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BACKGROUND OF THE INVENTION
1. Field of the Invenfion |
‘The present invention is employed in a manufacturing process”of objects,
which are to be fed along a production line, for conveyirig and/or arraying the fed
objects, and particularly relates to an apparatus and a method for use in the

‘manufacture of fed objects which are advantageously employed in a step of supplying

thé fed objects. The term "fed objects” used in the specification (including the
claims) means not only objects which are introduced into a manufacturing process, or
a step thereof, but also finished products.

2. Description of the Related Art
An apparatus for use in manufacture of fed objects, which is of interest in-

relation to the present invention, is an object or part feeder for supplying fed objécts.
In a part feedér, fed objects each having the form of a disk or a rectangular
parallelpiped in the stage prior to attachment of Ieéd wires, for exar_nple; are supplied
for production as follows. A plurality of fed objects in a random state are arrayed
and conveyed along a supply track while béing subject to vibration. At the end of the
supply track, the fed objects are taken out one by one while they remain in an arrayed
state, and then supplied to a subsequent step of, for example, attaching lead wires.

In the above manufactunng process, to convey and/or array the fed objects,
mechanical damage such as cracks, chips or rubbing-off the fed objects must be
prevented. Ceramic electronic parts such as capacitors having a single plate of plain
ceramic as a dielectric, for example, are susceptible to such mechanical damage. This
mechanical damage often brings about fatal defects.

During manufacture of fed objects using a part feeder, there occurs a problem
that the fed objects rub against the wall surfaces of the supply track and so on. Also,
since the supply rate of fed objects on the supply track is usually set greater than the
take-out rate of fed objects from the end of the supply track, the fed objects are often



2. Description of the Related Art 15 An apparatus for use in
manuf acture of fed objects, which is of interest in relation to the
present invention, is an object or part feeder for supplying fed objects.
In a part feeder, fed objects each having the formof a disk or a
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obj ects are sichdhat a plurality of fed objects are placed on the upper surface side of a perforated
10 plate havmg a multiplicity of fine holes formed therein, and compressed air is ejected
to the upper surface side of the perforated plate through the fine holes, thereby
bringing the plurality of fed objects into a floating state, i.e., floating above the
perforated plate for a further manufacturing process.
More specifically, an apparatus for use in the manufacture of fed objects
15  according to the present invention comprises a perforated plate having a multiplicity
of fine holes formed therein and having upper and lower surfaces, a chamber defining
a space of which an upper surface is provided by the lower surface of the perforated *
plate, and an air path for introducing compressed air into the chamﬁer. In that
arrangement, the compressed air introduced into the chamber is ejected from the
20  upper surface of the perforated plate through the fine holes while a plurality of fed
objects are placed on the upper surface side of the perforated plate, so that the
plurality of fed objects float above the perforated plate for a further manufacturing
process. '
The above apfaraiﬁs for use in manufacture of fed objects may further
25 comprise means for giving the fed objects an initial speed for moving the fed objects
in the state floating from the perforated plate in a predetermined direction. 'i‘he
means for giving an initial speed is provided, for example, by inclining the upper
sﬁrfgce of the perforated plate relative to a horizontal blane.
Also, the above apparaius may further comprise a pocket positioned on the
30 side at the end of movement of the fed objects in the predeterminéd direction for
receiving the fed object separate from the other objects. The pocket is moved, for



-2-" so jammed on the supply track that excessive fed objects drop

of f the supply track. The i npact from dropping may crack or chip the
fed objects. SUVMMARY OF THE | NVENTION 5

A purpose of the present invention is, therefore, to provide an apparatus
and a met hod for use in the manufacture of fed objects which are able
to prevent the fed objects fromsuffering such nechani cal damage as
stat ed above. To achi eve t Ag" above purpose, the present

i nvention iS_co ed. in brief, .. . such that of fed
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5  of fine holes formed therein and having upper and lower surfaces, the upper surface
being inclined relative to a horizontal plane, a chamber defining a space of which
upper end surface is provided by the lower surface of the perforated plate, an air path
for introducing compressed air into the chamber, and a stopper wall provided on the
upper surface of the perforated plate to extend in the form of a ring and having a

10  plurality of pockets formed along an inner periphery of the' stopper wall to receive fed
objects one by one, the stopper wall being rotatable about an axis vertical to the upper
surface of the perforated plate. In that arrangement, the com'preséed air introduced
into the chamber is ejected from the upper surface of the perforated plate through the
fine holes while a plurality of fed objects are piaced on the upper surface side of the

15  perforated plate within an area surrounded by the stopper wall, so that the plurality of .
fed objects are brought into a state floating from the perforated plate and moved due
to the inclination of the upper surface of the perforated plate to be reeeived into the
pockets formed in the stopper wall one‘ by one.

In the above apparatus for use in manufacture of fed objects, preferably, the

20  perforated plate is rotated together with the stopper wall.

A method for use in manufacture of fed objects according to the present
invention comprises the step of placing a plurality of fed objects on the upper surface
side of a perforated plate havmg a multiplicity of fine holes formed therein and having
upper and lower surfaces the step of supplying compressed air to the lower surface

25  side of the perforated plate and ejecting the compressed air to the upper surface side
of the perforated plate through the fine holes, thereby bringing the plurality of fed
objects into a floating state above the perforated plate, and the step of moving the
plurality of fed objects in the ﬂoéting state in a predetermined direction.

In the above method for use in manufacture of fed objects, preferably, the‘

30  upper surface of the perforated plate is inclined relative to a horizontal plaﬁe, and the



.~ per'forat ed plate for a further manufacturing process. Mor e
specifically, an apparatus for use in the manufacture of fed objects 15
according to the present invention conprises a perforated plate having a

multiplicity of fine holes formed therein and having upper and | ower
surfaces, a chanber defining a space of which an upper surface is
provi ded by the | ower surface of the petaprated plate, and an air
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for receiving the fed object separate fromthe other "objects. The
pocket is rmechanicalodamage. _ |
10 Also, with the present invention, since a plurality of fed objects are brought

into a floating state above the perforated plate, the fed objects are subjected to almost
no friction resistance during movement over the perforated plate. Therefore, the fed
objects can be easily moved in any desired direction. This ease in moving the fed
objects enables the fed objects to be easily conveyed and/or arrayed.

15 When the apparatus for use in manufacture of fed objects according to the
present invention includes means for giving the fed objects an initial speed for moving
the fed objects in the floating state in a predetermined direction, as set forth above, *
the fed objects can be easily moved in the predetermined direction with almost no
deceleration due to friction resistance. The means for giving an initial speed may be

20  realized by means coming into direct contact with the fed objects and acting on the
fed objects to move them, but preferably realized by inclining the upper surface of the
perforated plate relative to a horizbntal plane. By utilizing the inclination of the
upper surface of the perforated plate to give the fed objects an initial speed, the means
for giving an initial speed can be realized with a simpler construction and the

25  probability of causing mechanical damages on the fed objects can be further reduced.

Further, with the apparatus wherein a pocket receiving the fed object separated

from the others is provided on the side at the end of movement of the fed objects, as
set forth above, a process including operation to separate the fed objects from one
another, e.g., operation of taking out one of the fed objects randomly, can be

30 efficiently performed by moving the fed objects to be each received in the pocket and
taking out the fed object from the pocket successively. In this respeci, by providihg a



- 3- . exanple, in a direction crossing the direction of novenent of
the fed objects in the state floating fromthe perforated plate.

A preferred enbodi nent of the apparatus for use in manufacture of fed

obj ect s according to the present invention conprises a perforated
plate having a nultiplicity 5 of fine holes fornmed therein and having
upper and | ower surfaces, the upper surface being inclined relative
to a horizontal plane, a chanber defining a spice of which upper end
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surface of tperforat ed plate. In that arrangenent, the conpressed air
i ntroduged ithi thie @f&eﬁseuﬁ niinfficRe bf &4 &b) ectyﬁé&i'dlﬁ%'&ciﬁiée of the
per forat ed platethroug t he fine holes while a plurali of fed

obj ect s ar epresent dnveption whergppthe upper surface ofl éheoperfarated plate is mclmed and a
stopper wall is provided on the upper surface of the perforated plate to extend in the

form of a ring, the stopper wall having a plurality of pockets formed along an inner
penphery of the stopper wall to receive fed objects one by one and being rotatable

10  about an axis'vertical to the upper surface of the perforated plate, as set forth above
as a preferred embodiment, the fed objects can be smoothly forwarded to enter the
pockets which are brought to the lower side of the inclined upper surface of the
perforated plate as the stopper wall rotates. Accordingly, by taking out the fed object
from the pocket before the pocket having received the fed object reaches the top side

15  of the inclined upper surface of the perforated plate, the fed object can be efficiently
supplied to a subsequent step. In this respect, by taking out the fed objects from the
multiple pockets at a time, a capability of supplying the fed objects can be further -
increased. |

Additionally, by rotating the perforated plate together with the stopper wall,

20 the fed objects can be damaged leés due to beihg rubbed against the supporting
surface and the probability of causing mechanical damages on the fed objects can be
further reduced.

 BRIEF DESCRIPTION OF THE DRAWIN
iS The present invention will now be described by way of reference to the
‘accompanying drawings in which:
Fig. 1 is a sectional view of an apparatus for use in manufacture of fed objects
according to a first embodiment of the present invention.
Fig. 2 is a sectional view of an apparatus for use in manufacture of fed objects
30 according to a second embodiment of the present invention.



15 perforated plate within an area surrounded by the stopper wall, so

that the plurality of fed objects are brought into a state floating
fromthe perforated plate and noved due to the inclination of the
upper surface of the perforated plate to be received into the pocket s
formed in the stopper wall one by one. In the above apparatus
for use in manufacture of fed objects, preferably, the 20 perforated
plate is rotated together with the stopper wall. A et hod for
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Fig. 1 is a sectional view of an apparatus 1 for use in manufacture of fed.

10  objects according to a first embodiment of the present invention.

As shown in Fig. 1, the apparatus 1 includes a perforated plate 2 having a
multiplicity of fine holes formed to penetrate therethrough. The perforated plate 2 is
made of, e.g., metal. The perforated plate 2 may be formed of a porous material
which has fine holes inherently formed in the plate 2, such as a foamed metal, or a

15 plate material which has a multiplicity of fine through-holes formed therein by post-
machining, such as a metal plate. The perforated plate 2 is arranged with its upper
surface 3 lying horizontally. |

A lower surface 4 of the perforated plate 2 serves as an upper surface of a
space 6 defined by a chamber 5. A supply pipe 7 is connected to the chamber 5.

20 The supply pipe 7 provides an air path for introducing compressed air from a
corripressed air source (not shown) into the chamber 5 as indicated by arrows 8. The
compressed air introduced into the chamber 5 is ejected out of the upper surface 3
side of the perforated plate 2 through the multiplicity of fine holes. On this occasion,
the compressed air iS spréad over the chamber 5 to reside thexjein for a while so that a

25 flow of the compressed air through the supply pipe 7 is essentially prévented from
directly affecting the flow of the compressed air through the fine holes in the
perforated plate 2. Therefore, the compressed air can be ejected from the upper
surface 3 of the perforated plate 2 substantially uniformly over all of the upper
sufface 3.

30 A plurality of fed objects 9 are placed on the upper surface 3 of the perforated
plate 2. The compressed air ejected to the upper surface 3 side of the perforated plate



-4- step of noving the plurality of fed objects includes a step of
nmoving the plurality of fed objects due to the inclination of the
upper surface of the perforated plate. Wth the present
i nvention, since a plurality of fed objects are brought into a
floating state above the perforated plate for a further nanufacturing
process, the fed 5 obj ects are handleg_in a soft manner w thout rubbing
agai nst the surface recei ving the fed objects, and nechani cal danage
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pr edet Fig. 2isa secatlional view of an apparatus la for use in manufacture of fed:

10  objects according to a second embodiment of the present invention. Since the
apparatus 1a shown in Fig. 2 includes components common to those in the apparatus
1 shown in Fig. 1, the components in Fig. 2 common to those in Fig. 1 are denoted
by the same reference numerals and will not be described below.

The apparatus 1a of thié embodiment is of the same structure as the apparatus

15 1 shown in Fig. 1 except that it is inclined as a whole. Accordingly, the upper
surface 3 of the perforated plate 2 is not horizontal, but inclined relative to a
horizontal plane as indicated by an angle 11 of inclination. By so inclining the upper -

- surface 3 of the perforated plate 2, the fed objects 9 floating above the perforated

plate 2 can be each given with an initial speed for moving the fed object in a

20  predetermined direction, as indicated by arrow 12. Each of the fed objects 9 given
with an initial speed continues to move until it is received by a stopper wall 13 at the
end of the perforated plate 2.

The apparatus 1a of this embodiment can be utilized to, for example, convey

the fed objects 9 in éprecietermined direction during manufacture of the fed objects 9.

23 Fig. 3 is a schematic perspective view of an apparatus 21 for use in
manufacture of fed objects according to a third embodiment of the. present invention.
Fig. 4 is a sectional view showing, in enlarged scale, part of the apparatus 21 shown
in Fig. 3. Fig. 5 is a plan view showing, in more enlarged scale, part of the |
appératus 21 shown in Fig. 3. |

30 The apparatus 21 of this embodiment comprises, as with the foregoing
apparatus 1 or 1a, a perforated plate 22 having a multiplicity of fine holes formed to



' the'fed obj ects can be easily noved in the predetermined direction with

al nost no decel eration due to friction resistance. The neans for
giving an initial speed may be 20 realized by neans comng into direct
contact with the fed objects and acting on the fed objects to nove

them but preferably realized by inclining the upper surface of the
perforated plate relative to a horizontalk plane. By utilizing the
i nclination of the upper surface of the perforated plate to give the
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this res pecl}lélin%X a8 rao\\a('f.xéiie.n g\c%ordingly, an upper surface 28 of the perforated plate 22 is

not horizontal, but inclined relative to a horizontal plane as indicated by an angle 29

of inclination. '

10 Furthermore, in the apparatus 21 of this embodimeﬁt, a stopper wall 30 is
provided on the upper surface 28 of the perforated plate 22 to extend in the form of a
ring. Along an inner periphery of the stopper wall 30, there are formed a plurality of
pockets 32 each receiving one fed object 31. The plurality of pockets 32 are
preferably positioned to be distributed with equal intervals therebetween. In this

15 embodiment, the fed object 31 is, e.g., a capacitor made up of disk-shaped dielectric
plain ceramic plates and having electrodes formed on both sides in the stage prior to
attachment of lead wires to the electrodes. The pockets 32 each have a semicircular 3
portion adapted for the disk-shaped fed object 31. It is to be noted that the fed object
under manufacture may have the form of a rectangular parallelpiped and the pocket

20  may have a rectangular or any other shape regardless of the shape of the fed object.

~ The apparatus 21 of this embodiment is rotatable in its entirety about an axis
33 vertical to the upper surface 28 of the perforated plate 22. Therefore, the stopper
wall 30 is also rotated together with the perforated plate 2. As an alternative, the
apparatus 21 may be mo&i_ﬁed such that only the stopper wall 30 is rotatable.

5 In the apparatus 21 thus constructed, a plurality of fed objects 31 under
manufacture are placed on the upper surface 28 of the perforated plate 22 within an
area surrounded by the stopper wall 30. At this time, compressed air is ejected from
the upper surface 28 of the perforated plate 22 through the fine holes in the perforated
plate 22, bringing the fed objects 31 into a floating state above the perforated plate

30 22.



- 5- plurality of pockets, it is also possible to easily take out a
plurality of fed objects at a time. If the pocket is noved in a
direction crossing the direction of novenment of the fed objects, as
set forth above, the fed object can be nore snoothly received into the
pocket. 5 Wth the apparatus for use in manufacture of fed

obj ects according to the present ingention wherein the upper surface
of the perforated plate is inclined and a stopper wall is provided on
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mul tipl e poThigtasions tie fedrobjects IRmremdothly enterthe pbykeno32 bee aftst mbiteel s can
be further I ncreased, Addi ti onal | rotating the

. . ¢ by
perforated plat eBeforothenockatt3? havingsreeqiped theofed object 41 redches the top side of
10 the inclined upper surface 28 of the perforated plate 22, the fed object 31 is taken out

of the pocket 32 and then supplied to a subsequent step of, for example, attachihg
lead wires. At this time, if a device for taking out the fed objects 31 is designed to
be able to simultaneously take out the fed objects 31 in the multiple pockets 32

locating within a region 36, for example, shown in Fig. 3, a capability of supplying
15 the fed objects 31 can be increased. It is preferable, though not limited to, that the
stopper wall 30 be intermittently rotated and the fed objects 31 be taken out when the
stopper wall 30 and hence the pockets 32 are stopped.
While the fed objects are described as, by way of example, ceramic electronic
parts in the above embodiments, the present invention is also advantageously applied
20  to manufacture of other fed objects, such as glass products, which are susceptible to
mechanical damages during a manufacturing process. Furthermore, the present-
invention is not limited to the exemplary embodiments. Modifications will occur to
skilled artisans without departing from the spirit and scope of the invention recited in
the appended claims. |



' 20 the fed obj ects can be damaged | ess due to being rubbed agai nst the

supporting surface and the probability of causing nechani cal danages
on the fed objects can be further reduced.

BRI EF DESCRI PTI ON OF THE DRAW NGS 25 The prhis Sttt Hab B Reghibed | |
now be descri bed by way of reference to the - acc ngs in
whi ch: Fig. 1 is a sectiongf.view of an mwﬂﬂmﬂgurn mse in
manuf acture of fed objects according to a first ‘e t he

present inyenti . Fig. 2 is a sectional view of an apparatus:.
for use in™ nJ?chﬁ’f\éM&D ¥Séd obj ects 30 according to a second enbodi nent
of the present invention. '
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1. An apparatus for use in manufacture of fed objects, comprising:
a perforated plate having a multiplicity of fine holes formed therein and having
5  upper and lower surfaces, ‘ | |
a chamber defining a space of which an upper surface is provided by the lower
surface of said perforated plate, and o
an air path for introducing compressed. air into said chamber,
~ the compressed air introduced into said chamber being ejected from the upper
10  surface of said perforated plate through said fine holes while a plurality of fed 6bjects
are placed on the upper surface side of said perforated plate, so that said plurality of
fed objects float above said perforated plate for a further manufacturing process.

2. An apparatus for use in manufacture of fed objects according to Claim 1,
15  further comprising means for giving said fed objécts an initial speed for moving said
fed objects in the floating state in a prédetermined direction.

3. An apparatus for use in manufacture of fed objects according to Claim 2,
wherein said means for giving an initial speed is provided by inclining the upper

20  surface of said perforated plate relative to a horizontal plane.

4. An apparatus for use in manufacture of fed objects according to Claim 2,
further comprising a poéket positioned on the side at the end of movement of said fed
objects in the'predete.mﬁn'éd direction and receiving said fed objects separated from

25  other objects.

5. An apparatus for use in manufacture of fed objects according to Claim 3,
further comprising a pocket positioned on the side at the end of moverhent of said fed
objects in the predetermined direction and receiving said fed objects separated from

30 other objects.
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Fig. 3 is a schematic perspective view of an apparatus for use in
manuf act ure ~of fed objects according to a FQm%qmgyﬁgq% w2 the
present invention. Fig. 4 is a section , In
enl arged scal e, part of the apparatus for use e of fed
objects shown in Fig. 3. 5 Fig. 5is a Ing, in
nmore enlarged scale, part of the apparafys for use in manufacture of
fed objects shown in Fig. 3. DETAI LED DESCRI PTI ON OF THE

PREFERRED EMBCDI dVENﬁ.SAI?paratus for use in lﬁ%ﬂg’% fgopfea %jéc‘,%sna%hofﬂhf‘g"tooélaﬁﬂ 4

apparatus 1 for uUse in nanufacture o objects according to & first
enmbodi nent aeréifesaid pooket isinfoved tin ardirection crossing the disection\of moveRiegt off, t he
apparatus 1 jncludes a perforated plate 2 having a - mul tiplicity of

fine hol es Saiskfedpbjestsiafhe flgatng Staet hr ough. The perforated plate 2 is
made of, e.g., nmetal. The perforated plate 2 may be forned of a porous

mat eri al whi ch has fine holes inherently formed in the plate 2, such
as a fogmed netdl., Amrappafafus fophusd in mamndfuctate ofifed lobjeets acconding f Claim)5,of
fine through-hol es forned therein by post- machi ni ng, such as_a netal

pl ate. The YWesreigrsaideppcketais angved 4n 3 dirgetion crossing thedigentiop of movement phice 3

| yi ng hori Zo | ¥ : : | oner surface 4 of the perforated plate
2 serves as anﬁa'&pééerctssllr}rt]hgglga%?g gﬁe space 6 defined by a chanber 5. A

supply pipe 7 is connected to the chanber 5. 20 The supply pipe 7
rovides an air path for intyoducjing conpressed air froma, A
P : é) An apparatus for use {n %mufrggture'of f%d obEects accm?dmg to Claim 1,

10  wherein said fed objects are electronic parts.

9. An apparatus for use in manufacture of fed objects according to Claim 8,

wherein said electronic parts are ceramic electronic parts.

15 10. An apparatus for use in manufacture of fed objects, comprising:

a perforated plate having a multiplicity of fine holes formed therein and having
upper and lower surfaces, said upper surface being inclined relative to a horizontal
plane,

a chamber defining a space of which an upper surface is provided by the lower

20  surface of said perforated plate,

an air path for introducing compressed air into said chamber, and

a stopper wall provided on the upper surface of said perforated plate to extend
in the form of a ring and having a plurality of pockets formed along an inner
periphery of said stéppef wall to receive fed objects one by one, said stopper wall

25 being rotatable about an axis verﬁ@ to the upper surface of said perforated plate,

the compressed air introduced into said chamber being ejected from the upper
surface of said perforated plate through said fine holes while a plurality of fed objects
are placed on the upper surface side of said perforated plate within an area surrounded
by said stopper wall, so that said plurality of fed objects float above said perforated '

30 plate and moved due to the inclination of the upper surface of said perforated plate to
be received into said pockets formed in said stopper wall one by one.
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‘cbnpressed air source (not shown) into the cha

y arrows
8. The conpressed air introduced into the ¢h IS e ected out of
t he upper surface 3 side of the perforated ¢4t he
multiplicity of fine holes. On this occasion, sed air is
spread over the chanber 5 to reside therein for a a 25 flow

of the conpressed air through the supply_ p%_pe 7 is essentially prevented
from directly affecting the flow of "t he conpressed air through the

fine holes in th r I h ir
can be ejected frelolrh Meapﬁg%élg f&t 3&3@%‘%‘"} @ﬁﬁﬁ?&feﬁgr%ﬁ?@&?ﬂﬁg 1?
subst ant i al |\wheteinf aidvpetforued piitd isOotdtiPtosemer with said SUpperalB. 30

A plurality of fed objects 9 are placed on the upper surface 3 of t he

per forat ed plate 2. The conpressed air ejected to the upper surface 3
_5'7?6 of the perf ofA' & t deéh%é For use in manufacture of fed objects, comprising the steps of:
5 placing a plurality of fed objects on an upper surface side of a perforated plate

having a multiplicity of fine holes formed therein and having upper and lower
surfaces, ‘ S
' sﬁpplying compressed air to the lower surface side of said perforated plate and

ejecting the compressed air from the upper surface of said perforated plate through
10  said fine holes, thereby bringing said plurality of fed objects into a floating state

| above said perforated plate, and
moving sé.id plurality of fed objects in the floating state above in a
predetermined direction.

15 13. A method for use in manufacture of fed objects according to Claim 12,
wherein the upper surface of said perforated plate is inclined relative to a horizontal
plane, and said step of moving said plurality of fed objects includes a step of moving -
said plurality of fed objects due to the inclination of the upper surface of said
perforated plate.

20

14. A method for use in manufacture of fed objects accordmg to Claim 12,
wherem said fed objects are electronic parts.

15. A method for use in manufacture of fed objects according to Claim 14,
25  wherein said electronic parts are ceramic electronic parts.
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- 2, as described above, acts on each of the fed objects 9 to bring it into a

floating state, i.e., floating above the perforated plate 2. Al so, at
this time, the fed objects 9 fl oati ng above the perforated plate 2
are arranged two-dinensionally, i.e., on one pl ane, w t hout

over | appi ng one above another. Thus, by handling the fed objects 9 in 5
-such a floating state, nmechanical danaggq3of the fed objects 9 can be

prevent ed, such as portions of the surface being rubbed off. Further,
because the fed objects 9 ge ACT OIOTRS PIsEROURE! no friction .
resistance during novenent, O e easily conveyed

in any desired direction. Fig. 2 is a sectional view of an
apparatus la for use in manufacture of fed

. tJ.O Qbj ect? accog%gn%éto a
second enbodi neRisclased far appagatus and,2 methnd foguse dn mpaufacture o id-Qojedts | a

shown in Fj i I on i :

S ohown i ey s 2B HIERaRIERCDGAVEY, SR dnf) SRR cbResIE SRR
denoteds  and pRyeiitithe fahdbjects &oah Qﬁ'fdrlntgethaé_clﬁnitaﬂdm{tge. nAtchbereiscr i bed

bel ow. The ag%at us la_of this enbodinent is_of the sane

st ruct ur e BEOvided belgyap plate havinga mpltiplicityioffinechnles fosmed therein

inclined a j . . : he

per f or at edg%qagﬂgég? géﬁ%r?sil 8?‘? %HP%I& %ﬁ?‘%ﬁ% & I?trll"eedl%;%f]grg-lﬁ)\r} %1 ? gang.

hori zont al Compressétbair ivint@dackdbiitoathe thamberlthroigh mﬁipgmfaipeno bByjeted
P

inclining the upper surface 3 of the perfqrated plate 2, the fed
objects 9 frogutherppemenrtace o6 thaoperforated plate. Thegiegted air cawses fedoohiectsi ven

with agninpdi eed for i 2 f ' ' 1 ned
G oot 1on, btk ok BRHhes? sy PRH Ak GEe SHORRE Flad P o dbahERISHT

Wi th an: i nplateddndmosss themtduetohé inclibaéon ol the upper surface.ciTheded pbjectst opper
.wall 13 at the end of the perforated plate 2. .

thus moved are received one by one into pockets formed in a rotating stopper wall at

a periphery of the perforated plate.

Figwa. b
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The apparatus la of this enbodi nent can be utilized to, for exanple, convey
the fed objects 9 in a predeterm ned direction during manufacture of the

fed objects 9. 25 Fig. 3 is a schematic perspective view of an
apparatus 21 for use in manuf acture of fed objects according.to a
third enbodi nent of the present invention. Fig. 4 is a sectional view
showi ng, in enlarged scale, part of the apparatus 21 shown in Fig. 3.
Fig. 5is a plan view showing, in nore enlarged scale, part of the
apparatus 21 shown in Fig. 3. 30 The apparatus 21 of this

enbodi ment conprises, as with the foregoing apparatus 1 or la, a

per f orat ed- having a nultiplicity of fine holes forned to
penetrate t Héﬁhﬁﬁughl a chanber 25 defining therein a space 24 whose
upper end surface’ i

plate 22, and a supply

\ provi ded{boy a | owner ?urface 23 of the perforated

J

f J
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pi pe 27 which constitutes an air path for introducing cdnpressed air into

t he chanber 25 as indicated by arrows 26 in Fig. 4. In this

enbodi ment, the perforated plate 22 is 5 disk-shaped and the chanber 25
is cylindrical. Simlarly to the foregoing apparatus la, the
apparatus 21 of this enbodinent is inclined as a whole. Accordingly,
an upper surface 28 of the perforated plate 22 is not horizontal, but
inclined relative—to a_horizontal plane as indicated by an angle 29 of
inclination. 10 r“éﬂ- Furthernore, in the apparatus 21 of this

enbodi nent, a stopper wall 30 is provr ed on the upper surface 28 of

t he perforated plate 22 to extend | ring. Along an

i nner periphery of the stopper wall are forned a plurality of
pockets 32 each receiving one fed ct 1 The plurality of pockets 32
are preferably positioned to drstrr mnth equal intervals

t herebetween. In this 15 enbodi nmen the bjec is, e.g., a

capaci tor nmade up of disk-shape dlelec = n ceramc plates and
havi ng el ectrodes formed on b hel“?é@e\ rior to

attachnment of lead wires to the Eﬁﬁg «the poc S each have a

sem ci rcul ar portion adapt S 549%" i skt shapetllf e bject 31. It is
to be noted that the fed object S rapuf act y’'d may have the form of
a rectangul ar parall el pi ped_an Cﬁhﬁ eP20 Ty e a rectangul ar or
any ot her shape regardl ess 3)0 th 2 Pt‘ﬁ ) j The
apparatus 21 of this enbodi nent iis fts en |rz§y about an axis
33 vertical to the upper surface ¥8/o0f thd perforated/plate 22. Therefore,

t he st opper wall 30 is als ot at ed/t oget her wth the perforated
plate 2. As an alternative, t appar at us may be nodified such

that only the stopper wall 307i's rotata

Thls Sheet Has Been: Rei




25 ' I'n the apparatus 21 thus constructed, a plurality of fed

obj ects 31 under : manuf acture are placed on the upper surface 28 of
the perforated plate 22 within an area surrounded by the stopper wall
30. At this tine, conpressed air is ejected from t he upper surface 28

of the perforated plate 22 through the fine holes in the perforated
plate 22, bringing the fed objects 31 into a floating state above the

perforated plate 3Q 22.

-O- séC?b cause the upper surface 28 of the perforated
plate 22 is inclined as menti oned above, the fed objects 31 floating
above the perforated plate 22 are noved due to the inclingtiop,of the
upper surface 28, as indicated arrow 35, and then rece ﬁe(é]?.nto

t he pockets 32 fornmed in tjig szﬁper wal | 30 one by one On thisi: -
occasion, the stopper 3Q@Qn s, rotajed in irecgpon indicated byyarrow 34,
and hence the ' 90 j’)l §5d 3,

.28 r

NNGd — ‘
7 ALY S DRI S :-i'-:'-.‘#\.-#..-:::’;" “H’ZZ
/] 23

/
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®

pockets 32 are also rotated in the direction indicated by arrow 34, i.e., a

direction crossing the direction of novenent of the fed objects 31
i ndi cated by the arrow 35. This allows the fed objects 31 to snmoothly
enter the pockets 32 one after another. Bef ore the pocket 32

havi ng received the fed object 31 reaches the top side of 10 the inclined
upper surface 28 of the perforated plate 22, the fed object 31 is taken out
of the pocket 32 and then supplied to a subsequent step of, for exanple,

attachi ng lead wires. At this tine, if a device for taking out the
fed objects 31[——é§ ned to be able to sinuItQHeously take out the
fed objects 31 ‘he“mul ti pl e pockets 32 " locatfrg within a region

36, for exanple, shown in Fig. 3, a caggbility ? supglying 15 the fed
j [ fl. ' rabl e, 3 tthough¥not fhmited to, that
t he st opper wall 30 i aa o‘ated and t fed objects 31

be taken out when the ' y pockets 32 are

st opped. 34 Liad 1abj by way of
exanpl e, ceranic electr 4 ! t he
present invention is also adv.utag.on Q to nanufa ture of

ot her fed objects, such ap g i @ susceptible to
mechani cal danages during| a err=are : t he present
invention is not Iinié d . bodi nents. Modificiations wll
occur to skille i s Wi parting omthe spifit and scope
of the invention recited - ended C|‘ )

22
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10 . CLKMS EPLACEMENE, SRERRR ¢ apﬂiar at s for use in manuf actu&EPOLIACFyENT SHEET

obj ect s, céﬁmf*& smﬁga~ : paged ). cappmexifaral ed plate having a mul tipli Ci ty of
fi ne hol s ¥ Ghareth) t hepeied .ant paedng. ppper and |ower surfaces, a
chanber efﬁ nrﬂgvgqspm%qoh waﬂhjaﬁk upper surface, of the chanber S
pfovi ded} ysbhect owepag@urj,a@e ggfms‘al d{ perforated plate, an air path
for intr dUC|ng conpressed air into sal d. chanber, the conpressed air
|_DATE CF RECEIPT..29M%..... -
' : APPARATUSANDMETHOD

FOR USE IN MANUFACTURE OF FED OBJECTS

. BACKGROUND OF THE INVENTION
5 1. Field of the Invention ,
The present invention is employed in a manufacturing process of objects,
which are to be fed along a production line, for conveying and/or arraying the fed
_objects, and particularly relates to an apparatus and a method for use in the
'manufacture of fed objects which are advantageously employed in a step of supplying
10  the fed objects. The term "fed objects” used in the specification (including the
claims) means not only objects which are introduced into a manufacturing process, Or
a step thereof, but also finished products.

15 An apparatus for use in manufacture of fed objects, which is of interest in-
" relation to the present invention, is an object or part feeder for supplying fed objects.
In a part feeder, fed objects each having the form of a disk or a rectangular’
_parallelpiped in the stage prior to attachment of lead wires, for example; are supplied
for ﬁroduction as follows. A plurality of fed objects in a random state are arrayed -
20 and conveyed along a supply track while being subject to vibration. At the end of the
- supply track, the fed objects are taken out one by one while they remain in an arrayed
state, and then supplied to a subsequent step of, for example, attaching lead wires.
In the above manufactunng process, to convey and/or array the fed objects,
mechanical damage such as cracks, chips or rubbing-off the fed objects must be
25 prevented. Ceramic electronic parts such as capacitors having a single plate of plain
ceramic as a dielectric, for example, are susceptible to such mechanical damage. This
mechanical damage often brings about fatal defects. .
During manufacture of féd objects using a part feeder, there occurs a problem
that the fed objects rub against the wall surfaces of the supply track and so on. Also,
30 since the supply rate of fed objects on the supply track is usually set greater than the
take-out rate of fed objects from the end of the supply track, the fed objects are often

Th.s |s the replacement sheet
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lntroduced into said chanber bei ng eJ ect ed fromthe upper surfgg'gm?EMENg SHEET-
perforated plate through said fine holes while a plurality of fed objects
are.placed on the upper surface side of said perforated plate, so that
said.plurality of fed objects float above said perforated plate for a

further manufacturing process, and- - 16 & pocket receiving said fed "

obj ects separated from other objects, wherein said pocket is noved in a
direction crossing a predeterm ned di rection of novenent of said fed

objects in the floating state. pppanaTus’ AND MiFrgoar at us for use in

manuf act ure of fed obj SOR GSE Of m&mmdr FEDrOBFECT®NDIi si ng nmeans
for giving said fed obj'ects an 1 nitial speed for noving said fed objects
in the floating state in said predet'lgrm' ned- di recti on.

Disclosed is an apparatus and a method for use in manufacmre of fed objects
-wh1ch is able to handle (e.g., convey and/or array) the fed objects in a soft manner
5 and prevent the fed objects from suffering mechanical damage A chamberis

provided below a perforated plate having a multiplicity of fine holes formed therein '
and having an upper surface inclined at an angle relative toa honzontal plane.
Compressed air is introduced into the chamber through a supply pipe to be ejected
from the upper surface of the perforated plate. The ejected air causes fed objects

10  placed on the upper surface side of the perforated plate to float above the perforated
plate and moves them due to the inclination of the upper surface. The fed objects
thus moved are received one by one into pockets formed in a rotating stopper wall at
a periphery of the perforated plate. ' |

- 'Figu.-fe '
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3. An apparatus for use in manufacture of fed objects accoraﬁPAgACtEM%ﬁaisrﬂEET
2, wherein said neans for. giving an initial speed is provided by inclining
the upper surface of said perforated plate relative to a horizontal plane.

4. An apparatus for use in manufacture of fed objects according to Claim

2, Wwherein said pocket is positioned-opgphosite to said neans for giving

said fed objects an initial speed for noving said fed objects in the

predet ermi ned direction. ' ] : '

T “This is the replacement sheet
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5. An apparatus for use in manufacture of fed objects accofggﬁécgyﬁg
3, Wwherein said pocket is positioned opposite to said nmeans for giving
said fed bbjects an initial speed for nobving said fed objects in the
pr edet er.m ned--di-recti on. .- - 6. An apparatus for use in manufacture
of fed objects according to Caim1l, whegetn said perforated plate, said
chanber, and said air path are configured to handle fed objects which are
el ectronic parts. 7. An apparatus for use in-manufacture of fed
objects according to Claiml, wherein said perforat.ed plate, said chanber,
and said air path are configured to handle fed objects which are ceramc
el ectronic parts.

FT@,. 3
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8. + An apparatus for use in manufacture of fed objects, conprisi
a perforated ptate.-having nultiplicity of fine holes forned thereiﬁ§§k§CEMENT!3
havi ng upper and | ower surfaces;said upper isurface being inclined

relative to a horizontal plane, - a chanber defining a space of which
an upper surface of the chanber is provided 3by the | ower surface of said
perforated plate, an air path for introducing conpressed air into
sai d chanber, and a stopper wall provided on the upper surface of

said perforated plate having a ring shape and having a plurality of pockets
formed al ong an inner periphery of said stopper wall to receive fed

obj ects one by one, said stopper wall being rotatable about an axis
vertical to the upper surface of said perforated plate, t he
conpressed air intr ed ,into said chanber being ejected fromthe upper
surface of said per?gsp edfpl ate through said fine holes while a plurality
of fed objects are placed on the upper surface side of said perforated
plate within an area surrounded - :

.
.////{//////
2 27
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N ' | | ' | | EMENT SHEE
by said stopper wall, so that said plurality of fed objects roaBEgE%Q/tem"NT SHEE

said perforated plate and noved due to the inclination of the upper
durface of said perforated plate to be received into said pocket forned in

sai d stopper wall one by one. _
12 9. An apparatus for use in4amenufacture of fed objects

.according to daim8, wherein said perforated plate is rotated together
w th said stopper wall.

. 5

1~

32
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10. A nmethod for use in manufacture of fed objects, conprising the steps

of : placing a plurality of fed objects on; an gfageices) e 01\,‘
a-perforated plate having a nmultiplicity of fine Q@I«ﬁ,@cgplcr{gg%@ﬁ%x‘m % Mﬁ

havi ng upper and | ower surfaces, suppl yi mg sed gt
| ower surface side of said perforat ed plate and Jggyfgﬁ% epé“%ﬁ %i’éé& ": &
air fromthe upper surface of said perforéped pI ”‘“Q’cg e Pagee ...
hol es, thereby bringing said plurality of fed obj !ect s*’i%f a ﬂ‘é%}trng“é%*éﬂs -----
above said perforated plate, novi ng sai o[ pI ur al |‘ty of fed objects

in the floatgg&ﬂsate above in a predeternined djirfectidny RECERPT e ving
said fed obj N a pocket separated from ot her objects, and

moving said pockef N gy dbhaGhi Wr GRS MAfuA&L BF ?éﬁeélﬁéé&“@o‘i‘nﬂisﬁfg?t ion of
a perforated plate having a multiplicity of fine holgs formed therein and having
upber and lower surfaces,
- a chamber defining a space of which an upper surface of the chamber is provided
by the lower surface of said perforated plaig,
an air path for introducing compressed air into said chamber, the compressed air
introduced into said chémber being ejected from the upper surface of said perforated
plate through said fine holes while a plural'ity' of fed objects are placed on the upper
surface side of said perforated plate, so that said plurality of fed objects float above said
perforated plate for a further manufacturing process, and
a pocket receiving said fed objects separated from other objects, wherein said
pocket is moved in a direction cfossing a predetermined direction of movement of said

fed objects in the floating state.

2. An apparatus for use in manufacture of fed objects according to Claim 1,
further comprising means for giving said fed objects an initial speed for moving said fed

objects in the floating state in said predetermined direction.

3. An apparatus for use in manufacture of fed objects according to Claim 2,
wherein said means for giving an initial speed is provided by inclining the upper surface

of said perforated plate relative to a horizontal plane.

4, An apparatus for use in manufacture of fed objects according to Claim 2,
wherein said pocket is positioned opposite to said means for giving said fed objects an

initial speed for moving said fed objécts in the predetermined direction.
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movenment of said fed objects in the floating state. 11. A et hod
far use in manufacture of fed objects according to Caim 10, - wherein the
upper surface of said perforated plate is inclined relative to a horizontal
pl ane, and said step of noving said plurality of fed objects includes a
step of noving said plurality of fed objects due to the inclination of the
upper surface of said perforated plate. 12. A nethod for use in
manuf acture of fed objects according to éﬂain110, wherein said fed objects

are electronic rts. 3. . A method far. use. in manufact yre. of, fed
obj ects accordimg to A9 BppAratyS f%‘éﬁ"e‘f‘ﬁ“@&%’%&” é’?tf?‘gﬂﬁgctﬁélff‘gaﬁgemé@% ¢
el ectroni ¢ HALLR-said pocket is positioned opposite to said means for giving said fed objects an

initial speed for moving said fed objects in the predetermined direction.

6. An apparatus for use in manufacture of fed objects according to Claim 1,
wherein said perforated plate, said chamber, and said air path are configured_ to handle

fed objects which are electronic parts.

7. An apparatus for use in manufacture of fed objects according to Claim 1,
wherein said perforated plate, said chamber, and said air path are configured to handle

fed objects which are ceramic electronic parts.

8. An apparatus for use in manufacture of fed objects, comprising:

a perforated plate having multiplicity of fine holes formed therein and having
upper and lower surfaces, said upper surface being inclined relative to a horizontal plane,

a chamber defining a space of which an upper surface of the chamber is provided
by the lower surface of said perforated plate,

an air path for introducing compressed air into said chamﬁer, and

a stopper wall provided 6n the upper surface of said perforated plate having a
ring shape and having a plurality of pockets formed along an inner periphery of saici
stopper wall to receive fed objects one by one, said stopper wall being rotatable about
an axis vertical to the upper surface of said perforated plate,

the compressed. air introduced into said chamber being ejécted from the upper
surface of said perforated plate through said fine holes while a plﬁrality of fed objects

~ are placed on the upper surface side of said perforated plate within an area surroundedﬁ.

by said stopper wall, so that said plurality of fed objects float above said perforated piﬁte
and moved due to the inclination of the upper surface of said perforated platq_,.-t'é

be received into said pocket formed in said stopper wall one by one.

RO
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12
9. An apparatus for use in manufacture of fed objects according to Claim 8,

wherein said perforated plate is rotated together with said stopper wall.

10. A method. for use in rﬁanufactu‘re of fed objects, comprising the steps of:

placing a plurality Qf fed objects on an upper surface side of a perforated plate
having a multiplicity of fine holes formed therein and having upper and lower surfaces,

supplyjng compressed air to the lower surface side of said perforated plate and
ejecting the compressed air from the uppef surface of said perforated plate through said
fine holes, thereby bringing said plurality .of fed objects into a floating state above said
perforated plate, |

moving said plurality of fed objects in the floating state above in a predetermined
direction,

recéiving_ said fed objects in a pocket separated from other objects, and

moving said pocket in a directioﬁ crossing said predetermined direction of

movement of said fed objects in the floating state.

11. A method for use in manufacture of fed objects according .to Claim 10,
wherein the upper surface of said perforated plate is inclined relative to a horizontal
plane, and said step of moving said plurality of fed objects includes a step of moving
said plurality of fed objects due to the inclination of the upper surface of said perforated
plate. '

12. A method for-use in manufacture of fed objects according to Claim 10,

wherein said fed objects are electronic parts.

13. A method for use in manufacture of fed objects according to Claim.--"if.z,

wherein said electronic parts are ceramic electronic parts.

e
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