/sorter 311 sorts out the transport articles
3101 to respective destinations while transporting the ar-
ticles.

[0323] It is understood that in the transporter/sorter
311 of the above arrangement, the efficiency of mounting
the transport boxes 320 in the straight portions of the
guide rails 351 and 352 is increased to (pitch L3/pitch
L1) times that of the prior art transporter/sorter 500. Thus,
inthe transporter/sorter 311, withoutincreasing the trans-
port speed of the transport boxes 320, the number of
transport boxes 320 processed per unittime is increased
to (pitch L3/pitch L1) times that of the prior art transporter
/sorter 500.

[0324] Also, since the transport boxes 320 are sup-
ported by the four-point support by the feeding rollers
321, the support load is improved to permit transport of
even heavy transport articles 3101.

[0325] Furthermore, unlike the variable transport box
pitch transporter/sorter as disclosed in the aforemen-
tioned Japanese patent publication, the transporter/sort-
er 311 does not require provision, at the boundaries be-
tween the straight and curved portions of the endless
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loop path, of any transport box gap varying mechanism
for varying the pitch of the transport boxes. Thus, it sim-
plifies the arrangement and control and significantly re-
duces the equipment cost.

[0326] Now, a sixth embodiment of the transport box
will be described with reference to Figs. 18 and 19. Fig.
18 is a schematic side view showing the sixth embodi-
ment of the transport box for transporter/sorter according
to the invention.

[0327] Referringto Fig. 18, each of the transport boxes
320a has a first to a fourth accommodating chambers
341a-341d. The accommodating chambers 341a - 341d
are defined by revolving partitioning members 342a -
342d.

[0328] As shown in Fig. 19, the partitioning members
342a - 342d are rectangular, and each has hinges 3421
and a lock bar 3422 disposed at a lower part. The lock
bar 3422 projects from a revolution notch 3423 of the
side plate 3126, and it is biased by a tensile spring 3424
to the transport direction side and locked at a predeter-
mined position by the revolution notch 3423.

[0329] The partitioning members 342a - 342d are re-
volved to the counter-transport-direction side in contact
with a pin (not shown) of a solenoid secured to the frame
3110. When the partitioning members 342a are released
from the contact, they are revolved to a predetermined
position by the tensile spring 3424. With this arrange-
ment, it simplifies the mechanism for revolving the parti-
tioning members 342a - 342d and reduces the cost of
manufacture.

[0330] The remainder of the arrangement is substan-
tially the same as in the transport box 320.

[0331] Now, the operation of the transport box 320a of
the above arrangement will be described.

[0332] Inthe transport box 320a, when the first accom-
modating chamber 341a is transported to a position cor-
responding to the first feeding means 313, the solenoid
pin is projected and brought into contact with the parti-
tioning member 342a to cause revolution of the partition-
ing member 342a to the counter-transport-direction side.
With this revolution, the transport direction width of the
feeding space 343a in the first accommodating chamber
341a is increased to extend the transport time,’ thereby
ensuring stable feeding operation.

[0333] When the transport of the transport article 3101
in the transport box 320a has been completed, the abut-
ment of the solenoid pin and the partitioning member
342a is released, thereby causing the partitioning mem-
ber 342a to undergo revolution by the biasing force of
the tensile spring 3424.

[0334] In the transport box 320a, the transport article
3101 is likewise sequentially transported by the down-
stream (i.e., second to fourth) feeding means 313 to the
counter-transport-direction side (second to fourth) ac-
commodating chambers 341b - 341d.

[0335] In this way, in this embodiment of the transport-
er/sorter, by causing revolution of the partitioning mem-
ber 342a - 342d of the transport box 320a to the counter-
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transport-direction side, it increases the transport-direc-
tion width of the accommodating chambers 341a - 341d
and improves the feeding stability.

[0336] Moreover, in the transport box 320a, since the
transport direction width of the accommodating cham-
bers 341a - 341d is made wide when and only when
transporting the transport articles 3101, it increases the
transport density.

[0337] Fig. 20 (a) is a schematic front view showing
the transport box in a fifth embodiment of the transport
box for transporter/sorter according to the invention. Fig.
21 is a schematic side view showing the fifth embodiment
of the transport box for transporter/sorter according to
the invention.

[0338] Referring to Figs. 20(a) and (b), the transport
box 320b has five partitioning members 371 and four
accommodating chambers 372. Also, the transport box
320b has, as revolving means, link plates 373 and 374
inter-coupling the partitioning plates 371 for revolution
and an upper roller 375 and a lower roller 376 provided
such as to vertically clamp the guide rails 351b and 352b
as support rails and supporting the partitioning plates 371
for revolution.

[0339] Each partitioning plate 371 is integral with the
side plates 325 and 326, the bottom lid 318, the link plates
373 and 374 and the upper roller 375 and the lower rollers
376, and function as a unit. Adjacent partitioning plates
371 are coupled for revolution via the link plates 373 and
374 as coupling members, and the accommodating
chamber 372 is formed to the area clamped by the par-
titioning plates 371.

[0340] The adjacent side plates 325 and 326 and the
bottom lid 318 are formed such that they mesh one an-
other with a sufficient gap provided between raised and
depressed parts such as not to prevent revolution of the
partitioning plates 371.

[0341] The link plates 373 and 374 have a shape pro-
jecting from the side plates 325 and 326 and hook-like
in the side view.

[0342] In the link plates 373 and 374, the upper roller
375 rolling on the top surface of the outer and inner guide
rails 351b and 352b facing each other are supported for
revolution as a central part. Also, the lower roller 375
which is rolling on the bottom surface of the outer and
inner guide rails 351b and 352b facing each other in a
centrally biased state, is supported for revolution at the
lower end. With the arrangement, with the retaining force
that the upper and lower rollers 375 and 376 of the par-
titioning plates 371 clamp the outer and inner guide rails
351b and 352b, the partitioning plates 371 are supported
in a posture of a predetermined inclination with respect
to the outer and inner guide rails 351b and 352b.
[0343] In other words, revolution of the partitioning
plates 371 can be caused by providing the outer and
inner guide rails 351b and 352b in a curved fashion with
local angle variation.

[0344] Preferably, the outer and inner guide rails 351b
and 352b may be curved in an upwardly convex form at
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the position corresponding to the feeding means 313.
With this arrangement, when the transport box 320b
passes through the outer guide rail 351b and the inner
guide rail 352b, the partitioning plates 371 are held in a
posture of a predetermined inclination with respect to the
outer guide rail 351b and the inner guide rail 352b, and
automatically caused to undergo revolution to increase
the transport-direction width of the accommodating
chamber 372. In this way, the revolution of the partitioning
plates 371 can be controlled easily and reliably.

[0345] Furthermore, the transport box 320b is ar-
ranged such that the upper roller 375 and the lower roller
376 clamp the outer guide rail 351b and the inner guide
rail 352b. In other words, with the outer and inner guide
rails 351b and 352b used as supportrails, the partitioning
plates 371 can support the outer and inner guide rails
351b and 352b for revolution.

[0346] The first to fourth link members 373 - 374 as
counted from the transport-direction side are such that
their counter-transport-direction side ends are coupled
for revolution to the central part of the link plates 373 and
374 of the succeeding partitioning plates 371.

[0347] Furthermore, as for the fifth link plate 373 as
counted from the transport-direction side, the counter-
transport-direction side end is coupled by a universal joint
(not shown) to the first link plate 373 of the succeeding
transport box 320b. With this arrangement, like the trans-
port boxes 320, the transport boxes 320b can be moved
along the curved portions of the endless loop path without
contacting adjacent boxes with one another even in the
case that the pitch L1 of the transport boxes 320b is min-
imized in a range free from their contact with one another
in the straight portions of the endless loop path. Thus,
the embodiment of the transporter/sorter improves the
efficiency of mounting the transport boxes 320b in the
straight portions of the endless loop path, increases the
transport density and maximizes the transport capacity
at a constant transport speed.

[0348] The remainder of the arrangement is substan-
tially the same as the above transport box 320.

[0349] Now, the operation of the transport box 320b
having the above arrangement will be described.
[0350] Fig. 21 is a schematic side view for describing
a state that in the transport box in the fifth embodiment
of the transport box for transporter/sorter according to
the invention the partitioning plates are in the open state.
[0351] Referringtothe Fig.21,the outer guiderail 351b
and the inner guide rail 352b are upwardly convex at a
position corresponding to the feeding means 313. When
the transport box 320a passes through this portion of the
outer and inner rails 351b and 352b, the partitioning
plates 371 are held in a posture with a predetermined
inclination with respect to the curved outer guide rail 351b
and the inner guide rail 352b, and revolved so as to in-
crease the transport-direction width of the accommodat-
ing chamber 372.

[0352] In this way, in this embodiment of the transport
box for transporter/sorter, by utilizing the curved outer
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and inner guide rails 351b and 352b, the partitioning
plates 371 are automatically revolved so as to increase
the transport-direction width of the accommodating
chamber 372, thereby readily and reliably controlling the
revolution of the partitioning plates 371.

[0353] A first example of the invention relates to the
fifth embodiment of the transport box 320b. As shown in
Figs.20band 21, in this transport box 320b, the maximum
transport-direction width of the accommodating chamber
371 is set to about 76 mm, and the transport-direction
width W of the central portion of the accommodating
chamber 371 is set to about 65 (i.e., (76 + 54)/2) mm-
The transport-direction width W1 at the time of transport
along flat guide rail is about 46 mm.

[0354] In this way, in the transport box 320b the trans-
port-direction gap is increased by about 19 (i.e., W - W1)
mm to extend the feeding time, thereby stabilizing the
feeding operation and increasing the transport speed v.
[0355] While preferred embodiments of the transporter
[sorter according to the invention have been described,
the invention is by no means limitative to these embod-
iments, and various changes and modifications are of
course possible without departing from the scope of the
invention.

[0356] For example, while the fifth embodiment of the
present invention is arranged such that the partitioning
plates 371 are revolved by making use of the curved outer
and inner guide rails 351b and 352b, this arrangement
is by no means limitative. For example, it is possible as
well to bring the solenoid pin and the partitioning plates
into contact with one another and exert an external force
in excess of the holding force for revolving the partitioning
plates 371 and increasing the transport-direction width
of the accommodating chamber 372.

[0357] Thetransporter/sorter and the transport box ac-
cording to the present invention are particularly suited to
such take-out articles as documents, magazines, books,
CD cases, etc., larger in size than a post card, such large
take-out articles are by no means limitative, and the in-
vention is suitably applicable as well to small take-out
articles such as post cards and small envelopes.

Claims
1. Atrolley type transporter/sorter comprising:

an outer and an inner guide rails facing each
other and disposed side-by-side in the horizon-
tal direction and forming an endless loop path;
and

a plurality of transport boxes supported for
movement on the outer and inner guide rails and
undergoing circulation along the endless loop
path in an inter-coupled state for revolution on
the inner side of the endless loop path.

2. Thetrolley type transporter/sorter according to claim
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1, wherein each of the transport boxes has feeding
rollers rolling on the outer and inner guide rails.

The trolley type transporter/sorter according to claim
1 or 2, wherein each of the transport boxes has par-
titioning members for partitioning the accommodat-
ing chamber and a revolving means for revolving the
partitioning members toincrease the transport-direc-
tion width of a feeding space in the accommodating
chamber.

The trolley type transporter/sorter according to claim
3, wherein the revolving means is locked at a pre-
determined position in a state that the partitioning
members are biased in the transport direction.

The trolley type transporter/sorter according to claim
3, wherein the revolving means comprises a coupling
member for rotatably coupling the partitioning mem-
bers, and an upper roller and a lower roller for verti-
cally clamping the support rail and rotatably support-
ing the partitioning members.

The trolley type transporter/sorter according to claim
5, wherein the support rail is upwardly curved with
respect to the feeding means.

The trolley type transporter/sorter according to claim
5 or 6, wherein the support rail comprises an outer
guide rail and an inner guide rail.
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