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(57)  An apparatus (100) is proposed for separating
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the objects moved up from below to thereby push each
of the objects in the horizontal direction. The suction
pad sticks fast to the top of the objects moved by the
projection, and picks it out.
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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to an appara-
tus for separating and picking out thin board type
objects one by one from the top.

[0002] The thin board type objects such as IC
cards, after being produced, are stored in a container
and carried. When necessary data is written within the
IC card by, for example, an IC recorder, the IC cards are
separated and picked out one by one from the con-
tainer. Similarly, when certain symbols and so on are
inscribed on the surface of the IC card by use of a mark-
ing machine, the IC cards are separated and picked out
one by one from the container. In addition, even when
certain patterns or characters are printed on the surface
of the IC card by a printer, the IC cards are separated
and picked out one by one from the container.

[0003] The separating and picking out apparatus,
when the IC cards need to be worked, is used to sepa-
rate and pick out the IC cards one by one from the con-
tainer. The known separating and picking out apparatus
include the top-side picking out type and bottom-side
picking out type.

[0004] The top-side picking out type pushes the IC
cards within the container top from bottom. This appara-
tus blows air on the top of the IC cards of the container.
Under this condition, the apparatus causes a suction
pad to stick fast to the top, IC card and lift it. At this time,
that IC card is forcibly bent by a blocking plate to sepa-
rate from the others, and picked out.

[0005] The bottom-side picking out type pushes the
IC cards bottom from top. This apparatus forces a rotat-
ing first roller to push the underside of the lowest one of
the IC cards of the container, picking out that IC card
from the container. In addition, a second roller provided
outside the container is rotated in the opposite direction
to the first roller, and made in contact with the upper sur-
face of that picked out IC card. Thus, this separating
and picking out apparatus, if two or more ICs stuck
together are picked out at a time, can make those ICs
be separated by use of the first and second rollers that
rotate in opposite directions.

SUMMARY OF THE INVENTION

[0006] The above-mentioned top-side picking out
type, however, has the drawback that it cannot be used
for thin board type objects that are flat enough to firmly
stick to each other. The two sides of the IC card is made
of a plastic material such as polycarbonate. The sur-
faces of each of the IC cards, before characters and so
on are printed on the surfaces, have no irregularities, or
so flat as to be in extremely intimate contact with the
other IC cards. Those thin board type objects that tend
to be in imitate contact with each other, when over-
lapped, stick to each other. As a result, the overlapped
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objects have no gap into which air is to be blown. There-
fore, even in this apparatus, a large number of thin
board type objects are attracted together under the
stuck state. In this case, the closely stuck thin board
type objects are not easily bent when hitting a blocking
plate, and hence cannot be separated.

[0007] In the above-mentioned bottom-side picking
out apparatus, the gap between the two upper and
lower rollers need to be adjusted according to the thick-
ness of the objects to be separated and picked out. The
IC cards have various different thickness values of, for
example, 0.25 mm, 0.45 mm, 0.5 mm, and 0.76 mm. If
IC cards of different thickness values are mixed within a
container, this apparatus cannot collectively separate
and pick out the IC cards. For this reason, the gap
between the rollers must be adjusted each time the card
thickness is different, and thus this apparatus is not all-
purpose.

[0008] Accordingly, it is an object of the invention to
provide a separating and picking out apparatus capable
of surely separating and picking out thin board type
objects that tend to be in intimate contact with each
other, and which does not need to adjust the gap
between the rollers even when those objects have dif-
ferent thickness.

[0009] According to the present invention, there is
provided a separating and picking out apparatus having
a projection and a suction pad both disposed above a
plurality of piled up thin board type objects. The projec-
tion is made in contact with ones of the objects moved
upward one after another, pushing them in the horizon-
tal direction. The suction pad sticks fast to the top of the
objects moved by the projection, and picks it out.
[0010] The projection horizontally shifts the piled up
thin board type objects, thereby effectively separating
those objects, so that the suction pad can easily pick out
the objects one by one.

BRIEF DESCRIPTION OF THE DRAWINGS
[0011]

Fig. 1 is a side view of the whole structure of a sep-
arating and picking out apparatus of one embodi-
ment according to the invention.

Fig. 2 is a perspective view of a cassette to be used
in the separating and picking out apparatus of the
embodiment according to the invention.

Fig. 3 is an enlarged side view of a main part of the
separating and picking out apparatus of the embod-
iment according to the invention.

Fig. 4 is an enlarged plan view of the main part of
the separating and picking out apparatus of the
embodiment according to the invention.

Fig. 5 is a diagram to which reference is made in
explaining the mechanism for separating and pick-
ing out IC cards in the separating and picking out
apparatus of the embodiment according to the
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invention.

Fig. 6 is a diagram useful for explaining the mecha-
nism for separating and picking out IC cards in the
separating and picking out apparatus of the embod-
iment according to the invention.

Fig. 7 is a diagram useful for explaining the mecha-
nism for separating and picking out IC cards in the
separating and picking out apparatus of the embod-
iment according to the invention.

Fig. 8 is a diagram useful for explaining the mecha-
nism for separating and picking out IC cards in the
separating and picking out apparatus of the embod-
iment according to the invention.

Fig. 9 is a diagram useful for explaining the mecha-
nism for separating and picking out IC cards in the
separating and picking out apparatus of the embod-
iment according to the invention.

DESCRIPTION OF THE EMBODIMENT

[0012] An embodiment of the invention will be
described with reference to Figs. 1 to 9. Although IC
cards are hereinafter used as an example of the thin
board type objects, the present invention can be simi-
larly applied to other elastic thin board type objects than
IC cards.

[0013] First, the whole structure of the separating
and picking out apparatus of this embodiment will be
described with reference to Fig. 1.

[0014] Fig. 1 is a side view of the whole structure of
the separating and picking out apparatus of this embod-
iment according to the invention.

[0015] A cassette 10 holds a plurality of IC cards 20
therein. The cassette 10 is set within a separating and
picking out apparatus 100. The separating and picking
out apparatus 100 is disposed near an IC card marking
machine or the like.

[0016] The separating and picking out apparatus
100 also has an elevator mechanism 110 provided
therein. The elevator mechanism 110 has an arm 112
that is movable up and down in the Z-direction. The arm
112 has a pusher 114 provided at its tip. The pusher 114
can be inserted in the inside of the cassette 10 because
of having a smaller size than the inner diameter of the
cassette 10. The pusher 114 can engage with the IC
cards 20 as thin board type objects within the cassette
10 or with a protective plate that is located under the
lowest one of the IC cards, pushing the IC cards 20
upward so that they can be taken out one by one.
[0017] The separating and picking out apparatus
100 also has fixed rollers 120, 122. The fixed rollers
120, 122 are pressed against cassette fixing holes 16
that are provided in the cassette 10. Thus, the cassette
10 is fixedly positioned within the separating and picking
out apparatus 100.

[0018] The separating and picking out apparatus
100 also has a ratchet 130 and a pedestal 132. The
ratchet 130 and pedestal 132 are inserted in the cas-
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sette 10 at the upper portion of the cassette 10. Use of
the ratchet 130 and pedestal 132 can allow a plurality of
IC cards 20 to be shifted in the horizontal direction.
Under this condition, the suction pad 134 sticks fast to
the top, IC card, thus separating that IC card from the
other IC cards. The detailed structures of the ratchet
130 and pedestal 132 will be described later with refer-
ence to Fig. 3.

[0019] Moreover, as described later, the ratchet 130
has a light emitting device, and the pedestal 132 has a
photo sensor. A signal generated from the photo sensor
is received by a controller 140. The controller 140 con-
trols the elevator mechanism 110 to locate the top, IC
card 20 at the top of the cassette 10.

[0020] The structure of the cassette 10 to be used
in the apparatus of this embodiment will be described
with reference to Fig. 2.

[0021] Fig. 2 is a perspective view of the structure
of the cassette 10 to be used in the apparatus of this
embodiment according to the invention.

[0022] The cassette 10 is formed in a rectangular
pipe shape by bending an iron thin plate, for example,
SPC. The cassette 10 is formed not to have any projec-
tions on its surfaces.

[0023] The IC cards as thin board type objects to be
placed within the cassette 10 are, for example, 85.6 mm
long, 54.0 mm wide, 0.45 to 0.76 mm thick.

[0024] The cassette 10 can hold 1000 sheets of IC
cards of which the thickness is 0.45 mm, and its total
length L1 is 500 mm. The cassette 10 has an enough
size to smoothly accept the IC cards. When IC cards are
inserted in the cassette 10, the gap between the inner
wall of the cassette and all the sides of the IC cards is
about 1 mm. The length L2 of the cross-section of the
cassette 10 is 88 mm, and the width L3 thereof is 56
mm. If gaps of 0.5 mm or above can be left between
these dimensions and those of the IC cards, there is no
particular problem. The wall thickness t of the cassette
10 is 2mm. The surfaces of the cassette 10 are plated
with zinc for rust protection.

[0025] The cassette 10 have stopping holes 12
formed in the side walls. Eighteen groups of stopping
holes 12 are formed at a pitch P of 27 mm in the longi-
tudinal direction of the cassette 10. Four stopping holes
12a, 12b, 12c and 12d are formed as each group at the
same level in the longitudinal direction. Four ratchets
provided on a stopper are engaged with these stopping
holes 12a, 12b, 12c and 12d, so that the stopper can be
fixed to the cassette 10.

[0026] The cassette 10 also has bent tabs 14a, 14b,
14c and 14d formed at the four corners of its bottom. A
protective plate is placed on these bent tabs 14, and the
IC cards as thin board type objects are piled up on the
plate, thus being prevented from falling out through the
bottom of the cassette 10.

[0027] Moreover, cassette fixing holes 16a, 16b and
16c are formed in the bottom side walls of the cassette
10. The cassette 10 is used to hold and carry thin board
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type objects. In addition, the cassette 10 can be directly
set on an IC card recorder or marking machine. Thus,
when the cassette 10 is set on the IC card recorder or
marking machine, the fixing holes 16a, 16b and 16c are
used for fixing the cassette 10. As illustrated in Fig. 1,
the fixing roller 120 is pressed against the cassette fix-
ing hole 16a, and the fixing roller 122 against the fixing
holes 16b, 16¢ so that the cassette 10 is positioned and
fixed within the apparatus 100.

[0028] In addition, an arm insertion window 18 is
provided in one side of the cassette 10. When the cas-
sette 10 is set in the apparatus 100, the arm 112 of the
elevator mechanism 110 is inserted in the arm insertion
window 18. The arm 112 is free to move up and down
within the cassette 10. Moreover, the pedestal 132
shown in Fig. 1 is inserted in the arm insertion window
18.

[0029] A window 19 is also formed in the side of the
upper portion of cassette 10 to oppose the arm insertion
window. The window 19 is provided to accept the
ratchet 130 of the apparatus 100.

[0030] The detailed construction of the main part of
the apparatus according to this embodiment will be
described with reference to Figs. 3 and 4.

[0031] Fig. 3 is an enlarged side view of the main
part of the apparatus of the embodiment according to
the invention. Fig. 4 is an enlarged plan view of the main
part of the apparatus of the embodiment according to
the invention.

[0032] As illustrated in Fig. 3, a plurality of IC cards
20 are stored in the cassette 10. The tip of the ratchet
130 of the apparatus 100 is inserted through the win-
dow 19 into the cassette 10. The ratchet 130 has a
slope 130A provided on its lower side. The slope 130A
acts to block the IC cards 20 from being moved up (in
the Z-direction in the figure) from below, and mechani-
cally shift the upper IC cards 20A, 20B, 20C in the lon-
gitudinal direction (X-direction in the figure) of the IC
cards 20. Therefore, the ratchet 30 functions as a pro-
jection or mover for the IC cards 20. The ratchet 130
also has communicating apertures B1, B2, B3, B4 for
air-blow. The air-blow communicating apertures B1, B2,
B3, B4 are provided at positions that are deviated above
relative to the center line that intersects with the lateral
sides of the IC cards 20 as shown in Fig. 4. The air-blow
communicating apertures B1, B2, B3, B4 have their one
ends opened relative to the slope 130A of the ratchet
130, and their other ends connected to an air blower
136. The air compressed by the blower 136 is blown out
from the openings of the air blow communicating aper-
tures B1, B2, B3, B4 that are formed in the slope 130A
of ratchet 130. The air blown out from the openings hits
the edges of the IC cards 20A, 20B, 20C shifted by the
slope 130A and is blown into the gaps between those
edges, thereby separating the IC cards 20A, 20B, 20C.
The gas blown out from the openings of the air flow
communicating apertures B1, B2, B3, B4 may be any
kinds of gas other than air. The kinds of gas are
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selected according to the kinds of thin board type
objects. Hereinafter, we treats air as a gas.

[0033] The tip of the pedestal 132 of the apparatus
100 is inserted into the cassette 10 through the arm
insertion window 18 provided on the side of cassette 10
shown in Fig. 2. The pedestal 132 has a slope 132A
provided at its upper side to oppose the slope 130A of
the ratchet 130. The slope 132A acts to keep the IC
cards 20 shifted by the slope 130A of ratchet 130 be left
as they are. Therefore, the pedestal 132 functions as a
recess or as a movement acceptor.

[0034] The top, IC card 20A separated from the
other IC cards by the slope 130A and the air blow is
attracted and picked out by the Suction pad 134. The
suction pad 134 is, as shown in Fig. 4, disposed below
the center line relative to the lateral sides of the IC card
20, or at the position deviated in the opposite direction
to the openings of the air blow communicating apertures
B1, B2, B3, B4. In other words, the suction pads 134 is
provided at a diagonal position relative to the air blow
openings.

[0035] The suction pad 134 is tilted to the direction
in which the IC cards 20 are piled up, or to the Z-direc-
tion in the figure. If the suction pad 134 lifts the top, IC
card 20A together with the next IC card 20B, the brush
138 mounted on the pedestal 132 comes in contact with
the edge of the next IC card 20B, causing the IC card
20B to fall by scratching. Thus, only the IC card 20A can
be picked out. The brush 138 functions to prevent the
under IC card 20B from beginning to fly out together
with the top, IC card 20A.

[0036] The ratchet 130 of the apparatus 100 has a
light emitting device 150, such as a light emitting diode,
provided on its top. The pedestal 132 has a photo sen-
sor 150, such as a photosensitive diode, provided to
oppose the light emitting device 150. The light emitting
device 150 and the photo sensor 152 constitute a posi-
tion detecting sensor. The photo sensor 152 always
receives the light emitted from the light emitting device
150.

[0037] When the IC cards 20 held within the cas-
sette 10 are lifted upward by the elevator mechanism
shown in Fig. 1, the top, IC card 20A obstructs the light
path through which the light from the light emitting
device 150 passes to the photo sensor 152. Then, the
photo sensor 152 generates a signal indicating that it
cannot receive the light from the light emitting device.
The signal from the photo sensor 152 is supplied to the
controller 140. The controller 140 controls the elevator
mechanism 110 to stop in response to the signal from
the photo sensor 152. Consequently, the elevator mech-
anism 110 is controlled so that the top, IC card of the IC
cards 20 can be located at a predetermined position.
[0038] The ratchet 130 and pedestal 132 are made
of a metal material such as SUS or aluminum. In this
embodiment, the length L4 of the projection of the
ratchet 130 is selected to be 10 mm if the longitudinal
length of the IC cards 20 is assumed to be 85.6 mm. If
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the projection size L4 is too short, two stuck IC cards
cannot be sometimes mechanically shifted enough.
This aspect will be described later with reference to Fig.
8.

[0039] With reference to Figs. 5 through 9, a
description will be made of the mechanism of separat-
ing and picking out the IC card 20 according to this
embodiment. In those figures, like elements corre-
sponding to those in Figs. 3 and 4 are identified by the
same reference numerals.

[0040] As illustrated in Fig. 5, the distance between
the ratchet 130 and pedestal 132 is adjusted to substan-
tially equal to the size of IC card 20. In this embodiment,
when the longitudinal length L5 of card 20 is 85.6 mm,
the distance L6 between the ratchet 130 and pedestal
132 is selected to be, for example, 86 mm.

[0041] The ratchet 130 has the slope 130A on its
under-side. The slope 130A blocks the IC cards 20 from
moving up from below (in the Z-direction in the figure).
In addition, the slope 130A serves to mechanically shift
the overlapped upper IC cards 20A, 20B, 20C in turn in
the longitudinal direction of the IC cards 20 (in the X-
direction, or in the horizontal direction in the figure). The
ratchet 130 also has the air blow communicating aper-
ture B. The air blow communicating aperture B has its
one end opened to the slope 130A of ratchet 130, and
its other end connected to the blower.

[0042] The air compressed by the blower is blown
out from the opening of the air blow communicating
aperture that is provided in the slope 130A of the ratchet
130. The blown air hits the edges of the IC cards 20A,
20B, 20C shifted by the slope 130A and is blown into the
gaps between those edges, thereby separating the IC
cards 20A, 20B, 20C.

[0043] As illustrated in Fig. 3, a position detecting
sensor is provided that is constituted by the light emit-
ting device 150 and photo sensor 152. In response to
the signal generated from the photo sensor 152, the
controller 140 controls the elevator mechanism 110 so
that the top, IC card 20A comes at near the air blow
opening of the ratchet 130.

[0044] Although the four air blow communicating
apertures B1, B2, B3, B4 are provided as in Figs. 3 and
4, only one thereof is shown as the air blow communi-
cating aperture B in Figs. 5 through 9. By providing a
plurality of air blow communicating apertures, it is possi-
ble to increase the precision with which the IC cards are
lifted and stopped, and correct the IC card 20 for its tilt.
[0045] When the IC card 20A comes at the outlet of
air blow AB, air is effectively brown into the gap between
the IC card 20A and the under IC card 20B as shown in
Fig. 6. Thus the IC cards 20A, 20B can be easily sepa-
rated.

[0046] The suction pad 134 mounted tilted, as illus-
trated in Fig. 7, is pushed against the IC card 20 at a
position deviated from the center of the IC card 20, par-
ticularly at a diagonal position relative to the air blow
outlet as shown in Fig. 3, thus sticking fast to the top, IC
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card 20A. Therefore, the IC card 20A separated from
the IC card 20B by air blow can be prevented from being
again stuck to the under IC card 20B by the pushing
force the suction pad 134 exerts.

[0047] As shown in Fig. 8, when the suction pad
134 is lifted, the edge of the IC card 20A touches the
ratchet 130, with the result that the IC card 20A is bent
and finally picked out like it is stripped off. In this case, if
the IC cards 20A and 20B are persistently stuck to each
other and cannot be separated by air blow, the two IC
cards are lifted together by the suction pad 134. At this
time, the two IC cards touch the tip of the ratchet 130,
and are bent simultaneously. When the projection size
L4 of the ratchet 130 is shorter than 10 mm, the two
stuck IC cards are bent, but not enough to be separated.
Thus, the two stuck IC cards are not separated even by
bending, and picked out as they are. If the projection
size L4 of the ratchet 130 is selected to 10 mm, the two
stuck IC cards are greatly bent by the tip of the projec-
tion. Therefore, the suction pad 134 is stopped from
being lifted, and the two stuck IC cards are left bent for
a while. Then, the stuck IC cards will be naturally sepa-
rated, and as a result the under IC card 20B falls.
[0048] As illustrated in Fig. 9, the IC card 20A bent
by touching the ratchet 130 passes away from the
ratchet 130, and is then restored to the original flat
shape. Thus, the IC card 20A can be completely picked
out. Moreover, when the suction pad 134 is lifted, the
edge of the IC card 20A is rubbed by the brush 138.
Therefore, even if the IC card 20B is lifted together with
the IC card 20A in a stuck state when the suction pad
134 fast sticks to the top, IC card 20A, the edges of the
IC cards 20A, 20B are rubbed by the brush 138. Thus,
the under IC card 20B is scratched down by the brush
138 to fall away from the IC card 20A as well. Conse-
quently, only the IC card 20A attracted by the suction
pad 134 can be picked out. The brush 138 prevents the
under IC card 20B from flying away to the outside.
[0049] Thus, when the top IC card 20A is picked
out, there is no obstruction on the path through which
the light from the light emitting device 150 passes to the
photo sensor 152. Accordingly, the photo sensor 152
starts to receive the light, so that the signal indicating
that the light is not received now is stopped from gener-
ation. The controller 140, in response to this fact, con-
trols the elevator mechanism 110 to operate, thus
raising the IC cards held within the cassette 10. When
the top, IC card 20B again intersects the light path
through which the light from the light emitting device
150 passes to the photo sensor 152, the controller 140
stops the operation of the elevator mechanism 110 as
we described previously. Then, as with the IC card 20A,
the apparatus 100 picks out the IC card 20B.

[0050] As described above, the slope 130A of the
ratchet 130 in the apparatus 100 of this embodiment is
used to mechanical shift the overlapped and stuck thin
board type objects, such as IC cards, in the horizontal
direction. Therefore, the thin board type objects, even
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when firmly stuck together, can be effectively separated
from each other.

[0051] In addition, since the top side picking out
type is employed, it is not necessary to adjust the gap
between the rollers unlike the bottom side picking out
type even when the thin board type objects like IC cards
that have different thickness are picked out.

[0052] Moreover, according to the apparatus 100 of
this embodiment, after the overlapped and stuck thin
board type objects like IC cards are mechanically
shifted in the horizontal direction by the slope 130A, air
is blown into the gap between the edges of the objects.
Therefore, those stuck objects can be effectively sepa-
rated from each other.

[0053] Also, according to the apparatus 100 of this
embodiment, the suction pad 134 is pushed against the
top, thin object, such as the top, IC card, at a position
deviated from the center of the surface of the object.
This position is diagonal to the air blow outlet. There-
fore, the thin board type object pressed down by the
suction pad does not again stick to the underlying body.
[0054] Furthermore, according to the apparatus
100 of this embodiment, the suction pad 134 is pressed
against the thin board type objects in a tilted direction
relative to the direction in which the thin board type
objects are piled up. Therefore, the top, object can be
prevented from again sticking to the under object.
[0055] Thus, according to the apparatus of this
embodiment, the overlapped objects are separated by
horizontally shifting those objects and blowing air into
the gap between the edges thereof. Then, this separat-
ing and picking out apparatus picks out each thin board
type object by use of the suction pad. Therefore, the
apparatus of this embodiment is able to precisely sepa-
rate the thin board type objects, such as IC cards, that
tend to firmly stick to each other, into each one, and fast
pick it out. Moreover, different kinds of objects with dif-
ferent thickness can be correctly treated by the same
mechanism, and thus the apparatus of this embodiment
is versatile.

Claims

1. An apparatus (100) for separating and picking out
one of a plurality of piled up thin board type objects
(20), comprising:

a projection (130) provided above said plurality
of piled up thin board type objects (20), said
projection being made in contact with upper
ones of said thin board type objects moved up
from below, to thereby move each of said con-
tacted objects in the horizontal direction; and

a suction pad (134) provided above said plural-
ity of piled up thin board type objects, said suc-
tion pad sticking fast to and picking out the top
of said upper objects horizontally moved by
said projection.

10

15

20

25

30

35

40

45

50

55

2. An apparatus according to claim 1, further compris-
ing:

a gas blow outlet (136, B) from which gas is
blown into at least a gap between a first one, or
said top and a second one just under said first
object, of said upper objects horizontally
moved by said projection.

3. An apparatus according to claim 1, wherein said
suction pad sticks fast to the surface of said first
object piled on top, at a position deviated away from
its center.

4. An apparatus according to claim 1, wherein said
projection has a slope (130A) provided to come in
contact with said objects, said slope having a gradi-
ent relative to the horizontal direction of said
objects so that said objects, when moved up from
below, are sequentially made in contact with said
slope to thereby be moved in the horizontal direc-
tion.

5. An apparatus according to claim 2, wherein said
projection has a slope (130A) provided to come in
contact with said objects, said slope having a gradi-
ent relative to the horizontal direction of said
objects so that said objects, when moved up from
below, are sequentially made in contact with said
slope to thereby be moved in the horizontal direc-
tion, and said gas blow outlet is provided in said
slope.

6. An apparatus according to claim 1, further compris-
ing a recess (132) provided above said plurality of
piled up thin board type objects to oppose said pro-
jection, wherein said projection having a light emit-
ting device (150), and said recess has a photo
sensor (152) for receiving light emitted from said
light emitting device so that said photo sensor
detects whether the light emitted from said light
emitting device is blocked by said objects or not.

7. An apparatus according to claim 6, further compris-
ing:

an elevator (110) for lifting said plurality of piled
up objects; and

a controller (140) for controlling the operation
of said elevator,

wherein said photo sensor generates a signal
when detecting that the light emitted from said
light emitting device is blocked by said objects,
and said controller receives said signal gener-
ated from said photo sensor, and stops said
elevator from lifting.

8. An apparatus according to claim 1, further compris-
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ing a recess (132) provided above said plurality of
piled up objects to oppose said projection, wherein
said recess has a flying-away preventing device
(138) for preventing said objects other than said
object attracted by said suction pad from flying
away.

An apparatus according to claim 8, wherein said fly-
ing-away preventing device is like a brush.

An apparatus according to claim 3, wherein the
absorbing surface of said suction pad is tilted rela-
tive to the horizontal direction of said objets, said
suction pad being pushed against said object with
said tilt kept, to stick fast to said object.

An apparatus (100) for separating and picking out
one of a plurality of piled up thin board type objects
(20), comprising:

moving means (130) for moving each of said
objects in the horizontal direction by touching
said objects moved up from below; and
suction means (134) for sticking fast to the top
of said objects horizontally moved by said mov-
ing means, and picking out it.

An apparatus according to claim 11, further com-
prising a gas blow outlet (136, B) from which gas is
blown into at least a gap between a first one, or said
top and a second one just under said first object, of
said objects horizontally moved by said moving
means.

An apparatus according to claim 11, wherein said
suction means sticks fast to the surface of said top
at a position deviated from its center.

An apparatus according to claim 11, further com-
prising:

elevating means (110) for lifting said plurality of
piled up objects;

control means (140) for controlling the opera-
tion of said elevator;

light emitting means (150) for emitting light;
and

photo sensitive means (152) for receiving light
generated from said light emitting means,
wherein said photo sensitive means generates
a signal when detecting that the light emitted
from said light emitting device is blocked by
said object, and said control means receives
said signal emitted from said photo sensitive
means and stops said elevator from lifting.

A method for separating and picking out one of a
plurality of piled up thin board type objects (20),
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comprising the steps of:

moving said objects up from below;

moving said objects in piled-up order in the hor-
izontal direction;

blowing gas into at least a gap between a first
one, or top and a second one just under said
first object, of said objects horizontally moved;
and

sticking fast to the surface of said top at a posi-
tion deviated from its center, and picking out
said top.
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