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(57) Abrégée/Abstract:

A transport-sort conveyor in which a pin of the sliding block of the sort conveyor traveling at high velocity does not cause any
trouble at the sorting point and which Is suitable for sorting small sized articles is provided. Pusher means Is provided on any one of
the mounting member on one side of the bearing surface defining member and the sliding block to urge the sliding block in the
sorting direction while being engaged on one side, and release engagement of the sliding block to be used for sorting operation by
the actuating device in the upstream of the sorting point to move the sliding block sideways from the straight-ahead path toward the
sorting path. The sliding block that has changed its direction Is carried and guided by the sorting guide rail extending from the
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(57) Abrege(suite)/Abstract(continued):

sorting point in the sorting direction, and thus no movable device such as switch rail or the like Is provided at the sorting point. A
plurality of bearing surface defining member Is provided for a pair of left and right mounting member, and a sliding block is provided
for each bearing surface defining member so that small sized article can be sorted.
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ARSTRACT

A Cransport-sort conveyor in which a pin of the sliding

block of the sort conveyor traveling at high velocity does

not cause any trouble at the sorting point and which is

sultable for sorting small sized articles 1is providéd.
Pusher means is provided on any one of the mounting

member on one slde of the bearing surface defining member

and the sliding block to urge the sliding block in the

sorting direction while being engaged on one side, and

release engagement of the sliding block to be used for

)

sorting opération by the actuating device in the upstream of
the sorting point to move the sliding block sideways from
the straight—-ahead path toward the sorting prath. The
sliding bloCk that has changed its direction is carried and

guided by the sorting guide rail extending from the sorting

polnt 1n the sorting direction, énd thus no movable device
such as switch rail or the like is provided at the sorting
point. A plurality of bearing surface defining member is

provided for a pair of left and right mounting member, and a

sliding block is provided for each bearing surface defining

member so that small sized article can be sorted.

'
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TRANSPORT-SORT CONVEYOR

Technical Field

DESCRIPTION

The present invention relates to a transport-sort

conveyor for sorting objects conveyed in a single file from

[

a previous process step into a plurality of prescribed

positions according to the object at some midpoint of

transfer.

Background Art

Conventionally, a sort conveyor comprising a sliding

block for pﬁshing out articles sideways (to the side) onto a

slat or a pipe roll that defines a conveying surface as a

means for sorting articles on the

providing sideward movement thereto,

conveying surface by

the sliding block

having a guide pin projecting downwardly from the sliding

block and a guide roller rotatably mounted thereto,

the articles are moved to specified positions

whereiln

(rows) oOr

moved out sideward from the conveyor by lateral sliding

movement of the sliding block along the slat or the pipe

roll while being guided along the guide groove that allows

the guide pin or the guide roller

"!
]

gt
pare

the sorting guilide rail branched o:

S G

1d straight-e¢

to move straight ahead and

head

guide groove, as shown in Japanese Patent Publication No. 8-
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615, has been used.

Then, a switching gulde raill (switching rail) 1s

e

provided at a switching point of sorting (branch point) so

that the guide pin of the sliding block 1s selectively

guided into the straight ahead direction and the sorting

direction by the operation of the switching guide rail. In

such a switching mechanism, the switching operation 1is

required when the pin of the sliding block passes over the

switching point, and a slight time lag occurs due to

=

elongation of the chain or the like. Therefore, there have

g

been troubles such that the guide pins of the sliding block

collide with a branch polnt between the stralght-ahead

direction and the sorting direction in the groove due to an

-

ficient sorting movement of the switching rail, and

grim
p—

1nsu:

Consequently, the pin 1s damaged or stopped by overrunning

r——

out of the groove. Therefore, attempt has been made to

provide a spring at the position to which the pin collides
to absorb shock, or to form a bevel to allow the pin to
slide into any directions. However, the causes of the
troubles have not been eliminated.

Since the conventional transport-sort conveyor as
described above 1s provided at the switching point with a
switchlng gulde rail that diverts the pin projecting

downward from the sliding block, 1in the case of the

transport-sort conveyor for medium and small sized articles,
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of which the width of the bearing surface defining member

such as a slat that defines the bearing surface is

relatively small in the direction of travel, the interval

between the pins of the front and rear sliding blocks 1s

]
—

small, and thus when the speed of

the conveyor is high, the

switching mechanism cannot follow and the collislion occurs

as described above.

n addition, the length of the switching guide rail or

the period of time required for performing the switching

action limits the speed of the conveyor, thereby hindering

the convevyor from increasing the speed. Especially, it has

a disadvantage in that the length of the guilide groove formed

on the switching guide rail cannot be shortened due to the

allowable diverting angle for smoothly introducing the pin

of the sliding block advancing straight ahead from the

upstream into the lateral sorting guide groove provided out

of the straight-ahead path at the downstream end. In other

words, there is a problem in that the interval distance

between the sliding blocks cannot be shortened due to the

required length for the switch rail.

In addition, since the switch mechanlism i1s mounted on

under the bearing surface of the frame, when a time lag

occurrs between the sliding block and a sorting signal for

the switching mechanism in association with elongation of

the chain after long period of use, 1nspection or adjustment

R Sy p g ——
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cannot be made easily}

Having resolved these problems, Japanese Patent
Application No0.9-271872 was filed on August 28th, 1997 for
the present invention directed to a transport-sort conveyor
sultable for a high-speed transfer sorting of the small
sized articles. The object of the present invention is to
provide a conveyor of further improved construction that can

transfer and sort the smaller sized articles;

Disclosure of Invention

An aspect of the present invention provides
A transport-sort conveyor comprising:
a conveyor having conveyor chains travelling and
turning endlessly on chain rails provided in parallel on

both sides respectively;

a plurality of bearing surface defining members mounted by
means of a mounting member on said conveyor chain on the ends and

arranged 1n parallel;

a sliding block provided on each bearing surface
defining member so as to move along a direction pérallel-to
sald member and provided with a pin projecting downward;

a SOrting gulde rail extending in a sorting direction
at a sorting point of the conveyor;

engaging means including an engaging strip and a holding
portion on a part of th@ mounting.membén for mounting said
bearing surface defining\membe; to said conveyor chaiﬁ and
to a part of the slidingjblock respectively so that the

sliding block travels while being engaged with one side of

the conveyor;
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pusher means for urging said slidiﬁg block sideways in
the sorting direction by a resilient member such as a spring
provided on either one of said mounting member or said
sliding block;

an actuating device for releasing engagement between

sald engaging strip and a holding portion immediately before

the upstream,side of the sorting point,

wherein said sliding block is urged by said pusher
means 1n the sorting direction and moved sideways when
engegement between said engaging strip and a holding portion
is released by said actueting device for allowing said guide
pin projecting downward or a guide roller to travel toward
_tde'sorting path so that the sliding block is guided by the
sorting guide rail provided from the sorting point in the
sorting direction and moved sideways toward the discharging

port.

In a first embodiment of the above aspect the plurality
of bearing surface defining members are provided on a pair of
left and right mounting members, and a plurality of pusher
means and engaging'meens cerreSponding to each mounting member

and each sliding block are provided to make the
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mounting intervals of the sliding blocks shorter than the
pitch of the chain link so that small sized articles .can be
sorted.

In a second embodiment of the above aspect the conveyor
further includes an upper roller and a lower roller rotating
while clamping the upper surface and the lower surface of
the bearing surface defining member so that the sliding

block moves smoothly in lateral direction by rotation of the

rollers.

In a third embodiment of the above aspect the engaging
means includes an engaging strip provided on the mounting

member and a holding portion is provided on said sliding
block.

In a fourth embodiment of the above aspect the pusher
means for urging the sliding block toward the sorting path

1s provided on a part of the mounting member.

In a fifth embodimerit of the above aspect, each
sliding block of the transport-sort conveyor is engaged
with a mounting member on one side and the guide pin
projecting downward or the guide roller travels along the
straight-ahead path. When the bearing surface defining
member having articles to be sorted thereon approaches to
the sorting section and the sliding
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block reaches to the position immediately before the
upstream side of the sorting point, the actuating device is
actuated and releases the engagement between the sliding
block and the mounting member, and the sliding block moves
sideways toward the sorting path by being urged by the
pusher means to travel along the sorting path. Since there
1s no obstruction such as a switching rail that limits the
movement of the guide pin or the guide roller in the area
where the guide pin or the guide roller moves away from the
straight-ahead path toward the sorting path, the guide pin
or the guide roller is positively and smoothly shifted to
the sorting path immediately before the sorting point.

The actuating device actuates in accordance with the
length of the article to be sorted in the direction of
travel, and releases the sliding blocks corresponding to the
side surface of the article from the leading edge to the
trailing edge (sliding blocks translating together with the
article) from engagement with each mounting member
consecutively so as to move sideways from the straight-ahead
path to the sorting path. The guide pin or the guide roller
of the sliding block moved sideways toward the sorting path
1s guided by the sorting guide rail provided form the
sorting point in the sorting direction to move the sliding
block sideways in the sorting direction in which a diverging

conveyor Y 1s provided. The article loaded thereon is
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pushed sideways by the sliding block moving sideways and
discharged toward the diverging conveyor Y to be sorted.

In the first embodiment described above each sliding block of a
plurality of bearing surface defining members provided on a
palr of mounting member 1s i1ndependently engaged with the
mounting member, and therefore, the dimension in the
direction of travel of the mounting member calculated from
the size of the chain link of the conveyor chain, that is,
the mounting interval of the bearing surface defining member
may be reduced to the length as short as a finger by
dividing the same into a plurality of sections.

Therefore, it 1s suitable for the small sized sort
conveyor for small sized articles that are desired to be
sorted at small i1ntervals about a length of a finger. On
the other hand, even when a larger conveyor chain is used,
the transport-sort conveyor in which a plurality of bearing
surface defining member are arranged at a small intervals to
a palr of mounting member can sort from large sized articles
to small sized articles.

In addition, since the intervals of sliding blocks
(mounting pitch) may be reduced, the sliding blocks
corresponding to the length of the article from the leading
edge to the traililing edge can be actuated for the sorting
operation, sorting operation can be carried out without

providing excessive space in front and behind the articles



CA 02337009 2004-06-03

to be sorted. In other words, the article can be positively
sorted even when they are not supplied and convevyed at
regular intervals, but at random intervals.

In the second embodiment described above, since each sliding

block is moved sideways while clamping the upper and lower

surfaces of the bearing surface defining members by rollers
constituted as door rollers, the pin projecting downward or
the guide roller may be moved sideways smoothly without any

stralin when being guided by the sorting guide rail.

In the third and fourth embodiments described above, since the

engaging strip and a pusher are provided on one of the mounting

members fixed on the conveyor chain, the engaging strip and
the pusher always travels stably so that the actuating
device provided on the frame on the side of the conveyor
ensures a release of engagement, thereby enabling a high

speed operation.

Brief Description of the Drawings
Fig. 1 is a front schematic diagram in cross section of
the principal portion showing the general structure of the
sort conveyor of the embodiment of the present 1nvention.
Fig. 2 1s a plan view viewed from the portion of Fig. 1.
Fig. 3 1is a front view partly in cross section showing

a state in which the sliding block is engaged to the

mounting member on one side of the sliding block.
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Fig. 4 is an explanatory drawing showing a state 1n

which engagement of the sliding block of Fig. 3 1s released

from engagement and moved sideways to the sorting path.

gy

Fig. 5 is side view of a principal portion of the

mounting member on one side shown in Fig. 3 viewed from the

side of the arrow A.

greien

Fig. 6 1s a side view of a principal portion of he

mounting member on the other side shown in Fig. 2 viewed

e

from the side of the arrow C.

Fig. 7 1s an explanatory cross section of the bearing

surface defining member of the part shown by the line B-B of

Fig. 2.

Fig. 8 i1is a general explanatory plan view of the

gr—

sorting section of the present invention.

Best Mode for Carrying Out the Invention

The transport-sort conveyor of the present invention
comprises engagling means including a engaging strip and a

holding portion at a part of the mounting member on one side

for mounting a bearing surface defining member to the
conveyor chain on the left and right sides and at a part of

the sliding block that moves sideways along the bearing

surface defining member for engaging the sliding block with

g

one side of the conveyor respectively. In normal condition

(when no sorting operation 1s carried out), 1t travels with
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the sliding block engaged on one side.

On either one of sliding block and the mounting member

engaged by said engaging means, a pusher for moving the
sliding block by a prescribed distance 1n the sorting

direction (to the side of the sorting path) abruptly (so as

to reject instantaneously), when engagement 1s released by

the actuating device or some other means.

The pusher means may be provided on the sliding block,

or on the mounting member that runs while being fixed to the

chain. It is preferable to provide 1t on the mounting
member because the traveling position 1s stable.
Though the bearing surface defining member and the

sliding block described above may be provided one each for a

pralr of left and right mOunting member, for example, a

plurality of bearing surface defining member and their
mating sliding blocks are aligned along the direction of
travel for a palr of mounting members according to the size
of the conveyor chailin, and the mating engaglng means and

pusher means are provided respectively for each of them.

For example, providing three or more bearing surface

F

defining members for a pailr of mounting member every two

links of chain so that the short intervals of sorting pitch

shorter than the pitch of the conveyor chain link L 1is

obtained 1is effective for sorting articles conveyed at dense

intervals.

ARt e S el P R — S p—————— e TR SRR T b L L o A LY N e L S U o e e L g
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The sliding block described above is provided with a

rolling roller on the surface that contacts with the bearing

surface defining member and movably combined in the

horizontal direction (in the direction of the width of the

conveyor) with respect to the bearing surface defining

smber so that it moves smoothly by the rolling roller, and

rF_

In

with a guide pin projecting downward or gulde roller on the
center of the lower portion.

When the engagement of said engaglng means 1s released
by the actuating device provided at a prescribed position on
the upstream side immediately before the sorting point, the

pusher means resiliently moves the sliding block sideways

toward the sorting path at a prescribed distance equal to or

longer than the diameter of the guide pin or the guide

roller away.

At the sorting point in the straight-ahead path where

the guide pin or the guide roller that travels straight-

ahead while engaged with one side, no obstruction such as
the straight—-ahead guide rail or the direction switching

rail, and a sorting guide rail 1s provided with the tip

portion placed on the side of the sorting side of the

straight—-ahead path.

The sliding block released from engagement immediately
before the sorting point moves the guide pin or the guilde

roller sideways from the straight-ahead path toward the
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sorting path and is tripped off by the tip of the guide rail
to push the articles to be sorted toward the diverglng
conveyor on the sideway along the guide rail.

Embodiment

g

Referring now to the drawings, an embodiment ¢f the

present invention will be described. Fig. 1 1s an
explanatory cross sectional view of the principal portion of
the sort conveyor, and Fig. 2 1s an explanatory plan view of

—

the principal portion of the same, and Fig. 3 to Fig. 8 show

the same in detaill.
As shown 1n the drawlngs, 1in the conveyor 1, conveyor

chains 103 are endlessly stretched taut on chailin rails 102

disposed on both 1nner sides of the frame 101, and bearing

surface defining members are arranged 1n parallel between

the convevyor chains 103 with the both ends fixed to the

chains 103 on both sides by the use of a mounting member 3

on one side and a mounting member 4 on the other side

respectively.

Fach bearing surface defining member 2 is provided with

sliding blocks 5 so as to be movable along the length (in

=

other words, 1n the direction of the width of the conveyor)

mounted thereon in combination.

The sliding block 5 is provided with a guide pin 501

projecting downward in the center of the lower portion

=

thereof for guiding the sorting operation. Thought it is
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preferable to provide a guide roller that serves To reduce

the contact friction with the sorting guide rail 13

described later on the guide pin 501, in the case of the

sort conveyor for light load, it is also possible to provide

only a guide pin 501 without a gulde roller.

Though the bearing surface definling member Z may be
simply a slat material of any shape, 1t 1s preferable to use
aluminium molding material or forming material as shown 1n

Fig. 7, and to provide an upper and lower sliding members

201, 202 with a material having small frictional coefficient

on the upper and lower surfaces soO as £o provide agile

sideways movement of the sliding block 5.

On both ends of the bearing surface defining member 2

is assembled into the assembling portion 301, 401 formed on

the mounting member 3 on one side (left side 1n Fig. 1 and

Fig. 2) and the mounting member 4 on the other side (right

side in Fig. 1 and Fig. 2) by means of various mounting

means such as press—-fit or fitting.

The mounting member 3 on one side pivotally supports

greieg

the engaging strip 6 by means of pivot pin 7 on the holder

section 3 formed on the upper portion as shown in Fig. 3 and
Fig. 5. The engaging strip 6 comprises a engaglng portion
601 formed downwardly at the position extending from the
fulcrum toward the sliding block 5, a tCuch portion 602

extending the other direction, and a detent portion 603

. Sonp® e o . salmg o . T LT . PEPPET D cm My AL LS - ' S Nt tema > . e - n e T el el o 2 2o - DR B L IR L Lo DRI L R R I . . . . . .. . L ’ .
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formed around the pivot pin 7 for limiting the rotation, and

urged by the torsion spring 8 so that the engaging portion

601 described above 1s pressed agalnst the holding portion

503 of the sliding block 5.

The engaging strip 6 may be of any shape as far as 1t

can engage the sliding block 5 to one side (left side in Fig.
1, Fig. 2, Fig. 3, and Fig. 4).

The reference numeral 303 denotes an abutting portion

formed on a part of the holder portion 302 for serving as a

stopper of the detent portion 603 that 1s formed to keep the

engaging strip 6 urged by the torsion spring 8 1n a certailn

engaged posture.

greivm

On the other hand, the upper surface 402 of the

mounting member 4 on the other side 1is flush with or

slightly lower than the upper sliding member 201 of the

bearing surface forming member 2 so that the articles P

moved sideways by the sliding block 5 1s pressed out from

the conveyor to the side without being tripped over or
caught and smoothly moved in sliding motlion toward the
diverglng conveyor Y.

The mounting member 3 on one slide and the mounting

member 4 on the other side is combilined by snapping snaps 306,

405 in the chain link hole 1031 formed on the leg portions

v
aaad

305, 404 extending downward so as to clamp both outsides of

the chain 103. Various known mounting means may be used for
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the combined structure of the mounting member and the chain.

The reference numeral 9 denoctes a pusher of the pusher

yirium

means mounted on a part of the mounting member 3 by means of

a cap 92 by being urged by the spring 91 so as to project

toward the sliding block 5. In other words, as shown 1n Fig.

F

3, when the engaging portion 601 of the engadging strip ©6 1s

engaged with the holding portion 501 of the sliding block 5,

the pusher 2 travels by being pressed by the side portion

506 of the sliding block 5 into the inside of the mounting

member 3, and when the touch portion 602 of the engaging

r—n

strip 6 1s pressed down by the touch lever 11 of the

actuating device 10 described later, the engaging strip ©

releases engagement with the sliding block 5 as shown i1n Fig.

4 so that the pusher 9 urged by the spring 91 resiliently

(so as to reject instantaneously) moves the sliding block 5

sideways toward the sorting path RZ.
The sliding block 5 1s, as shown in Fig. 7, provided

with the upper roller 504 and the lower roller 505 that move

sideways while clamping the upper surface sliding member 201

and the lower surface sliding member 202 of the bearing

surface defining member 2 1n order to move smoothly.

The sliding block 5 moves straight ahead from the

upstream side of the conveyor 1 to the position Sl

immediately before the sorting section in the state belng

engaged with one side (left side 1n Fig. 1, Fig. 2, and Fig.

B B ki, B A WA By W AT § DAL
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8) by the engaging strip 6, and the gulide roller 501 and the

guide roller 502 travel on the straight—-ahead path RIl.

The reference numeral 10 1s an actuating device

provided on the sorting section, and as shown 1in Fig. 2 and

Fig. 8, provided at a prescribed position on the upstream

phitey

side of the sorting polnt S2, so as to move the touch lever

11 to abut against and actuate the touch portion 602 of the
engaging strip 6 instantaneously at a high speed to release
engagement between the engaging portion 601 and the holding

gy

portion 503 of the sliding block 5 at the position S1

immediately before the sorting point S2.

As a driving source, a stepping motor or other actuator

gr—t

may be used instead of the solenoid 12, and the actuating

apparatus 10 may be other structure as far as 1t releases
engagement between the engaging strip © and the sliding

block 5. The actuating device 10 1s actuated corresponding

to the size (length 1in the direction of travel) of the

article P from the leading edge Pl to the trailing edge P2
by sorting operation signals transmitted 1n synchronization
with the article P from the sorting operation controller
(not shown), and each engaging strip © 1s released from
engagement with the sliding block 5 by the touch lever 11.

The sliding block 5 released from engagement at the

position S1 immediately before the sorting point resiliently

moves slideways from the stralght-ahead passage R1 toward the
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sorting path R2 and reaches to the sorting point SZ.

The sliding blocks 5 at the-portion on which no article
is placed or articles not to be sorted are placed moves
straight ahead in the state of being engaged with the
mounting member 3 on one side since the actuating device

does not actuate.

The reference numeral 13 is a sorting guide rail for

guiding the guide pin 501 or the gulde roller 502 of the
sliding block 5 that has been traveling on the side of the

sorting path up to the sorting point S in the sorting

direétion (toward the right side of the conveyor 1).

The tip of the sorting guide rail 13 comes to position

(where they do not collide) leaving the space for the path

through which the guide pins 501 or the guide rollers 501 o:

the sliding blocks 5 that go straight ahead over the sorting

point S2 travel, whereby they do not come into contact with
the sliding blocks 5 that move straight ahead. It carries
only the sliding blocks 5 that has been traveling through
the sorting path R2 and guides them sideways. The sorting

guide rail 13 is mounted on the lateral beam member 104 1n

the convevyor frame 101.
The article P is pushed by the sliding blocks 5 belng

moved sideways and is discharged toward the diverging

conveyor Y to be sorted.

The sliding block 5 having discharged the article P to
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the diverging conveyor Y and moved sideways toward the

mounting member 4 advances as 1s (right side 1n Fig. 8),

'

then turns back from the end of the sort conveyor 1

downwardly and is moved toward the mounting member 3 on one
side by the return guide rail (not shown) formed and mounted
so as to move sideways 1n the oppOsite direction from the

sorting guide rail 13 along the return side (return path),

and then pushes the pusher 9 back by 1ts side portion 506 so

that the holding portion 501 on the upper portion pushes the

engaging portion 601 of the engaging strip © up into click-

engagement. In this way, the sliding blocks 5 are returned
to the initial state in which they are engaged to the
mounting members on one side by the engaging strips © back
to the conveyor starting portion, then travel again on the
straight-ahead path Rl.

When the conveyor travels along the return side, it

travels with the return-trip sliding portions 304, 403

projecting outward from the mounting member 3 on one side
and from the mounting member 4 on the other side being
received on the return rail (not shown) provided on the

yo— =

inner side of the lower portion of the convevyor frame.

The reference numeral 14 denotes a side rail for

e

guiding transfer of the article P from the end of the upper

stream to the first sorting of the sort conveyor 1 provided

for establishing the space between the side of the article P
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_20_

and the sliding block for allowing the sliding block to move

sideways in advance in the upstream of the sorting point S.

—

In other words, in Fig. 2, the right side of the side rail

14 is a transfer area for the articles to be sorted, and the

article P supplied from the previous process step 1s

supplied to this transfer area.

The side rail 14 may be formed integrally with the side

cover 15 for protecting the engaging strip engaging the

sliding block 5 with the mounting member 3 on one side SO as
not to be disengaged (released) contrary to expectations due
to inadvertent external action.

The end portion 141 of the side rail 14 also serves to

g

stop an overrun of the sliding block 5 resiliently moving

sideways toward the sorting path when the actuating device

10 for the first sorting operation releases engagement.

The reference numeral 16 denotes a sorting path guide

rail abutting against the guide pin 501 or the guide roller

502 under the sliding block 5 released from engagement at

the sorting section and pushed by the pusher 9, which

—

defines the side wall of the sorting path R2 to the sorting

point SZ2.

For assembly of the conveyor chain 103 and the mounting
members 3 and 4, a known mounting mechanism including the

chain attachment or the like may be used 1n addition to the

embodiment shown in the figures.
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While there is shown an example having three bearing

surface defining members 2 mounted on the mounting members 3

and 4 every two links of the conveyor chain 103, any number

of the bearing surface forming members 3 may be provided,

R o

that i1s, there may be more, and there may be less.
The engaging mechanlism may be other mechanisms as far

as it has such a structure that the sliding blocks 5 mounted

to the bearing surface defining member 2 so as to be able to

move sideways travels along the straight-ahead path stably

greny.

in the state of belng engaged with one side of the convevyor

in the 1nitial portion, and then releases engagement from

one side by the actuating device 1mmediately before the

sorting point so as to make it freely removable.

The pusher means may be a lever or the like as a matter

of course as far as 1t can resiliently move the sliding

blocks 5 sideways (in joggling movement) from the straight-

ahead path to the sorting path by being urged by a resilient

member such as a spring when sald engaging mechanism 1s

released.

In this arrangement, since the sliding block 5 travels

in the state being engaged with one side (left side) of the
sort conveyor durlng straight-ahead movement, 1t never moves
sideways even when vibration or 1nadvertent external action
1s applied, whereby the guide pin 501 projecting downward or

the guide roller 502 travels stably along the straight-ahead
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path R1. Therefore, there is no need to provide any

component such as the straight-ahead gulde rail or the like

that may be an obstacle below the bearing surface defining
member 2 and thus the sort conveyor has an advantage in that
it may be made in simple and safe structure.

Since the sorting section is provided only with a
sorting guide rail 5 fixed thereon, and the sliding blocks 5
are divided at the position S1 immediately before the

gt

upstream of the sorting point S2 into two routes; the

straight-ahead path R1 in the state being engaged with the
left side, or the sorting path R2 by beling pushed to the
right, the articles can be positively sorted without any
problem.

The actuating device 10 is high in speed 1n response to
the action since engagement of the engaging portion 601 of
the engaging strip 8 can be released with a small distance
of movement, and thus the sliding blocks 5 mounted on each
bearing surface defining member 2 may be selectively

operated even when the sort conveyor 1 1s traveled at high

velocity. Therefore, it is suitable for the high speed sort

conveyor for the small sized articles in whilch the mounting

interval of the bearing surface defining members 5 in the

direction of travel of the conveyor and the number of the

sliding blocks 5 for a unit length.

In addition, since the engaging strip © may be released

WA m————r r w5 T Nk B kd P2 ey by e VAR BT WA 8 TENE LRt g S Ve N MR ) Tl AN A Ve - A num..wfw”;f_q'\-m‘-‘xmmy',\“?}--'y. e R b e WA W i e ) AT e 1 A B e ALV S Py e = S SIS TS e = s s s s s s el s A JLRTAVATLE S mmmmmSms 2 0




CA 02337009 2004-06-03

- 23 -

from engaged state by a slight motion by leverage between
the engaging portion 601 and the touch portion 602 about the
pivot pin 7, there 1s an advantage in that the solenoid or

the like that can high in speed of response as an actuating

device 10.

Industrial Applicability

According to the present invention, since a sort
conveyor that can sort a wide range of articles from caramel
boxes or cigarette boxes contailining 20 pieces of cigarettes
respectively as small articles to cartons or plastic
containers providing 20 kg of capacity with the same
mechanism, and there is no movable portion such as switch
raill or the like for dividing the direction of the sliding
blocks at the sorting point, and there is no need to provide
the straight-ahead guide rail or the like for limiting the
travel in the straight-ahead path of the sliding block, the
structure of the conveyor is simplified in which the
troubles such as a collision or overrun of the guide pin or
the guide roller of the sliding block do not occur, whereby
the stable transport and sort can be carried out and the
following effects are produced.

According to the aspect described above, the

actuating device provided in the upstream of the sorting

point allows the sliding blocks in the area on which the
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articles not to be sorted are placed to pass through the
straight-ahead passage without any contact, and when the
sliding blocks of the area on which the articles to be
sorted 1s placed arrives, 1t 1s actuated to move the sliding
blocks sideways from the side of the straight-ahead path to
the side of the sorting path in advance. When moving
sideways, the sliding blocks move smoothly since there is no
obstacle around the guide pin or the guide roller on the
sliding block.

Since only the sliding blocks moved sideways to the
side of the sorting path travel at that position and move
sideways 1n the sorting direction by being guided from the
Sorting point by the sorting guide rail to deliver the
articles to the diverging conveyor, the sliding blocks and
articles are not subjected to impact and thus transported
and sorted very smoothly.

In the first embodiment described above, since a
plurality of bearing surface defining members are mounted to
a palr of left and right mounting members even when the
conveyor chailn 1is large, the distance (mounting pitch)
between the sliding blocks in the direction of travel may be
shortened irrespective of the size of the chain, whereby the
articles can be sorted at short intervals shorter than the
linking pitch of the chain even by a long conveyer with

large chains. The sliding blocks corresponding to the
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length from the leading edge to the trailing edge of the
article to be sorted may be actuated.

In addition, the sliding blocks to be used for sorting
articles can carry out the sorting operation without
providing excessive intervals (spaces) in front of and
behind the article to be sorted since the speed of response
- of the sliding block to move sideways to the side of the
sorting path resiliently (instantaneously) 1s high. 1In
other words, since the articles are positively sorted even
when they are transported and supplied randomly, not at
constant intervals, it 1s not necessary to provide a timing
supplying apparatus or the like at a previous process step
or the entrance for controlling the intervals to supply the
articles, thereby producing economical effects such that the
structure 1is simplified and occurrence of troubles or
faiiures can be prevented.

In the second embodiment described above, since
the sliding blocks move sideways to the sorting path
instantaneously at high speed when the actuating device
releases engagement of the sliding block, they can response
satlisfactorily even when the transporting speed of the sort

conveyor 1s 1lncreased, whereby the capacity can be increased.

In the third and fourth embodiments described above, since the

engaging strip to be actuated by the actu ating device or the pusher

means for pushing the siiding block are provided on the side of
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the mounting member fixed on the chailin, reliability in
stable operation_can be increased.

Since the actuating device for releasing the engaging

means 1s provided outside of the sorting conveyor frame in
the upstream of the sorting point, adjustment of delicate
timing between sorting action i1nstruction signals for

actuating the actuating device and the sliding blocks to be

released on the traveling conveyor, and visual inspection of

o

the time lag generated by the elongation of the chaln after

P

long period of use from out side can be carried out so that

transport and sort can be carried out always 1in the best

condition, and troubles can be prevented.

T A e e A R T T W AN o T B e A T b R g N N St s e N N A o i a TS QT AN AU T SR A I W AN e = Sl I v v e Ay A DIV W2 0nr s A S L T L et v s e R s s AT A e P L P AR T WA Ve e el e Ny R e ey . A o e I 1 ) R A AT A, PR ML YRR L R G AT AT ACT 1 v L WV W N S DA T N A i SV P T A AR AL AT N A P



CA 02337009 2004-06-03

— 27 -

CLAIMS:

1. A transport-sort conveyor comprising:
a conveyor having conveyor chalns travelling and

turning endlessly on chain rails provided in parallel on

both sides respectively;

a plurality of bearing surface defining members mounted by

means of a mounting member on said conveyor chain on the ends and
arranged 1in parallel;

a sliding block provided on each bearing surface
defining member so as to move along a direction parallel to

said member and provided with a pin projecting downward;

a sorting gulde rail extending in a sorting direction
at a sorting point of the conveyor;

engaging means including an engaging strip and a holding
portion on a part of the mouhting member for mounting said
bearing surface defining member to salid conveyor chain and
to a part of the sliding block respectively so that the
sliding block travels while being engaged with one side of
the conveyor;

pusher means for urging said sliding block sideways 1in
the sorting direction by a resilient member such as a spring
provided on either one of sald mounting member or said
sliding block;

an actuating device for releasing engégement between

said engaging strip aﬁq:a holding portion immediately before

”
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the upstream side of the sorting point,

wherein said sliding block 1s urged by sald pusher
means in the sorting direction and moved sideways when
engagement between said engaging strip and a holding portion

is released by saild actuating device for allowling salid guide

pin projecting downward or a guide roller to travel toward
the sorting path so that the sliding block is guided by the
sorting guide rail provided from the sorting point in the

sorting direction and moved sideways toward the discharging

port.

2. A transport-sort conveyor as set forth in Claim 1,

wherein the plurality of bearing surface defining members are

provided on a péir of left and right mounting members, a
sliding block is mounted on each bearing surface defining
memper so as to move freely sideways, and a plurality of
pusher means and engaging means are provided on the mounting
member corresponding to each sliding block.

3. A transport-sort conveyor as set forth in any one of
Claim 1 or 2, further comprising an upper roller and a
lower roller rotating while clamping the upper surface and
the lower surface of the bearing surface defining member so
that said sliding block moves smoothly in lateral direction
by rotation of said rollers.

4. A transport-sort conveyor as set forth in any one of

Claims 1 to 3, wherein an engaging strip is provided on the
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mounting member, and a holding member is provided on the
sliding block.

5. A transport-sort conveyor as set forth in any one of
Claims 1 to 4, wherein said pusher means for urging said sliding
block toward the sorting path 1s provided on a part of said

mounting member.
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