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APPARATUS AND METHOD
FOR USE IN MANUFACTURE OF FED OBJECTS

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
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so jammed on the supply track that excessive fed objects drop off the supply track.
The impact from dropping may crack or chip the fed objects.

ARY OF THE INVENTION

A purpose of the present invention is, therefore, to provide an apparatus and a
method for use in the manufacture of fed objects which are able to prevent the fed
objects from suffering such mechariical damage as stated above.

To achieve the above purpose, the present invention is constituted, in brief,
such that a plurality of fed objects are placed on the upper surface side of a perforated
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
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
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
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
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
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example, in a direction crossing the direction of movefn_ent of the fed objects in the
state floating from the perforated plate.

A preferred embodiment of the apparatus for use in manufacture of fed objects
according to the present invention comprises a perforated pla_te having a multiplicity
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
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
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 reéeived into the
pockets formed in the stopper wall one‘ by one.

In the above apparatus for use in manufacture of fed objects, preferably, the
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 having a multiplicity of fine holes formed therein and having
upper and lower suri':aces; the step of supplying compressed air to the lower surface
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‘
upper surface of the perforated plate is inclined relative to a horizontal plaﬁe, and the
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step of moving the plurality of fed objects includes a step of moving the plurality of
fed. objects due to the inclination of the upper surface of the perforated plate. |

With the present invention, since a plurality of fed objects are brought into a
floating state above the perforated plate for a further manufacturing process, the fed
objects are handled in a soft manner without rubbing agains't.the surface receiving the
fed objects, and mechanical damage is effectively prevented. Therefore, the present
invention is advantageously used in handling ceramic electronic parts, e.g., capacitors
having a single plate of plain ceramic as a dielectric, which are susceptible to
mechanical damage. _

Also, with the present invention, since a plurality of fed objects are broughf
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.

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
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
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
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
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plurality of pockets, it is also possible to easily take out a plurality of fed objects at a
time. If the pocket is moved in a direction crossing the direction of movement of the
fed objects, as set forth above, the fed object can be more smoothly received into the
pocket. .

With the apparatus for use in manufacture of fed objects according to the
present invention wherein the upper surface of the perforated plate is inclined and a
stopper wall is provided on the upper surface of the perforatéd plate to extend in the
form of a ring, the stopper wall having a plurality of pockets formed along an inner
periphery of the stopper wall to receive fed objects one by one and being rotatable
'about an axis'vertical to the upper surfaée of the perforatec'i 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
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,
the fed objects can be damaged l_eés 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 DRAWINGS

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
according to a second embodiment of the present invention.
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Fig. 3isa schematic perspective view of an apparatus 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- for
use in manufacture of fed objects shown in Fig. 3. _

Fig. 5 is a plan view showing, in more enlarged scale, part of the apparatus

for use in manufacture of fed objects shown in Fig. 3.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Fig. 1 is a sectional view of an apparatus 1 for use in manufacture of fed.
objects according to a first embodiment of the present invéntion.

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
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.
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 therein for a while so that a
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.

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
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2, as described above, acts on each of the fed objects 9 to bring it into a floating
étate, i.e., floating above the perforated plate 2. Also, at this time, the fed objects 9
floating above the perforated plate 2 are arranged two-dimensionally, i.e., on one
plane, without overlapping one above another. Thus, by handling the fed objects 9 in
such a floating state, mechanical damage of the fed objects 9' can be prevented, such
as portions of the surface being rubbed off. Further, because the fed objects 9 are
subjected to almost no friction resistance during movemeiit, the fed objects 9 can be
easily conveyed in any desired direction.
' Fig. 2 is a sectional view of an apparatus la for use in manufacture of fed:
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
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
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.

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. |

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
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penetrate therethrough, a chamber 25 defining therein a space 24 whose upper end
surface is provided by a lower surface 23 of the perforated plate 22, and a suﬁply
pipe 27 which constitutes an air path for introducing compressed air into the chamber
25 as indicated by arrows 26 in Fig. 4. In this embodiment, the perforated plate 22 is
disk-shaped and the chamber 25 is cylindrical. _
Similarly to the foregoing apparatus la, the apparatus 21 of this embodiment 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. '
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
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
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.

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
22.
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Also, because the upper surface 28 of the perforated plate 22 is inclined as
mentioned above, the fed objects 31 floating above the perforated plate 22 are moved
dué to the inclination of the upper surface 28, as indicated by arrow 35, and then
received into the pockets 32 formed in the stopper wall 30 one by one. On this
occasion, the stopper 30 is rotated in a difection indicated b)} arrow 34, and hence the
pockets 32 are also rotated in the direction indicated by arrow 34, i.€., a direction
crossing the direction of movement of the fed objects 31 indicated by the arrow 35.
This allows the fed objects 31 to smoothly enter the pockets 32 one after another.

Before the pocket 32 having received the fed object 31 reaches the top side of
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
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
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. |
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WHAT IS CLAIMED IS:

1. 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, ‘ | |

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

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,
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

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 pocket positioned on the side at the end of movement of said fed
objects in the predetemuned direction and receiving said fed objects separated from
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
other objects.

* [+ L- M S *
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wherein said fed objects are electronic parts.
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6. An apparatus for use in manufacture of fed objects according to Claim 4,

-11-

wherein said pocket is moved in a direction crossing the direction of movement of

sa.td fed objects in the floating state.

7. An appérams for use in manufacture of fed objects according to Claim 5,
wherein said pocket is moved in a direction crossing the direction of movement of
said fed objects in the floating state. S

8. An apparatus for use in manufacture of fed objects according to Claim 1,

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

wherein said electronic parts are ceramic electronic parts.

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
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
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 '
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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11. An appa:atu's for use in manufacture of fed obje_cts according to Claim 10,

-12-

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

12. A method for use in manufacture of fed objects, comprising the steps of:

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
' supplying 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

said fine holes, thereby bringing said plurality of fed objects into a floating state

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

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.

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

15. A methéd for use in manufacture of fed objects according to Claim 14,

wherein said electronic parts are ceramic electronic parts.
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