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Descriipti on of the Invention THe présent i ﬁg nrelate
device for 5 printed circuit bvoarg, for use mnfkga process ﬁ&“%ﬁié?%@é%aﬁgr

drilling holes through a printe } o &W%Gaﬁdf2HM%fnnre v rturu

such type of processing device fhat is adapt @dffo sort an Qﬂﬂhﬁ 4
processed printed circuit boar dg? leng_%n mhq;h or not tﬁey are good
or bad. 10 Prior Art In such priodégsf ity “HEITEE orting of processed

works is carried out according Yo the con&eﬁ"Tﬁh practice. In accordance
~with the prior art processing device, after the works are tenporarily

discharged into a work ,receiver, a 15 separator including carrier nmeans
e §h asga conveyor an@lscharg%ng Device %or Plate-Like Wgrks

Detailed Descrl tion of the Invention

The present invention relates to a plate-like
work discharge device for use with a processing’
5 apparatus for drilling holes through a plate-like work
' such as a printed circuit board and, more
particularly, to such type of discharge device that is
adapted to sort and then discharge processed
plate-like work depending on whether or not they are

10 good or bad.

Prior Art

In such discharging device, the sorting of
processed works is carried out according to the
-+ conventional practice. In accordance with the prior
15 art discharging device, after the works are
temporarily discharged into a work receiver, a
separator including carrier means such as a conveyor
"and switching means for the carrier means is arranged
as a separate device so that good works are separated
20 from bad works and then, the good works are
accommodated in a good work stocker and the bad works
are accommodated in a bad work stocker. In other
words, in the prior art devices, it has been necessary
to arrange the good work stocker and the bad work

25 stocker on the same plane.

However, such a device requires a large floor
space for installation. In order to improve such
conventional device, the present applicant prev1ously'
filed an application of the invention as disclosed in

30 Japanese Unexamined Patent lald-open No.88-31966. This
invention concerns a device in which the work carrying
distance is differentiated depending upon whether
processed works are good or bad so that bad works are
so piled as to project from good works by a

35 predetermined length.

:Problems to be Solved by the Invention

In the above described discharging device made by

. the present applicant, bad works can be readily

. sgparated from the good works by being drawn out.
40 However, - since the good works and the bad works are
not'recelved into separate stockers at the time of

scha ing ﬁ?e@ théy ire not completely separated
omhe%gh otheﬁ L4 .

. Accordingly, an object of the present invention
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switching neans for the carrier nmeans is arranged as a separate device so
t hat 1he good works are separated from bad works and then, fhe goad works

are accommodated in a good work stacker and the bad works cﬁQQM%g?ﬁﬁknggNll
REPERC !

bad work stacker. 20 In other words, in the prior art devi | 2
necessary to arrange the good work stacker and the bad wor O ft-Re—
sane plane. However, such a -device requires a large floor space for
installation. In order to inprove such conventional device, 25 the present
applicant previously filed an applicatioe of the invention as disclosed in
Japanese Unexam ned Patent | aid-open No. 88-31966. This invention concerns

a device in whish ﬁmepmwkdgalﬁr%gl@tehblhﬁc&lohk dl¥scharging edevdpendi ng

upon whet her prapabled @érkdisekaygdagorgped wnd hRadbawordksks isrea3n so
stacked as to EPBP&@FeleonFQEGHaV\BQksc%}dhtﬁﬂfédéperFﬁhﬂ‘éd jtengdsh. not

ecessary to provide a séparator, a sSpace-saving can
5 be achieved and the manufacturing cost is reduced.

Means for Solving the Problems

In order to achieve the above described object,
in accordance with the present invention, there is
prov1ded a plate-llke work discharging device

10 comprising: a pair of discharging rollers opposed
vertically to each other and provided at one end of a
work table for processing plate-like works such as
printed circuit boards; a first stocker adjacent to
the pair or discharging rollers, located at a position

15 lower than the surface of the work table and capable
of piling the plate-like works thereon; a second
stocker located at a position higher than the surface
of the work table and capable of piling the plate-~-like
works thereon, the second stocker located above the

20 first stocker; driving means for driving the pair of
discharging rollers to come into contact, or separate
from, each other and an elevating device for elevating
or lowering the pair of discharging rollers between an
elevation position above the second stocker and a

25 lowering position below the second stocker.

Embodiment

An embodiment of the present invention will now
be described with reference to the accompanying
drawings.

30 Fig. 4 shows the entire construction of a
machining device to which the present invention is
applied wherein printed circuit boards W (as
plate-like works) to be machined are stocked in a
storage box of storage means A. The printed circuit

35 boards W are sequentially attracted from the one that
is located at the uppermost position by an air chuck
b of carrier means B and carried to positioning means
C. The printed circuit board W on a work table T is
positioned and clamped at a prescribed reference

40 position by the positioning means C, and then carried
to perforating means D under this positioned state.
Then, the printed circuit board W is subjected to
machining such as a perforating operation at

> prescribed positions. That .is, an image of the prlnted

45 circuit board W. on which a reference pattern is
printed is picked up by -a camera (not shown), so that
the central position of .the pattern is detected in
accordance with an image processing and that position

 and that position
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Probl ens to be Solved by the Invention In the above described processing
device made by the present applicant; bad works can be readi
from'the 35 good works by being drawn out. However, since t eﬂgs&dﬂmmﬂﬁssrtwl!
and the bad works are not received into separate stackers aff the REPECEDS f
di scharging them they are not conpletely separated from éacirother: =
Accordingly, an object of the present invention is to REPLACEMENT SHEET
2 provide a processing device for printed circuit board capabl e of
di schargi ng good and bad works in a conpj etely separated condition so that
It Is not necessary to provide a separator,

is perforated. After that, the printed circuit board

W is discharged by a discharging device E.

The present invention relates to this discharging

device E which is provided at one end of the work

5 table T. As shown in Figs. 1 and 2, a base plate 1 is

fixed to a part lower than the surface of the work

table T. On the base plate 1, a pair of guide shafts

2 and 2 are provided upright at an interval

substantially equal to the width of the work table T.

10 To the guide shafts 2 and 2, are slidably fitted liner

guides 3, 3 and 4, 4. A motor roller fixing plate 5

and a follower roller fixing plate 15 are respectively
fixed to the linear guides 3 and 4.

Pairs of brackets 6, 6 and 16, 16 are
15 respectively fixed to the motor roller fixing plate 5
and the following roller fixing plate 15. A pair of
discharging rollers which are vertically opposed to
each other are held by these brackets. A discharging
roller provided on the lower side is a motor roller 71
20 as a roller of a driving side. A discharging roller
provided on the upper side is a follower roller 72.
These discharging rollers are respectively rotatably
held and prevented from axially dropplng by holding
means 8 and 18.

25 On the upper surfaces of both ends of the motor
roller fixing plates there are provided driving means
which drives the pair of discharging rollers 7 to come
into contact with, or to separate from each other. The
driving means are constituted of a pair of right and

30 left cylinders 9. The lower end surface of each of the
cylinders 9 is fixed to the motor roller fixing plate
5. One end of a cylinder rod 9%9a is secured to the
follower roller fixing plate 15 by a connecting member
"10. The follower roller 72 1is engaged with, or

35 .disengaged from, the motor roller 71 by driving the
cylinders 9.

A sensor 11 is attached to the edge of the motor
roller fixing plate 5 opposite to the work table T to
detect that the printed circuit board W is separated

40 from the motor roller 71 .

An elevating device for elevating or lowering a
pair of discharging rollers 7 is provided on the lower
surface at the center of the base plate 1. This
elevating device is constituted of a cylinder 19. The

45 upper end surface of the cylinder 19 is attached to
the lower surface of the base plate 1. A cylinder rod
19a passes through the base plate 1 and protrudes on
the upper surface thereof. The end of the cylinder rod
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5 a space-saving can be achieved and the nmanufacturing co ' educe.——
Means, for Sol vi ng t he Problems In order to achieve the abgve,@desardyhess BEEN
object, in accordance with the present invention, there |1 provirgedaeed0
processing device for printed circuit board conprising a f ' '
having a work table for processing a printed circuit board, a
di scrimnating neans for discrimnating bad printed circuit board from good
one after processing by said processing neans, and a discharging neans for
di scharging said 15 processed printed cinacuit board on the basis of data
from said discriminating means characterized in that said di schargi ng neans
conprises a paillPaofisli Sdlxedgi bg ridid ecenbppdsabrtdan caf| ythe dawkrot her
and provi ded afusfacendneftorni raddsi t ablwing fplake stdckbhravphcent to
sai d pair of droeRgciing hember 203 ThecBEEQrarodlpssiixangl Bwaker Ran t he
surface of sai §an be elévated or lowered by driving the cylinder 19.
5 A pair of tubular stoppers 21 and 21 are fixed to the
upper surface of the base plate 1 and guide shafts 22
fixed to the lower surface of the motor roller fixing
plate 5 pass therethrough. When. the motor roller
fixing plate 5 is lowered the guide shafts 22 pass
10 through the stoppers 21 and the base plate 1 and
protrude downward. As flanges 22a abut against the
stoppers 21, the lowering of the motor roller fixing
plate is stopped. The elevating device serves to
elevate or 'lower the pair of discharging rollers
15 between an elevation position and a lowering position
as will be described hereinbelow. The lowering
position can be adjusted by the stoppers 21. To the
motor roller fixing plate 5, a printed circuit board
guide plate 23 is attached. This guide plate serves as
20 a guide for easily providing with the printed circuit
" board upon the motor roller 71.

..... - W

13wt o om e e 8 5

As apparently illustrated in Fig. 4, a first
stocker 22 for piling good printed circuit boards Wg
and a second stocker 23 for piling bad printed circuit

25 boards Wng are provided adjacent to the discharging
rollers 7 in such a manner that the second stocker 23
is positioned above the first stocker 22. The first
stocker 22 is provided at a position lower than the
surface of the work table. The second stocker 23 is

30 provided at a position higher than the surface of the
work table. The good printed circuit boards Wg are
discharged onto the first stocker 22. The bad printed
circuit boards Wng are discharged onto the second
stocker 23. The elevation position of the

35 above-mentioned pair of discharging rollers 7 is
higher than the position of the second stocker 23. The
lowering position thereof is lower than the position
of the second stocker 23. When the bad printed circuit
boards Wng are discharged at the elevation position,

40 they can be piled on the second stocker 23. When the
good printed circuit boards Wg are discharged at the
lowering position, they ‘can be piled on the second
stocker 22.

The operation of the plate-like work discharging
45 device according to the present invention will be
described hereinafter.

A printed circuit board subjected to a machining
operation is carried to the discharging device E on
the work table T. The discrimination as to whether the

50 printed circuit board is good or bad is carried out as
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wor k tabl e and capabl e of stacking said printed circuit board theregn —a
second stacker |ocated at a position higher than the sur| %hE&@HASMEﬁN \

tabl e and above said first stacker and capabl e of stackifjg salﬁEﬁLA¢Ema
circuit board thereon, 25 a driving neans for driving sa
di scharging rollers to cone into contact with, or separate from each
other, and an el evating neans for elevating or |lowering said pair of
dlscharglng roll ers between an el evation position above said second stacker
and a |l owering position bel ow said secon8 30 stacker, and wherein said

el evating neans places said pair of discharging roIIers at one of said
posi ti ons whendelserdded befored Fresiddceliyui afbeur thespesitienoafsaid

di scri mi nati ngangRaktern ppagenenalky sdeteereds byaithgorerfenatingn the
data of bad erﬁF@& & F@uPFr§8§P&ei§h§§nP°F#G#P§a|BhﬂlgeﬁiﬁiﬁatPﬁgaBS
means. Further ?igfa§“>°§§?&“EaP9abF Then, t

de ec é% pos1 on le 1is compared with the
position of the pattern. As a result, whether the
printed circuit board is good or bad is discriminated
depending upon whether they coincide with each other
. or not. Therefore, data as to whether the printed
10 circuit board is good or bad is supplied to the
discharging device E.

Thus, in a stand-by state of the discharging
device E illustrated in Fig. 3 (a), the discharging
roller 7 are located at the lowering position. The

15 motor roller 71 is located at the same level as the
surface of the work table T. The following roller 72
is separated from the motor roller 71 in accordance
with the driving of the cylinders 9. Under this state,
when a good printed circuit board Wg is carried, the

20 follower roller 72 is lowered in accordance with the
driving of the cylinder 9 as illustrated in Fig. 3(b).
Then, when the motor roller 71 is driven to rotate
clockwise while the end of the good printed circuit
board Wg is held between the motor roller 71 and the

25 follower roller 72, the follower roller 72 rotate
counterclockwise through the printed circuit board
interlocking therewith, so that the good printed
circuit board Wg is pushed rightward. As stated above,
under the stand-by state of the discharging device E,

30 the discharging roller 7 are located at the lowering
position, and the good printed circuit board Wg is
pushed under a condition in which the rollers remain
at the lowering position as they are, upon discharging
of the good printed circuit board Wg. Therefore, the

35 good printed circuit board Wg is piled on the first
stocker 22 as shown in Fig. 3(c).

When the superior ‘printed circuit board Wg
separated from the motor roller 71, a sensor is turned
on and the cylinders 9 are driven so that the follower

40 roller 72 is elevated to become separated from the
motor roller 71 and the rotation of the motor roller
71 is stopped. Thus, the discharging device E returns
to the stand-by state illustrated in Fig.3(a).

Under this stand-by state, when a bad printed

45 circuit board Wng is carried, as shown in Fig.3(b),
the following roller 72 is lowered in accordance with

the driving of the cylinders 9 to hold the end of the

bad printed circuit board Wng between the follower
roller 72 and the motor roller 71. After that, as

50 illustrated in Fig. 3(d), the cylinder 19 (Shown in
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di scharging rollers at said | owering positions when the
prirnted Circuit board is sent fromsaid discrimnating
pile good printed circuit boards on said 40 first stacke
to said elevating position when the data of bad printed circuit board is
sent fromsaid discrimnating neans in order to stack bad printed circuit
boards on said second stacker. Enbodi nent 3 An enbodi nent of the present
i nvention will now be described with reference to the acconpanyi ng

drawi ngs. Fig. 4 shows the entire constr@ction of a machining 5 device to

whi ch the present |nvent|on IS, agglled wher ein
_ Figs. 1 and 2) is driven to elevate the dlscharglng

device E to the elevation position. Thus, since the
discharging rollers 7 are located at a position higher
than the second stocker 23. When the motor roller 71
5 is driven to rotate clockwise, as mentioned above, the
follower roller 72 rotates counterclockwise through
the printed circuit board Wng interlocking therewith.
As a result, the bad printed circuit board Wng is
pushed rightward, so that the bad printed circuit
10 board Wng is piled on the second stocker 23.

When the bad printed circuit board WwWng is
separated from the motor roller 71, the sensor 11 is
turned on as in the above-stated case. Then, the
cylinders 9 are driven to elevate the follower roller

15 72 and disengage it from the motor roller 71 and stop

: the rotation of the motor roller 71. Further, the

cylinders 9 are driven to lower the discharging device

E and stop it at the lowering position where the motor

roller fixing plate 5 abuts against the stoppers 21.

20 In this manner, the discharging device E returns to
the stand-by state as shown in Fig. 3(a).

Consequently, the good printed circuit boards Wg
after subjected to a working operation are piled on
the first stocker 22 and the bad printed circuit

25 boards Wng are piled on the second stocker 23. Thus,
the good printed circuit boards can be completely
separated from the bad printed circuit boards.

Advahtageous Effects of the Invention

As mentioned above, in accordance with the
30 discharging device of the present invention, since a
'~ palr of discharging rollers themselves are elevated or
lowered by the elevating device, the height at which

good works are discharged can be different from that .
at which bad works are discharged. Therefore, the good
35 and the bad works can be respectively sorted and piled
on the first stocker and the second .stocker which is
positioned above the first stocker. Accordingly, the
good and bad work boards can be discharged in a
completely separated state. Additionally, it is not
40 necessary to provide a separator, the floor space for
installation can be significantly reduced and the

manufacturing cost can be reduced.

Brief Description of the Drawings

Fig. 1 is a front view show1ng an embodiment of the
45 present invention.

Fig. 2 is a right side view of Fig. 1.
\
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printed circuit boards Wto be machined are stacked in a storage box of
storage neans A. The printed circuit boards Ware sequep =
fromthe one that is |ocated at the uppernbst position
carrier neans B 10 and carried to positioning neans C. ‘
board Won work table T is positioned and cl anped at a pees Fence
position by the positioning neans C, and then carried to perforatlng nmeans
D under this positioned state. Then, the printed circuit board Wis

subj ected to machining 15 such as a perforating operation at prescribed
positions. That is, an inmage of the printed circuit board Won which a

ref erence patFign BLapri rRisy i 3(b) ckeariiglp BYch eamerrignots @)oware so that
the central potPlamaterythyiemst erfiors detbritchtingccetdpndsen ta an i mge
processi ng arfdisehareingeperanion efréoprnintiedAtircuitabearde printed

circuit board Wis discharged by a dischargi ng device E
Fig. 4 1s a front view of the entire body of a
5 machining device.

Description of Reference Numerals

E. discharging device

T. work table

W. printed circuit board (plate-like work)
10 Wg. good work (printed circuit board)

Wng. bad work (printed cirguit board)

7. discharging roller

9. driving means

19. elevating device
15 22. first stocker

23. second stocker
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The present invention relates to this discharging device E which is _
provi ded ‘at one end of the work table T. As shown in Fig .
plate,1 is fixed to a part |ower than 25 the surface of Hgﬁﬁnﬁlgtégf%
On the base plate 1, a pair of guide shafts 2 and 2 are frovi
an interval substantially equal to the width of the work table T. To the
gui de shafts 2 and 2, are slidably fitted liner guides 3, 3 and 4, 4. A
motor roller fixing plate 5 and a follower roller 30 fixing plate 15 are
respectively fixed to the linear guideg 3 and ackets.6, 6 and
16, 16 are respectively fixed to the notor roIIer nd t he
foll ow ng roldiwIMS xi ng plate 15. A pair of d| s m “ﬂg“‘“““t m lich are
35 vertically opposed to each other are held rasket s.*

di schar gi ng radldiay Ipriovi ded on the | ower side |s a notor roller 71 as a
roIIer of a driving side. A discharging roller

A plate~like work discharging device
comprising:
5 a pair of discharging rollers opposed vertically

to each other and provided at one end of a work table
for processing plate-like works such as printed
circuit boards;

a first stocker adjacent to said pair of

10 discharging rollers, located at a position lower than’

the surface of said work table and capable of piling
said plate-like works thereon;

_ a second stocker located at a position higher

than the surface of said work table and capable of

15 piling said plate-like works thereon, said second
stocker located above said first stocker;

driving means for driving said pair of
discharging rollers to come into contact with, or
separate from, each other and

20 . elevating means for elevating or lowering said
pair of discharging rollers between an elevation

position above said second stocker and a lowering
position below said second stocker.

_—
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provi ded on the upper side is a follower roller 72. These di scharging
rotlers are respectively rotatably held and 40 prevented fromaxially
droppi ng by holding neans 8 and 18. On the upper surfaces of both ends of
the nmotor roller fixing plates there are provided driving nmeans which drive
the pair of discharging rollers 7 to come into contact with, or to separate
fromeach other. The driving neans are 4 constituted of a pair of right
and left cylinders 9. The |ower end surface of each of the cylinders 9 is
fixed to the-notor roller fixing platedy. One end of a cylinder rod 9a is 5
secured to the follower roller fixing plate 15 by a connecting. nenber 10.
The fol | ower Digldrgithg Deanigagefo PhatéfLike Works

10

15

20

25

Abstract

To discharge good and bad printed circuit boards
which have been subjected to a machining operation in
such a manner that they are completely separated, to
require no separator and to save the floor space and
to reduce cost.

A pair of discharging rollers 7 comprising a
follower roller 72 and a motor roller 71 which are
vertically opposed to each other are provided at one
end of a work table T for machining a printed circuit
board W. Stokers are provided which are adjacent to
the discharging rollers and capable of piling the
printed circuit boards. The first stocker 22 located
below the surface of the work table and the second
stocker 23 located above the first stocker 22. There
are driving means for allowing the pair of discharging
rollers 7 to come close to, or separate from, each
other and an elevating device for elevating or
lowering the discharging rollers 7 between an
elevation position higher than the position of the
second stocker 23 and a lowering position lower than
it. A good printed circuit boards Wg is discharged (c)
to the first stocker 22 by the discharging rollers 7
located at the lowering position, then a bad printed
circuit board Wng is held by the pair of rollers 7 and
discharged to the second stocker 23(d) by elevating
the rollers 7 to the elevation position

-.:\\
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di sengaged from the nmotor roller 71 by driving the cylinders 9. A sensor
11 is attached to the edge of the notor roller 10 fixing plate 5 opposite
to thé work table T to detect that the printed circuit board Wis separated
fromthe notor roller 71. An elevating device for elevating or |owering a
pair of discharging rollers 7 is provided on the |ower -surface at the
center of the base plate 1. This elevating device is 15 constituted of a
cylinder 19. The upper end surface of e cylinder 19 is attached to.t.he

| ower surface of the base plate 1. A cylinder rod 19a passes through the
base plate 1 and protrudes on the upper surface thereof. The end of the
cylinder rod 19a is fixed to the central portion of the |ower 20 surface
notor roller fixing plate 5 through a connecting nmenber 20. The notor
roller fixing plate'5 can be elevated or |owered by driving the cylinder
19. A pair of tubular
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stoppers 21 and 21 are fixed to the upper surface of the base plate 1 and
gui de'sshafts 22 fixed to the |ower surface of the 25 notor roller fixing
plate 5 pass therethrough. When the notor roller fixing plate 5 is |owered
t he gui de shafts 22 pass through the stoppers 21 and the base plate 1 and
protrude downward. As flanges 22a abut agai nst the stoppers 21, the

| owering of the notor roller fixing plate is stopped. The 30 el evating
devi ce serves to elevate or |lower the pays of discharging rollers between
an elevation position and a |lowering position as will be described

her ei nbel ow. The | owering position can be adjusted by the stoppers 21. To
the notor roller fixing plate 5, a printed circuit board guide 35 plate 23
is-attached. This guide plate serves as a guide for easily providing with
the printed circuit board upon the notor roller 71 As apparently
illustrated in Fig. 4, a first stacker 22

FIG 2
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on t.he floor for stacking good printed circuit boards Wy and 40 a second
stacker 23 for stacking bad printed circuit.boards Wg are provi ded

adj acent to the discharging rollers 7 in such a manner that the second
stacker 23 is positioned above the first stacker 22. The first stacker 22
Is provided at a position |ower than tgz_surface of the work table. The
second 45 stacker 23 is provided at a Lition hi gher than the surface 5
of the work table. The good printed circuit boards W are di scharged onto

the first stacker 22. The bad pr¥@nted circuit boards are di scharged
ont-o the second stacker 23. Th on positi ke
above-nentioned pair of dischargin Il'ers 7 is hi ltain t he position

\ €
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of the second stacker ~ [
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.23. -The |l owering position thereof is |lower than the position of the second
stacker *23. Wen the bad printed circuit boards Whg are di scharged at the
.elevation position, they can be 10 piled on the second stacker 23. Wen the
good printéd circuit boards W are discharged at the | owering position,

t hey can be stacked on the second stackpt 22. The operation of the
processi ng device for printed circuit board according to the present

invention will be 15 described hereinafter. A printed circuit board
subjected to a machining operation is garried to _the dischargi devi ce
E on the work table T. The discrininatifop by discfinm nation nefr ot
shown) as to whether the printed circuit] poard is good or bad 2p|i skcarried
out as .described before. Specificallyn gffer the position of a Pﬂtt n.is
general ly detected by the perforatingé *5?@ to perforate that Eosh{ion,
the position of a hole is
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detected by i nmage processing again. Then, the detected pogiTHISBHEST HASBEEN
hol e.i s conpared with the position of the 25 pattern. As a rlesul REPLAGERPher

the printed circuit board is good or bad is discrimnmnated.by g-sermiatTom
means (not shown) dependi ng upon whet her they coincide with each other or
not. Therefore, data.as to whether the printed circuit board is good or
bad is supplied to the discharging device E. 30 Thus, in a stand-by
state of the discharging device Eillustrated in Fig. 3 (a), the
discharging roller 7 are |located at th@ | owering position. The notor roller

71 is located at the same |level as the surface of the work table T. The
following roller 72 is separated fromthe notor roller. 71 in 35 accordance
with the drivin cl ('3 Upda ' good printed
circuit board : i din .
‘accordance with the dI’IVI ng of the cylinder 9 as illustrated in F|g 3(b).

Then, when the
ABSTRACT

A pair of discharging rollers 72, 71 vertically 'oppbsed to each otl;er are
provided at one end of a work table T. Stokers are capable of piling the printed
circuit boards. The first stocker 22 located below the wdrk table and the second
stocker 23 located above the first stocker. There are driving means for allowing the
discharging rOIIers: 7 to come close to, or separate from, each other and an élevating
device for elevating or loﬁ/éring the discharging rollers between an elevation position
higher than the second stocker and a lowering position lower than it. A good boafd
Wg is discharged to the first stocker by the rollers at the lowering position, then a bad
board Wng is held by the rollers and dlscharged to the second stocker by the rollers

~ at the elevation position.

Figuré 3
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motor roller 71 is driven to rotate clockwi se while the e"ﬁ“ﬂ-’@‘::o‘-r—‘ﬂﬁFgm:g
printed circuit board Wy is held between the notor roller ﬂEpal-rﬁFEtMﬁ"S EET
follower, toller 72, the follower roller 72 rotate counterfl ockw ]gw
the printed circuit board interlocking therewth, so that t%eqo d “pr-ht-ed-
circuit board Wy is pushed rightward. As stated above, under the stand-by
45 state of the discharging device E, the discharging roller 7 6 are

|l ocated at the |owering position, and the good printed circuit board W is

pushed under a conditi %Gc rgbheﬁﬁ AQWEr i Ng '
position as they are, 1tg}f)bon 'S ﬁngng of t e goodc} pri nt eg' clrcuit board
Wj. Therefore, the good printed circuit board Wy is stacked on the first

Detailed Description of the Invention

The present invention relates to a processing device for

5 printed circuit board for use with a processing apparatus for

drilling holes through a printed circuit board and, wmore

 particularly, to such type of processing device that is

adapted to sort and then discharge processed printed circuit
board depending on whether or not they are good or bad.

10 Prior Art

In such processing device, the sorting of processed

works is carried out .according to the conventional practice.

In accordance with the prior art processing device, after the
works are temporarily discharged into a work receiver, a

15 separator including carrier means such as a conveyor and
switching means for the carrier means is arranged as a
separate device so that the good works are separated from bad
works and then, the good works are accommodated in a good work
stacker and the bad works accommodated in a bad work stacker.

20 In other words, in the prior art devices, it has been

necessary to arrange the good work stacker and the bad work
stacker on the same plane.

However, such a device requires a large floor space for
installation. In order to improve such conventional device,

25 the present ‘applicant previously filed an application of the
invention as disclosed in Japanese Unexamined Patent laid-open

No. 88-31966. This invention concerns a device in which the
work carrying distance is differentiated depending upon
whether processed works are good or bad so that bad works are

30 so stacked as to project from good works by a predetermined
length.

Problems to be Solved by the Invention

In the above described processing device made by the

present applicant, bad works can be readily separated from the

35 good works by being drawn out. However, since the good works

and the bad works are not received into separate stackers at

‘the time of discharging them, they are not completely
separated from each other.

Accordingly, an object of the present invention is to



stacker 22 as shown in Fig. 3(c). Wwen the superior printed circuit board
W separated fromthe notor roller 71, a sensor is turneg.:
cylinders 9 are driven so that the follower roller 72 is ebgum@gwgmggggﬁe
separated fromthe notor roller 71 and the rotation of tie notor cﬁﬁfy@gﬁ

I s stopped. Thus, the discharging device E returns to trb@esf ate

illustrated in Fig. 3(a). 15 Under ghis stand-by s

printed circuit board Wag is carried, as shown in Fig. 3(b), thefollovvlng

roller 72 is mrdadau praeeegﬁga%m@fbbepfliﬁefé&%ﬁfcmeb xkgn Sble 'O
hold the end d'f( %hﬁcﬁhghagﬂcg YHo,b 8&%&?? Pﬁt e%paﬁg\%%.

asg |

roller 72 an rgh‘lﬂgrlgé e %‘F
AR 0
3fg)cha£ g?ng Tevi C cec e—% 8\,\?3 b%l%@éﬁ 0?1 : manué’?‘ﬁﬁgrmglﬁ%%t e

Meang for Solving the Problems

In order to achieve the above described object, in
accordance with the present invention, there is provided a
10 processing device for printed circuit board comprising a
processing means having a work table for processing a printed
circuit board, a discriminating means for discriminating bad
printed circu:.t board from good one after processing by said
processing means, and a discharging means for discharging said
15 processed printed circuit board on the basis of data from said
discriminating means characterized in that said discharging
means comprises a pair of discharging rollers opposed
vertically to each other and provided at one end of said work
table, a first stacker adjacent to said pair of discharging
20 rollers, located at a position lower than the surface of said
work table and capable of stacking said printed circuit board
thereon, a second stacker located at a position higher than
the surface of said work table and above said first stacker
and capable of stacking said printed circuit board thereon,
25 a driving means for driving said pair of discharging rollers
to come into contact with, or separate from, each other, and
an elevating means for elevating or lowering said pair of
discharging rollers between an elevation position above said
. second stacker and a lowering position below said second
30 stacker, and wherein said elevating means places said pair of
discharging rollers at one of said positions when the data of
good printed circuit board is sent from said discriminating
means ‘and places it at another of said positions when the data
of bad printed circuit board is sent from said discriminating
35 means.

Further, said elevating means places said pair of
disgcharging rollers at said lowering positions when the data -
of good printed circuit board is sent from said discriminating
means in order to pile good printed circuit boards on said

40 first stacker, and carries it to said elevating position when
the data of bad printed circuit board is sent from said
discriminating means in order to stack bad printed circuit
boards on said second stacker.

Embodiment



di scharging rollers 7 are |located at a position higher than the second
stackér 23. Wen the notor roller 71 is driven to 25 rot at e ¢l-oekwser=as- -
ment i oned above, the follower roller 72 rotates countercl ogckwi3&ERBUGHILET I
the printed circuit board Wg interl ocki ng therewith. As airesult m@g ’
printed circuit board Whag pushed rightward, so that the ba i—?ﬁ‘f#m&d t-- l
board Wig is stacked on the second stackes 23. 30 V\hen the bad

printed circuit board Wig is separated fromthe notor roller 71, the sensor

érll i/znt?:‘)ngldeon o P‘Bﬁ 0 %tfat?giecg§g tTfi%er{trl%nCyJJifﬁe%%F: rl?% Ieer
71 and stop t ro’t a%lc')'ﬁ' 0 ‘Q%Ee&gh g tgzﬂ?% %&ﬁ%%ﬁhrg QP e cylinders
9 are drlventolo r thelsg‘lschar n dewceE st o at th Jtowerlng
position where th %to AvEr % lTCJ? %% bF&t, 8°§sgb'ﬂ?§l%‘8af’%st t‘ﬁ% e s
21. In thi® ekse FRe "drishh '\':elE"?EFﬁ?ﬂs’-Poat iqdanehereiR at e
printed circult boards W to be machined are stacked in a
storage box of storage means A. The printed circuit boards
W are sequentially attracted from the one that is located at
the uppermost position by an air chuck b of carrier means B
10 and carried to positioning means C. The printed circuit board
W on work table T is positioned and clamped at a prescribed
reference position by the positioning means C, and then
carried to perforating means D under this positioned state.
Then, the printed circuit board W is subjected to machining
15 such as a perforating operation at prescribed positions. That
+is, an image of the printed circuit board W on which a
-reference pattern is printed is picked up by a camera (not
shown), so that the central position of the pattern is
detected in accordance with an image processing and that
20 position is perforated. After that, the printed circuit board
W is discharged by a discharging device E.

The present invention relates to this discharging device

E which is provided at one end of the work table T. As shown

in Figs. 1 and 2, a base plate 1 is fixed to a part lower than

25 the surface of the work table T. On the base plate 1, a pair
of guide shafts 2 and 2 are provided upright at an interval
substantially equal to the width of the work table T. To the
guide shafts 2 and 2, are slidably fitted liner guides 3, 3
and 4, 4. A motor roller fixing plate 5 and a follower roller

30 fixing plate 15 are respectively fixed to the linear guides
3 and 4. .

Pairs of brackets 6, 6 and 16, 16 are respectively fixed
to the motor roller fixing plate 5 and the following roller
fixing plate 15. A pair of discharging rollers which are

35 wvertically opposed to each other are held by these brackets.
A discharging roller provided on the lower side is a motor
roller 71 as a roller of a driving side. A discharging roller
provided on the upper side is a follower roller 72. These

. discharging rollers are respectively rotatably held and

40 prevented from axially dropping by holding means 8 and 18.

On the upper surfaces of both ends of the motor roller
fixing plates there are provided driving means which drive the
pair of discharging rollers 7 to come into contact with, or
to separate from each other. The driving means are



as shown in Fig. 3(a). 40 Consequently, the good printed circuit .
boards W after subjected to a working operation are stac ed._on T eﬁ_&,} ESEeT
stacker 22 and the bad printed circuit boards Whg are sta k"é‘o""g??&?‘he ' !
stacker 23. Thus, the good printed circuit boards can be gonpl e¢d ﬁEC]QQE _
separated fromthe bad printed circuit boards. 7 Advantla 8ungffprr5 of._!;
the Invention As nentioned above, in accordance wth the processing device
of the present invention, since a pair of "discharging 5 roIIersm%heEBelvgs
are el evated or | owered by the elevating device, -the height_ at i ch goo
works are di STHHY tceg’n %fe i PRLY et Frehft ARE definhicoH mderfodcs aFle

di schar ged. lower end surface of each of the c¢ylinders 9 is fixed to the
motor roller fixing plate 5. One end of a cylinder rod 9a is
5 secured to the follower roller fixing plate 15 by a connecting.

member 10. The follower roller 72 is engaged with, or
disengaged from, the motor roller 71 by driving the cylinders
9.

A sensor 1l is attached to the edge of the motor roller
10 fixing plate 5 opposite to the work table T to detect that the
- printed circuit board W is separated from the motor roller 71.

An elevating device for elevating or lowering a pair of
discharging rollers 7 is provided on the lower surface at the
center of the base plate 1. This elevating device is

15 constituted of a cylinder 19. The upper end surface of the
cylinder 19 is attached to the lower surface of the base plate
1. A cylinder rod 19a passes through the base plate 1 and
protrudes on the upper surface thereof. The end of the
cylinder rod 19a is fixed to the central portion of the lower
20 surface motor roller fixing plate 5 through a connecting
member 20. The motor roller fixing plate 5 can be elevated

or lowered by driving the cylinder 19. A pair of tubular
stoppers 21 and 21 are fixed to the upper surface of the base
plate 1 and guide shafts 22 fixed to the lower surface of the
25 motor roller fixing plate 5 pass therethrough. When the motor
roller fixing plate 5 is lowered the guide shafts 22 pass
. through the stoppers 21 and the base plate 1 and protrude
downward. As flanges 22a abut against the stoppers 21, the
" lowering of the motor roller fixing plate is stopped. The
30 elevating device serves to elevate or lower the pair of
discharging rollers between an elevation position and a
lowering position as will be described hereinbelow. The
lowering position can be adjusted by the stoppers 21. To the
motor roller fixing plate 5, a printed circuit board guide
35 plate 23 is attached. This guide plate serves as a guide for

easily providing with the printed circuit board upon the motor
roller 71. '

As apparently illustrated in Fig. 4, a first stacker 22

on the floor for stacking good printed circuit boards Wg and

40 a second stacker 23 for stacking bad printed circuit.boards
Wng are provided adjacent to the discharging rollers 7 in such

a manner that the second stacker 23 is positioned above the
first stacker 22. The first stacker 22 is provided at a
position lower than the surface of the work table. The second

45 stacker 23 is provided at a position higher than the surface



Therefore, the good and the bad works can be respectively sorted a _n_g________.—_—,,_
stacked on the first stacker and the second stacker 10 ; —Whr% é?ﬁsg‘.gggzn id
above the first, stacker. Accordingly, the good and badl| Wik gﬁ@s
di scharged in a conpletely separated state. Additionally, it isondts 9%
necessary to provide a separator, the floor space for ifst&rtatine
"significantly reduced and the manufacturing cost can be reduced. Bri ef
Description of the Drawings Fig. 1 is a front view show ng an enbodi nent of
t he present |nvention.- Fig. 2 is aright side viewof Fig. 1. 20 Fig. 3(a),
Fig. 3(b), Fi@f work maples( d)Ther gcodipriatedy oirewitf brardsu¥or areng
stepwi se a di gdoprtatthenfbfst ghaakead28i r Jlnet bbdpxiintféd cidcudta
front view of bdaerdenfinge ayedydisichargadhiontagthe second stacker 23. The
5 elevation position of the above-mentioned pair of discharging
rollers 7 is higher than the position of the second stacker
23. The lowering position thereof is lower than the position
of the second stacker 23. When the bad printed circuit boards
Wng are discharged at the elevation position, they can be
10 piled on the second stacker 23. When the good printed circuit
boards Wg are discharged at the lowering position, they can
be stacked on the second stacker 22.

The operation of the processing device for printed
circuit board according to the present invention will be
15 described hereinafter.

A printed circuit board subjected to a machining
operation is carried to the discharging device E on the work
table T. The discrimination by discrimination means (not
shown) as to whether the printed circuit board is good or bad

20 is carried out as described before. Specifically, after the
position of a pattern is generally detected by the perforating

- means D to perforate that position, the position of a hole is
detected by image processing again. Then, the detected
position of the hole is compared with the position of the

25 pattern. As a result, whether the printed circuit board is
good or bad is discriminated by discrimination means (not
shown) depending upon whether they coincide with each other

or not. Therefore, data as to whether the printed circuit
"board is good or bad is supplied to the discharging device E.

30 Thus, in a stand-by state of the discharging device E
illustrated in Fig. 3(a), the discharging roller 7 are located
at the lowering position. The motor roller 71 is located at
the same level as the surface of the work table T. The
following roller 72 is separated from the motor roller 71 in

35 accordance with the driving of the cylinders 9. Under this
state, when a good printed circuit board Wg is carried, the
follower roller 72 is lowered in accordance with the driving
of the cylinder 9 as illustrated in Fig. 3(b). Then, when the
motor roller 71 is driven to rotate clockwise while the end

40 of the good printed circuit board Wg is held between the motor
roller 71 and the follower roller 72, the follower roller 72
rotate counterclockwise through the printed circuit board
interlocking therewith, so that the good printed circuit board
Wg is pushed rightward. As stated above, under the stand-by

45 state of the discharging device E, the discharging roller 7



device. 25 Description of Reference Nunerals E. discharging device T. work
table W printed circuit board Wj. good work (printed cirgtit—boardfF~30====-
Whg. bad work (printed circuit board) 7. discharging roIImPEPLAmEMﬁWEﬁHEEY
means 19. elevating device 22. first stacker 35 23. seconf stacke,ar BEC@QB

6

are located at the lowering position, and the good printed
circuit board Wg is pushed under a condition in which the
rollers remain at the lowering position as they are, upon

5 discharging of the good printed circuit board Wg. Therefore,
the good printed circuit board Wg is stacked on the first
stacker 22 as shown in Fig. 3(c).

When the superior printed circuit board Wg separated
_ from the motor roller 71, a sensor is turned on and the
10 cylinders 9 are driven so that the follower roller 72 is
elevated to become separated from the motor roller 71 and the
rotation of the motor roller 71 is stopped. Thus, the
discharging device E returns to the stand -by state illustrated

in Fig. 3(a).

15 Under this stand-by state, when a bad printed circuit
board Wng is carried, as shown in Fig. 3(b), the following
roller 72 is lowered in accordance with the driving of the
cylinders 9 to hold the end of the bad printed circuit board
Wng between the follower roller 72 and the motor roller 71.

20 After that, as illustrated in Fig. 3(d), the cylinder 19
(Shown in Figs. 1 and 2) is driven to elevate the discharging
device E to the elevation position. Thus, since the
digcharging rollers 7 are located at a position higher than
the second stacker 23. When the motor roller 71 is driven to

25 rotate clockwise, as mentioned above, the follower roller 72
rotates counterclockwise through the printed circuit board Wng
interlocking therewith. As a result, the bad printed circuit
board Wng pushed rightward, so that the bad printed circuit
board Wng is stacked on the second stacker 23.

30 When the bad printed circuit board Wng is separated from
the motor roller 71, the sensor 11 is turned on as in the
above-stated case. Then, the cylinders 9 are driven to
elevate the follower roller 72 and disengage of the motor
roller 71 and stop the rotation of the motor roller 71.

35 Further, the cylinders 9 are driven to lower the discharging
device E and stop it at the lowering position where the motor
roller fixing plate 5 abuts against the stoppers 21. 1In this
manner, the dlscharglng device E returns to the stand -by state
as shown in Flg 3(a).

40 Consequently, the good printed circuit boards Wg after
subjected to a working operation are stacked on the first
stacker 22 and the bad printed circuit boards Wng are stacked
on the stacker 23. Thus, the good printed circuit boards can
be completely separated from the bad printed circuit boards.



Claim1: A processing device for printed circuit board conprising a
processi ng neans having a work table for processing a printed—eirettfa= .

board,. a discrimnating means for discrimnating bad prlntengACEMENTbﬁﬁwd
fron1good one after processing by said processing nmeans, |and a d r
means for discharging said processed printed circuit boar gg&;Ln I L-i
data fromsaid discrimnating means characjerized in that —
nmeans conprises a pair of discharging rollers opposed vertically to each

ot her and provyi of S8 vork fa e, a first stacker adjacent
to said pair el et EPEe BFES position | ower than the

surface of said mnrk t abl e and capable of stacking said printed circuit
board thereon, a s&SoMPEioneer abGVEr e dNaACFFHENCroWifiNg e mraraasdng
surface of sa.d&v\?oe‘-fek%‘-atb% RRAPeRtbosaventdon; raknce a pair of discharging

5 rollers themselves are elevated or lowered by the elevating

device, the height at which good works are discharged can be
different from that at which bad works are discharged.
Therefore, the good and the bad works can be respectively
sorted and stacked on the first stacker and the second stacker
10 which is positioned above the first stacker. Accordingly, the
good and bad work boards can be discharged in a completely
separated state. Additionally, it is not necessary to provide
a separator, the floor space for installation can be

significantly reduced and the manufacturing cost can be
15 reduced.

Brief Description of the Drawings

Fig. 1 is a front view showing an embodiment of the present
invention.

Fig. 2 is a right side view of Fig. 1.

20 Fig. 3(a), Fig. 3(b), Fig. 3(c) and Fig. 3(d) are explanatory
views for illustrating stepwise a discharging operatlon of a
printed circuit board.

Fig. 4 is a front view of the entire body of a machining
device.

25 Description of Reference Numerals

E. discharging device -

T. work table

W. printed circuit board

Wg. good work (printed circuit board)
30 Wng. bad work (printed circuit board)

7. discharging roller

9. driving means

19. elevating device

22. first stacker
35 23. second stacker



stacker and capabl e of stacking said printed circuit board thereon,. a ..-.:. .
driving neans for driving said pair of discharging roIIer33gqgggggmgﬂqqh%;i-g

contact, wth, or separate from each other, and an el evatijpg h€ans é@m 11“.
el evating or lowering said pair of discharging rollers betigggygﬁnﬁnum"mnpn,p
position above said second stacker and a | owering positionj Y '
second stacker; and wherein said eIevatupg nmeans pl aces said pair of

discharging rollers at one of said positions when the data of good printed
circuit board_is sent fromsaid discrimnating neans and places it at

e ot sorm nat o omane. o et e: " proceseimg. covr JAMRHUTHERIIN

circuit board according to claim1 characterized in that sai'd él evatlng®
means plac€3adgmi d: ' . -

A processing device for printed circuit board comprising
a processing means having a work table for processing a printed
circuit board, a discriminating means for discriminating bad
printed circuit board from good one after processing by said
processing means, and a discharging means for discharging said
processed printed circuit board on the basis of data from said
discriminating means

characterized in that

said discharging means comprises a pair of discharging
rollers opposed vertically to each other and provided at one end
of said work table, a first stacker adjacent to said pair of
discharging rollers, located at a position lower than the
surface of said work table and capable of stacking said printed
circuit board thereon, a second stacker located at a position
higher than the surface of said work table and above said first
stacker and capable of stacking said printed circuit board
thereon, a driving means for driving said pair of discharging
rollers to come into contact with, or separate from, each other,
and an elevating means for elevating or lowering said pair of
discharging rollers between an elevation position above said
second stacker and a lowering position below said second
stacker; and '

wherein said elevating means places said pair of
discharging rollers at one of said positions when the data of
good printed circuit board is sent from said discriminating
means and places it at another said positions when the data of
bad printed circuit board is sent from said discriminating
means. ’

Claim 2:

A processing device for printed circuit board according to
claim 1 characterized in that said elevating means places said
pair of discharging rollers at said lowering positions when the
data of good printed circuit board is sent from said
discriminating means in order to stack good printed circuit
boards on said first stacker, and carries it to said elevating
position when the data of bad printed circuit board is sent from
said discriminating means in order to stack bad printed circuit
boards on said second stacker.



pair of discharging rollers at said | owering positions when_the data=eof* =

good printed circuit board is sent from said diSCrininaﬁégg’ datac iéeﬁ\

to stack>good printed circuit boards on said first stac ! ,‘gﬁgsgam i
Lreui P _board.i-s-

to said elevating position when the data of bad printedilc
sent fromsaid discrimnating neans in order to stack b
boards on said second stacker. 9

PROCESSING DEVICE FOR PRINTED CIRCUIT BOARD

ABSTRACT

A pair of discharging rollers 72, 71 vertically opposed to
each other are provided at one end of a work table T. Stackers
are capable of stacking the printed circuit boards. The first
stacker 22 located below the work table and the second stacker
23 located above the first stacker. There are driving means for
allowing the discharging rollers 7 to come close to, or separate
from, each other and an elevating device for elevating or
lowering the discharging rollers between an elevation position
higher than the second stacker and a lowering position lower
than it. A good board Wg is discharged to the first stacker by
the rollers at the lowering position, then a bad board Wng is
held by the rollers and discharged to the second stacker by the
rollers at the elevation position. '

Figure 3



