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TITLE OF THE .INVENTION ! 1
Apparatus for Pushing Chip Components into Holding
Plate '

BACKGROUND OF THE INVENTION

The present invention relates to an apparatus for
pushing chip components such aé chip capacitors or chip
resiétors from a gui&e plate into a holding plate, or from
a holding plate into another holding plate.

U.S. Patent No. 4,395,184 discloses a method of forming
electrodes on both ends of chip components. According to
this method, it is possible to simultaneously coat
electrode material on ends of a number of these components
by using a holding plate which comprises a number of
through holes surrounded by elastic material. In this
method, however, since components are charged into guide
holes of a guide plate superposed on the holding plate, the
holding plate is easily stained by flakes of the components,
dust and the like falling thereon. Moreover, since
components are downwardly pushed by pins from the guide
Plate into the holding plate, the compbnents are upwardly
projected from the through holes of the holding plate.
Therefore, an extra step may be required for inverting the
holding plate in advance of electrode coaﬁing étep.

In order to solve such problems, a guide plate
disclosed in U.S. Patent No. 4,847,991 comprises a number of
through holes each of which has a large-diameter portion
and a small-diameter portion. In this case, a holding plate
is'superposed on the guide plate and components'are
upwardly pushed by pins from the guide plate into the
holding plate, so that the components are held with one
ends thereof downwardly projected from the through holes of
the holding plate. _ |

However, the holding plate is generally provided with

thousands of through holes. Therefore) when components are
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simultaneously inserted into such through holes by pins,
large force acts on the holding plate so as to deflect a
central portion thereof. Thus, when the components are
inserted in such a deflected holding plate, the insertion
depths of the respective components are dispersed.

Further, a large load is imposed on the holding piate, to

‘reduce its du;ability.

SUMMARY OF THE INVENTION

An object of the present invention is to provide an
apparatus for pushing chip components which can reduce a
load on a holding plate when pressed and which can reduce
dispersion in insertion depths of chip components.

Another object of the present invention is to provide
an apparatus for pushing chip components which can
facilitate setting and discharging of a holding plate, and
which can insert chip components into the holding plate
efficiently.

The apparatus acéording to the present invention can be
adapted to transfer chip components from a guide plate into
a holding plate. The holding plate has a number of through
holes for resiliently holding the components, and the guide
plate has a number of guide holes corresponding to the
through holes for receiving the components. The apparatus
comprises a pin head for upwardly pushing the components
from the guide holes into the through holes, a support
member for supporting the guide plate and the holding plate
superposed therebn, location means for locating the guide
plate and the holding plate at a constant position on the
support member, a backing plate for pressing an upper
surface of the holding plate, and drive means for
vertically driving the backing plate or £he Pin head. The
pin head has a number of uprightly directed press pins
corresponding t@ the thfough'holés of the holding plate.



e

v)

3
The support member is horizontally arranged above the pin
head and is vertically movable. The backing plate is
arranged above the support member and has a horizontal
pressing surface.

Each of the guide holes may preferably have a large
diameter portion opening at an upper surface of the guide
plate and a small diameter portion extending from a bottom
of the large diameter portioh to a lower surface of the
guide plate. " The large diameter portion has a cross-
sectional size sufficiently large to receive one of the
components, and the small diameter portion has a cross-
sectional size which is smaller than that of each of the
components and which is large enough to be passed through
by one of the press pins.

A method of transferring chip components from the guide
plate into the holding plate is now described herebelow.
First, the guide plate in which the components are already
received in the guide holes is placed on the the support
member and the the holding plate without the components is
superposed on the guide plate. When the drive means
downwardly drives the backing plate, the pressing surface
presses the upper surface of ‘the holding plate and then
downwardly moves the holding plate together with the guide
plate and the support member. Thereaftef,'fhe'preSS'pins
are inserted into the guide holes from below, so that the
tops of the press pins push up the lower ends of the
components. Then, the upper ends of the components are
upwardly pushed into the through holes of the holding plate
so as to expose the lower ends thereof below the holding
plate. Since the upper surface of the holding plate is
supported by the pressing surface of the backing plate in
such a pressing operation, the holding plate can be
prevented'from deflection. Thus, it ‘is possible to reduce

dispersion in insertion depths of the components, as well '

as to reduce a load imposed on the holding plate.
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Since the support member moves in accordance with the
vertical movement of the backing plate, it is possible to
easily insert the components in the through holes by simply
vertically driving the backing plate. In order to easily
pass the press pins through the support member, the support
member may preferably have an opening larger than a holes-
distributed range of the holding plate.

Since the backing plate'énd the pin head are arranged
at a presé posiﬁion, it is preferable to set the gquide
plate and the holding plate on the support member at a
position different from the press position. Therefore, the
support member is preferably mounted on a table which can
be horizontally moved between a set position and the press
position. In this case, it is possible to set .the guide
plate and the holding plate on the support member at the
set position having a sufficient space for setting
operation, whereby setting and discharging of the holding
pPlate and the guide plate can be carried out efficiently.
Further, it is possible to shorten the distance between the
backing plate and the pin head at the press position,
whereby the stroke of the backing plate can be reduced.

Moreover, although the guide plate and the holding
plate can be discharged at the set position, they may be
discharged at a.discharge position which is prepared in
addition to the set position and the press position.

When the guide plate and the holding plate are placed
on the support member, these Plates are located at a
constant position on the support member by a location means.

The location means may have side stoppers fixed on an
upper surface of the support member for stopping
perpendicular pairs of side edges: of the guide plate and
the holding plate, and setting means provided on the support
member for pushing these plates against the side stoppers.

This setting means may have setting members which keép in
touch with the remaining pairs of side edges of these
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plates, and urging means such as springs which force the
setting members to push these plates toward the side
stoppers. Since such a location means is provided on the
support member, the holding plate and the guide plate
placed on the support member are kept on a constant
position thereon even when the support member is moved in
vertical and horizontal directions.

Moreover, releasing means for removing the puShing
force of the setting means may preferably be provided. 1In
this case, the releasing means operate to keep the setting
means in open positions which can provide enough space on
the support member so that the operations of setting and
discharging of the plates are easily performed.

Thereafter, the releasing means cancel their force so that
the setting means come into closed positions by themselves.
Further, when the support member with the location

means is mounted on a horizontally movable‘table, the
releasing means may be provided beside the stopping
positions of the table where the plates are set thereon or
discharged therefrom. 1In this case, the releasing means
operate to keep the setting means in open positions when the
table is stopping to set and discharge the plates. Since
the releasing means are not mounted on the movable table or
the support member, it is possible to simplify and
miniaturize the structures of those movable members.

Further, when stopper means is provided in order to
define a lowermost limit position of the vertical movement
of the backing plate, it is possible to accurately set the
insertion depths of the components.

The apparatus according to the present invention can
also be adapted to transfer chip components from a first
holding plate into a second holding pléte through a spacer.

In this case, the first holding plate has a number of
through holes for re5111ently holdlng the components, the
second holding plate has a number of through holes
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corresponding to the through holes of the first holding
plate for resiliently holding the components, and the
spacer for defining a clearance between the first and
second holding plates has an opening larger than holes-
distributed ranges of the holding plates.

The first holding plate holding components on upper
sides of its through holes is placed on the support member,
the spacer is placed thereon, and the sécond holding pléte
without bomponents is placed thereon. ‘The spacer is adapted
to prevent the components from being simultaneously held by
both holding plates, and its thickness is preferably
smaller than the length of each component. The upper
surface of the second holding plate is pressed by the
backing plate so that the press pins are inserted in through
holes of the first holding plate to upwardly push the
components, whereby the upper portions of the components
can be easily inserted into through holes of the second
holding plate.

In the present invention, one of the pin head and the
backing plate can be relatively vertically moved with
respect to the other one, such that the pin head is fixed
at a constant position and the backing plate is downwardly
moved, or the backing plate is fixed at a constant position
and the pin head is upwardly moved.

The foregoing and other objects, features( aspects and
advantages of the present invention will become more
apparent from the following detailed description of the
present invention when taken in conjunction with the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

- Fig. 1 is a schematic front elevational view showing an
apparatus according to an embodiment of the present
invention;

Fig. 2 is a perspective view showing a holding plate;
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Fig. 3 is a perspective view showing a guide plate;
Fig. 4 is a sectional view showing a guide plate
receiving chip components;
Fig. 5 is a perspective view showing a spacer plate;
_ Fig. 6 is a partially fragmented sectional view taken
along the line V| -Vl in Fig. 1;
Fig. 7 is an enlarged view of a setting mechanism in
Fig. 6. ' '
Fig. 8 is a seétionai view taken along the line Vi — Vil
in Fig. 7;
Fig. 9 is a sectional view taken along the line X — IX
in Fig. 7; Fig. 10A is a detailed sectional view
showing a principal part of the apparatus before chip
components are transferred from a guide plate into a
holding plate;
Fig. 10B is a detailed sectional view showing the

apparatus when the components areé transferred into the

holding plate;

Fig. 11A is a detailed sectional view showing the
apparatus before chip components are transferred from a
holding plate into another holding plate; and

Fig. 11B is a detailed sectional view showing the
apparatus when the components are transferred into another
holdihg plate.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Fig. 1 éhows a press unit as an embodiment of an
apparatus according to the present invention. 1In this
embodiment, a holding plate A, a guide plate B and a spacer
plate D are used to transfer the chip components C. The
holding plate A shown ih Fig. 2 has a number of through
holes a, surrounded by elastic material for resiliently
holding components C, grooves a. formed on shorﬁer side
surfaces thereof, and pin holes a; formed close to the

- shorter sides thereof. The guide plate B shown in Fig. 3



has guide holes b, corresponding to the through holes a; .
Each of these guide holes b, , as shown in Fig. 4, has a
large diameter portion b, opening at the upper surface of
the guide plate B and having a cross-sectional size
sufficiently large to receive one of the components C, and
a small diameter portion b, extending from the bottom of the
large diameter portion b, to the lower surface of the guide
plate B and haﬁing a cross-sectional size smaller than the
cross-sectional size of the component C. The upper end of
each large diameter portion b. may preferably be tapered so
as to be enlarged. Also, the guide plate B has grooves b,
formed on shorter side surfaces thereof, and pin holes b:
corresponding to the pin holes a:. Further, the spacer
plate D shown in Fig. 5 is in the form of a rectangular
frame having an opening d: which is larger than a holes-
distributed range of the'hoiding plate A, and its thickness
is shorter than the length of the component C. The outlines
of those jigs A, B and D are identical to each other, and
structures thereof are similar to those described in U.S.
Patent No. 4,847,991.

| A unit body 1 is provided with a pair of vertical
shafts 2 which are slidably guided by the body 1 in a
vertical direction. A backing plate 3 is horizontally
fixed on upper ends of the shafts 2. Lower ends of the
shafts 2 are connected with a piston rod 4a of a cylinder 4
through a connecting plate 5, so that the backing plate 3
can be vertically moved by driving the cylinder 4. The
backing plate 3 is provided on its central lower surface
with a horizontal pressing surface 3a, which is
substantially identical in shape to a pin head 30 as
described later. Stoppers 6 are provided on lower surfaces
of both ends of the backing plate 3, so that lower surfaces
thereof are brought'into contact with upper surfaces of
stoppers 7 which are mounted on the upper surface of the
unit body 1. Thus, the lowermost limit position of the



9
. L -
vertical movement of the backing plate 3 is defined by

those stoppers 6 and 7. Since either one or both of the
stoppers 6 and 7 are changeable, the distance between the
backing plate 3 and the unit body 1 can be varied.

As shown in Fig. 6, a frame-type table 10 is slidably
supported by a pair of guide rails 11 and 14 on the unit
body 1, and is driven in a horizontal direction by a drive
assembly 12. The dri&e assembly 12 comprises a ball screw
13 and a motor 15 such as a pulse motor which drives-the
ball screw 13 through pulleys 16 and 17 and a drive belt
18. A position for stopping the table 10 can be freely
adjusted by signals which are inputted in the motor 15.

The table 10 is provided on its center with an opening
10a which is larger than the holding plate A. Further, a
support member 22, which is slidably guided by guide shafts
20, is vertically movable under the table 10 and is upwardly
urged by springs 21 toward the lower surface of the table
10 as shown in Fig. 10A. The support member 22 is provided
in its center with an opening 22a which is smaller than the
outline of the holding plate A and lérger than a stripper
plate 34 of a pin head 30 as described later. Side
stoppers 23a, 23b and 23c for locating perpendicular pairs
of side edges of the plates A and B are fixed_on the upper
surfaée of the support membér_22. The plates A and B are
pushed against the side stoppers 23a, 23b and 23c by three
setting mechanisms 24a, 24b and 24c to be accurately located
at a constant position on the support member 22.

As shown in Figs. 7, 8 and 9, the setting mechanism 24a
has a setting roller 242 which is connected with an upper
end of vertical axis 25 through swing arms 241. The axis

- 25 is rotatably supported by the support member 22 through

a bearing 251. One end of a lever 26 is fixed to the lower
end of the axis 25 and a follower 262 which can be pushed by
a forward end of a piéton 27a of a releasing cylinder 27 is
mounted to the other end of the lever 26. First end of
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spring 28 is hooked to a pin 261 fixed under the lever 26,
while second end of the spring 28 is hooked to a pin 221
fixed under the member 22 so that the setting roller 242 is
urged by the spring 28 to be in contact with the plates A
and B. A stopper pin 222 for stopping the lever 26 is
fixed under the support member 22, so that the piston 27a
can come in contact with the follower 262 when the lever is
stopped by the pin 222. When the piston 27a of the cylinder
27 is moved outward, the setting roller 242 is separated
from side edges of the plates A and B, so that the plates A
and B can be freely taken out from the support member 22.
Since the setting mechanisms 24b and 24c are similar in
.structure to the setting mechanism 24a, redundant
description on those mechanisms 24b and 24c is omitted.

As to the means for accurately locating the plates A
and B on the support member 22, the side stoppers 23a, 23b
and 23c and the setting mechanisms 24a, 24b and 24c may be
replaced by pin holes a; and bs (see Figs. 2 and 3) of the
plates A and B and pins (not shown) projected on the
support members 22 to be engaged with the pin holes a, and
bs , or cavities to be engaged with the plates A and B. 1In
these cases, however, since it is necessary to accurately
place the plates A and B on the support member 22, working
efficiency may be lowered. On the other hand,'in'the case
of utilizing the side stoppers 23a-23c together with the
setting mechanisms 24a-24c and the releasing cylinders 27,
it is not required to accurately place the plates A and B on
the support member 22. As a result, operations of setting
and discharging of the plates A and B become easy and high
degree of workability can be attained.

Further, when an actuator such as a cylinder, a
solenoid or a motor having a ball screw mechanism is used
as the location means, releasing means may become
dispensable. However, since fluid tubes or electric wires

for supplying hydrostatic pressure or electric current to
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the actuator should be connected to the movable support
member 22 or table 10, the structure thereof may be
complicated. On the other hand, the location means formed
of setting mechanisms 24a-24c and side stoppers 23a-23c is
simple in structure and light in weight.

The pin head 30 is horizontally fixed on the unit body
1 straightly below the backing plate 3. As shown in Fig.
10a, the pin head 30 compfises flanged press pins 33 which
are uprightly arranged.in parallel with each other at
pitches corresponding to that of the through holes a,, a
pressure receiving plate 31 and a pin plate 32. Flanges 33a
of the press pins 33 are prevented from displacement by the
pin plate 32, while lower surfaces of the flanges 33a are
supported by a horizontal surface 31la of the pressure
receiving plate 31. The pin head 30 is further provided
with a stripper plate 34 having holes for guiding upper
portions of the press pins 33 and guide shafts 35 supporting
the stripper plate 34. The guide shafts 35 are slidably
inserted in four corner portions of the pressure receiving
plate 31, so that lower head portions 35a thereof are
inserted in escape bores 36 of the unit body 1 while upper
end portions thereof are fixed to the stripper plate 34.
Springs 37 which are passed through‘by the guide shafts 35
upwardly urge the stripper platé 34, whose uppermost
position is regulated by the head portions 35a of the guide
shafts 35. The stripper plate 34 in its uppermost position
guides upper ends of the press pins 33.

According to this embodiment, a pins-distributed range
of the pin head 30 has a width W which is equivalent to that
of a holes-distributed range of the holding plate A, while
the former has a length S, (dimension along the direction of
movement of the table 10) which is set to be half a length
S: of the latter. 1In operation, the table 10 is first moved
to a set position P, as shown by a solid line in Fig. 6 so
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that the holding plate A and the guide plate B are set on
the support member 22. Thereafter, the table 10 is moved to
a first press position P., so that the components C in the
guide holes b, distributed at a rear half of the gquide plate
B are pushed into the holding plate A by the pins 33.

Then, the table 10 is further moved to a second press
position Py so that the components C in the guide holes b,
distributed at a front half of the guide plate B are pushed
into the holding plate A by the pins 33. Thereafter, the
table 10 is further moved to an discharge position P;, so
as-to take out the holding plate A from the table 10. This
discharge position Py is provided with cylinders 27' for
releasing the setting mechanisms 24a, 24b and 24c. After
the holding plate A is taken out, the table 10 .is again
returned to the set position P,.

In place of making the discharge position Py
separately, the set position P, may also serve as the
discharge position Py. In this case, the aforementioned
cylinders 27' are not necessary.

When half of the components C are pressed into the
holding plate A at one time as hereinabove described, it is
possible to reduce a load imposed on the holding plate A in
a single press operation, to reduee power for driving the
pin head 30, and to miniaturize the press unit. Even if the
length S: of the holding plate A is changed, the same pin
head 30 can be used so far as the pitches of the through
holes a, and the width W of the holding plate A are the
same. In other words, the pin head 30 has high flexibility
with respect to size of the holding plate A. 1If it is
possible to press the components C toward the holding plate
A twice by the press pins 33, the length S: of the holding
plate A may not be integral times as long as the length S,
of the pin head, but is freely changeable. '

An operation for inéerting the components C from the



guide plate B into the through~i§ies a, of the holding plate
A is now described with reference to Figs., 10A and 10B.

First, when the table 10 is at the set position P, , the
setting mechanisms 24a, 24b and 24c are forced to be opened
by the cylindefs 27. At this time, the guide plate B in
which the components C are already received and the.holding
plate A without components are superposed on the support
member 22. Then, the cylinders 27 canéel their.forces so
that the setiing roller 242 urged by the spring 28 push the
plates A and B toward the stoppers 23a, 23b and 23c,
whereby the plates A and B are accurately located on the
prescribed position of the support member 22. Thereafter,
the table 10 is slid to the first press position P., so that
the press pins 33 are located straightly under the guide
holes by 0of the guide plate B and the pressing surface 3a of
the backing plate 3 is located straightly above the holding'
plate A, as shown in Fig. 10A.

The backing plate 3 is downwardly moved by the cylinder
4, so that the pressing surface 3a of the backing plate 3
presses the upper surface of the holding plate A, thereby
the holding plate A together with the guide plate B and the
support member 22 are moved downwardly. The springs 21 are
compressed following such downward movement of the suﬁport
member 22. Then, the lower surface of the guide plate B
comes into pressure contact with the upper surface of the
stripper plate 34, so that the press pins 33 are upwardly
projected from the stripper plate 34. 'The press pins 33
pass through the small diameter portions bs of the'guide'
plate B to enter the large diameter portions b., thereby
pushing the components C into the through holes a; of the
holding plate A (see Fig. 10B). Since the flanges 33a of
the press pins 33 are supported by the horizontal surface
31la of the pressure receiving plate 31, the components C are
pushed into the through holes a, at a certain depth as the
backing blate 3 are moved downward. Then, the bécking plate
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3 stops at the lower limit position when the stoppers 6
come into contact with the stoppers 7 on the unit body 1.
In other words, the heights of the stoppers 6 and 7 decide
the insertion depth of the components C.

Thereafter, the backing plate 3 is upwardly moved by
the cylinder 4, whereby the support member 22, the plates A
and B and the stripper plate 34 are integrally moved up by
repulsion of the springs 21 and 37. After the press pins
33 are extracted from thé'guide plate B, the stripper plate
34 is separated from the guide plate B, and then the
support member 22 comes into contact with the lower surface
of the table 10. Thereafter, the pressing surface 3a is
also separated from the holding plate A, to return to the
position shown in Fig. 10A. _ _

After the first pressing operation is completed at the
first press position P, the table 10 is moved to the second
press position P, , to carry out a second pressing operation
similarly to the first pressing operatioh. Thereafter, the
table 10 is moved to the discharge position P., so that
only the holding plate A is taken out from the table 10 and
carried to a following electrode coating step. Since the
components C are held with one ends thereof downwardly
projeéted under the holding plate A, it is poésible to apply
electfode-material to the components C without inverting
the holding plate A at an angle of 180° . The components C
are coated with electrode material on ends thereof by a
well-known method, and hence redundant description is
omitted. The table 10 supporting the vacated guide plate B
is returned to the set position P, , where the guide plate B
is taken out from the table 10.

A method of transferring chip components C', which are
coated on one ends thereof with electrodes e;, from the
:holding plate A to another holding plate A' is now described
with reférence to Figs. 11A and 11B. -
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First, the holding plate Alﬁgwardly holding the
components C' which are coated on upper ends thereof with
electrodes e, , a spacer D and another holding plate A'
without components are superposed in this order on the
support member 22 of the table 10 which is in the set
position P, , as shown in Fig. 11A. After the holding
plates A and A' and the spacer D are superposed on the
'support'membe; 22, those jigs A, A' and D are pressed
aéainst the side stoppers 23a, 23b and'23c by the setting'
mechanisms 24a, 24b and 24c, to be located on a constant
position. Thereafter, the table 10 is moved to the first
press position P:.

At the first press position P., the components C' are
transferred from the through holes a, of the lower holding
plate A to through holes a,' of the upper holding plate A'
by the press pins 33, similarly to the inserting operation
(see Fig. 11B). After half of the components C' are
transferred to half of the through holes a;' of the holding
plate A', the table 10 is moved to the second press
position P;, so that the remaining half of the components
C' are transferred to the remaining half of the through
holes a,' by a similar operation.

In this way, the components C' with electrodes on one
ends are transferred in the aforementioned manner into the
holding plate A', which holds the components C' with the
other ends downwardly projected therebelow. Then, the
holding plate A' is carried to the electrode coating step so
that the projected ends are coated with electrode material
by a well-known method.

Although the pin head 30 is fixed at a constant
position while the backing plate 3 is downwardly moved so
as to éarry out pressing oéerations in the aforementioned
embodiment, the backing plate 3 may aiternatively fixed at

a constant position while the pin head 30 is upwardly moved
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to carry out pressing operations. In this case, the support
member 22 may be rendered vertically movable along upward
movement of the pin head 33, so that the upper surface of
the holding plate A which is supported by the support

member 22 is pressed against the backing plate 3.
Thereafter, the components C are upwardly pushed by the
press pins 33 to be inserted in the holding plate A.

The structures of the holding plate and the guide plate
ehployed in the.present invention are not restricted to
those shown in the embodiment. Further, the chip
components are not restricted to those of square-pole
shapes, but the present invention is also applicable to
components having columnar shapes.

Although the present invention has been described and
illustrated in detail, it is clearly understood that the
same is by way of illustration and example only and is not
to be taken by way of limitation, the spirit and scope of
the present invention being limited only by the terms of
ﬁhe appended claims,
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1. Aan apparatus for pushing chip components from a
guide plate into a holding plate, said holding plate having
a number of through holes for resiliently holding said chip
components, said guide plate having a number of guide holes
corresponding to said through holes for receiving said chip
- components, said apparatus comprising: _ ' -

a pin head for upwardly pushing said chip componenis
from said guide holes into said through holes, said pin head
having a number of uprightly directed press pins
corresponding to said through holes of said holding plate;

a support member for supporting said guide plate and
said holding plate superposed thereon, said support member
being horizontally arranged above said pin head and being
vertically movable;

location means for locating said guide plate and said
holding plate at a constant position on said support
member;

a backing plate for pressing an upper surface of said
holding plate, said backing plate being arranged above said
support member and having a horizontal pressing surface;
and . _ ' _. _

drive means for vertically driving one of said backing
plate and said pin head.

2. An apparatus in accordance with claim 1, wherein
each of said guide holes is provided with a large
diameter portion opening at an upper surface of said guide
plate and having a cross-sectional size sufficiently large

to receive one of said chip components, and with a small
diameter portion extending from a bottom of said large
diameter portion to a lower surface of said guide plate and
having a cross-sectional size which is smaller than a

cross-sectional size of each of said chip components and
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which is large enough to be passed through by one of said

press pins.

3. An apparatus in accordance with claim 1, wherein
said support member has an opening larger than a holes-
distributed range of said holding plate.

4. An apparatus in'accordanée with claim 1, wherein
said support member is slidably movable along guide shafts
which are vertically fixed to a table and is urged upwardly
by a spring to be in contact with a lower surface of said
table.

5. An apparatus in accordance with claim 4, wherein

said table is horizontally movable between a set
position and a press position,

said guide plate and said holding plate are placed on
said support member at said set position, and

said backing plate is arranged above said press
position and said pin head is arranged under said press

position.

6. An apparatus in accordance with claim 4, wherein

said table is horizontally movable among a set
position, a press position and a discharge position,

said guide plate and said holding plate are placed on
said support member at said set position,

said holding plate is discharged from said support
member at said discharge position, and

said backing plate is arranged above said press
position éhd said pin head is arranged under saia press
position. .

7. An apparatus-in accordance with claim 1, wherein
 said location means has side stoppers being fixed on an
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upper surface of said support member for stopping
perpendicular pairs of side edges of said guide plate and
said holding plate, and setting means being provided on said
support member for pushing said guide plate and said

holding plate against said side stoppers.

8. An apparatus in accordance with claim 7, wherein
said setting meéns_comprises:

setting members which keep in touch with remaining
pairs of side edges of said guide plate and said holding
plate; and

| urging means which force said setting members to push

said guide plate and said holding plate toward said side
stoppers.

9. An apparatus in accordance with claim 7, further
comprising releasing means for removing pushing force of
said setting means.

10. An apparatus in accordance with claim 6, wherein
said location means comprises:

side stoppers being fixed on an upper surface of said
support member for stopping perpendicular pairs of side
edges.of said guide'piate and said holding pléte;

setting means being provided on said support member for
pushing said guide plate and said holding plate against
said side stoppers; and wherein

releasing means for removing pushing force of said
setting means are provided beside said set position and said
discharge position.

11. An apparatus in accordance with claim 1, wherein
said drive means downwardly drives said backing plate so
that said pressing surface of said backing plate presses
said upper surface of said holding plate in order to
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downwardly move said holding plate together with said guide
plate and said support member, and thereafter said press
pins pass through said support member in order to upwardly
push said chip components from said guide plate into said
holding plate..

12. An apparatus for pushing chip components from a
first holding plate into a second holding plate thfough a
spacer, said first holding plate haﬁing a number of through
holes for resiliently holding said éhip components, said
second holding plate having a number of through holes
corresponding to said through holes of said first holding
plate for resiliently holding said chip components, and
said spacer defining a clearance between said first and
second holding plates, said apparatus cbmprising:

a pin head for upwardly pushing said chip components
from said guide holes into said through holes, said pin head
having alnumber of uprightly directed press pins
corresponding to said through holes of said first and second
holding plates;

a support member for supporting said first holding
plate, said spacer and said second holding plate superposed
thereon, said support member being horizontally arranged
abéve said pin head and being vertically movable;

location means for locating said first holding plate,
said spacer and said second holding plate at a constant
position on said support member;

a backing Plate for pressing an upper surface of said
second holding plate, said backing plate being arranged
above said support member and having a horizontal pressing
surface; and

drive means for vertically driving one of said backing
piate and said pin head. |

13. Aan apparatus in accordance with claim 12,.wherein
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said spacer is formed by a platfjv-with a thickness shorter
than a length of each of said chip components and has an
opening larger than holes-distributed ranges of said first
and second holding plates.

14. 2An apparatus in accordance with claim 12, wherein
said support member has an opening larger than holes-

distributed range of said first and second holding plates.
15. An apparatus in accordance with claim 12, wherein

said support member is slidably movable along guide
shafts which are vertically fixed to a table and is urged
upwardly by a spring to be in contact with a lower surface
of said table.

16. An apparatus in accordance with claim 15, wherein

said table is horizontally movable between a set
position and a press position,

said first holding plate, said spacer and said second
holding plate are placed on said support member at said set
position, and o

said backing plate is arranged above said Press
position and said pin head is arranged under said press
position.

‘17. An apparatus in accordance with claim 15, wherein

said table is horizontally movable among a set
position, a press position and a discharge position,

said first holding plate, said spacer and said second
holding plate are placed on said sﬁpport member at said set
position, |

said second hdlding Plate is'discharged from said

'3
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support member at said discharge position, and
said backing plate is arranged above said press
position and said pin head is arranged under said press

position.

18. An apparatus in accordance with claim 12, wherein
said location méans has side stoppers being fixed on an
upper surface of Said support member for stopping
perpendiéular pairs of side edges of said first holding
plate, said spacer and said second holding plate, and
setting means being provided on said support member for
pushing said first holding plate, said spacer and said

second holding plate against said side stoppers.

19. An apparatus in accordance with claim 18, wherein
said setting means comprises:

setting members which keep in touch with remaining
pairs of side edges of said first holding plate, said spacer
and said second holding plate; and

urging means which force said setting members to push
said first holding plate, said spacer and said second
holding plate toward said side stoppers.

20. An apparatus in accordance with claim 18, further
comprising releasing means for removing pushing force of
said setting means.

21, An apparatus in accordance with claim 17, wherein
said location means comprises:

side stoppers being fixed on an upper surface of said
support member for stopping perpendicular pairs of side
edges of said first holding plate, said spacer and said
second holding plate; _ ,

setting means being_proviaed on said support member for
pushing said first holding plate, said sﬁacer and said

€«
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second holding piate against said side stoppers; and wherein
releasing means for removing pushing force of said
setting means are provided beside said set position and said

discharge position.

22. An apparatus in accordance with claim 12, wherein
said drive means downwardly drives said backing plate so
that said pressing surface of said backing plate presses
saiﬁ upper surface of said second holding plate in order to
downwardly move said second holding plate together with said
spacer, said first holding plate and said support member,
and thereafter said press pins pass through said support
member in order to upwardly push said chip components from
said first holding plate into said second holding plate.
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23. An apparatus for transferring a plurality of
parts simultaneously from a plurality of holding
locations in a first member to a corresponding

24

plurality of holding locations in a second member,
said apparatus comprising:

first means for receiving a said second member in
registry with a said first member so that the holding

_locations in the two members align with each other;

second means having a plurality of projections
upstanding therefrom at locations corresponding to the
holding 1locations in the first member, said
projections being adapted to be fitted into apertures
in the first member which communicate with the holding
locations therein and to bear against parts held at
said holding locations for urging the same therefrom;
and

third means for effecting relative movement
between said first and second means so as, when a said
second member and a said first member are received at
said first means, to cause said projections to enter
said apertures for urging parts held in the holding
locations of the first member to be transferred to the
holding locations of the second member. '

24. An apparatus substantially as herein described
with reference to the accompanying drawings.



