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- ARTICIE PICKING EQUIPMENT

Fleld of the Invention

The present invention relates to equipment which picks articles
individually from a group of articles loaded in a stock area which stores
articles, and which transfers a suitable number of the picked articles to a

transport conveyor after storing them.

Backgromd of the Invention

On article picking equipment, a plurality of types of articles are stecked
in each grow In a stock area, the type of article corresponding to the reguest
is picked from the stock area and a plurality of picked articles are paid out
anto the transport conveyor as a group, A conventional article picking equipment
is provided with a stock area that stores articles In a stacked state, an
article pieking device that individually picks articles from an article group
stacked in the stock area, a stock device that recelves and stores articles
from the article picking device, a travelling carriage arranged so as to freely
elevate with the article plddng device and stock device and which runs in the
left and right directions, and a transport conveyor that extends to the left-
right directions such that the articles are received from the stock device.

One example of the aforementioned article piddng device is provided with a
slanting device and a picking device that picks articles by belng inserted into
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The present invention relates to equipnment which picks articles

i‘ndi vidually froma group of articles |loaded in a stock area which stores
articles, and which transfers a suitable nunber of the picked articles to a
transport conveyor after storing them Background of the Invention

On article picking equipnment, a plurality of types of articles are stacked

2

the space below the article slanted by the slanting device. This slanting
davice is provided with a frame arranged such that it freely elevates with
respect to the travelling carriage, an arm arranged such that it freely moves
backwards and forwards ﬁﬂ: respect to the frame and a slanting tool arranged on
the tip of the am,

Furthernore, the picking device is provided with a frame arranged Such that
it freely elevates with respect to the travelling carriapge, an arm arranged
such that it fresly moves backwards and forwards with respect to the frame and
a slanting tool arranged on the tip of the am. '

The travelling carriage rumns while straddling the transport conveyor. Due
to this, In order to avoid a collision with the article paid out onto the
transport conveyor from the stock device, it is necessary for the travelling
carriage to wait for the paid out article to be tramsported by the transport
conveyor. However, making the travelling carriage standby decreases the
processing efficiency of the equipment.

When articles positioned to the left and right are to be contimiously
picked, it 18 necassary to move the article picking device a predetermined
amomt to the Ieft and right to the picking positions by rumming the travelling
carriage, However, as the travelling carriage is a heavy object mounted vith the
article plcking device and stock device, sudden movements to the left and right
a3 well as stoppages are difficult and it is necessary to perform the movements

and stoppages at low speed. Due to this, 1t is difficult to improve the picking

—_—
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in each group in a stock area, the type of article corresponding to the
request is picked fromthe stock area and a plurality of picked articles
are paid out onto the transport conveyor as a group. A conventional
article picking equipment is provided with a stock area that stores
articles in a stacked state, an article picking device that individually
picks articles froman article group stacked in the stock area, a stock
device that receives and stores articlles fromthe article picking device,
a travelling carriage arranged so as to freely

processing ahilities of oonventional equipment,

Summary of the Invention

In ordér to achieve an increase in the processing efficlency of the
equipment and to achleve an increase in the picking processing efficiency, it
is an ohject of the present inventfon to propose article picking equipment not

. requiring the travelling carriage to standhy and which picks articles posltimed
to the left and right without moving the travelling carriage.

A first aspect of the present invention is articele picking equipment
provided with a stock area that stores articles in a stacked state, an article
plcking device that individually picks articles from an article group stacked
in the stock area, a stock device that receives and stores articles from the
article picking devics, a travelling carriage arranged with the article picking
device and stock device which are freely elevating and vhich runs in the left
and right directions, and a transport comveyor that extends to the left-right
directions such that the articles are recolved from the stock device, where the
travelling carriage 1s positioned such that it rms hetween the stock area ami
the transport conveyor.

As the travelling carriage runs between the stock area and the transport
conveyor, the travelling carriage may be run regardless of the existance of
articles on the transport conveyor.

Furthermore, the stock device is positioned to one side of the left or
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el evate with the article picking device and stock device and which runs in
the left and right directions, and a transport conveyor that extends to
the left- right directions such that the articles are received fromthe
stock devi ce. One exaple of the aforenentioned article picking device
Is provided with a slanting device and a picking device that picks
articl.es by being inserted into

right side of the article picking device such that it recelves articles moved
along the left/right direction from the article picking device and also
transfers the received stored articles onto the tramsport conveyor by
transporting them in the forward/backward direction.

Accordingly, as the stock device 1s positionsd to one side of the left and
right of the article picking device, the dimensions of the forward/backward
direction can be shortened and the dimension between the stock area and
transport cotveyor may be shortened, |

A second aspect of the present invention is article picking equipment
provided with a travelling carriape that runs to the right and left, a slanting
device and a picking device that picks the articles by being inserted into the
space below the article which has been slanted by the slanting device, the
slanting device 15 provided with a frame arranged so as to freely elevate with
respect to the travelling carriage, an arm arranged so as to move freely
backwards end forwards with respect to the frame and a slanting tool arranged
on the tip of the arm, the picking device is provided.with a frame freely

* elevating with respect to the fravelling carriage, an arm vhich is able 1o move
Treely backwards amd forwards with respect to the frame and a picking tool
arranged on the tip of the arm, where the slanting devioe is arranged with an
am which is able to freely move to the left and right with respect to the frame
and the picking device 1s arranged with an arm shich s able to freely move to
the left and right with respect to the frame,
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the space below the article slanted by the slanting device. This slanting
device is provided with a frane arranged such that it freely elevates with
respect to the travelling carrlage an arm arranged such that it freely

noves

Aeeordingl&, when the travelling carriage is stationary, the slanting
device may change the position to the next plcking position of the slanting
tool by moving the arm to the left and right and the picking device may change
the position to the next picking position of the plcking tool by moving the arm
to the left and right.

Brief Description of the Drawing
Figure 1 shows a first enbodiment of the equipment of the present invention
and is a perspective view showing the emtire equipment from above the stock
area at an angle.
Figure 2 1s a perspective view of the entire equipment shown from above the
transport conveyor at an angle on the same embodiment.
Figure 3 is a right side view showing the main part In a statiomary state
of the seme enbodiment.
Figure 4 is a right side view showing the main part in a state immediately
before the slanting of the article starts an the sme esbodiment.
"Figure 5 Is a right side view showing the main part in a state where the
article is slanted on the same enbadiment.
| Figure 6 is a ripht side vleﬁ M1xg the main part in a state vhere the
slanted article is to be picked on the same exbodiment.
Figure 7 is an enlarged right side view showing the state where the tip
ofthe arm has been advanced and the picking arm has been advanced on the same
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backwards and forwards with respect to the frane and a sl anting tool
arranged on the tip of the arm Furthernore, the picking device is
provided with a frame arranged such that it freely elevates with respect
to the travelling carriage, an armarranged such that it freely noves
backwards and forwards with respect to the frane and a slanting tool
arranged on the tip of the arm The travelling carriage runs while
straddling the transport conveyor. Du

enbvodinent.,

Figure 8 1s an enlarped right side view showing the state vhere the picking
arm, pressing tool and back plate are retracted.

" Figure 9 is an enlarged view beirag a section along line IX-IX of Figure 7.

Figure 10 is a right side view with a partial section showing the
relationship between the upper frame and arm.

Figure 11 is a plan view showing the pulling conveyor and picking tool.

Figure 12 is a plan view showing the arm and picking tool partially omitted
ard with the pulling conveyor omitted.

Figure 13 is an enlarged view being a section along line XITI-XIII of
Flgure 11.

Figure 14 is an enlarged view being a section along line XITII-XIIIT of
Figre 11.

Figure 15 i3 a right side view showing the picking tool.

Figure 16 is a plan view showing a partial section of the picking tool.

Figure 17 is a plan view showing a stock device,

Figure 18 is a rear view showing a stock device.

Figure 18 is an enlarged side view showing the relationship between the
recelving conveyor of the stock device and the send-out conveyor.

Detalled Description of the Preferred Brbodiments

Hereafter, the article plcking equipment of the present invention
-
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to this, in order to avoid a collision with the article paid out onto the
transport conveyor fromthe stock device, it is necessary for the
travelling carriage to wait for the paid out article to be transported by
the transport conveyor. However, neking the travelling carriage standby
decreases the processing efficiency of the equipnent. When articles
positioned to the left and right are =0 be continuously picked, it is
necessary to nove the article picking'device a predeternined

(hereafter, called "equipment”) will be described based on the embodiments
shown in the drawings.

" Figures 1 through & show & first embodiment of the equipment. In the
following description, “front" refers to the stock area S side, “rear" refers to
the transport comveyor C side, “right” refers to the right when the front Is
viewed from the rear and “left" refers to the left when the front is viewed from
the rear.

As shown In Figures 1, 2, and 5, the equipment is prov;ded with a stock
area S that stores articles B in a stacked state, an article pid:ing device 1
that {ndividually plcks an article B from an article group stacked in the stock
area 8, a stock device 2 that recelves and stores an article B from the article
picking device 1, a travelling carriage 3 arranged with the article picking
device 1 and stock device 2 which are freely elevating and ﬁhich runs in the
left and right directions, and a transport comveyor G that extends to the left-
right directions such that an article B is received from the stock device 2.
QOne aspect of the equipment is that the travelling carriage 3 is positioned so
that it runs between the stock area S and transport conveyor C and the stock
device 2 1s positioned at one side (shown om the left side in Figures 1 and 2)
of the left/right sides of the article picking device 1. the stock device 2
receives an article B sent along the left/right direction from the article
picking devicg 1 and transfers the received and stored article B to the

transport conveyor C by paylng It out in the front/rear direction.
_—
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amount to the left and right to the picking positions by running the
travelling carriage. However, as the travelling carriage is a heavy object
nmounted with the article picking device and stock device, sudden novenents
to the left and right as well as stoppages are difficult and it is
necessary to performthe novenents and stoppages at | ow speed. Due to
this, it is difficult to inprove the @icking

As shown in Figure 5, the article picking device 1 is provided with a
slanting device 4 that 1ifts the lower front of the stacked article B causing
it to slant, and a picking device 5 that picks the article B by heing inserted
into the space below the article B slanted by the slanting device 4, As shown in
Pigures 1 and 5, the slanting device 4 is pmvigled with a freely elevating
frame § guided by masts 3a,% to the left and right of the travelling carriage
3, an arm 7 that freely moves in the left/right direction by being guided on a
guide tool 19,19 (refer to Figure 10) arranged on the frame 6 and moreover
heving a tip 7a that freely extends in the front/rear direction, and a slanting
tool 8 arranged on the tip 7a of the am 7.

_ As shown in Figures 7 through 9, that slanting tool 8 is provided with a
pressing tool 11 and a lifting arm 16. The pressing toal 11 is positioned so as
to be freely elevating on the tip Ta of the freely extending arm 7 via a slider
9 and a rack 10, The pressing tool 11 is driven by a drive device 17 comprising
a drive motor 17a and drive belt 17b and the like and elevates from a raised
standby position isee Figure 8) to a pressing position (see Figure 7) vhere it
presses the upper surface of the article B. The pressing tool 1l is axially
supported so as to be able to rotate freely on the lover end of the slider 10
and is ahle to press the upper surface of the article B slanted and picked by
the picking device B (refer to Figure 8). The lifting amm 16 is pivoted 14 on
the left and right sliders 12,12 positioned so as to sble to move freely In the

front/rear direction on the tip 7a of the arm 7 and is pivoted 15 on a mut 83
/_.

e——
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processing abilities of conventional equipnent. Summary of the Invention
I'n order to achieve an increase in the processing efficiency of the

screwed on to a delivery screw 13 mounted on the sliders 12,12,

The lifting arm 16 comprizes a ;set of three links 16a,16b,16¢ comected so
as to freely rotate and has an arrengement whereby the entire link structure
moves forwards and backwards due to the driving by the motor 18 of the slider
12 which freely moves in the front/rear direction guided by the tip 7a of the
amm 7, and also moves a pressing tip 16d vertically by separating the pivet 14
and pivot 15 by the driving of the delivery sctew 13 by the motor 84. The
lifting arm 16 ralses the.pressing tip 16d when the nut 83 moves in the
direction such that the space between the pivots 14 and 15 increases and lowers
the pressing tip 164 when the mit 83 moves In the direction such that the space
between the pivots 14 and 15 decreases. The lifting arm 16 positions the
pressing tip 16d. lowered from the raised standby position (the position shown
by the double dotted line in Figure 7) at the front of the article B (refer to
Figure 4) and vhile pressing the front of the article B, slants the article B by
alightly raising the pressing tip 16d (refer to Figure 5).

As shown in Figures 7 and 8, the slanting tool 8 is provided on the .tip 7a
of the freely extending amm 7 with a back plate 20 that supports thg rear of the
lifted article B, The hack plate 20 is provided with rt.'eely extending plates
20a,20b,20c and 11fts and stores the tip plate 20¢ which drops under its own
weight by a hoist operation tool 21 comprising an air cylinder, smooth wheel
and rope or the 1ike (refer to Figure 8). When no article B exists in front of
the slanted article B, the back plate 20 supports the rear of the slanted
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equi pnrent and to achieve an increase in the picking processing efficiency,
It 1s an object of the present invention to propose article picking

equi pnent not requiring the travelling carriage to standby and whi ch picks
articles positioned to the left and right w thout noving the travelling
carriage. - A first aspect of the present invention is article picking
equi pnent provided with a stock areﬁothat stores articles in a stacked
state, an article picking device that individually picks articles from an
article group stacked

article B by the tip plate 20c lowered from the raised stored position to the
lowered supporting position,

"As shown In Figures 1 and 5, the picking device 5 is provided with freely
elevating frames 22,23 guided on the left/right masts 3a,3a of the travelling
carriage 3, a pulling conveyor 26 positlioned between the frames 22,23, an arm
25 (refer to Figure 5) that moves in the left/right and front/rear directions
and is guided by the frames 22,23, and a picking tool 24 cormected to the tip
of the arm 25, As shown in Figures 11 through 13, left and right middle frames
28,29 that move to the front and rear guided by the frames 22,23 are positioned
between the frames 22,23. The middle frames 28,29 are canmected by comector
frames 35,35 as shown in Figure 12 and guide rails 35,36 extending to the left
and right are arranged on the comnector frames 35,35. The guide rails 36,36
guide the slider 90 so that 1t freely moves to the left and right and the slider
90 guides the arm 25 so that it freely moves to the front and rear.

Driving of the middle frames 28,29 to the front and rear with respect to
the frames 22,23 is performed by a drive motor 30. The drive motor 30 iIs
provided with front and resr pulley shafts 31,31 supported at both ends of the
frames 22,23, a pulley 32 fixed to the left and right of each of the pulley
shafts 31, left and right continuous helts 33,33 suspended on the front and rear
pulleys 32,32, and a motor 34 that drives the pulley 31. The contimious belts
33,33 are connected by & comector 41 (refer to Figure 14) to the middle frames

28,29 in a suitable place. : e
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in the stock area, a stock device that receives and stores articles from
the article picking device, a travelling carriage arranged with the
article picking device and stock device which are freely el evating and
which runs in the left and right directions, and a transport conveyor that
extends to the left-right directions such that the articles are received
fromthe stock device, where the trayelling carriage is positioned such
that it runs between the stock area and the transport conveyor.

The driving of the arm 25 in the left and right directions with respect to
ﬂle_mi&ile frames 28,28 is performed hy a drive device 91 and the driving in the
front and rear directions with respect to the middle frames 28,29 1s perfarmed
by a drive device 37, The drive device S1 is provided with a belt 92 that spans
the left/right direction between the middle frames 28,29 and is comected to the
slider 80 at both ends 92a,92a, and a motor 93 that drives the belt 92, and
performs the moving and stoppage in the left/right directions of the slider 90
that guldes the arm 25 by control of the motor 93.

The drive device 37 is provided with a spline shaft 38 supported at both
ends on the middle frames 28,29 so as fo frecly rotate, a motor 39 that rotates
the spline shaft 38, a toothed pullay 40 that freely rotates and supports the
slider 90 and is fitted to the spline shaft 38 such that it freely slides, and a
toothed belt 34 mounted on the arm 25 such that it engages with the toothed
pulley 40. The movement and stoppage In the front and rear directions of the
toothad belt 94 and arm 25 is performed by rotationally controlling the toothed
pulley 40 by the motor 39,

The drive device 30 moves the picking tool 24 forwards and backwards
together with the pulling conveyor 26 and the drive devices 37,91 is able to
stap in the desired picking position by moving the picking tool 24 to the
left/right and forvards/rear directions {rrespective of the pulling conveyor 26
(refer to the chain double-dashed line of Figures 11 and 12).

As shown in Figures 11, 13 and 14, the pulling conveyor 26 supports a
. I
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As the travelling carriage runs between the stock area and the transport
conveyor, the travelling carriage may be run regardl ess of the existance of
articles on the transport conveyor. Furthernore, the stock device is
positioned to one side of the left or

12

plurality of rollers 42 on the middle frames 28,29 and connects so as to be
able to flex freely the plurality of rollers 42 upto the final roller 42-1
supported on the middle frames 28,29. The arrangement of this freely flexing
comnection sequentially comects palrs of adjacent rollers 42 by 1links such
that free rotation is possible, The roller group of the flexing part is guided
on guide rails 44,45 arranged on the Inside of the frame 22,23 and moves
forwards and backwards in association with the advancement/retraction of the
middle frames 28,29,

The rotating drive device 46 used for the roller group is arranged with a
chain sprocket 47 on the shaft part of each roller 42, a chain 48 sequentially
spans the pairs of adjacent sprockets 47,47 and the chain 48 spens the optional
sprocket 47 and the output sprocket 30 of the roller drive motor 47, The roller
drive motor 49 is mounted on the middle frame 29 and moves to the forward and
rear together with the middle frame 25. The roller drive motor 49 moves each of
the rollers 42 simltaneously by that driving.

As shown in Figure 5, due to the arrangement of a stopper 65 spaming the
entire effective width of the comveyor closest to the rear side, the puling
conveyor 26 stops the article B transported to the rear by the stopper 65 and
does not release it. Furthermore, as shown in Figure 2, due to the positloning
of a pusher 66 such that it advamces (in the direction of arrow R} from the
standhy position on the right to the left, the pulling conveyor 26 delivers the
article B received by the stopper 83 (refer to Flgure 5) to the stock device 2.
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right side of the article picking device such that it receives articles
moved along the left/right direction fromthe article picking device and
also transfers the received stored articles onto the transport conveyor by
transporting themin the forward/ backward direction.

138

As the pulling conveyor 26 stores the retracting side which is flexibly
linked when retracting between the frames 22,23, the equipmeni may bave a
cmpact' arrangement without that retracting side projecting towards the rear
from a predetemimd position. |

As shown in Pigures 15 and 16, the picking tool 24 Is provided with frames
52,52 commected by a pin B1 to the tip of the arm 25, a drive motor 53 arranged
towards the rear and between the frames 52,52 and having output shafts 53a,53a
that project to the left and right from the frame 52,52, free shafts 54,54
supported at both the frent and rear of the frames 52,52, pulleys 55 mounted on
both the left and right ends of the output shafts 53a,53a and free shafts 54,54,
left and right tension pulleys 83,63 mounted on the frames 52,52, left and
right continuous belts 56,56 suspended on the fension pulleys 63 and each set of
pulleys 55,55,55, extension frame 57,57 mounted on the tip of the framos 52,52,
a free shaft 58 supported towards the tip of the extension frames 57,57,
pulleys 59,59 mounted on both free shafts 54,58, a guiding contfnuous helt G0

- suspended on the pulleys 59,59, and guide rollers 61,61 supported on both ends
of the free shaft 58 of the tip so as to freely rotate. '

The picking tool 24 drives the guiding contimous helt 60 and pulleys 55,55
in the picking direction (the direction of the arrow F) due to the activation
of the drive motor 53. The picking tool 24 is arranged with freely
advancing/retracting detecting rods 62,62 and is able to detect the relative
positional relationship with the article to be picked.
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Accordingly, as the stock device is positioned to one side of the left and
right of the article picking device, the dinensions of the forward/ backward
direction can be shortened and the di nensi on between the stock area and
transport conveyor nay be shortened. A second aspect of the present
Invention is article picking equi prent provided with a travelling carriage
that runs to the right and left, a ql nting device and a picking device
that picks the articles by being inserted into the

The drive device shown in Figure 1 which elevates the upper frame 6
comprising the slanting device and the lover frames 22,23 comprising the
picking device 5 has been omitted from the diagﬁn but 1s provided with a main
winch arranged shove the travelling carriage 3 and a sub-winch arranged on the
upper frame 6, comects the lower end of the rope wound on the main winch to the
upper frame 6 and commects the lower end of the rope wound an the sub-winch to
the lower frames 22,23.

As shown in Figures 18 and 19, the stock device 2 is provided with a
plurality of sets of recelving conveyors 63 for receiving the article B pushed
out from the putling conveyor 26, and a plurality of sets of send-qut conveyors
69 for sending ont at the rear at right angles to the transport direction (the
direction of the arrow H in Figure 18) of the recelving conveyor 68 and the
transport surface 68a of the receiving conveyor 68 is able to freely project
with respect to the transport surface 69a of the send-out conveyors 63 (refer
to Figure 19). '

The recelving conveyor 68 and send-out conveyors 69 achieve a reduction in
the production costs by each send-out conveyors 69 arranged between aﬁjacent
receiving conveyors 68,68, the spacing between adjacent receiving conveyors
58,68 being wider the further upstream (front side) in the send-virt direction
amd being smaller the further downstream (rear side). The stock 2 receives
large articles B in the wide interval P aren and receives small articles B in

the small interval P area.

\\
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space bel ow the article which has been slanted by the slanting device, the
slanting device is provided with a frane arranged so as to freely el evate
with respect to the travelling carriage, an arm arranged so as to nove
freely backwards and forwards with respect to the frane and a sl anting
tool arranged on the tip of the arm the picking device is provided with a
frame freely elevating with respecty ko the travelling carriage, an arm
which is able to nove freely backwards and forwards w th respect to the
frame and a pi.cking tool

Eaéh receiving cotiveyor 68 i mmteﬁ vith a plurality of freely rotating
rollers 72 betveen the long frames 71,71 connected to the elevator devices
70,76 for projecting and the transport surface 68a comprising the outer surface
of the rollers 72 s slanted downwards from the right hand receptor upsiresm
side towards the left downstreem side. The stock device 2 is arranged with a .
stopper 72 on the left side and recelves articles B moved by being guided by the
receiving conveyor 68,

Each of the aforementioned send-out conveyors 63 conprises freely rotating
rollers 75 with both ends comnected to the left and right main body frames
73,74. The drive device 76 which forcibly drives the rollers 75 is provided
with a contimous belt 77 in contact with the outer surface of esch roller 75,
pulleys 78,78 on vhich is suspended the contimious belt 77 and a motor (omitted
from the drewing) that drives the contimous beit 77,

The stock device 2 is guided s0 as to freely elevate on the mast 3a of the
travelling carriage 3 and the lower end of the hoist rope 79 of the elevator
winch (omitted from drawing) arranged above the travelling carriage 3 Is
comected to the maln body frame 80. The stock device 2 elevates from a beight
where mn article B pushed ont from the pulling conveyor 26 shom in Figure 2 is
received, to a height vhere the received arti'cle is pald out onto the tramsport
conveyor C. The transport conveyor C comprises a belt conveyor or a roller
conveyor or the like extending in the left/right direction as shown In Figures 1
and 2. The travelling carriage 3 contains the drive device {omitted from

-
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arranged on the tip of the arm where the slanting device is arranged with

an

armwhich is able to freely nove to the left and right with respect to

the frame and the picking device is arranged with an armwhich is able to
freely nove to the left and right with respect to the frane.

18

drawing) such that 1t moved in the left/right directions guided by the rails
81,82,

Next, the operations of the equipment will be described.

Firstly, as shown in Figure 3, the article picking device 1 is in a standby
state with the tip Ta of the arm 7 retracted and the picking tool 24 retracfed.
Next, when an article taking signal is generated, the travelling carriage 3
runs as far as the predetermined article taking position and then stops.
Thereafter, the upper frame 6 and the lower frames 22,23 elevate as far as the
respective predetermined taking heiphts.

In continuance, as shown in Figure 4, the article picking device 1 presses
the rear of the taken article B by the lowered pressing tool 11 after moving the
tip Ta of the arm 7 to a predetermined position. Them, the lifting arm 16
presses the front of the article B taken by the pressing part 16d. Then the
lifitng arm 16 slants the article B by raising the pressing part 16d as shown
in Figure B and the picking tool 24 advances Into the lower space D formed
below the slanted articie B while 1ifting up the article B by the guide rollers
B1,61. Simultaneous with this, the slanting tool 8 raises the pressing tool 11
and retracts the 1ifting arm 16, Furthemore, the slanting tool 8 presses using
the pressing tool 11 the upper surface of the article B.moved anto the picking
tool 24 as shown In Figure 6 by lowering the pressing teol 11 and slightly
retracting the am 7 thus the article B can be moved without falling and the

1ike even if the picked article is rapidly moved,

T Shet B

oen Replaced

:
i



Accordingly, when the travelling carriage is stationary, the slanting
devi ce may change the position to the next picking position of the slanting
tool by noving the armto the left and right and the picking device my
change the position to the next picking position of the picking tool by
novi ng the arm

L7

In this state, the continucus belt 56 of the picking tool 24 and pressing
_tool 11 retract simultaneously and deliver the article B to the pulling
conveyor 26. The pulling conveyor 26 transports the received article B and
stops it by the stopper 65. In continuance, the pulling conveyor 26 pushes the
article into the stock device 2 by the pushing device 66. The stock device 2
receives the article B on the raised recelving conveyor 88 and stops it with the
stopper T2 as shown in Figure 18,

Lastly, once the stock device 2 has received a predetermined number of
articles B, it lowers to the helght of the transport conveyor C, and thereafter
drives and raises the send-out conveyors 89 and completes one article picking
cycle by paying out the article B anto the transport comveyor C,

An article picking equipment of the present invention as described above
demonstrates the following advantages.

As the next article plcking operations may be performed while rumning the
travelling carriage irvespective of the existance of an article pald out omto
the transport conveyor, the processing ability of the ecjuipment may be
inmproved,

As the dimensions between the stock area and transport conveyor may be
shortened, & more efficient use of space by the equipment may be achieved.

As the position of the comparatively light slanting tool and picking tool
may be changed to the next picking position by moving in the left/right
direction while the travelling carriage is in the stationary state, changing

the plcking position at high speed 1s possible and the processing ability of the

equipment may be Improved. et Fas Been Replaced
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to the left and right. Brief Description of the Draw ng Fi gu
~shows a first enbodi nent of the equi pnent of the present invention
a perspective view showi ng the entire equi pnent from above the stock
at an angl e. Figure 2 is a perspective view of the entire equi
shown from above the
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Claims;

1. An article picking equipment provided with a stock area that stores
articles In a stacked state, an article pidging device that Individually picks
articles from an article group stacked In the stock area, a stock devies that
receives and stores articles from the article picking device, a travelling
carriage arranged with the article picking device and stock device which are
freely elevating and which runs in the left and right directions, and a
transport conveyor that extends to the left-right direct.ions such that the
articles are received from the stock device, where
the travelling carriage is positioned such that it runs between the stock area
and the transport conveyor.

2, An article picking equipment as in claim 1, wherein the stock device is
positioned to one side of the left or right side of the article picking device
such that it recelvgs articles moved along the left/right direction from the
article pic!ging device and also transfers the received stored articles onto the
transport conveyor by tramsporting them in the forward/backward direction.

3. An article picking equipment provided with a travelling carriage that
rms to the right and left, a slanting device and a picking device that plcks
the articles by belng Inserted into the space below the article which has been
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transport

right side view showing the main part in a stationary state
enbodi nent .

conveyor at an angle on the sane enbodi nent Figure 3 is a

state immedi ately before the slanting of the article st

enbodi nent .

t
state where the article is slanted 09 t he same enbodi men(m l/f”o

slanted by the slanting device, the slanting device is provided with a frame
arranged 50 a5 1o freely elevate with respect to the travelling carriage, an arm
arranged so as to move freely backwards and forwards with respect to the frame
and a slanting tool arranged on the tip of the arm, the picking device is
provided with a frame freely elevating with respect to the travelling carriage,
an arm yhich is able to move freely backwards and forwards with respect to the
fram and a picking tool arranged on the tip of the arm, where

the slanting device is arrenged vith sn arm which is able to freely move to the
left and right with respect to the frame, and

the plcking device is arranged with an am vhich is able to freely move to the
left and right with respect to the frame.

4, Mn article picking equipment as in claim 3, wherein the slanting device
has a pressing tool ﬂxat pushes an article to the rear of the article to be
picked and a lifting arm that pushes the front surface of the article to be
plcked. _

B. An article picking equipment as in claim 4, vherein the lifting arm
causes the tip to press the front surface of the article and slants the article
by raising the tip.

-

This She,

of the sane

Figure 4 is a right side view show ng e main part ina
' ' arts o
Figure 5 is a right side view show ng art |n

M
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Figure 6 is a right side view showing the main part in a state where the

slanted article is to be picked on the sane enbodi net.
enl arged right side view showing the state where the tip

Figure 7 is an
of t he arm has

been advanced and the picking arm has been advanced on the sane

20

ABSTRACT

A device where it is not necessary to meke the travelling carriage standby
when picking stacked articles and furthermore, articles positioned to the left
and right may be continnously picked.

A travelling carrisge is positioned such that it runs between a stock area
and a transport conveyor. This equipment is provided with a travelling carriage
that runs to the right and left, a slanting device and a pleking device that
picks the articles, The slanting device 1s provided with a freely elevating
frame arranged on the travelling carriage, an arm arranged on the frame and
that freely moves backwards and forwerds and a slanting tool arranged on the
tip of the amm. The picking device is provided with fremes freely elevating with
respect to the travelling carriage, an arm which is able to move freely
backwards and forwards with respect to the frames and a picking tool arranged
on the tip of the arm. The slanting device 1s arranged with an arm which is
ahle to freely move to the left and right with respect to the freme. The
picking device is arranged with frames which are sble to freely move to the left
and right with respect to the frames.
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enbodi nment . Figure 8 is an enlarged right side view show ng the state
where the picking arm pressing tool and back plate are retracted.

Figure 9 is an enlarged view being a section along line I X-1X of Figure 7.
Figure 10 is a right side vieww th a partial section show ng the

FIG. |
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rel atironshi p between the upper franme and arm Figure 11 is a plan

vi'ew show ng the pulling conveyor and picking tool. Figure 12 is a
pl an vi ew showi ng the arm and picking tool partially omtted and with the
pul I'i ng conveyor omtted. Figure 13 is an enlarged view being a
section along line XIlI-XI1l of Figure 11. Figure 14 is an enl arged

view being a section along line XI1II-XI1I1 of

FIG.2

(LEFT)

( FRONT)

(RIGHT)
I
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Fi gure 11. Figure 15 is a right side view show ng the picking tool.
Fi'gure 16 is a plan view showing a partial section of the picking tool.
Figure 17 is a plan view showi ng a stock device. Figure 18 is a rear
vi ew showi ng a stock devi ce. Figure 19 is an enlarged side view
showi ng the rel ationship between the receiving conveyor of the stock

devi ce and the send-out conveyor.
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Det ai I'ed Description of the Preferred Enbodi nents Hereafter, the
article picking equipnent of the present invention
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(hereafter, called "equipnent") will be described based on the enbodi nents
shown in the draw ngs. Figures 1 through 6 show a first enbodi nent
of the equipnent. In the follow ng description, "front" refers to the
stock area S side, "rear"” refers to the transport conveyor C side, "right"
refers to the right when the front is
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viewed fromthe rear and "left" refers to the left when the front is viewed
from the rear. As shown in Figures 1, 2, and 5, the equipnent is
provided with a stock area S that stores articles Bin a stacked state, an
article picking device 1 that individually picks an article B from an
article group stacked in the stock area S, a stock device 2 that receives
and stores an article B fromthe article picking device 1, a travelling
carriage 3 arranged with the article picking
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device 1 and stock device 2 which are freely elevating and which runs in
the left and right directions, and a transport conveyor C that extends to
the left- right directions such that an article B ls received fromthe
stock device 2. One aspect of the equipnent is that the travelling
carriage 3 is positioned so that it runs between the stock area S and
transport conveyor C and the stock device 2 is positioned at one side
(shown on the left side in Figures 1 and 2) of the left/right sides of the
article picking device 1. the stock device 2
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receives an article B sent along the left/right direction fromthe article
pi cking device 1 and transfers the received and stored article B to the

transport conveyor C by paying it out

20

in the front/rear direction.
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As shown in Figure 5, the article picking device 1 is provided wth a
slanting device 4 that |lifts the lower front of the stacked article B
causing it to slant, and a picking device 5 that picks the article B by
being inserted into the space belowthe article B slanted by the slanting
device 4. As shown in Figures 1 and 5, the slanting device 4 is provided
wth a freely elevating frame 6 guided by nasts 3a,3a to the left and
right of the travelling carriage

FIG.9
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3, an'arm7 that freely noves in the left/right direction by being guided
on a guide tool 19,19 (refer to Figure 10) arranged on the frame 6 and
noreover having a tip 7a that freely extends in the front/rear direction,
and a slanting tool 8 arranged on the tip 7a of the arm?7. As shown
in Figures 7 through-9, that slanting tool 8 is provided with a pressing
tool 11 and a lifting arm 16. The pressing tool 11 is positioned so as to
be freely elevating on the tip 7a of the freely extending arm7 via a

sl i der

FIG.IO

(FRONT)
(REAR) 2N 3a /6
fa 19 i
I N
\} 5 /_________________&“, }\’L_‘_ /"*--—'19
|
R
R
11 \
7
w\,-J
—_—
This Sheet Has Been Repla

i

e m——

i



9 and a rack 10. The pressing tool 11 is driven by a drive device 17
conprising a drive notor 17a and drive belt 17b and the |ike and el evates
froma raised standby position (see Figure 8) to a pressing position (see
Figure 7) where it presses the upper surface of the article B. The
pressing tool 11 is axially supported so as to be able to rotate freely on
the lower end of the slider 10 and is able to press the upper surface of
the article B slanted and picked by the picking device 5 (refer to Figure
6). The lifting arm 16 is pivoted 14 on

FIG. 11
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the left and right sliders 12,12 positioned so as to able to nove freely in

t'he
nut 83

FIG

2

{ FRONT)

B
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front/rear direction on the tip 7a of the arm7 and is pivoted 15 on a
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screwed on to a delivery screw 13 nounted on the sliders 12, 12. The
lifting arm 16 conprises a set of three |inks 16a, 16b, 16c connected so as
to freely rotate and has an arrangenent whereby the entire link structure
noves forwards and backwards due to the driving by the notor 18 of the
slider 12 which freely noves in the front/rear direction guided by the tip
7a of the arm7, and also noves a pressing tip 16d vertically by
separating the pivot 14
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and pivot 15 by the driving of the delivery screw 13 by the notor 84. The
lifting arm 16 raises the pressing tip 16d when the nut 83 noves in the
direction such that the space between the pivots 14 and 15 i ncreases and

|l owers the pressing tip 16d when the nut 83 noves in the direction such
that the space between the pivots 14 and 15 decreases. The lifting arm 16
positions the pressing tip 16d |lowered fromthe raised standby position
(the position shown by the double_dotted Iine in Figure 7) at the front of

the article B (refer to E
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3
Figure 4) and while pressing the front of the article B, slants the article
B by slightly raising the pressing tip 16d (refer to Figure 5). As
shown in Figures 7 and 8, the slanting tool 8 is provided on the tip 7a of
the freely extending arm7 with a back plate 20 that supports the rear of
the lifted article B. The back plate 20 is provided with freely extending
pl ates 20a, 20b,20c and lifts and stores the tip plate 20c which drops
under its own weight by a hoist operation tool 21 conprising an air
cylinder, snooth wheel

(FRONT)

FIG. 15

This Sheet Has Been Replaced

I




and rope or the like (refer to Figure 8). Wien no article B exists in front
of the slanted article B, the back plate 20 supports the rear of the

sl ant ed
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article B by the tip plate 20c | owered fromthe raised stored position to
the |owered supporting position. As shown in Figures 1 and 5, the
pi cking device 5 is provided with freely elevating franmes 22,23 gui ded on
the left/right masts 3a,3a of the travelling carriage 3, a pulling
conveyor 26 positioned between the frames 22,23, an arm 25 (refer to
Figure 5) that noves in the left/right and front/rear directions and is
gui ded by the frames 22,23, and a picking tool 24 connected to the tip
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of the arm25. As shown in Figures 11 through 13, left and right mddle
frames 28,29 that nove to the front and rear guided by the franmes 22, 23
are positioned between the frames 22,23. The middle franes 28,29 are
connected by connector franes 35,35 as shown in Figure 12 and guide rails
36,36 extending to the left and right are arranged on the connector franes
35,35. The guide rails 36,36 guide the slider 90 so that it freely noves
to the left and right and the slider 90 guides the ann 25 so that it
freely noves to the front and rear.
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Driving of the mddle frames 28,29 to the front and rear with respect to
the frames 22,23 is perforned by a drive notor 30. The drive notor 30 is
provided with front and rear pulley shafts 31,31 supported at both ends of
the franes 22,23, a pulley 32 fixed to the left and right of each of the
pulley shafts 31, left and right continuous belts 33,33 suspended on the
front and rear pulleys 32,32, and a notor 34 that drives the pulley 31.
The continuous belts 33,33 are connected by a connector 41 (refer to
Figure 14) to the mddle franes
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28,29 in a suitable place. W B #
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ARTICLE PICKING EQUIPMENT

Field of the Invention

The present invention relates to equipment which picks articles
individually from a group of articles loaded in a stock area which stores
articles, and which transfers a suitable mmber of the picked articles to a

transport conveyor after storing them.

Background of the Invention

On article picking equipment, a plurality of types of articles are stacked
in each group in a stock .area, the type of article corresponding to the reguest
is picked from the stock area and a plurality of picked articles are paid out
onto the transport conveyor as a group. A conventional article picking equipment
is provided with a stock area that stores articles in a stacked state, an
article picking device that individually picks articles from an article group
stacked in the stock area, a stock device that receives and stores articles
from the article picking device, a travelling carriage arranged so as to freely
elevate with the article picking device and stock device and which runs in the
left and right directions, and a transport conveyor that extends to the left-
right directions such that the articles are received from the stock device.

One example of the aforementioned article picking device is provided with a

slanting device and a picking device that picks articles by being inserted into



The driving of the arm25 in the left and right directions with respect to
the mddle fra rmed by a drive device 91 and the driving

in the front gn%l&ﬁtéémﬂﬂé Eilorls with respect to the middl e frames 28,29
is performed byfa~triveé device {37. The drive device 91 is provided with a
belt 92 that spans %gﬁﬂ)%/ri ht diregtion between the mddle franes

28,29 and is cén ecx the HS I der 90 at both ends 92a, 92a, and a notor

93 that drivesit performs the noving and stoppage in the
| eft/right dirgqctions of the sliHer 90

the space below the article slanted by the slanting device. This slanting
device is provided with a frame arranged such that it freely elevates with
respect to the travelling carriage, an arm arranged such that it freely moves
backsards and forvards with respect to the frame and a slanting tool arranged on
the tip of the arm.

Furthermore, the picking device is provided with a frame arranged such that
it freely elevates with respect to the travelling carriage, an arm arranged
such that it freely moves backwards and forwards with respect to the frame and
a slanting tool arranged on the tip of the arm.

The travelling carriage runs while straddling the transport conveyor. Due
to this, in order to avoid a collision with the article paid out onto the
transport conveyor from the stock device, it is necessary for the travelling
carriage to wait for the paid out article to be transported by the transport
conveyor. However, making the travelling carriage standby decreases the
processing efficiency of the equipment.

¥hen articles positioned to the left and right are to be continuously
picked, it is necessary to move the article picking device a predetermined
amount to the left and right to the picking positions by rumning the travelling
carriage. However, as the travelling carriage is a heavy object mounted with the
article picking device and stock device, sudden movements to the left and right
as well as stoppages are difficult and it is necessary to perform the movements

and stoppages at low speed. Due to this, it is difficult to improve the picking



t hat guides the arm 25 by control of the notor 93. The drive device
37 is provided wmtt—a-sprine~sheaft 38 supported at both ends on the mddle
franes 28,29 s¢ aé“ygfwﬁgéﬁyﬁﬁBtate, a notor 39 that rotates the spline
shaft 38, a todthed pulTey 40 thpat freely rotates and supports the slider
90 and is flttjd tq?hﬁ?'@@g@e shaft 38 guch that it freely slides, and a
opunted on” the} a
¢ p

toothed belt 94 r Fm 25 such that it engages with the toothed
plﬁl| | ey 40. The verent—and—s+oppage in the front and rear directions of
the

processing abilities of conventional equipment.

Sumary of the Invention

In order to achieve an increase in the processing efficiency of the
equipment and to achieve an increase in the picking processing efficiency, it
is an object of the present invention to propose article picking equipment not
requiring the travelling carriage to standby and which picks articles positioned
to the left and right without moving the travelling carriage.

A first aspect of the present invention is article picking equipment
provided with a stock area that stores articles in a stacked state, an article
picking device that individually picks articles from an article group stacked
in the stock area, a stock device that receives and stores articles from the
article picking device, a travelling carriage arranged with the article picking
device and stock device which are freely elevating and which runs in the left
and right directions, and a transport conveyor that extends to the left-right
directions such that the articles are received fram the stock device, where the
travel ling carriage is positioned such that it runs between the stock area and
the transport conveyor.

As the travelling carriage runs between the stock area and the transport
conveyor, the travelling carriage may be run regardless of the existance of
articles on the transport conveyor.

Furthermore, the stock device is positioned to one side of the left or



toothed belt 94 and arm 25 is perforned by rotationally controlling the

t oot hed puIIey—ﬁeﬁbywtheMWUr 9 The drive device 30 noves the

pi cki ng tool 24}forWVdf @@uéﬁ@ﬁ@gEk rds together with the pulling conveyor
26 and the drive évicés 37,91 jsfable to stop in the desired picking

posi tion by noviing tpgﬁ“?l‘? [ obl 24 to the left/right and forwards/rear
directions irre<pect|ve buj | i ng coﬁveyor 26 (refer to the chain
doubl e- dashed | ijn@—ef=+t-gtt+es—+l pnd 12).

el

right side of the article picking device such that it receives articles moved
along the left/right direction from the article picking device and also
transfers the received stored articles onto the transport conveyor by
transporting them in the forward/backward direction.

Accordingly, as the stock device is positioned to one side of the left and
right of the article picking device, the dimensions of the forward/backward
direction can be shortened and the dimension between the stock area and
transport conveyor may be shortened.

A second aspect of the present invention is article picking equipment
provided with a travelling carriage that runs to the right and left, a slanting
device and a picking device that picks the articles by being inserted into the
space below the article which has been slanted by the slanting device, the
slanting device is provided with a frame arranged so as to freely elevate with
respect to the travelling carriage, an arm arranged so as to move freely
backwards and forwards with respect to the frame and a slanting tool arranged
on the tip of the arm, the picking device is provided with a frame freely
elevating with respect to the travelling carriage, an arm vhich is able to move
freely backwards and forwards with respect to the frame and a picking tool
arranged on the tip of the arm, where the slanting device is arranged with an
am vhich is able to freely move to the left and right with respect to the frame
and the picking device is arranged with an arm which is able to freely move to
the left and right with respect to the frame.



As shomn in Figures 11, 13 and 14, the pulling conveyor 26 supports a
plurality of rollers 42 on the.m.ddle frames 28,29 and connects so as to be
REPLACEMENY SHEET
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Accordingly, when the travelling carriage is stationary, the slanting
device may change the position to the mext picking position of the slanting
tool by moving the arm to the left and right and the picking device may change
the position to the next picking position of the picking tool by moving the arm

to the left and right.

Brief Description of the Drawing
Figure 1 shows a first embodiment of the equipment of the present invention
and is a perspective view showing the entire equipment from above the stock
area at an angle.
Figure 2 is a perspective view of the entire equipment shown from above the
transport conveyor at an angle on the same embodiment.
.Figure 3 is a right side view showing the main part in a stationary state
of the same embodiment.
Figure 4 is a right side view showing the main part in a state immediately
before the slanting of the article starts on the same embodiment.
Figure 5 is a right side view showing the main part in a state where the
article is slanted on the same embodiment.
Figure 6 is a right side view showing the main part in a state where the
slanted article is to be picked on the same embodiment.
Figure 7 is an enlarged right side view showing the state where the tip

ofthe arm has been advanced and the picking arm has been advanced on the same



able to flex freely the plurality of rollers 42 upto the final roller 42-1
supported on the iiddle frane ngr . The arrangenent of this freely

fl exing connectidnﬂgﬁdﬂﬁhﬁt&ﬁLﬁleo nects pairs of adjacent rollers 42 by

| inks such that firee rotation is|ppssible. The roller group of the flexing
part is guided on duitls JANNE9B44} 46 arrénged on the inside of the frane
22,23 and noves florjwards and bac rds in association with the
advancenent/retradtionor tThHe ~mdd} e franmes 28, 29.

embodiment.

Figure 8 is an enlarged right side view showing the state where the picking
arm, pressing tool and back plate are retracted.

Figure 9 is an enlarged view heing a section along line IX~IX of Figure 7.

Figure 10 is a right side view with a partial section showing the
relationship between the upper frame and arm.

Figure 11 is a plan view showing the pulling conveyor and picking tool.

Figure 12 is a plan view showing the arm and picking tool partially &nitted
and with the pulling conveyor omitted.

Figure 13 is an enlarged view being a section along line XIII-XIII of
Figure 11.

Figure 14 is an enlarged view being a section along line XITII-XIIII of
Figure 11.

Figure 15 is a right side view showing the picking tool.

Figure 16 is a plan view showing a partial section of the picking tool.

Figure 17 is a plan view showing a stock device.

Figure 18 is a rear view showing a stock device.

Figure 19 is an enlarged side view showing the relationship between the

receiving conveyor of the stock device and the send-out conveyor.

Detailed Description of the Preferred Embodiments

Hereafter, the article picking equipment of the present invention



The rotating drive device 46 used for the roller group is arranged with a
chai n sprocket 4 shaft. .part of each roller 42, a chain 48
sequentially sp%n&ﬁﬂﬂ@ﬁﬁaﬂr$ugﬁr j acent sprockets 47,47 and the chain 48
spans the optional {—sprocket-4+ d the output sprocket 50 of the roller

drive nmotor 47. The | ar rivie jnotor 49 is nounted on the mddle frame
29 and noves to ihafﬁ#véwhﬂgﬁd rlear together with the mddle frane 29
The roller drive|nbtor.49 myes jegch of the rollers 42 simltaneously by

t hat driving.

(hereafter, called “equipment®) will be described based on the embodiments
shown in the drawings.

Figures 1 through 6 show a first embodiment of the equipment. In the
following description, “fpont" refers to the stock area S side, “rear" refers to
the transport conveyor C side, “right" refers to the right when the front is
viewed from the rear and "left" refers to the left vhen the front is viewed from
the rear. |

As shown in Figures 1, 2, and 5, the equipment is provided with a stock
area S that stores articles B in a stacked state, an article picking device 1
that individually picks an article B from an article group stacked in the stock
area S, a stock device 2 that receives and stores an article B from the article
picking device 1, a travelling carriage 3 arranged with the article picking
device 1 and stock device 2 which are freely elevating and which runs in the
left and right directions, and a transport conveyor C that extends to the left-
right directions such that an article B is received from the stock device 2.
One aspect of the equipment is that the travelling carriage 3 is positioned so
that it rns between the stock area S and transport conveyor C and the stock
device 2 is positioned at one side (shown on the left side in Figures 1 and 2)
of the left/right sides of the article picking device 1. the stock device 2
receives an article B sent along the left/right direction from the article
picking device 1 and transfers the received and stored article B to the

transport conveyor C by paying it out in the front/rear direction.



As shown in Figure 5, due to the arrangenent of a stopper 65 spanning the
entire effective w dt-h-of-the.conveyor closest to the rear side, the pullng
conveyor 26 stops! thkie'lAtti ctle.B.giransported to the rear by the stopper 65
and does not rel pape-Tt—Furthenmgre, as shown in Figure 2, due to the
positioning of a pJSQﬁé 3%,@§§h that itgadvances (in the direction of
arrow H fromthef pt ﬂ o tifjosn on the right to the left, the pulling
conveyor 26 delivers-the..articl recei ved by the stopper 65 (refer to
Figure 5) to the ptock device 2.

As shown in Figure 5, the article picking device 1 is provided with a
slanting device 4 that lifts the lower front of the stacked article B causing
it to slant, and a picking device 5 that picks the article B by being inserted
into the space below the article B slanted by the slanting device 4. As shown in
Pigures 1 and 5, the slanting device 4 is provided with a freely elevating
frame 6 guided by masts 3a,3a to the left and right of the travelling carriage
3, an arm 7 that freely moves in the left/right direction by being guided on a
guide tool 19,19 (refer to Figure 10) arranged on the frame 6 and moreover
having a tip Ta that freely extends in the front/rear direction, and a slanting
tool 8 arranged on the tip 7a of the arm 7.

As shown in Figures 7 through 9, that slanting tool 8 is provided with a
pressing tool 11 and a lifting arm 16. The pressing tool 11 is positioned so as
to be freely elevating on the tip 7Ta of the freely extending arm 7 via a slider
9 and a rack 10. The pressing tool 11 is driven by a drive device 17 comprising
a drive motor 17a and drive belt 17b and the like and elevates from a raised
standby position (see Figure 8) to a pressing position (see Figure 7) where it
presses the upper surface of the article B. The pressing tool 11 is axially
supported so as to be able to rotate freely on the lower end of the slider 10
and is able to press the upper surface of the article B slanted and picked by
the picking device 5 (refer to Figure 6). The lifting arm 16 is pivoted 14 on
the left and right sliders 12,12 positioned so as to able to move freely in the

front/rear direction on the tip 7a of the arm 7 and is pivoted 15 on a nut 83



As the pulling conveyor 26 stores the retracting side which is flexibly
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screved on to a delivery screw 13 mounted on the sliders 12,12,

The lifting arm 16 comprises a set of three links 16a,16b,16¢c connected so
as to freely rotate and has an arrangement whereby the entire link structure
moves forwards and backwards due to the driving by the motor 18 of the slider
12 which freely moves in the front/rear direction guided by the tip 7a of the
arm 7, and also moves a pressing tip 16d vertically by separating the pivot 14
and pivot 15 by the driving of the delivery screw 13 by the motor 84. The
lifting arm 16 raises the pressing tip 16d when the nut 83 moves in the
direction such that the space between the pivots 14 and 15 increases and lowers
the pressing tip 16d when the mt 83 moves in the direction such that the space
betweeni the pivots 14 and 15 decreases. The iifting arm 16 positions the
pressing tip 16d lowered from the raised standby position (the position shown
by the double dotted line in Figure 7) at the front of the article B (refer to
Figure 4) and vhile pressing the front of the article B, slants the article B by
slightly raising the pressing tip 16d (refer to Figure 5).

As shown in Figures 7 and 8, the slanting tool 8 is provided on the tip 7a
of the freely extending arm 7 with a back plate 20 that supports the rear of the
lifted article B. The back plate 20 is provided with freely extending plates
20a,20b,20c and 1ifts and stores the tip plate 20c which drops under its own
weight by a hoist operation tool 21 comprising an air cylinder, smooth wheel
and rope or the like (refer to Figure 8). When no article B exists in front of

the slanted article B, the back plate 20 supports the rear of the slanted



| i nked when retracting between the franmes 22,23, the equi pnrent may have a
conpact arrangementwithout fhat retracting side projecting towards the
rear froma pr dEfﬁrfi‘n'E;ggm MEII on. As shown in Figures 15 and 16,

t he picking toolf 24—ts——provided Wth frames 52,52 connected by a pin 51 to
the tip of the n25 5l%‘drlve mot or 53 mrranged towards the rear and
between the fra Na1R98h VI ng out put shafts 53a,53a that project to
the left and ri fromthe framd 52,52, free shafts 54,54

article B by the tip plate 20c lowered from the raised stored position to the
lowered supporting position. “

As shown in Figures 1 and 5, the picking device 5 is provided with freely
elevating frames 22,23 guided on the left/right masts 3a,3a of the travelling
carriage 3, a pulling conveyor 26 positioned between the frames 22,23, an arm
25 (refer to Figure 5) that moves in the left/right and front/rear directions
and is guided by the frames 22,23, and a picking tool 24 connected to the tip
of the arm 25. As shown in Figures 11 through 13, left and right middle frames
28,29 that move to the front and rear guided by the frames 22,23 are positioned
between the frames 22,23. The middle frames 28,29 are connected by connector
frames 35,35 as shown in Figure 12 and guide rails 36,36 extending to the left
and right are arranged on the connector frames 35,35. The guide rails 36,36
guide the slider 90 so that it freely moves to the left and right and the slider
90 guides the arm 25 so that it freely moves to the front and rear.

Driving of the middle frames 28,29 to the front and rear with respect to
the frames 22,23 is performed by a drive motor 30. The drive motor 30 is
provided with front and rear pulley shafts 31,31 supported at both ends of the
frames 22,23, a pulley 32 fixed to the left and right of each of the pulley
shafts 31, lIeft and right contimocus belts 33,33 suspended on the front and rear
pulleys 32,32, and a motor 34 that drives the pulley 31. The continuous belts
33,33 are comnected by a comector 41 (refer to Figure 14) to the middle frames

28,29 in a suitable place.



supported at both the front and rear of the frames 52,52, pulleys 55
nmount ed on botih, t'he-teft—and-ight ends of the output shafts 53a, 53a and
free shafts 54, Smh“ﬁheﬂhﬁadﬂmﬁﬁggt tensi on pulleys 63,63 nounted on the
frames 52,52, liefit and TTgnt—"gohtinuous belts 56,56 suspended on the
tension pulleys 63 quﬁ§%g$§et of pulll eys 55, 55,55, extension frane 57,57
nmounted on theltip o anes; 52,52, a free shaft 58 supported towards
the tip of theje> s [57,57, pulleys 59,59 nounted on both free
shafts 54,58, & guiding continudus belt 60

The driving of the arm 25 in the left and right directions with respect to
the middle frames 28,29 is performed by a drive device 91 and the driving in the
front and rear directions with respect to the middle frames 28,29 is performed
by a drive device 37. The drive device 91 is provided with a belt 32 that spans
the left/right direction between the middle frames 28,29 and is connected to the
slider 90 at both ends 92a,92a, and a motor 93 that drives the belt 92, and
performs the moving and stoppage in the left/right directions of the slider 30
that guides the arm 25 by control of the motor 93.

The drive device 37 is provided with a spline shaft 38 supported at both
ends on the middle frames 28,29 so as to freely rotate, a motor 33 that rotates
the spline shaft 38, a toothed pulley 40 that freely rotates and supports the
slider 90 and is fitted to the spline shaft 38 such that it freely slides, and a
toothed belt 94 mounted on the arm 25 such that it engages with the toothed
pulley 40. The movement and stoppage in the front and rear directions of the
toothed belt 94 and arm 25 is performed by rotationally controlling the toothed
pulley 40 by the motor 39.

The drive device 30 moves the picking tool 24 forwards and backwards
together with the pulling conveyor 26 and the drive devices 37,91 is able to
stop in the desired picking position by moving the picking tool 24 to the
left/right and forwards/rear directions irrespective of the pulling conveyor 26
(refer to the chain double-dashed line.of Figures 11 and 12).

As shown in Figures 11, 13 and 14, the pulling conveyor 26 supports a



suspended on the pulleys 59,59, and guide rollers 61,61 supported on both
ends of the free.shaft 58 of .the tip so as to freely rotate. The

pi cki ng tool 24 drﬁtvem&theg{gul,w{n; continuous belt 60 and pulleys 55,55 in
t he pi cki ng dirdgctjron-«the—dgi-egtfon of the arrow F) due to the activation
of the drive notjor cking tool, 24 is arranged with freely

advanci ng/retradtijn %gejgﬁt éﬁg ofls 62, J6 and is able to detect the
relative positijo relatigonshipjwith the article to be picked.

plurality of rollers 42 on the middle frames 28,29 and connects so as to be
able to flex freely the plurality of rollers 42 upto the final roller 42-1
supported on the middle frames 28,29, The arrangement of this freely flexing
comection sequentially comnects pairs of adjacent rollers 42 by links such
that free rotation is possible. The roller group of the flexing part is guided
on guide rails 44,45 arranged on the inside of the frame 22,23 and moves
forvards and backwards in association with the advancement/retraction of the
middle frames 28,29.

The rotating drive device 46 used for the roller group is arranged with a
chain sprocket 47 on the shaft part of each roller 42, a chain 48 sequentially
spans the pairs of adjacent sprockets 47,47 and the chain 48 spans the optional
sprocket 47 and the output sprocket 50 of the roller drive motor 47. The roller
drive motor 49 is mounted on the middle frame 29 and moves to the forward and
rear together with the middle frame 23. The roller drive motor 49 moves each of
the rollers 42 simltanecusly by that driving.

As shown in Figure 5, due to the arrangement of a stopper 65 spamning the
entire effective width of the conveyor closest to the rear side, the pullng
conveyor 26 stops the article B transported to the rear by the stopper 65 and
does not release it. Furthermore, as shown in Figure 2, due to the positioning
of a pusher 66 such that it advances (in the direction of arrow H) from the
standby position on the right to the left, the pulling conveyor 26 delivers the
article B received by the stopper 65 (refer to Figure 5) to the stock device 2.



The drive device shown in Figure 1 which elevates the upper frame 6
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As the pulling conveyor 26 stores the retracting side which is flexibly
linked when retracting between the frames 22,23, the equipment may have a
compact arrangement without that retracting side projecting towards the rear
from a predetermined position.

As shown in Figures 15 and 16, the picking tool 24 is provided with frames
52,52 connected by a pin 51 to the tip of the arm 25, a drive motor 53 arranged
towards the rear and between the frémes 52,52 and having output shafts 53a,53a
that project to the left and right from the frame 52,52, free shafts 54,54
supported at both the front and rear of the frames 52,52, pulleys 55 mounted on
both the left and right ends of the output shafts 53a,53 and free shafts 54,54,
left and right tension pulleys 63,63 mounted on the frames 52,52, left and
right continuous belts 56,56 suspended on the tension pulleys 63 and each set of
pulleys 55,55,55, extension frame 57,57 mounted on the tip of the frames 52,52,
a free shaft 58 supported towards the tip of the extension frames 57,57,
pulleys 59,59 mounted on both free shafts 54,58, a guiding contimuous belt 60
suspended on the pulleys 59,59, and guide rollers 61,61 supported on both ends
of the free shaft 58 of the tip so as to freely rotate.

The picking tool 24 drives the guiding contimous belt 60 and pulleys 55,55
in the picking direction (the direction of the arrow F) due to the activation
of the drive motor 53. The picking tool 24 is arranged with freely
advancing/retracting detecting rods 62,62 and is able to detect the relative

positional relationship with the article to be picked.



conprising the slantlng device and the |lower franmes 22,23 conprising the

pi cking devic ~been—om-tted fromthe diagrambut is provided with a
main W nch arjr ﬁf“f%WeSHH’aé ravel ling carriage 3 and a sub-w nch
arranged on tHe upper frame~—P,{ connects the |lower end of the rope wound on
the main w nch to *IM rpne 6 ang 4conects the |ower end of the rope
wound on the ut-mﬁnc hp {1 ower franes 22, 23. As shown in
Figures 18 an 9—the-stock-depyice 2 is provided with a

The drive device shown in Figure 1 which elevates the upper frame 6
comprising the slanting device and the lower frames 22,23 comprising the
picking device 5 has been omitted from the diagram but is provided with a main
winch arranged above the travelling carriage 3 and a sub-winch arranged on the
upper frame 6, cormects the lower end of the rope wound on the main winch to the
upper frame 6 and connects the lower end of the rope wound on the sub-winch to
the lower frames 22,23. |

As shown in Figures 18 and 19, the stock device 2 is provided with a
plurality of sets of receiving conveyors 68 for receiving the article B pushed
out from the pulling conveyor 26, and a plurality of sets of send-out conveyors
69 for sending out at the rear at right angles to the transport direction (the
direction of the arrow H in Figure 18) of the receiving conveyor 68 and the
transport surface 68a of the receiving conveyor 68 is able to freely project
with respect to the transport surface 69a of the send-out conveyors-69 (refer
to Figure 19).

The receiving conveyor 68 and send-out conveyors 69 achieve a reduction in
the production costs by each send-out conveyors 69 arranged between adjacent
receiving conveyors 68,68, the spacing between adjacent receiving conveyors
68,68 being wider the further upstream (front side) in the send-out direction
amd being smaller the further downstream (rear side). The stock 2 receives
large articles B in the wide interval P area and receives small articles B in

the small interval P area.



plurality of sets of receiving conveyors 68 for receiving the article B
pushed out fro e.pulling conveyor 26, and a plurality of sets of

send- out conveycranmg&g&@ g. out at the rear at right angles to the
transport directi N.dﬂ_ on of the arrow Hin Figure 18) of the

recei ving conveyof 68 and the hransport surface 68a of the receiving
conveyor 68 is fible ﬁ)JﬂNams grdj ect w fh respect to the transport
surface 69a of |hk_send-out corjvdyors 69 (refer to Figure 19).

Each receiving conveyor 68 is mounted with a plurality of freely rotating
rollers 72 between the long frames 71,71 comnected to the elevator devices
70,70 for projecting and the transport surface 68a comprising the outer surface
of the rollers 72 is slanted downwards from the right hand receptor upstream
side towards the left downstream side. The stock device 2 is arranged with a
stopper 72 on the left side and receives articles B moved by being guided by the
receiving conveyor 68.

Each of the aforementioned send-out conveyors 63 comprises freely rotating
rollers 75 with both ends connected to the left and right main body frames
73,74. The drive device 76 which forcibly drives the rollers 75 is provided
with a continuous belt 77 in contact with the oﬁter surface of each roller 75,
pulleys 78,78 on which is suspended the continnous belt 77 and a motor (omitted
from the drawing) that drives the contimious belt 77.

The stock device 2 is guided so as to freely elevate on the mast- 3a of the
travelling carriage 3 and the lower end of the hoist rope 79 of the elevator
winch (omitted from drawing) arranged above the travelling carriage 3 is
comnected to the main body frame 80. The stock device 2 elevates from a height
where an article B pushed out from the pulling conveyor 26 shown in Figure 2 is
received, to a height where the received article is paid out onto the transport
conveyor C. The transport conveyor C comprises a belt conveyor or a roller
oonveyor or the like extending in the left/right direction as shown in Figures 1

and 2. The travelling carriage 3 contains the drive device (omitted from



The receiving conveyor 68 and send-out conveyors 69 achieve a reduction in
the production costs..hy.each send-out conveyors 69 arranged between
adj acent recei Vi RPPIQGAMENDISSEPB, 168, the spaci ng between adj acent receiving
conveyors 68, 68 betrng-w- further upstream (front side) in the
send-out directiiof ‘ﬁgd Bei sirell | er the further downstream (rear side).
The stock 2 rec%i es rtidles B1®§ the wide interval P area and

r

recei ves snal | icles Bin _th small interval P area.

drawing) such that it moved in the left/right directions guided by the rails
81,82.

Next, the operations of the equipment will be described.

Firstly, as shown in Figure 3, the article picking device 1 is in a standhy
state with the tip 7a of the amm 7 retracted and the picking tool 24 retracted.
Next, when an article taking signal is generated, the travelling carriage 3
runs as far as the predetermined article taking position and then stops.
Thereafter, the upper frame 6 and the lower frames 22,23 elevate as far as the
mﬁpaﬂive1me&ﬁnnﬁnaitdﬁngheﬂ§ms.

In continuance, as shown in Figure 4, the article picking device 1 presses
the rear of the taken article B by the lowered pressing tool 11 after moving the
tip 7a of the arm 7 to a predetermined position. Then, the lifting arm 16
presses the front of the article B taken by the pressing part 16d. Then the
lifitng arm 16 slants the article B by raising the pressing part 16d as shown
in Figure 5 and the picking tool 24 advances into the lower space D formed
below the slanted article B vhile lifting up the article B by the guide rollers
61,61. Simltaneous with this, the slanting tool 8 raises the pressing tool 11
and retracts the lifting arm 16. Furthermore, the slanting tool 8 presses using
the pressing tool 11 the upper surface of the article B moved onto the picking
tool 24 as shown in Figure 6 by lowering the pressing tool 11 and slightly
retracting the arm 7 thus the article B can be moved without falling and the
like even if the picked article is rapidly moved.



Each receiving comveyor—68—i-s..oounted with a plurality of freely rotating
rollers 72 bet weerﬁff’g@%i?\@ﬁﬁ $HEEFe$ 71, 71 connected to the el evator devices
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In this state, the continuous belt 56 of the picking tool 24 and pressing
tool 11 retract simultaneously and deliver the article B to the pulling
conveyor 26. The pulling conveyor 26 transports the received article B and
stops it by the stopper 65. In continuance, the pulling conveyor 26 pushes the
article into the stock device 2 by the pushing device 66. The stock device 2
receives the article B on the raised receiving conveyor 68 and stops it with the
stopper 72 as shown in Figure 18.

Lastly, once the stock device 2 has received a predetermined number of
articles B, it lowers to the height of the transport conveyor C, and thereafter
drives and raises the send-out conveyors 69 and completes one article picking
cycle by paying out the article B onto the transport conveyor C.

An article picking equipment of the present invention as describec_i above
demonstrates the following advantages.

As the next article picking operations may be performed while running the
travelling carriage irrespective of the existance of an article paid out onto
the transport conveyor, the processing ability of the equipment may be
improved.

As the dimensions between the stock area and transport conveyor may be
shortened, a more efficient use of space by the equipment may be achieved.

As the position of the comparatively light slanting tool and picking tool
may be changed to the next picking position by moving in the left/right

direction while the travelling carriage is in the stationary state, changing

the picking position at high speed is possible and the processing ability of the

equipment may be improved.



70,70 for projecting and the transport surface 68a conprising the outer
surface of the-eklers. 72 is _slanted dowmmwards fromthe right hand
receptor upstrdafif®siteisovweys fhe | eft downstream side. The stock device
2 is arranged Wi tifr=a ~-st-opper—y2jon the left side and receives articles B
noved by bei ng jgyi d the fereiving conveyor 68. Each of the

af or ement i oned [s¢ ndfguflfﬂ:(;?ﬂﬁeyar 5 69 conprises freely rotating rollers 75
with both ends|ceanected to the feft and right main body franes

Claims;

1. An article picking equipment provided with a stock area that stores
articles in a stacked state, an article picking device that individually picks
articles from an article group stacked in the stock area, a stock device that
receives and stores articles from the article picking device, a travelling
carriage arranged with the article picking device and stock device which are
freely elevating and which runs in the left and right directions, and a
transport conveyor that extends to the left-right directions such that the
articles are received from the stock device, where
the travelling carriage is positioned such that it runs between the stock area
and the transport conveyor.

2. An article picking equipment as in claim 1, wherein the stock device is
positioned to-one side of the left or right side of the article picking device
such that it receives articles moved along the left/right direction from the
article picking device and also transfers the received stored articles onto. the
transport conveyor by transporting them in the forvard/backward direction,

3. An article picking equipment provided with a travelling carriage that
runs to the right and left, a slanting device and a picking device that picks
the articles by being inserted into the space below the article which has been

//'_

L



73,74. The driv, vice 76 which forcibly drives the rollers 75 is prOV|ded

with a continuqupgbg s /(N ocontact with the outer surface of each roller
75, pulleys 78, %8 »dgﬁﬁﬁLch i s suspended the continuous belt 77 and a notor

(omtted fromfthe draw n that drives the continuous belt 77. The
stork device 2¥ 9 g'lleMN s to freeliygel evate on the nmast 3a of the
travel ling car iige 3 and thgﬁjomer end of the hoist rope 79 of the

el evator wi nclp (omtted fromdrigwi ng) arranged above the travelling

carriage 3 is

slanted by the slanting device, the slanting device is provided with a frame
arranged so as to freely elevate with respect to the travelling carriage, an amm
arranged so as to move freely backwards and forwards with respect to the frame
and a slanting tool arranged on the tip of the arm, the picking device is
provided with a frame freely elevating with respect to the travelling carriage,
an amm which is able to move freely backwards and forwards with respect to the
frame and a picking tool arranged on the tip of the arm, vhere

the slanting device is arranged with an arm which is able to freely move to the
left and right with respect to the frame, and

the picking device is arranged with an am which is able to freely move to the
left and right with respect to the frame.

4. An article picking equipment as in claim 3, wherein the slanting device
has a pressing tool that pushes an article to the rear of the article to be
picked and a lifting arm that pushes the front surface of the article to be
picked.

5. An article picking equipment as in claim 4, wherein the lifting arm
causes the tip to press the front surface of the article.and slants the article

by raising the tip.

R

O



connected to fhe nmain body frame 80. The stock device 2 elevates froma

hei ght  wher RE?@CIEM‘EN SﬁlE@*F'S ed out fromthe pulling conveyor 26 shown in
Figure 2 is hej ght where the received article is paid out
onto the tra s ort conve or The transport conveyor C conprises a belt
conveyor or ol 1BrJAN ypr} orythe I“?_e extending in the left/right
direction asjslhown in Figure ‘and 2. The travelling carriage 3 contains
the drive deyice (omtted fro

TICLE PICKING EQUIPMENT

ABSTRACT

A device where it is not necessary to make the travelling carriage standby
when picking stacked articles and furthermore, articles positioned to the left
and right may be continuously picked.

A travelling carriage is positioned such that it runs between a stock area
and a transport conveyor. This equipment is provided with a travelling carriage
that runs to the right and left, a slanting device and a picking device that
picks the articles. The slanting device is provided with a freely elevating .
frame arranged on the travelling carriage, an arm arranged on the frame and
that freely moves backwards and forwards and a Slanting tool arranged on the
tip of the arm. The picking device is provided with frames freely elevating with
respect to the travelling carriage, an arm which is able to move freely
backwards and forwards with respect fo the frames and a picking tool arranged
on the tip of the arm. The slanting device is arranged with an arm which is
able to freely move to the left and right with respect to the frame. The
picking device is arranged with frames which are able to freely move to the left

and right with respect to the frames.

Figure 1



drawi ng) such that it noved in the left/right directions guided by the

rails 81, 82.

FIG.

( FRONT)



Next, the operations of the equipnent will be descri bed. Firstly, as
shown in Figure 3, the article picking device 1 is in a standby state with
the tip 7a of the arm7 retracted and the picking tool 24 retracted. Next,
when an article taking signal is generated, the travelling carriage 3 runs
as far as the predetermned article taking position and.then.stops.

Thereafter, the upper frame 6 and the Loyer franmes 22, RReeLASEMETas far as
the respective predeterm ned taking heights. -
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I n continuance, as shown in Figure 4, the article picking device 1 presses
the rear of the taken article B by the | owered pressing tool )

noving the tip 7a of the arm7 to a predeterm ned goO3LL,T, !
lifting arm 16 presses the front of the article B daR¥ ssj ng
part 16d. Then the I|ifitng arm 16 slants the articlje{B by raisin
pressing part 16d as shown in Figure 5 gnd the picKirig {BalAl %
into the | ower space D fornmed below the™slanted artjcle B while lLid
the article B by the guide rollers
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61, 81. Sinultaneous with this, the slanting tool 8 raises the pressing tool
11 and retracts the lifting arm 16. Furthernore, the slanting tool 8
presses using the pressing tool 11 the upper surface of the article B

noved onto the picking tool 24 as shown in Figure 6 Ry 1
pressing tool 11 and slightly retracting the arm?7 thu R% Mgﬁg&gfiﬂggg Can
be noved without falling and the |ike egen I f the plePd article is
rapi dly noved. 15 JAN 1998
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REPLACEMENT SHEET In this state, the continuous belt 56 of the
pi cking tool 24 and pressing tool 11 retract simnultaneously and deliver
tHe article Bto the pulling conveyor 26. The pulling cQReyor— 6

transports the received article B and stops it by the sngnméEMSW{SHEET
continuance, the pulling conveyor 26 pushes the
-5 - 15 JAN 1998
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article into the stock device 2 by the pushing device 66. The stock device
2 receives the article B on the raised receiving conveyor 68 and stops it
wi'th the stopper 72 as shown in Figure 18. Lastly, once the stock
device 2 has received a predeterm ned nunber of articles B, it lowers to
t he hei ght of the transport conveyor C, and thereaftgr A l.lAarses
t he send-out conveyors 69 and conpletes gne article pi iﬁ@%ﬁgviggaﬁi
paying out the article B onto the transport conveyor{ G
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An article picking equipnent of the present invention as described above
denonstrates the follow ng advant ages. As the next article picking
operations may be perforned while running the travelling, i HEET

i rrespective of the existence of an article paid out JJ{%“gﬁﬁgjﬁggnSﬁort
conveyor, the processing ability of the equi pnent mayi bge inproved.

As the di nensions between the stock areasapd transport :oﬂﬁbyéﬂ‘ﬁﬂﬁ ke
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shortened, a nore efficient use of space by the equi pnment nmay be achi eved.
As the position of the conparatively light slanting tool and picking tool
may be changed to the next picking position by noving in the left/right

direction while the travelling carriage is in the stafli §~s%aLemen.

changing the picking position at high speed is possi[ﬁgﬂiﬁ ENENT SHBRRedsi ng
ability of the equipnent may be inproueg. - T ——
’ 15 JAN 1998 I
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C ai rs; 1. An article picking equipnment provided with a stock area
that stores

REPLACEMENT SHEET
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articles in a stacked state, an article picking device that individually

picks articles froman article group stacked in the stock area, a stock

device that receives and stores articles fromthe artjcle pi cking devi ce,
a travelling carriage arranged with the article picki ngE ck
device which are freely elevating and which runs in _
directions, and a transport conveyor tha £exténds to t e leff-
directions such that the articles are received from
wher e
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the travelling carriage is positioned such that it runs between the stock

area and the transport conveyor. 2. An article picking equipnent as
in claiml, wherein the stock device is positioned to one side of the left
or right side of the article picking device such that,.] ;} afHi cl es

moved al ong the left/right direction fromthe articfef |f-@f<’§’ﬁg‘ﬁi@ﬁﬁ5"e and
al so transfers the received stored artigies onto the ransport conveyor by
transporting themin the forward/ badkward direction.¢ 15 JAN 1998
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3. An article picking equipnent provided with a travelling carriage that

runs to the right and left,

pi‘cks
whi ch has been

22
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FIG.12

a slanting device and a picking device that
the articles by being inserted into the space below the article
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slanted by the slanting device, the slanting device is provided with a
frame arranged so as to freely elevate with respect to the travelling
cdrriage, an arm arranged so as to nove freely backwards and forwards wth
respect to the frane and a slanting tool arranged orlrl_h_e__Li,g rm
the picking device is provided with a frame freely ETeuapingEN SHERledpect
to the travelling carriage, - 13 - S

15 JAN 1998
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an armwhich is able to nove freely backwards and forwards wth respect to

the frane and a picking tool arranged on the tip of the arm where the
slranting device is arranged with an arm which is abl em 0 t he
left and right with respect to the frame, and the pijc R C&\#?@E%T
arranged with an armwhich is able to freely nove tojthe left and rgght
with respect to the frane. 4. An q_r.gl_cle pi cKi r?g eqUBRIENTEISS | n
claim 3, wherein the slanting device '
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has a pressing tool that pushes an article to the rear of the article to be

pi cked and a lifting armthat pushes the front surface .o.f_.t-he-a-r-t—t—c-l-‘e"gﬁtr be
pi*cked. 5. An article picking equi pnent as in cl di RERLAGEMENS $HEERe
lifting arm causes the tip to press the front surface jofftte=article and
slants the article by raising the tip. 15 JAN 1998
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