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-1- ; , FEEDI NG APPARATUS FOR CHI P COVPONE : BACKGROUND CF
THE INVENTION 1. Field of the Inventidn The present inventiorf felGt &9
to a feeding apparatus for chip conponents, and nore particularly to a Py
feeding “apparatus for aligning chip conponents in one row and feehPﬁﬁ3thé
conp%nents by utilizing a load input froma chip nounter. 2. Description
of the Related Art Conventionally, there is proposed a feeding
apparatus for chip conponents which Coﬁprises a conponent
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BACKGROUND OF THE INVENTION
1. Field of the Invention
The present invention relates to a feeding apparatus
" for chip components, and more particularly to a feeding
apparatus for aligning chip components in one row and
feeding the components by utilizing a load input from a chip
mounter.
2. Description of the Related Art
Conventionally, there is proposed a feeding apparatus
for chip components which comprises a component
accommodation chamber formed between a stationary drum and a
rotary drum and suited to accommodate the chip cémponents, a
chute groove formed in the inner periphery of the coﬁponent
accommbdation chamber, a gate port formed in the lower end
{ of the chute groove, allowing chip components sliding down
along the chute groove in a predetermined posture to pass
therethrough one by one, a discharging path for aligning the
chip components in oné row and discharging the components,
'and a claw formed on the inner wall of the rotary drum,
suited to energize a chip component stopping in the gate
port in an abnormal posture oppositely to the discharging
direcfion to release the'clogging of the chip component
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accommodat i on chanber formed between a stationary drumand a rotary drum -
and suited to acconmodat® the chi-p conponents, a chute groove forned in

t he inner periphery of the conponent accomobdati on chanber, a gate port
formed in the lower end of the chute groove, allow ng chip conponents
sliding down along the chute groove in a predeterm ned posture to pass

t heret hrough one by one, a discharging path for aligning the <chip
components in one row and di schargi ng Zhe conponents, and a claw formed on
the inner wall of the rotary drum suited to energize a chip conponent
stopping in the gate port in an abnormal posture oppositely to the

R e e
one dlrectlon by means of an electric motor.

The Ehip components aligned in one row and dischafged
from the discharging path is conveyed to a take-out position
by means of a conveying means disposed iﬁ the end of the
discharging path. There, the chip components are adsorbed
one by one by a chip mounter to be taken out, and is mounted
onto a printed substrate or the like. Thus, by rotating'the
rotary drum by utilizing a driving force for the chip
mounter, a driving source for rotating the rotary drum
becomes unnecessary. Advantageously, the structure can be
simplified, and.moreover, the rotation of the rotary drum
and the absorption and taking-out of the chip components can
be synchronously carried out.

In recent years, a high feeding capability is démanded
for feeding apparatusés for éomponents. The feeding time
per one chip component of up to 0.1 second has been
gradually realized. When a chip component is fed in such a
short time, it is necessary to rotate the rotary drum at a
high speed. The chip component, if it is clipped between

the claw of the rotary drum and the gate port, may be broken.

SUMMARY OF THE INVENTION
Accordingly, it is an object of the present invention

to provide a feeding apparatus in which for driving of a



- 2- 71019). The rotary drumis rotation-driven continuously in one
direction by neans of an el ectric-notor. The chi p conponents aligned
in one row and di scharged fromthe discharging path is conveyed to a
take-out position by nmeans of a conveying neans di sposed in the end of the
di scharging path. There, the chip conponents are adsorbed one by one by a
chip nounter to be taken out, and is nmounted onto a printed substrate or
the like. Thus, by rotating the rotarySdrumby utilizing a driving force
for the chip mounter, a driving source for rotating the rotary drum
becomes unnecessary. Advantageously, the structure can be sinplified, and

ok et SRR i phelaliadtymcadhite Shiouscanay
and breaking of a chip component can be prevented by
escaping an excessive force applied when the chip component
is caught in the rotary member.

To achieve the above object, according to the present
invention, there is provided a feeding apparatus for a chip
component having a component accommodation chamber for
accommodating many chip components, an.alignment path for
aligning the chip components in the component.accommodation
chamber on one row to discharge, and a rotary member for
éolving clogging of a chip component in the alignment path,
which comprises a feed lever operable to be reciprocated
linearly or swiveled correspondingly to a load input from a
chip mounter, and a conversion mechanism for converting the
motion of the feed iever to the rotational movement af the
rotary member and having a torque limit function of escaping
the rotational force of the rotary member when the
rotational resistance of the rotary member becomes higher
than a pfedetermined value.

In this feeding apparatus, with a load input of the
chip mounter, the feed lever is reciprocated liﬁearly or
swiveled. This movement is converted to the rotational
movement of the rotary member through the conversion
mechanism; The rotary member release clogging of a chip

component in the alignment path. At this time, the chip



In recent years, a high feeding capability is demanded for feeding:-
apparatuses for conponents. The feeding time per one chip conmponent of up
to 0.1 second has been gradually realized. When a chip conponent is fed in
such a short tinme, it is necessary to rotate the rotary drumat a high
speed. The chip conponent, if it is clipped between the claw of the rotary
drum and the gate port, may be broken. SUWWARY OF THE | NVENTI ON .
Accordingly, it is an object of the prdsent invention to provide a feeding
apparatus in which for driving of a
’ component may be clipped between the rotary member and the
component accommocdation chamber, so that a large resistance
to the rotation would be generated. In this case, with the
torque limit function of the conversion mechanism, the
rotational force of the rotary member is escaped to prevent
an excessive load from being applied to the chip component.
Thus., breaking of the chip component can be prevented.
Preferably, the alignment path comprises a chute groove
formed in the inner periphery of the component accommodation
chamber and suited to align chip-components in a
predetermingd direction and slide the chip components
downward, a gate port formed in the lower end of the chute
groove and permitting chip components sliding down in a
predetermined posture along the chute groove to pass
therethrough, and a discharging path for aligning thé chip
components passed through the gate port in one row to
discharge.
In this case, with the chute groove, the chip
components are arranged in.direction, and moreover, the
postures are arranged by making the chip components pass the
gate port. Thus, with the two steps of arrangement, the
chip components are arranged at any time to have constant -
direction and postures.

Preferably, the rotary member is a claw portion

provided on the inner wall of a rotary drum constituting one



rotary nenber, an especial driving source is unnecessary, and breaking: of
a chip conponent can be prevehted by escapi ng an excessive force applied
when the chip conponent is caught in the rotary nenber. To achi eve

t he above object, according to the present invention, there is provided a
feedi ng apparatus for a chip . conponent having a conponent acconmodati on
“chanber for accommodati ng many chip conponents, an alignnent path for

al igning the chip conponents in the cofpenent accommodati on chanber on one
row to discharge, and a rotary nmenber for solving clogging of a chip
conponent in the alignment path, which conprises a feed Iever operable to

be recipr e i pea p@%%buaput from
a chip n§3§% Qalh ﬁaE%éngér ¥%%§% g%anlsn1 or convertlng he notion of
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member Wh%@cbﬂﬁodatlon chamber, and sited to energize a chip
component stopping in the gate port in an abnormal posture
oppositelj to the discharging direction to release the
clogging.

In this case, a part of the component accommodation
chamber functions as the rotary member. Thus, the number of
parts can be reduced, and the structure can be simplified.

As the conversion mechanism, different types are
suggestable. For example, preferably, the conversion
mechanism comprises a shaft for swivelably supporting the
feed lever, a driving pulley attached to the shaft, a driven
pulley attached to the rotary member, a one-way clutch
provided between the shaft for the feed lever and thé
driving pulley or between the rotary member and the driven
pulley, aﬁd a belt provided between and wound-around the
driving pulley and the driven pulley, whereby the belt is
slid when a torque higher than a predetermined value is
applied to the driving pulley or the driven pulley. Thus,
the torque limit functions can be performed.

Also preférably, the conversion mechanism comprises a -
power transmission means provided between the feed lever and
the rotary member and utilizing an eddy current damper, and

a one-way clutch allowing the rotary member to rotate only



rotational resistance of the rotary nmenber becones higher than a
predeterm ned val ue. “Ih this feeding apparatus, with a | oad input of
the chip nounter, the feed lever is reciprocated linearly or swveled.
This nmovenent is converted to the rotational novenent of the rotary nmenber
through the conversion mechanism The rotary member rel ease clogging of a
chip conponent in the alignnent path. At this tine, the chip

-4- conmponent may be cli pped between & re rotary nember and the conponent
accomodati on chanber, so that a |large resistance to the rotation would be
generated. In this case, with the

in one direction. In this case, the eddy current damper
causes the torque limit function. The eddy current damper
may comprise a non-magnetic conductor provided on one of the
member, a yoke provided on the other of the member,
constituting a magnetic path, and a magnet attached to the
yoke in such a manner that a flux acts on the non-magnetic
conductor orthogonally. When relative movement is caused
between the conductor and the yoke, an eddy current is
induced in the conductor in the direction in which the
magnetic flux of the eddy current is prevented from changing.
The eddy current causes a resisting force between the yoke
and the conductor. With the resisting force, the rotary
member can be rotated following the feed lever. If a chip
component is clipped between the rotary member and a member
near to the rotary member while chip 6omponents are aligned,
the eddy current damper escapes an excessive force applied
to the rotary member, so that breaking of the chip component
can be prevented. The eddy current damper has no sliding
parts, and theréfore, the torque limit function is not
changed, e.g., by abrasion. The torque limit function can
be kept for a long time period.

Moreover,. the conversion mechanism may comprise a
swiveling member interlocked with the feed lever and
provided coaxially with the rotary member, a power

transmission means provided between the swiveling member and



torque limt function of the conversion nechanism the rotational force of
the rotary nmenber is escaped to prevent an excessive |oad from being
appl.ied to the chip conmponent. Thus, breaking of the chip conponent can be

prevent ed. Preferably, the alignnment path conprises a chute groove
formed in the inner periphery of the conponent accommobdati on chanber and
suited to align chip conponents in a edeterm ned direction and slide the

chip conponents downward, a gate pori Torned in the |ower end of the chute
groove and permitting chip conponents sliding down in a predeterm ned
posture along the chute groove to pass therethrough, and a di scharging
path for &hegmbtgryhmembep andanpobEisbngassesidhrauatferdth e ,P@hd i n one

row to discharge. In this case, wth the chute groove, the chip

conponent 8 ene-wayaajatichnaillowihgothe arsitaby awtder e rotate only
in one direction. When the power'transmission-mechanism
utilizing the eddy current damper is provided between the
feed lever and the rotary member, as described above, a loss
in the driving force is large, since the former is moved
linearly, and the latter is rotated. On the other hand, in
the éase in which the eddy current damper is provided
between the swiveling member and the rotary member which are
coaxially rotated, a loss in the driving force generated by
the eddy current damper can be reduced, even when the feed
lever is linearly moved.

Preferably, the conversion mechanism comprises a first
swiveling member interconnected with the feed lever and
operable to be swiveled by operation of the feed levér, a
secqnd swiveling member provided coaXially with the first
swiveling member and operable to be swiveled correspondingly
to the movement of the first swiveling member, a power
transmission means provided between the first and second
swiveling members and utilizing an eddy current damper,.and
a one-way clutch allowing the rotary member to rotate only
in one direction. Also in this case, even when the feed
lever is linearly moved, the eddy current damper effect can
be effectively achieved, since the first swiveling member

and the second swiveling member are coaxially swiveled.



postures are arranged by making the chip conponents pass the. gate port.
Thus, with the two steps of arrangenent, the chip conponents are arranged

at any time to have constant direction and postures. Preferably, the
rotary nenber is a claw portion provided on the inner wall of a rotary
drum constituting one ' - 5- side wal |

of the conponent accommobdati on chanber, operable to be rotated along the

i nner periphery of the conponent acco'mpdation chanber, and sited to
energi ze a chip conponent stopping in the gate port in an abnormal posture
oppositely to the discharging direction to rel ease the

Moreover, the first and second swiveling members, and the
eddy current damper mechanism can be provided at different
positions from those of the feed lever and.the rotary member,
the flexibility of the layout is enhanced, and the height of
the feeding apparatus can be decreased. When the swiveling
member and-the rotary member are coaxially rotated, as
described above, the swiveling member is increased in size,
and the motion of the feed lever is slow, affected by the
inertia. On the other hand, in this conversion mechanism,
the first and second swiveling members can be formed so as
to have a small size, and therefore, effects of inertial can

be reduced.

BRIEF DESCRIPION OF THE DRAWING

Fig. 1 is a wholly perspective view of a feeding\
épparatus according to a first embodiment of ‘the present
invention; |

Fig. 2 illustrates the inner structure of the feeding
apparatus of Fig. 1;

Fig. 3 is a cross sectional view taken along line III-
ITTI in Pig. 1;

Fig.'4 is a cross sectional view taken along line IV-IV
in Fig. 1;

Fig. 5 illustrates the operation of a driving mechanism

shown in Fig. 1;



cl oggi ng. In this case, a part of the conponent accommodati on chanber
functions as the rotary nenber. Thus, the nunber of parts can be reduced,
and the structure can be sinplified. As the conversion mechani sm
different types are suggestable. For exanple, preferably, the conversion
mechani sm conprises a shaft for sw vel ably supporting the feed |ever, a
driving pulley attached to the shaft, a driven pulley attached to the
rotary nenber, a one-way clutch proViaed bet ween the shaft for the feed

| ever and the driving pulley or between the rotary nmenber and the driven
pul l ey, and a belt provided between and wound around the driving pulley

and the driverrigul leedis wherely teetiehhli ¢iefl takahemend oI thee igher than
a predetermned value is. applied to the driving pulley or the driven

pul l ey. ThmusFigilgs torque Iimt functions can be perforned. Al so
preferably, the conversion nechani smconprises a
Figs. 7A and 7B are perspective views of chip

components, respectively;

Fig. 8 is a front view of a feeding apparatus according
to a second embodiment of the present invention;

Fig. 9 is a front view of the feeding apparatus of Fig.
8 postured when it is lowered;

Fig. 10 is a front view of a feeding apparatus
according to a third embodiment of the present invention;

Fig. 11 is a cross sectional view taken along line X-X
in Fig. 10; |

Fig. 12; is a front view of the feeding apparatus
postured when it is lowered;

Fig. 13 is a front view of the feeding apparatug
postured when it is elevated;

Fig. 14 is a front view of a feeding apparatus
according to a fourth embodiment'of the present invention;

Fig. 15 is a cross sectional view taken along line XV-
XV in Fig. 14;

Fig. 16 is a front view of the feeding apparatus of Fig.
14 postured when it is lowered;
| Fig. 17 is a front view of the feeding apparatus of Fig.
14 postured when it is elevated; |

Fig. 18 is a front view of a feeding apparatus



power transm ssion neans provided between the feed | ever.and. the rotary
menber and utilizing an eddy current danper, and a one-way clutch all ow ng
the rotary nmenber to rotate only - 6-

in one direction. In this case, the eddy current danper causes the torque
limt function. The eddy current danper mmy conprise a non-magnetic
conductor provided on one of the nenber, a yoke provided on the other of
the nenber, constituting a nagnetic‘p%@ﬁ? and a magnet attached to the
yoke in such a manner that a flux acts on the non-magnetic conductor

ort hogonal | y. Wen rel ati ve novenent is caused between the conductor and

the yoke, a6BoediliigCt6r€nfifeh embodiment of the present invention;

Fig. 19 is a front view of a feeding apparatus
according to a sixth embodiment of the presenf invention;

Fig. 20 is a cross sectional view taken along line XX-
XX in Fig. 19;

Fig. 21 is a front view of the feeding apparatus of Fig.
19, postured hen it is lowered;

Fig. 22 is a front view of the feeding apparatus of Fig.
19, postdred wen it is elevated; and

Fig. 23 is a front view of a feeding apparétus

according to a seventh embodiment of the present invention.

DESDCRIPTION OF THE PREFERRED EMBODIMENTS

Figs.l to 6 show a first embodiment of a feeding
apparatus for a chip component according to the presént
invention. In this embodiment, an angular chip electronic
component having electrodes at both end-portions is employed
as a chip component P (see Fig. 7A).

On the front-face of a vertical wall portion 2 of a
conveyor body 1, a concave step 2a is formed, as sown in Fig.
3. A narrow space is defined by a front-side cover 4 fixed
to the front side of the vertical wall portion 2. 1In the
space, a blade 5 as an example of a conveying member is
disposed slidably in the horizontal direction. An upper-

side cover 3 is fixed to the upper-side of the vertical wall



I nduced in the conductor in the direction in which the nmagnetic flux of
the eddy current is prevented fromchanging. The eddy current causes a
resisting force between the yoke and the conductor. Wth the resisting
force, the rotary nenber can be rotated follow ng the feed lever. If a
chip conponent is clipped between the rotary nmenber and a nenber near to.
the rotary menmber while chip conponents are aligned, the eddy current
danper escapes an excessive force applléd- to the rotary menber, so that
breaki ng of the chip conponent can be prevented. The eddy current danper
has no sliding parts, and therefore, the torque limt function is not

changed, ﬁogtnoQY2aQBaﬁfﬁgentTQ ﬁ%e Ca%b%}éf%ﬁ@ﬁ&H%%ﬁ&%nouQewhgﬂé for a

long tine peri reover, m nay conprise a

swivel i ”glﬁeﬁgebthEgéhOCkz?%&é1 oL ¥ Fo2V 81§09 ng PESNbORENES KT al 1y

with the rotary nenb
in one row and guiding the components P is defined by the

inner face of the above-mentioned concave step 2a, the
inner-face of the front-side cover 4, and the upper face of
the blade 5, and the under-face of the upper-side cover 3.

The blade 5 is formed from a thin metallic sheet, and
has a long hole 5a elongating in the horizontal direction
and a spring accommodation hole 5b formed therein. Into the
above-mentioned long hole 5a, a pin 7 formed on the vertical
wall portion 2 and projecting therefrom is inserted and
guides the blade in the horizontal direction. A spring 8 is
accommodated in the spring accommodation hole 5b. Both of
the side portions in the radial direction of the spring 8
are accommodated in a groove 2b formed in the vertical wall
portion 2 and an open hole 4a formed in the front-side cover
4 (sée Fig. 3). The rear of the spring 8 is supported by
the spring accommddation hole 5b, and the front thereof is
supported by the front-end faces.of the groove 2b and the
open hole 4a. The spring 8 energizes the blade 5 in the
backward diiection at all times.

The rear end 5c¢ of the spring 8 contacts with the
peripheral face of a conveying cam (ratchet gear) 9 mounted
to the body 1 rotatably on a rotation shaft 10. The above-

mentioned spring 8 and the cam 9 constitute a driving means



transm ssi on neans provi ded between the sw veling nenber and

-7-

one-way clutch allowing the rotary nmenber to rotate only
When the power transm ssion nechanism utilizing the eddy current danper

the rotary nenber and utilizing an eddy current danper, and
in one direction.

a

S

provi ded between the feed lever and the rotary menber, as described above,
in the driving force is large,, since the fornmer is noved Ilinearly,

a | oss

and the latter is rotated. On the other Wand, in the case in which the
Is provided between the sw veling nenber and the
coaxially rotated, a loss in the driving force

eddy current danper
rotary nenber which are

gener at eddyy reciprocating the blade 5. The cam 9 has tops 9a and

bottoms 9b, as shown in Fig. 2, and is intermittently

rotated in the direction indicated by the arrow according to

a ratchet mechanism which will be described later.
Accordingly, while the rear end of the blade 5 is being
raised along a top %%, the blade 5 moves forward at a low
velocity. When the rear end 5¢ falls into a bottom 9b, the
blade 5 moves backward at a high speed. The advancement
speed of the blade 5 is set at such a value that a
predetermined frictional-holding force acts on the blade 5
and components P placed on the upper-side of the blade 5.
The recession speed of the blade 5 is set at such a value
that the frictional force between the blade 5 and the
components P placed on the upper side thereof becomes
ineffective. The top component Pl of the components f
conveyed forward by the blade 5 is exposed from the upper-
side cover 3, and is adsorbed onto the adsorption nozzle B
of a chip mounter. |

A ratchet mechanism for intermittently rotating the

above-described cam (ratchet gear) 9 is provided on the

vertical wall portion 2 of the body 1. The ratchet

mechanism comprises a link 11 having the upper end supported

on a swiveling shaft 12 as a support which is in parallel to

the rotation shaft 10 of the ratchet gear 9, a feed lever 13

provided swivelably on the above-mentioned swiveling shaft 9

4



the eddy current danper can be reduced, even when the feed lever is
linearly noved. Preferably, the conversion nechani smconprises a
first swveling nenber interconnected with the feed |l ever and operable to
be sw vel ed by operation of the feed |l ever, a second sw veling nenber
provided coaxially with the first swveling nenber and operable to be

swi vel ed correspondingly to the novenent of the first swveling nenber, a
power transm ssion neans provided bath@en the first and second swi vel i ng
menbers and utilizing an eddy current danper, and a one-way clutch
allowing the rotary nenber to rotate only in one direction. Also in this

case, eveaswaesu% 8rtgednd! eVest i nd I SN fRMRShmerte AGdesculr aald danper

effect can be effectively achieved, since the first swveling nenber and

t he secondsspruyelided PEoREiLEY S coamdflly winlyalird ratchet gear 9,
respectively, as shown in Fig. 4, First and second ratchet
claws 16 and 17 are attached to the first and second
attachment plates 14 and 15, rotatably on interlocking
shafts 18 and 19 as supports and energized.in the direction
in which the claws 16 and 17 are engaged with the ratchet
gear 9 (in Fig. 2, in the clockwise direction). The first
ratchet claw 16 is engaged with the ratchet gear 9 at a
position relatively near to the swiveling shaft 12, while
the éecond ratchet claw 17 is engaged with the ratchet gear
9 at a position relatively far from the swiveling shaft 12.
Long holes 1la and 11b elongating in the longitudinal
direction are formed in the middle and lower-end portions of
the link 11, respectively. The interlocking shaft lg of the
first ratchet claw 16 is engaged with the long hole 1lla
formed in the middle portion of the link 11, while a pin 20
provided on the second attachment plate 15 is engaged with
the long hole 11b provided in the lower-end portion of the
link 11. Accordingly, simultaneously with swiveling of the
link 11, the ratchet claws 16 and 17 are reciprocated in the
front and rear direction (in the right and left direction in
Fig. 2).

A downward operational force from the mounter lever A

of the chip mounter is intermittently applied to the free



- 8- Moreover, the first and second sw veling nmenbers, and the eddy
current danper nechani smcan be provided at different positions fromthose
of the feed | ever and the rotary nmenber, the flexibility of the layout is
enhanced, and the height of the feeding apparatus can be decreased. Wen
the swiveling nenber and the rotary nenber are coaxially rotated, as
descri bed above,. the swiveling nenber is increased in size, and the notion
of the feed | ever is slow, affected'b}4the inertia. On the other hand, in
this conversion mechanism the first and second sw veling nmenbers can be
formed so as . to have a small size, and therefore, effects of inertial can

be reducedld 13a of the above-mentioned feed lever 13 at
predetermined timing. A first spring comprising a tension
spring is provided between the feed lever 13 and the 1ink 11.
A first stopper 23 is formed on the feed lever 13 so as to
contact with the rear end face of the link 11. Due to the
fact that the stopper 23 contacts with the rear end-face of
the link 11, the rotation angle between the feed lever 13
and the link 11 is regqulated so that the first spring 21 is
kept in the state where a predetermined tension force is
applied to the first spring 21. The feed lever 13 is
energized with a second spring 22 oppositely to the
operational force direction. The initial position of the
feed lever 13 is defined by a third stopper 25. Moreover, a
second stopper 24 for regulating swiveling of the link 11 in
the forward direction (in Fig.'z, in the anti—clockwi;e
direction). The stop position of the second stopper 24 can
be adjusted. o

Next, operation of the ratchet mechanism will be
described with reference to Figs. 5A, 5B, 5C, and 5D.

In the initial state, as shown in Fig. 5A, the feed
lever 13 is raised by the spring 22, and contacts with the
stopper 25. The link 11 is clockwise swiveled by the
stopper 23. Moreover, the two ratchet claws 16 and 17 are
in 180° symmetric positions of the ratchet gear 9, and are

engaged with the ratchet gear 9, respectively.



Fig. 1 is a wholly perspective view of a feeding apparatus according to a

first enbodi nent of the present invention; Fig. 2 illustrates the

i nner structure of the feeding apparatus of Fig. 1; Fig. 3 is a cross
sectional view taken along line Ill- 111 in Fig. 1, Fig. 4 is a cross
sectional view taken along line IV-1V in Fig. 1; Fig. S5illustrates
the operation of a driving nechani sm fgomn in Fig. 1;

Next, the free end 13a of the feed lever 13 is forced
to be loweréd'by means of a mounter lever A, so that the
feed lever 13 starts to be anti-clockwise swiveled as shown
in Fig. 5B. Synchronously, the link 11 is anti-clockwise
swivéled (moving forward), due to the action of the spring
21 and the stopper 23. The interlocking shafts 18 and 20
engaged with the long holes 1la and 11b are clockwise moved.
Thus, the plate i4 is clockwise rotated, while the plate 15
is anti-clockwise rotated, respectively. Accordingly, the
ratchet claw 16 disposed on the plate 14 and positioned on
the upper side is engaged-with the ratchet gear 9, causing
the ratchet geér 9 to rotate clockwise. Simultaneously, the
ratchet claw 17 disposed on the plate 15 and positioned on
the lower side is slid on the peripheral face of the ratchet
gear- 9 in the anti-clockwise directibn, which permité the
ratchet gear 9 to rotate.

In Fig. 5C, the feed levér 13 is pushed downward té the
lower limit position. In the state, the tip of the link 11
contacts with the stopper 24'to be stopped, and the ratchet
gear 9 stops rotating. Then, the ratchet claw 17 on the
lower side is engaged with the next bottom 9b of the ratchet
gear 9. Even if the swiveling angle of the feed lever 13 is
larger than that of the link 11, only the feed lever 13 is
swiveled after the link 11 contacts with the stopper 24 to

be stopped, since the spring 21 is provided between the feed



- 9- Fig. 6 is a cross sectional viewtaken along Iine VI-VI in Fig.

2; Figs. 7A and 7B are perspective views of chip conponents
respectively; : Fig. 8is a front view of a feeding apparatus according
to a second enbodi rent of the present invention; Fig. 9is a front

view of the feeding apparatus.of Fig. 8 postured when it is |owered,

Fig. 10 is a front view of a feeding apparatus according to a third

enbodi ment of the present invention; - 16 -Fig. 11 is a cross sectional view
taken along line X-X in Fig. 10; Fig. 12; is a front view of the
feedi ng apparatus postured when it is |owered,; Fig. 13 is a front

view of thHeve2ed3ngndPRALA YAk 11. Thus, the stop position of the
link 11 can be correctly regulated.

Next, when the downward pushing force of the mounter
lever A is released, the feed lever 13 is clockwise swiveled,
caused by the spring 22, as shown in Fig. 5D. The contact
of the stopper 23 with the rear end of the link 11 causes
the link 11 to swivel clockwise (moving backward), following
the feed lever 13. At this time, tﬁe ratchet claw 17 on the
lowef side, engaged with the ratchet gear 9, causes the
ratchet gear 9 to rotate clockwise, and simultaneously, the
ratchet claw 16 on the upper side is anti-clockwise slid on
the peripheral face of the ratchet gear 9, which permits the
rotation of the ratchet gear 9. When the feed lever 13 gets
into contact with the stopper 25 to stop, the link 11 also
stops swiveling. That is, as shown in Fig. 51, the two
ratchet claws 16 and 17 are engaged with the ratchet gear 9
in 180° symmetric positions of the ratchet gear 9.

In this embodiment, when the feed lever 13 is lowered
and raised, in other words, when the link 11 is swiveled
anti-clockwise (moving forward) and also, clockwise (moving
backward), the ratchet gear 9 can be rotated at a high speed,
since the ratchet gear 9 is forced to rotate. In addition,:
at least oﬁe of the ratchet claws 16 and 17 is engaged with
the ratchet gear 9 at-all times. Accordingly, the ratchet

gear 9 can be securely prevented from rotating reversely,



postured when it is elevated, Fig. 14 is a front view of a feeding
apparatus according to a fourth enbodi nent of the present invention;

Fig. 15 is a cross sectional view taken along line XV- XV in Fig. 14;

Fig. 16 is a front view of the feeding apparatus of Fig. 14 postured when

It is | owered; Fig. 17 is a front view of the feeding apparatus of
Fig. 14 postured when it is el evated, Fig. 18 is a front view of a
f eedi ng appar at us : - 17 - - 10 - accordi ng

to a fifth enbodi nent of the present invention;

though no especial claw is additionally provided.

The angle 6, at which the first ratchet claw 16
positioned near to the swiveling shaft 12 rotates the
ratchet gear 9 is smaller than the angle 6, at which the
second ratchet claw 17 positioned far form the swiveling
shaft 12 rotates the ratchet gear 9. That is, the rotation
angle of the ratchet gear (cam) 9 when the blade 5 falls
into a bottom 9b of the cam is small, while that when the
blade 5 is raised on a top 9a of the cam 9 is large.
Accordingly, the rear end 5c¢ of the bléde 5 can be
continuously raised onto the top 9a of the cam 9 without
stopping temporarily on the way to the top 9a. Thus, the
continuous advancement of the blade 5 can be realized, and
the conveying-ability of the blade 5 for the components P
can be enhanced. \

On the rear upper face of the vertical wall portion 2,
an alignment feeding device 30 is provided which gligns
components P in one row and feeds them onto the blade 5.

In particular, a stationary drum 31 having a circular
concavity 32 is integrally fixed in the backward upper part
of thé vertical wall portion 2 of the body 1. A rotary drum
33 is rotatably fitted in the circular concavity 32 of the.
stationary drum 31. A cylindrical component-accommodation

chamber 34 is formed between them. A semi-arc shaped chute

groove 35 for aligning the components P in the longitudinal



Fig. 19 is a front view of a feeding apparatus according to a sixth

enbodi nent of the present invention; Fig. 20 is a cross sectiona
view taken along line XX~ XX in Fig. 19; Fig. 21 is a front view of
.the feeding apparatus of Fig. 19, postured hen it is |owered, ~ Fig.
22 is a front view of the feeding apparatus of Fig. 19, postured wen it is
el evated; and Fig. 23 is a front view of a feeding apparatus
according to a seventh enbodi nent of ~t A8 present invention. DESDCRI PTI ON
OF THE PREFERRED EMBODI MENTS Figs.1 to 6 show a first enbodi mrent of a

feeding apparatus for a chip conponent according to the present

cl ot odes Bt borh ond: oorring B AbAkall! £ L ORE N e R (see
Fig. 7A). peripheral face of the concavity 32 of the stationary drum

31. The width of the chute groove 35 is larger than the
héight or width D of a chip cdmponent P and is smaller than
the length L therecf. The chip component P may have a
columﬁar shape as shown in Fig. 7B, in addition to a
rectangular parallelepiped shape as shown in Fig. 7A. At

" the lower end of the chute groove 35, a gate port 36 is
formed which allows the components P sliding down along the
chute groove 35 in a predetermined posture (postured so as
to lie sideways, directed longitudinally) to pass
therethrough one by one. Moreover, a discharging path 37 is
provided which aligns the components P passed through the
gate port 36 in one row and guides them onto the blade 5.
The width and heiéht of the gate port 36 are set to Be equal
in size to the width of the chute 35, respectively. For
this reason, a component P sliding down in the rising—ﬁp
posture clogs in the gate port 36. On the inner surface of
the rotary drum 33, a claw 38 (see Fig. 6) is formed which
energizes, oppositely to the discharging direction (in Fig.
2, in the anti-clockwise direction), the component P
stopping in the gate port 36 in an abnormal posture to
release the clogging. Therefore, even if a component P
clogs in the gate.port 36, the claw 38 of the rotary drum 33

removes the component P clogging in the gate port 36 or.



On the front-face of a vertical wall portion 2 of a conveyor body 1, a
concave step 2a is fornmed, as sown in Fig. 3. A narrow space is defined by
a front-side cover 4 fixed to the front side of the vertical wall portion
2. In the space, a blade 5 as an exanple of a conveying nmenber is

di sposed slidably in the horizontal direction. An upper- side cover 3 is
fixed to the upper-side of the vertical wall portion 2 to
prevent a conponent P fron1springing‘o&? While it is conveyed. A guide
groove 6 for aligning conponents P in one row and guiding the conponents P
I's defined by the :

makes the component P lie sideways. Thus, the clogging can
be solved.

A conversion mechanism is provided betwegn the feed
lever 13 and the rotary drum 33, which converts the
swiveling of the feed lever 13 to the anti-clockwise
intermittent rotational movement of the rotary drum 33.

In particular, a driven pulley 39 (see Fig. 1) is
formed integrally on the outer face of the rotary drum 33.
The driven pulley 39 is interlocked with a driving pulley 40
through a belt 41. If a chip component P is clipped between
the rotary drum 33 and a peripheral member, caused by the
rotation of the rotary drum 33, the belt 41 is slid on the
pulley 39 or 40, that is, the belt 41 performs a torque
limit function. Thus, breaking of the chip component P can
be prevented. As shown in Fig. 4, the driving pullef 40 is '
rotatably inserted onto the swiveling shaft 12 of the link’
11. The feed lever 13 is attached to the outer periphery of
the boss of the driving pulley 40 through a first one-way
clutch 42. Moreover, the swiveling shaft 12 is interlocked
with the inner periphery of the driving pulley 40 through a
second one-way clutch 43. In this embodiﬁent, the swivéling
shaft 12 is stationary.

When the free end 13a of the feed lever 13 is pushed
downward to swivel anti-clockwise as viewed in Fig. 2, the

driving pulley 40 is rotated in the anti-clockwise direction



I nner face of the above-nentioned concave step 2a, the inner-face of the
front-side cover 4, and the upper face of the blade 5, and the under-face
of the upper-side cover 3. The blade 5 is formed froma thin netallic
sheet, and has a long hole 5a elongating in the horizontal direction and
a spring accommodation hole 5b forned therein. Into the above-nentioned

| ong hole 5a, a pin 7 formed on the vertical wall portion 2 and projecting
therefromis inserted and guides the BPade in the horizontal direction. A
spring 8 is accomodated in the spring accommodation hole 5b. Both of the
side portions in the radial direction of the spring 8 are accommodated in
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supported fFont —end e groove 2b and the open hole 4a.

The springR£LAgha793 Lkechbakfise! Bwivéled as viewed in Fig. 2 by

means of the spring 22, the first one-way clutch 42 idles so
that the driving pulley 40 tends to be kept in the stop
state. However, since the one-way clutch 42 has a sliding

" friction, the driving pulley 40 tends to rotate clockwise to
some degree, following the feed lever 13. At this time, the
second one-way clutch 43 of which the inner ring is fixed to
the swiveling shaft 12 blocks-the driving pulley 40 from
rotating clockwise. As a result, the driving pulley 40 can
be securely kept in the stop state. That is, the driving
pulley 40 is intermittently rotated only in the anti- .
clockwise direction.

In Fig. 1, for the purpose of feeding components\P into
the component accommodation chamber 34, a component charging
chamber 50 is providéd on the rear,'upper side of the
stationary drum 31. On the upper side of the component
charging chamber 50, a bulk case 51 is provided detachably
and in the inverted posture. The component charging chamber
50 and the component-accommodation chamber 34 are in
communication with each other through a communication
passage (not shown). A component P can be slid from the
component charging chamber 50 to fall into the component-

accommodation chamber 34 by utilizing the gravitation.



backward direction at all tinmes. The rear end 5c of the spring 8
contacts with the peripheral face of a conveying cam (ratchet gear) 9
nounted to the body 1 rotatably on a rotation shaft 10. The above-
menti oned spring 8 and the cam9 constitute a driving neans

- 12 - for reciprocating the blade 5. The cam 9 has tops 9a and bottons
9b, as shown in Fig. 2, and is intermttently rotated in the direction
i ndi cated by the arrow according to -a2datchet nechani sm which will be

described later. Accordingly, while the rear end of the blade 5 is being
raised along a top 9a, the blade 5 noves forward at a | ow

In Fig. 2, the discharging path 37 comprises a
straight-line path elongating from the gate port 36 to the
blade 5. In Fig. 1, the path comprises two connected
sfraight lines having different slopes. A supporting member
52 reciprocatable in the horizontal direction is provided on
the bottom of the path having a relatively small slope,
provided on the lower side. In this case, due to the
relatively small slope of the path on the lower side, a
component can be smoothly transferred ontg the blade 5.
However, the slidablity of the component is reduced.
Accordingiy, by moving the supporting member 52 in the
vertical direction, the components is prevented from staying.
The detail constitution is proposed in Japanese Patent
Application No. 10-189549 which the applicant of the present
invention was previously filed. \

Furthermore, in Fig. 2, for simplified description, the
rear end 5c¢ of the blade 5 contacts directly with the
peripheral face of the cam 9. In Fig. 1, a cam follower 53
in contact with the cam 9 is additionally provided. The cam
féllower 53 is interlocked with the.rear end of the blade 5.
A spring 54 for energizing the cam follower 53 in the cam
direction is used instead of the spring 8 for energizing the
blade 5 backward. This structure is the same as that
proposed in‘Japanese Patent Application No. 10-185517.

The conveying member for conveying a chip component P



velocity. Wien.the rear end 5c falls into a bottom9b, the blade 5 noves
backward at a high speed. The advancenent speed of the blade 5 is set at
such a value that a predetermned frictional-holding force acts on the

bl ade 5 and conmponents P placed on the upper-side of the blade 5. The
recessi on speed of the blade 5 is set at such a value that the frictional
force between the blade 5 and the conponents P placed on the upper side
t her eof becones ineffective. The top 22nmponent Pl of the conponents P
conveyed forward by the blade 5 is exposed fromthe upper- side cover 3,
and is adsorbed onto the adsorption nozzle B of a chip nounter. A

(rat chet GoAPN=goee’ Srbm BhA hecheroly hadlf 1A cgdMe S e Boay 1
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blade 5. A conveyor belt may be employed. The conveyor belt
ié intermittently rotated through a ratchet mechanism or the
like, by the downward pushing force of the mounter lever A
of a chip mounter.

Figs. 8 and 9 show a feeding apparatus according to a
second embodiment of the present invention.

In the first embodiment, the feed lever 13'receiving an
operational force from the mounter lever A is swivéled on
the support shaft 12 as an example. In this embodiment, a
first feed lever 60 movable vertically and a swivelable
second feed lever 64 are provided.

The first feed lever 60 is supported movably in the
vertical direction by a pair of upper and lower 1ink; 61 and
62, and is energized upward with a spring 63 at all times.
In the lower part of the first feed lever 60, a long hole
60a elongating horizontally is formed. A pin 64a fixed in
the top of the second feed lever 64 is slidably engaged with
the long hole 60a. A shaft 65 is fixed in the base end of
the second feed lever 64. The second feed lever 64 can be
swiveled on the shaft 65. A driving pulley 67 is attached -
on the shaft 65 through a oné—way clutch 66. The one-way -
clutch 66 locks the shaft 65 when the shaft 65 is anti-

clockwise rotated, and idles when the shaft 65 is clockwise



on a swiveling shaft 12 as a support which is in parallel to the rotation
shaft 10 of the ratchet gear 9, a feed |l ever 13 provided swi velably on the
above-nmenti oned swiveling shaft 9 - 13
- as a support, and first and second attachnment plates 14 and 15
provided rotatably, coaxially with the ratchet gear 9, respectively, as
showmn in Fig. 4. First and second ratchet <claws 16 and 17 are attached to
the first and second attachnent plate2314 and 15, rotatably on
interlocking shafts 18 and 19 as supports and energized in the direction
in which the claws 16 and 17 are engaged with the ratchet gear 9 (in Fig.

2, in the glogky sepdife8¢t 49Nks JP6vidtd between and wound around the

driving pulley 67 and a driven pulley 39 disposed on the
side-face of the rotary drum 33. Furthermore, a one-way
ciutch 68 is provided on the rotary drum 33. The rotary
drum 33 is attached to a stationary shaft 69 through the
one-way clutch 68. The alignment feeding apparatus 30
similar to that in the first embodiment is provided inside
of the rotary drum 33.

In this embodiment,.by pushing down the first feed
lever 60 by means of the mounter lever A, the second feed
lever 64 is anti-clockwise swiveled, as shown in Fig. 9, and
.the one-way clutch 66 locks so that the driving pulley 67 is
anti-clockwise rotated. Therefore, the driven pulley 39 is
rotated through the belt 41, following the driving pulley 67,
which causes the rotary drum 33 to rotate anti-clqck&ise.

When the downward pushing force of the mounter lever A
is released, the first feed lever 60 is returned upward by
means of a spring 63, causing the second feed lever 64 to
swivel clockwise. However, the one-way clutch 66 idles for
the clockwise rotation. The driving pulley 67 tends to be
kept in the stop state. The oné—way clutch has a sliding
friction, so that the driving pulley 67 tends to rotate .
clockwise to some degree. At this time, the one-way clutch
68 contained in the rotary drum 33 blocks the driving pulley

67 from rotating clockwise. Thus, the driving pulley 67 can



ratchet claw 16 is engaged with the ratchet gear 9 at a position
relatively near to the swiveling shaft 12, while the second ratchet claw
17 is engaged with the ratchet gear 9 at a position relatively far from
the swiveling shaft 12. Long holes 1la and | 1b elongating in the

| ongi tudinal direction are forned in the mddle and | ower-end portions of
the link 11, respectively. The interlocking shaft 18 of the first ratchet
claw 16 is engaged with the I ong hole~l 24 =formed in the middle portion of
the link 11, while a pin 20 provided on the second attachnent plate 15 is
engaged with the long hole 11b provided in the |ower-end portion of the

ink 11. Apeopdeagioty el 1ANeRUSEYoY dtaedl valbBEashglhe think 11, the

ratchet claws 16 an re reciprocated in th ront rear direction
(in the rigiirraedll &Bbeﬂbh%cbfoﬂhé”flféﬂ féadd lever Aod@augaisdraeer ational

force fromthe nounter |ever the chip nounter is intermttently
appl i ed tOerQrbrgQum 33 to rotate anti-clockwise lntermlttently.

In this embodiment, the belt 41 also has a torque limit
function. Even if a chip component P is clipped between the
rotary drum 33 and the gate port 36, and so forth, the belt
41 is slid on the pulley 39 or 67, escaping the force.
Therefore, breaking of the chip component P can be prevented.

Figs. 10 to 13 shows a feeding apparatus according to a
third embodiment of the present invention.

This feeding apparatus contains a feed lever 70 and a
spring 71 for return-energizing the feed lever 70 upward.
The feed lever 70 is supported movably in the vertical
direction on an apparatus body 72 (see Fig. 1) through a
link 73 and a bell crank 74. The mounter lever A of\a chip
mounter is disposed on the upper side 6f the feed lever 70.
The mounter lever A, together with the operation of the chip
mounter, is moved vertically in a predetermined stroke range.
Accordingly, the feed'lever 70 is pushed downward by means
of the mounter lever A.

An eddy current damper (power transmission means) 75 is
provided between the feed lever 70 and a rotary drum 79.

The eddy current damper 75 comprises a yoke 76 having a U-
shaped cross section, formed integrally with the feed lever

70, a magnet 77 attached to the yoke 76, and a circular



- 14 - end 13a of the above-nentioned feed | ever 13 at predeterm ned
timng. Afirst spring conprising a tension spring is provided between the
feed lever 13 and the link 11. A first stopper 23 is formed on the feed

| ever 13 so as to contact with the rear end face of the link 11. Due to
the fact that the stopper 23 contacts with the rear end-face of the link
11, the rotation angle between the feed lever 13 and the link 11 is

regul ated so that the first spring 21-i85 kept in the state where a
predeterm ned tension force is applied to the first spring 21. The feed

| ever 13 is energized with a second spring 22 oppositely to the

ring-shaped, non-magnetic conductor plate 78 movable through
the gap of the yoke 76. The conductor plate 78 is fixed to
the outer periphery of the rotary drum 79. A magnetic field
génerated in the yoke 76 acts on the conductor plate 78 in
the orthogonal direction. When the yoke 76 and the
conductor plate 78 are relatively moved from each other in
the vertical direction with respect to the drawing paper of
Fig. 11, the magnetic field exerts a resisting force between
the yoke 76 and the conductor plate 78. In this embodiment,
the yoke'76 is formed on the féed lever 70, and the
conductor plate 78 is formed on the rotary drum 79. The
yoke 76 may be formed on the rotary drum 79, and the
conductor plate 78 may be formed on the feed lever 70.

The rotary drum 79 and the apparatus body 72 form a
component accommodation chamber 80 between them, similarly
fo the first embodiment. The component accommodatidn
chamber 80 is provided with an alignment mechanism
containing a chute groove 81, a gate port (not shown), and
so forth, with which chip components can be aligned and
discharged into the discharging path (not shown) through the
gate port. A chip component clogging in the gate port can
be removed by a claw 79a formed on the rotary drum 79. A
chip component P discharged into the discharging path is fed
onto a blade 84 which will be described later.

The rotary drum 79 is rotated with respect to the



operational force direction. The initial position of the feed lever 13 is
defined by a third stopper 25. Mdreover, a second stopper 24 for
regulating swiveling of the link 11 in the forward direction (in Fig. 2,
in the anti-clockwi se direction). The stop position of the second stopper
24 can be adjusted. Next, operation of the ratchet nechanismw | be
described with reference to Figs. 5A, 5B, 5C, ' and 5D. In the initial
state, as shown in Fig. BA, the feed-I1Zver 13 is raised by the spring 22,
and contacts with the stopper 25. The li'nk 11 is clockw se swiveled by the
stopper 23. Mreover, the two ratchet claws 16 and 17 are in 180[err]

symmet {1 ¢ A sRlay U6 ¢ 20R"EheO8REnE: LROE 4" Eni S URRSSh AL b L e
clogs in the sliding portion of the rotary drum 79, an
excessive force may be applied to the chip, which causes the
chip component P to break. On the other hand, the eddy
current damper 75, which is provided in the transmission
route from the feed lever 70 to the rotary drum 79, performs
a torque limit function for escaping the rotational force of
the rotary drum 79. Thus, breaking of the chip component P
can be prevented.

As shown in Fig. 11, a shaft 82 is fixed to the
apparatus body 72. The rotary'drum 79 is supported on the
shaft 82 thrbugh a one-way clutch 83. The one-way clutch 83
permits the rotary drum 79 to rotate only in the anti-
clockwise direction. BAccordingly, when the mounter lever A
is pushed so that the feed lever 70 is lowered, the fotary
drum 79 is integrally rotated in the anti-clockwise
direction, due to the action of the eddy current damper 75.
On the other hand, when the feed lever 70 is elevated, the
one-way clutch 83 prevents the rotary drum 79 from rotating.
As a result, the rotary.drum 79 is intermittently rotated
only in the clockwise direction.

Moreover, the eddy current damper 75 not only generates
a resisting force for rotating the rotary drum 79, but also -
exerts, as the reaction force, a resisting force for the

feed lever 70. 1In particular, when the feed lever 70 is



- 15 - Next, the free end 13a of the feed lever 13 is forced to be

| onered by neans of a nmounter lever A so that the feed |ever 13 starts to
be anti-cl ockwi se swiveled as shown in Fig. 5B. Synchronously, the link 11
is anti-clockwi se swveled (noving forward), due to the action of the
spring 21 and the stopper 23. The interlocking shafts 18 and 20 engaged
with the long holes 1la and | 1b are cl ockwi se noved. Thus, the plate 14 is
cl ockwi se rotated, while the plate 15 2¥s~anti - cl ockwi se rotated, -
respectively. Accordingly, the ratchet claw 16 di sposed on the plate 14
and positioned on the upper side is engaged with the ratchet gear 9,

causing mBeelalioRavag8nr tlet Fot DEVIdriin OBKW S SintddRd 113N e3ted.t he

ratchet claw 17 di sposed on the pllate 15 and positioned on
Thus, substantially no resisting force is applied to the
feed lever 70. On the other hand, when the feed lever 70 is
moved upward, the rotary drum 79 is prevented from rotating
clockwise. Thus, a resisting force:for preventing the feed
lever 70 from moving upward is applied. The force for
moving the feed lever 70 upward is caused by the spring 71.
Thus, the energizing force of the spring 71 is inhibited by
the eddy current damper 75, so that the feed lever 70 is
elevated at a low speed.

One arm of the bell crank 74 is interlocked with the
lower end of the feed lever 70, while the other arm is
interlocked with the blade 84 which is movablé horizontally.
Therefore, the vertical reciprocation of the feed lever 70
is converted to the horizontal reciprocation of the blade 84.
As described above, the feed lever 70 is lowered at a high
speed and is elevated at a low speed, due to the action of
the eddy current damper 75 and the one-way clutch 83.
Accordingly, the blade 84 is moved backward at a high speed,
and is moved forward at a low speed. Thus, similarly to the
blade 5 in the first embodiment, the blade 84 can securely
convey forward a chip component P placed thereon by use of .
the frictional resistance.

The operation of the feeding apparatus of the above-

described embodiment will be described with reference to



the lower side is slid on the peripheral face of the ratchet gear 9 in the
anti-clockw se direction, which permts the ratchet gear 9 to rotate.

In Fig. 5C, the feed lever 13 is pushed downward to the lower limt
position. In the state, the tip of the link 11 contacts with the stopper
24 to be stopped, and the ratchet gear 9 stops rotating. Then, the ratchet
claw 17 on the I|ower side is engaged with the next bottom 9b of the
ratchet gear 9. Even if the smﬁveling:%%g1e of the feed lever 13 is

targer than that of the Iink 11, only the feed lever 13 is swveled after
the link 11 contacts with the stopper 24 to be stopped, since the spring

21 is provg'-:g@éj. bﬁj,wepp dhe ffeed - 16 -
Fig. 10 shows the feed apparatus postured when the
mounter lever A is in the upper dead point. In this posture,

the feed lever 70 is in the uppermost position, and
therefore, the blade 84, interlocked with the feed lever io
through the bell crank 74, is in the most forward position.

Fig. 12 shows the feeding apparatus postured when the
mounter lever A starts to be lowered and substantially
reaches the lower dead point. Synchronously with the
mounter lever A, the feed lever 70 is lowered, which causes
the rotary drum 79 to rotate anti-clockwise, due to the
action of the eddy current damper 75. In particular, a
relative velocity is generafed between the yoke 76 having
the magnet 77 attached thereto and the conductor plate 78,
so that an eddy current is caused, which causes a driving
force for anti-clockwise rotating the conductor plate 78
together with the yoke 76. Simultaneously, the feed lever 7
causes the blade 84 to recede at a high speed through the
bell crank 74, so that a slid is generated between the chip
component P and the blade 84. Thus, only the blade 84
recedes while the chip component P remains unmoved.

The conductor plate 78 is anti-clockwise rofated, which
causes the rotary drum 79 to rotate integrally. A claw 79%a
formed on the rotary drum 79 solves clogging of a chip

component P in the gate port, and aligns chip components P



| ever 13 and the link 11. Thus, the stop position of the |ink 11 can be
correctly-regul at ed. Next, when the downward pushing force of the
nmounter lever Ais released, the feed lever 13 is cl ockw se sw vel ed,
caused by the spring 22, as shown in Fig. 5D. The contact of the stopper
23 with the rear end of the link 11 causes the link 11 to sw vel clockw se
(novi ng backward), followng the feed |lever 13. At this tinme, the ratchet
claw 17 on the |ower side, engaged wrt#9 the rat chet gear 9, causes the
ratchet gear 9 to rotate clockwi se, and sinultaneously, the ratchet claw
16 on the upper side is anti-clockw se slid on the peripheral face of the

ratchet gegh & cofip6heRer ftdsmiditat g dHapibed! soheor ai66Rargear 1¥ aten the
feed l ever 13 gets into contact with the stopper 25 to stop, the link 11

al so st opshspi ¥6mpofent Btcl fppad Bdtwden Ahd ¢1akA79hhandvenotkéehet cl aws
16 and 17 are engaged with the ratchet gear 9

part is released from the clipping state by force, the

component P may be broken. However, the eddy current damper

75 has such a function that for a torque higher than a

predetermined value, the torque is partially escaped. 1In

other words, the damper 75 has such a function as to permit

" the relative movement between the yoke 76 and the conductor

plate 78. Thus,.breaking of the chip component P can be

prevented.

Fig. 13 shows the feeding apparatus postured when the
mounter lever A starts to be elevated from the lower dead
point. The feed lever 70 is'elevated, due to the.elastic
energy of the spring 71. When the fed lever 70 is elevated,
the blade 84 advances through the bell crank 74. At\this
time, the elevation speed of the feed lever 70 is inhibited,
and the advancement speed of the blade 84 is also inhibited,
caused by the action of the eddy current damper 75, since
the clockwise rotation of the rotary drum 79 is regqulated by
the one-way clutch 83. That is, by advancing the blade 84
at a low speed, a chip component P as a whole is moved
forward by one pitch, due to the frictional force of the
blade 84. When the chip component P is conveyed to the most
forward position, the top coﬁponent is adsorbed by the

adsorption nozzle B of the chip mounter to be taken out.



in 180[err] symetric positions of the ratchet gear 9. In this

enbodi nent, when the feed lever 13 is lowered and raised, in other words,
when the link 11 is swiveled anti-clockw se (noving forward) and al so,

cl ockwi se (nmoving backward), the ratchet gear 9 can be rotated at a high

speed, since the ratchet gear 9 is forced to rotate. In addition, at

| east one of the ratchet claws 16 and 17 is engaged with the ratchet gear
9 at all times. Accordingly, the ratch8@ —~gear 9 can be securely prevented
fromrotating reversely, - 17 -

t hough no especial clawis additionally provided. The angle 01 at

which the firspiggt cigt+§! 8 dfows a feeding apparatus according to a
fourth embodiment of the present invention.

This embodiment is a modified éxample of the embodiment
of Figs. 10 to 13. Similar or common parts in these
embodiments are designated by the same reference numerals,
and the repeated description is omitted.

In the embodiment shown in Figs. 10 to 13, the feed
lever 70 movably linearly.in the vertical direction is
provided with the yoke 76. The magnet 77 is attached to the
yoke 76. In the embodiment, the yoke 76 (magnet 77) is
moved linearly, and the conductor plate 78 (rotary drum 79)
is rotated. The opposed area between the yoke 76 and the
conductor plate 78 is varied, depending on the position of
the feed lever 70. For this reason, the loss of the driving
force generated by the eddy current damper 75 is larée.
Thus, possibly, the driving force is not effectively be
transmitted to the rotational force of the rotafy drum 79.

Accordingly, in the fourth embodiment, a substantially
sector-shaped swiveling member 90 is rotatably supported on
the central shaft 82 of the rotary drum 79. A long hole 91
elongating in the radial direction is formed so as to
project from the outer periphery of the swiveling member 90.
A pin 93 formed on and protuberant from the side face of the
feed lever 70 is engaged with the long hole 92, whereby the

vertical movement of the feed lever 70 is converted to the



positioned near to the swiveling shaft 12 rotates the ratchet gear 9 is
smal l er than the angle 02 at which the second ratchet claw 17 positioned
far formthe swiveling shaft 12 rotates the ratchet gear 9. That is, the
rotation angle of the ratchet gear (cam 9 when the blade 5 falls into a
bottom 9b of the camis small, while that mhen the blade 5 is raised on a
top 9a of the cam9 is large. Accordin the rear end 5c of the blade 5
can be continuously raised onto the‘té 9a of the cam 9 wi thout stopping
tenporarily on the way to the top 9a. Thus, the continuous advancenent of
the blade 5 can be realized, and the conveying ability of the blade 5 for

the C0”po%%ﬂR%langC%Bv@ﬁeﬁﬁhéﬂcﬁﬁe swive g NfehS6¥ 90PPEAn @e@yol the

vertical wall portion 2, an alignnent feeding device 30 is provided which

aligns ceRYeR Aaper pewee2AfAshes8Soh NREARE} 094 his hesiei ded
between the swiveling member 90 and the rotary drum 79. In
particular, the.eddy current damper 94 comprises an arch-
shaped yoke 95 integrally formed on the outer periphery of
the swiveling member 90, plural magnets 96 attached in an
arc-shaped arrangement to the inner side face of the yoke 95,
and a circular-shaped, non-magnetic conductor plate 78
attached to the outer periphery of the rotary drum 79 and
movable through the gap between the magnets 96 and the yoke
95 opposed to the magnets 96. The yoke 95 may be provided
only in a part of the outer periphery of the swiveling
member 90. The whole of the swiveling member 90 may be
formed from a magnetic material. Furthermore, between the
rotary drum 79 and the center axis 82, a oﬁe-way clutch 83
which permits the rotation only'in the arrow direction (in
Fig. 14, in the anti-clockwise direction) of the rotary drum
79 is provided.

The operation of the feeding apparatus of the fourth
embodiment will be described with reference to Figs. 14, 16,
and 17.
Fig. 14 shows the feeding apparatus postured when the .

mounter lever A is in the upper dead point. Furthermore,
the feed lever 70 is in the uppermost position. Since ihe

feed lever 70 is in the uppermost position, the blade 84



In particular, a stationary drum 31 having a circular concavity 32 is
integrally fixed in the backward upper part of the vertical wall portion 2
of the body 1. Arotary drum 33 is rotatably fitted in the circular
concavity 32 of the stationary drum 31. A cylindrical
conponent - acconmodati on chanber 34 is formed between them A sem-arc
shaped chute groove 35 for aligning the conponents P in the | ongitudinal

- 18 - direction and sliding them dowddard is formed on the inner

peri pheral face of the concavity 32 of the stationary drum 31. The wi dth
of the chute groove 35 is larger than the height or wwdth D of a chip

conponent K pdglotie®iith th8"feed lever 70 through the bell crank 74
is in the most forward position.

Fig. 16 shows the feeding apparatus postured when the
mounter lever A starts to be lowered and reaches
substantially the lower dead point. Synchronously with the
mounter lever A, the feed lever is also lowered, and the pin
93 formed on and projecting from the side face of the feed
lever 70 causes the swiveling member 90 to swivel anti-
clockwise as viewed in Fig.16. With the action of the eddy .
current damper 94, the rotary drum 79 is anti-clockwise
rotated, following the swiveling member 90. In particular,
a relative velocity is produced between the yoke having the
magnéts attached thereto and the conductor plate 78, causing
an eddy current in the conductor plate 78 to generate a
driving force for anti-clockwise rotating the conductor
plate 78 together with the yoke 95 and simultaneously move
baékward the blgde 84 through the bell crank 74 at a high
speed, resulting a slide between the blade 84 and the chip
component P. As a result, only the blade 84 recedes with
the chip component P remaining unmoved.

When the rotary drum 79 is anti-clockwise rotated, the
claw 79a provided on the rotary drum 79 solves clogging of.a
chip component P in the gate port. At this time, an
excessive load may be applied to the chip component P. The

eddy current damper 94 has a function of eséaping a torque



the length L thereof. The chip conponent P may have a columar shape as
shown in Fig. 7B, in addition to a rectangul ar parall el epi ped shape as
shown in Fig. 7A. At the lower end of the chute groove 35, a gate port 36
is fornmed which allows the conmponents P sliding down along the chute
groove 35 in a predeterm ned posture (postured so as to |lie sideways,
directed longitudinally) to pass therethrough one by one. Mreover, a

di scharging path 37 is provided which igns the conponents P passed
through the gate port 36 in one row and guides themonto the blade 5. The
wi dt h and hei ght of the gate port 36 are set to be equal in size to the

width of the ebrgee3bimiespesétil)y. EQen LHi Ghéras Ofordque anghwnt P
sliding down in the rising-up posture clogs in the gate port 36. On the

i nner surfah&noh ptrédeteinined redlus, i applieds theeetd), gbréakingfof ned
whi ch energi zes, oppositely to the discharging direction (in Fig. 2, in
the anti-cthekehip dompohent)p ddre o preavenited.

Fig. 17 shows the feeding apparatus postured when the
mounter lever A starts to be elevated from the lower dead
point. The feed lever 70 is elevated, due to the elastic
energy of the spring 71. When the feed lever 71 is elevated,
the swiveling member 90 is clockwise swiveled, and the blade
84 advances through the bell crank 74. At this time, the
rotary drum 79 to which a torque is transmitted from the
swiQeling member 90 through the eddy current damper 94 tends
to rotate clockwise. However, the clockwise rotation of the
rotary drum 79 is requlated by the one-way clutch 83. For
this reason, with the action of the eddy current damper 94,
the clockwise swiveling of the swiveling member 90 is braked,
so that the elevation speed of the feed leﬁer 70 is
inhibited, and moreover, the advancement speed of the blade
84 is inhibited. That is, by moving forward the blade 84 at
a low speed, a chip component P, as a whole, can be securely
moved forward by one pitch, attributed by the frictional
force of the blade 84.

In this embodiment, the swiveling member 90 and the
rotary drum 79 are coaxially attached, so that the
operational direction of the yoke 95 and the conductor plate

78 are completely coincident. Therefore, the area of the



stopping in the gate port 36 in an abnornal posture to release the
cl ogging. Therefore, even if a conponent P clogs in the gate port. 36, the

claw 38 of the rotary drum 33. renoves the conponent P clogging in the gate
port 36 or - 19 - makes t he conponent

P lie sideways. Thus, the clogging can be solved. * A conversion
mechani smis provided between the feed,, lever 13 and the rotary drum 33,
whi ch converts the sw veling of the'fééd'lever 13 to the anti-clockw se
intermttent rotational novenment of the rotary drum 33. In
particular, a driven pulley 39 (see Fig. 1) is
conductor plate through which a magnetic flux generated in
the magnet 96 is péssed is not changed, so that the driving
force generated by the eddy current damper can be used for
rotation of the rotary drum most effectively. Accordingly,
when the feed lever 70 is operated at a high speed, a stable
torque can be produced to the rotary drum 79. Furthermore,
the low speed advancement and the high speed recession of
the blade 84 can be controlled'with high étability.
Fig. 18 shows a feeding apparatus according to a fifth
embodiment of the present invention. This embodiment is a
modified example of the embodiment shown in Figs. 14 to 17.
In the fourth embodiment, an input load of the mounter
lever A is transmitted to the swiveling member 90 through
the feed lever 70. 1In the fifth embodiment, by integrating
the feed lever with the swiveling member, the swiveling
member 90 can be directly swiveled by means of the mounter
lever A. For this purpose, a contact portion 97 to contact
with the mounter lever A is provided in the outer periphery
of the swiveling member 90. Moreover, in the swiveling
member 90, a protuberant portion 98 having a long hole
elongating in the radial direction is provided. A pin 74a
provided on one end of bell crank 74 is engaged with the
long hole 98a. |

In this case, the number of parts can be reduced, and

the apparatus can be reduced in size.



formed integrally on the outer face of the rotary drum 33.

pulley 39 is interlocked with a driving pulley 40 through a belt 41.

chip conmponent P is clipped between
caused by the rotation of the rotary drum 33, the belt 41 is
pulley 39 or 40, that is, the belt 41 perfornms a torque |im

nmenber,
on the

functi on.

shown in

Thus, breaking of the Chlp conponent P can be prevented.

The driven

If a

the rotary drum 33 and a peri pheral

slid
t
As

Fig. 4, the driving pulley 40 32 ~rotatably inserted onto the

swiveling shaft 12 of the link 11. The feed lever 13 is attached to
outer periphery of the boss of the driving puIIey 40 through a first

one- way

t he inner perlphery of the driving pulley 4

clut chrilds, MY qQVen, shidGsSW \f@tau& E’bbrégubsaé%ﬁtﬂ k&gl a

clutch 43.gi%ch NembedhRsh tresd ,tﬁ@gu%@éfﬁi Iﬂﬁzex&&@fnt 12 is stationary.

When t he

free end 13a of the feed lever 13 is pushed
In this embodiment, the feeding apparatus comprises the

feed lever 70, the rotary drum 79, the one-way clutch 83, an
eddy-current damper 100, énd so forth. The configurations
of the feed lever 70, the spring 71, the bell crank 74, the
blade 84, the rotary drum 79, the one-way clutch 83, and so
forth are the same as those of the embodiment shown in Figs.
10 to 13. sSimilar parts in the embodiments are designated
by the same reference numerals, and the repeated description
is omitted.

The eddy current damper 100 comprises a circular yoke
101 having magnets 102 attached to the inner face thereof
and a disk-shaped non-magnetic conductor plate 103 arranged
in the gap of the yoke 101. The plural magnets 102 are
attached, afranged in the circumferential direction. The
yoke 101 is attached to the rotary shaft 104 through a one-
way clutch 105, and can be rotated only in the clockwise
direction as viewed in Fig. 19, The conductor plate 103 is
attached coaxially with the yoke 101, and can be rotated
both in the clockwise and anti-clockwise directions.

An elastic belt 106 is provided on the circumference of
the yoke 101, and is in contact with the outer peripheral
face of the rotary drum 79. In this embodiment, the

circular belt 106 having a circular cross section is used.

t he

W th

roug second one-way



downward to swi vel anti-clockwise as viewed in Fig. 2, the driving pulley
40 is rotated in the anti-clockw se direction

- 20 - as viewed in Fig. 2 integrally with the feed | ever 13, due to the
first one-way clutch 42. On the other hand, when the feed lever 13 is

cl ockwi se swiveled as viewed in Fig. 2 by neans of the spring 22, the
first one-way clutch 42 idles so that the driving pulley 40 tends to be
kept i.n the stop state. However, sinmcedfhe one-way clutch 42 has a sliding
friction, the driving pulley 40 tends to rotate clockwi se to sone degree,
following the feed lever 13. At this time, the second one-way clutch 43 of

whi ch the gR0etpddqndy e Xt idhal, e.g., a rectangular cross-section
may be used. With the frictional force of the elastic belt
106, the rotation of the yoke 101 is transmitted to the
rotary drum 79, causing the rotary drum 79 to rotate.

The conductor plate 103 is connected to a link 108
through a pin 107. The link 108 is interlocked with the
feed lever 70 through a bell crank 109. Accordingly, the
vertical movement of the feed lever 70 is converted to the
swiveling rotation movement of the conductor plate 103 on.a
shaft 104.

Next, the operation of the feeding apparatus of the
above embodiment will be described with reference to Figs.
19, 21, and 22.

Fig. 19 shows the feeding apparatus postured when the
mounter lever A is in the upper dead point. Also, tﬁe feed
lever 70 'is in the uppermost position. Since the feed lever
70 is in the uppermost position, the blade 84 connected to
the feed lever 70 through the bell crank is in the most
forward position.

Fig. 21 shows the feeding apparatus postured when the
mounter lever A starts to be lowered and substantially
reaches the lower dead point. Synchronously with the
mounter lever A, the feed lever 70 is lowered. The
conductor plate 103 connected to the feed lever 70 through

the bell crank 109 and the link 108 is swiveled and rotated



the swiveling shaft 12 bl ocks the driving pulley 40 from rotating
clockwise. As a result, the driving pulley 40 can be securely kept in the
stop state. That is, the driving pulley 40 is intermttently rotated only
in the anti- clockw se direction. In Fig. 1, for the purpose of
feedi ng conponents P into the conponent acconmodati on chanber 34, a
conponent charging chanber 50 is provided on the rear, upper side of the
stationary drum 31. On the upper si de&” o/ the conponent chargi ng chanber

50, a bulk case 51 is provided detachably and in the inverted posture. The
conponent chargi ng chanber 50 and the conponent-accommodati on chanber 34

are in COAMYH& aiicukwidd) HaEtAone ADIOWDS Bined MR afHedhctidpsage (not
shown). A conponent P can be slid fromthe conponent charging chanber 50

to fallt!rﬁﬁ)ﬁﬁéféﬁﬁﬁﬂﬁﬁﬁﬂent WAPEFOAP0i, oghehgoRer cédveyortbodygi 1D ide

e Ic)c:]iockwise rotated following the conductor plate 103. 1In
particular, a relative velocity is produced between the yoke
101 having the magnet 102 attached thereto, so that an eddy
current is generated in the conductor plate 103 to produce a
driving force for clockwise rotating the yoke 101 together
with the conductor plate 103. Simultaneoﬁsly, the blade 84
is moved backward at a high speed through the bell crank 74,
so that a slid is produced between the blade 84 and the chip
component P. Only the blade 84 is moved backward with the
chip component P remaining unchanged in position.

When the yoke 101 is clock&ise rotated, the rotary drum
79 is anti-clockwise rotated followihg the yoke, due to the
frictional force of the elastic belt 106. As a resul%, the
claw 79a release clogging of a chip component P in the gate
port if it happens. At this time, an excessive load may be
applied to the chip component P. However, since the eddy
current damper 100 has a torque limit function, breaking of
the chip component P can be prevented.

Fig. 22 shows the feeding apparatus postured when the
mounter lever A starts to be elevated from the lower dead
point. The feed lever 70 is elevated, due to the elastic
energy of the spring 71. When the feed lever 70 is elevated,

the conductor plate 103 connected to the feed lever 71



- 21 - In Fig. 2, the discharging path 37 conprises a straight-1line
path elongating fromthe gate port 36 to the blade 5. In Fig. 1, the path
conprises two connected straight |ines having different slopes. A
supporting nmenber 52 reciprocatable in the horizontal direction is
provided on the bottomof the path having a relatively small sl ope,
provided on the lower side. In this case, due to the relatively snal

sl ope of the path on the | ower side, a 38onponent can be snoothly
transferred onto the blade 5. However, the slidablity of the conponent is
reduced. Accordingly, by noving the supporting nmenber 52 in the

through the bell crank 109 and the link 108 is swiveled and
rotated anti-clockwise as viewed in Fig. 22, Accordingly,
with the operation of the eddy current damper 100, thé yoke
101 is about to rotate anti-clockwise. waever, the anti-
clockwise rotation is blocked by the one-way clutch 105.
Accordingly, the rotary drum 79 is not rotated.

Since the anti-clockwise rotation of the yoke 101 is
blocked by the one-way clutch 105, the anti-clockwise
rotation of the conductor plate 103 is braked through the
eddy current damper 100. With the.feed lever 70 being
elevated, the blade 84 advances through the bell crank 74.
However, the elevation speed of the feed lever 70 is
inhibited,'due to the rotation resistance of the conductor
plate 103, and the advancement speed of the blade 84 is also
inhibited. That is, by moving forward the blade 84 ét a low
speed, the whole of a chip component P is moved forward by
one pitch, due to the frictional force of the blade 84.

In this embodiment, the yoke 101 and the conductor
plate 103 constituting the eddy current damper 100 are
coaxially provided. Accordingly, the area through which a
magnetic flux is passed is not changed, and the eddy current
damper 100 can emit a stable driving force. Both of the
yoke 101 and the conductor plate 100 are formed in a
circular shape, and the radii of gyration are small, so that

effects of inertial is considerably reduced. Thus,



vertical direction, the conponents is prevented fromstaying. The detai
constitution is proposed in Japanese Patent Application No. 10-189549

whi ch the applicant of the present invention was previously filed.
Furthernore,- in Fig. 2, for sinplified description, the rear end 5c of the
bl ade 5 contacts directly with the peripheral face of the cam9. In Fig.

1, acamfollower 53 in contact with the cam9 is additionally provided.
The cam follower 53 is interlocked with®the rear end of the blade 5. A
spring 54 for energizing the camfollower 53 in the cam direction is used
i nstead of the spring 8 for energizing the blade 5 backward. This

Structur € hazdhoddEnffudiids dii ar;g%%edrlﬁaa%n%%en'iaheageé\apl i cation No.
10- 185517. he conveyl ng ne for conveying a conponent P

operation and so forth can be inhibited. Furthermore, the

=] and the conductor plate 103 are
rotatably provided on the shaft 104 which is separated from
the rotary drum 79. Thus, the yoke and the conductor plate
103 can be optionally positioned. The flexibility of layout
is enhanced. The height of the feeding apparatus can be
realized.

Fig. 23 shows a feeding apparatus according to a
seventh embodiment of the present invention. The embodiment
is a modified example of the embodiment of Figs. 19 to 22.

In the sixth embodiment, the elastic belt 106 is
disposed on the outer periphery of the yoke 101, With the
frictional force of the belt 106, the rotary drum 79 can be
rotated following the yoke 101. In the seventh embo&iment,
gears 10la and 79a are provided on the outer periphery of
the yoke @égzﬂ and that of the rotary drum 79, respectively, V/f
which are engaged with each other.

In this'case, the gears 10la and 79a, interlocked with
each other, can be securely rotated.

The present invention is not limited to the above-
described embodiments.

In the above-described embodiments, the blade is used
as a means for conveying a chip component P discharged from :

the discharge path to the take-out position. An endless



- 22 - di scharged fromthe discharging path 37, to the take-out position
of an adsorption nozzle Bis not limted to the blade 5. A conveyor belt
may be enpl oyed. The conveyor belt is intermttently rotated through a
ratchet nmechanismor the |I|ike, by the downward pushing force of the
mounter |ever A of a chip nounter. Figs. 8 and 9 show a feeding
apparatus according to a second enbodi nent of the present invention.

In the first enbodi nent, the feed IeVEr4QL?'receiving an operational force
fromthe nounter lever Ais swiveled on the support shaft 12 as an
exanple. In this enbodinment, a first feed | ever 60 novable vertically and

a swvel ab&&lﬁéﬁ&@%i@%)} P TenRA Rl PTAY tH8E- case, a driving
pulley for driving the belt may be intermittently rotated by
means of a ratchet mechanism, using a feed lever, and so -
forth.,

Furthermore, for the purpose of releasing a chip
component clogging in the gate port, the claw of the rotary
drum is used as a rotational member.- A rotary vane may be
used as described in Japanese Unexamined Patent Application
Publication no. 11-71018. In this case, the rotary drum
doesn't need to be used.

As the conversion mechanism, the frictional belt is
used in the first and second embodiments. In the third to‘
seventh embodiments, the eddy current damper is employed.
The frictional belt and the eddy current damper are not
restrictive. A means, which transmits a power and haE a
torque limit function, is available.

As seen in the above description, the feeding apparatus
of the present invention comprises the feed lever which is
reciprocated correspondingly to a load input from the chip
mounter, and the.converSion mechanism for converting the
reciprocation of the feed lever to the rotational movement
of the rotary member. Accordingly, a driving source for
rotating the rotary member ié unnecessary. The structure
can be simplified. Furthermore, the adsorption and taking-

out of a chip component synchronous with the rotation of the



The first feed lever 60 is supported novably in the vertical direction by
a pair of upper and lower links 61 and 62, and is energized upward with a
spring 63 at all times. In the |lower part of the first feed |lever 60, a

| ong hole 60a elongating horizontally is formed. A pin 64a fixed in the
top of the second feed lever 64 is slidably engaged with the |ong hole
60a. A shaft 65 is fixed in the base end of the second feed |ever 64. The
second feed | ever 64 can be swiveledohlthe shaft 65. A driving pulley 67
is attached on the shaft 65 through a one-way clutch 66. The one-way

clutph 66 | ocks the shaft 65_mhen the_shaft 65 is anti- clockw se rotated,
and i dies pBeary graR3édn e | el SRIHY S -

Furthermore, the conversion mechanism has a torque
limit function by which a slide is generated when the
rotation resistance of the rotary member becomes higher than
a predetermined value. Even if a chip component clogging in
the gate port is caught in the rotary member, the rotational
force of the rotary member is escaped, preventing an
excessive load from being applied to the chip component.
Thus, advantageously, breaking of the chip component can be

prevented.



rotated. A belt 41 is provided between and wound around the driving pulley
67 and a driven pulley 39 disposed on the side-face of the rotary drum 33.
Furthernore, a one-way clutch 68 is provided on the rotary drum 33. The
rotary drum 33 is attached to a stationary shaft 69 through the one-way
clutch 68. The alignment feeding apparatus 30 simlar to that in the first
enbodi nent is provided inside of the rotary drum 33. In this

enmbodi nent, by pushing down the first=f&dd |ever 60 by neans of the
mounter | ever A, the second feed lever 64 is anti-clockw se sw veled, as
shown in Fig. 9, and the one-way clutch 66 |ocks so that the driving

pulley 67 garaféick f@ﬁyﬁ . rotated. Therefore, the driven pulley 39 is
rotated through the %e t 4%? following the driving pulley 67, which causes

the rotary drum 33 to rotate anti-cl ockw se. Wien t he downward
pushing force of the nmounter |ever A :

1. A feeding apparatus for a chip component having a
cémponent accommodation chamber for éccommodating many chip
components, an alignment path for aligning the chip
coméonents in the component accommodation chamber in one row
to discharge, and a rotary member for solving c%ogging of a
chip component in the alignment path,

comprising a feed lever operable to be reciprocated
linearly or swiveled correspondingly to a load input from a
chip mounter, and

a conversion mechanism for cénverting the motion of the
feed lever to the rotational movement of the rotary member
and having a torque limit function of escaping the
rotational force of the rotary member when the rotational
resistance of the rotary member becomes higher than a

predetermined value.

2. A feeding apparatus for a chip component according to
claim 1, wherein the alignment path comprises a chute groove
formed in the inner periphery of the component accommodation
chamber and suited to align chip components in a
predetermined direction and slide the chip components
downward,

a gate port formed in the lower end of the chute groove

_—_
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Is released, the first feed |l ever 60 is returned upward by neans of a
spring 63, causing the second feed |lever 64 to sw vel clockw se. However,
the one-way clutch 66 idles for the clockw se rotation. The driving pulley
67 tends to be kept in the stop state. The one-way clutch has a sliding
friction, so that the driving pulley 67 tends to rotate clockw se to sone

degree. At this time, the one-way clut 68 contained in'the rotary drum
33 blocks the driving pulley 67 fromrotating clockw se.. Thus, the driving
pull ey 67 can - 24 - be securely kept

in the stop state. Accordingly, the vertical novenent of the first feed
| ever 60 ndbqeernictting chip components sliding down in a

predetermined posture along the chute groove to pass
therethrough one by one, and
a discharging path for aligning the chip components

passed through the gate pért in one row to discharge.

3. A feeding apparatus for a chip component according to
one of claims 1 and 2, wherein the rotary member is a claw
portion provided on the inner wall of a rotary drum
constituting one side wall of the component accommodation
chamber, operable to be rotated along the inner periphery of
the component accommodation chamber, and suited to energize
a chip component stopping in the gate port in an abnormal
posture oppositely to the discharging direction to release

\

the clogging.

4. A feeding apparatus for a chip component accofdiﬁg to
any one of claims 1 to 3, wherein the conversion mechanism
comprises

a shaft'for swivelably supporting the feed lever,

a driving pulley attached to fhe.shaft,

a driven pulley attached to the rotary member, .

a one-way clutch provided between the shaft for the
feed lever and the driving pulley or between the rotary

member and the driven pulley, and

_—

_—
—
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rotary drum 33 to rotate anti-clockwise intermttently. In this
enbodi nent, the belt 41 also has a torque limt function. Even if a chip
conponent P is clipped between the rotary drum 33 and the gate port 36,
.and so forth, the belt 41 is slid on the pulley 39 or 67, escaping the
force. Therefore, breaking of the chip conponent P can be prevented.
Figs. 10 to 13 shows a feeding apparatus, according to a third enbodi nent
of the present invention. This feetfng apparatus contains a feed | ever
70 and a spring 71 for return-energizing the feed | ever 70 upward. The
feed lever 70 is supported novably in the vertical direction on an
appar at us body a7 dbeltepricvidet]) betwveeghaad wonkd73reafndathel drivimgk 74. The
mounter |ever A of a chip nounter is disposed on the upper side of the
feed | everpulley Tdmd nohentdrivery gpuldept,oget her with the operation of the
chip nounter, is noved vertically in a predeterm ned stroke range.
whereby the belt is slid when a torque higher than a
predetermined value is applied to the driving pulley or the

driven pulley.

5. A feeding apparatus for a chip component according to
any one of claims 1 to 3, wherein the conversion mechanism
comprises

a power transmission means provided between the feed
lever and the rotary member and utilizing an eddy current
damper, and

a one-way clutch allqwing the rotary member to rotate

only in one direction.

6. A feeding apparatus for a chip component according to
any one of claims 1 to 3, wherein the conversion mechanism
comprises |

a éwiveling member interlocked with the feéd‘lever and
prévided coaxially with the rotary member,

a power transmission means provided between the
swiveling member and the rotary member and utilizing an eddy
‘current damper, and

a one-way clutch allowing the rotary member to rotate

only in one direction.

—_—
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Accordingly, the feed lever 70 is pushed downward by means of the nounter
“lever A An eddy current danper (power transm ssion neans) 75 is
provi ded between the feed |l ever 70 and a rotary drum 79. The eddy current
danper 75 conprises a yoke 76 having a U shaped cross section, forned
integrally with the feed lever 70, a magnet 77 attached to the yoke 76,
and a circul ar . - 25 - ri ng- shaped,
non- nagneti ¢ conductor plate 78 novalt 645th'rough the gap of the yoke 76.
The conductor plate 78 is fixed to the outer periphery of the rotary drum
79. A magnetic field generated in the yoke 76 acts on the conductor plate
78 in
7. A feeding apparatus for a chip component according to
any one of claims 1 to 3, wherein the conversion mechanism
comprises
a - first swiveling member interconnected with the feed
lever and operable to be swiveled by operation of the feed
lever,
a second swiveling member provided cocaxially with the
first swiveling member and operable to be swiveled
correspondingly to the movement of the first swiveling
member and transmit a power to the rotary member,
a power transmission means provided between the first
and second swiveling members and utilizing an eddy current
damper, and
. 3 ’
a one-way clutch allowing the rotary member to rotate

only in one direction.

8. A feeding apparatus for a chip component according to
any one of claims 5 to 7, wherein the power transmission
means utilizing the eddy current damper comprises

a non-magnetic conductor provided on one of the member,

a yoke provided on the other of the member and
constituting a magnetic path, and

a magnet attached to the yoke in such a manner that a

flux acts on the non-magnetic conductor orthogonally.

R T



the orthogonal direction. Wen the yoke 76 and the conductor plate 78 are
relatively noved fromeach other in the vertical direction with respect to
the drawi ng paper of Fig. 11, the magnetic field exerts a resisting force
between the yoke 76 and the conductor plate 78. In this enbodinent, the
yoke 76 is fornmed on the feed |l ever 70, and the conductor plate 78 is
formed on the rotary drum 79. The yoke 76 nmay be forned on the rotary drum
79, and the conductor plate 78 may be ¥%rmed on the feed |ever 70

The rotary drum 79 and the apparatus body 72 forma conponent
accomodati on chanber 80 between them simlarly to the first enbodi nent.
The conporEsd TP OPAAIR Prscajoxtng 80 is provided with an alignnent
mechani sm containing a chute groove 81, a gate port (not shown), and so
forth, with which chip conmponents can be aligned and discharged into the
di'schargi ng path (not shown) through the gate port. A chip conponent

clogging in the galed Nevlercdd lowered, correspondingly to the load
ihpuﬁ of a chip mounter. A rotary drum is intermittently
moved through a conversion mechanism, intermittently in one
direction. Chip components placed in a component
accommodation chamber are aligned and discharged. When a
rotation resistance larger than a predetermined value acts,
a belt is slid, and breaking of a chip component is

prevented.

__________________._—»/‘—
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be .removed by a claw 79a fornmed on the rotary drum79. A chip conponent P
di scharged into the discharging path is fed onto & blade 84 which will be

descri bed | ater. - The rotary drum 79 is rotated with respect to the
- 26 - tus body 72. In the event that a {#Hi\ cCOFERNEREP 8@ 90 g n
the slidi %ﬁ‘ﬁdn&f 2t@e rotary drum 7HERE2000-247323si ve force Emy %53

g

applied t hi p, which causes the chip conponent P to break—Or tie
ot her han%%’eddy ctbent JaVAMETHF V\DDCWEB/ﬁr]OVi BRAWN BS

transm ssitﬁ iroute fromthe fetd lever 70 to the rotary drum 79, perforns

a torque unction for escapi ng the rotational force of
F/G. 1 |
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the rotary drum 79. Thus, breaking of the chip conmponent P can be
prevent ed. As shown in Fig. 11, a shaft 82 isfixed to the .apparatus
body 72. The rotary drum 79 is supported on the shaft 82 through a one-way

clutch 83. The.one-way clutch 83 permts the rqpary dc 79. 10 rotate only
in the agihescl ackw, seodirection. According b H t e&%&#%ﬁ ver? R
o otary L .7Q2i/s 18

i s pushedEs

3 . SE
- —— i aVa =00 - () bl 2amd =t

I nt egr al l:@r_f%:at ed in the anti-clockwi se direction, due to the action of

t he eddy uﬁr Ent anper 75. On the other hand, when the feed lever 70 is
el evated, t G'@ -way clutch 83 prevents the rotary drum 79 fromrotating.
As a result, the rotary drum79 is intermttently rotated only in the

cl ockwi se direction. Moreover, the eddy current danper 75 not only
generates a resisting force for rotatdhg the “&o}{{ um 79, but also
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exerts, as the reaction force, a resisting force for the feed lever 70. In
particul ar, when the feed lever 70 is -
27 - noved downward, the rotary drum 79 is |ntegrally rotated. Thus,

substantially no resisting force is applied to tm- L. 70, Ch the
other hasghmamheen: { hpafpef |ever 70 is npys ét%ﬁ%gtg ch? ;Jéas
= A e—for e\ nt

prevent ed fromrrotatTmg———ctockw

the feed-Hgpage 70 from noving upward is applled The force for nmoving the

f eed Iever Ep d i's caused by the spring 71. Thus, the energizing
force of th Lgplng 71 is inhibited by the eddy current danper 75, so that

the feed lever 70 is
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el evated at a | ow speed. One armof the bell crank 74 is interl ocked
with the lower end of the feed | ever 70, while the—other armis
interl ocked with the blade 84 which is novable horlzontally Ther ef or e,

t he verti cal reC|procat|on of the feed lever 70 g ted to é@gée
horlzont ;sé s s gy

| ever %ﬂ = . 8 JHR S e o 9 | Q\\L Q%e UéSt 0
t he actl the eddy current danper 75 and the one- way clutch 83.

Accordi ngly, é; | ade 84 is noved backward at a high speed, and is noved
forward at & I®w peed. Thus, simlarly to the blade 5 in the first '
enbodi nent, the blade 84 can securely convey forward a chip conponent P

pl aced thereon by -use of 44theafrictional resistance. . The operation of

t he feeding apparatus of ‘¢ he¢above- "described enbodi ment will be described
with reference to 40 i

////,,,,,/,,///,:;;:
“Tii A
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- 28 - Figs. 10, 12 and 13. Fig. 10 shows the feed apparatus
postured when the nounter lever Ais in the upper—~dead point. In this
posture, the feed lever 70 is in the uppernost posi tion, and t her ef or e,
the bl ade 84, interlocked with the feed lever 70, %o beII crank
74, is i ngiag o d p05|t|on : %l 17E!
appar at us po - BHA - | ower an®/
substantially reaches the | guwer dead p0| nt . Synchronousl y with the
nounter |ever A the feed/bgumarQ i s | onwered, which causes the rotary
drum 79 to rotate dnti-c A action of the eddy current
danper 75. In partul :
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relative velocity is generated between the yoke 76 having the naghet 77
attached thereto and the conductor plate 78, so ttiat an eddy current is
caused, which causes a driving force for anti-clockw se rotating the

conductor plate 78 together with the yoke 76, SapyH anp&lflg%t@ﬁ'f(ge?d
ke el

|l ever 7 BEEmEes=the hlage 84 t0 receo!e. %md@bgﬂﬁp?gd t'hr oug ﬁ 8

crank 74, so that a sSliTd s generated bDetween tne Cchi p—_conpoment—P—ana—
bl ade 84=F®3 only the-blade 84 recedes while the chip conponent P
remai ns un Wﬁd The conductor plate 78 is -.anti-cl ockw se rotated,
whi ch causes tE@ rotary drum79 to rotate integrally. A claw 79a forned
on the rotary drum 79 sol ves clogging of a chip conponent P in the gate
port, and aligns chip conpone P

 DISCHARGING DS CHARGING
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- 29 - In a conponent acconmodati on chanber 80 to discharge. If a chip
conponent P clipped between the claw 79a and anothér part is released from
the clipping state by force, the conponent P may be broken However t he
eddy current danper 75 has such a function thaz% E |ghe than a
predet er n¥iE e torque is parti t e
darrper 75 ha?gﬁﬁ% g%ll?ﬁgl oM —as—to ettt %ﬁ%pﬁél o -e—P\ hp

t he yoke =f@g®¥~t he conductor plate 78. Thus, breaki ng ‘'of the chip
conponent WIJ:EEF ? prevent ed. Fig. 13 shows the feeding apparatus
post ur ed he” nounter lever A starts to be etlevated fromthe | ower
dead point. The feed |lever 70 is el evated, due to the ‘elastic energy of

t he spring 71. V\herAx-{u@d | ever 70 is el evated,
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t he bl ade 84 advances through the bell crank 74. At this tinme, the

el evation speed of the feed lever 70 is inhibited, "~ and the advancenent

speed of the blade 84 is also inhibited, caused by the action of the eddy

current danper 75, since the clockw se rotatio H?ﬁ 79 S

regul at e EIBE Fhel @ra-2@y cl utch 83. Th%ﬁ%o(pﬂ%% ﬁg Zéﬁaat
1é9,

a | ow speed, a chip conponent P as—a wh ‘"" Aol hv

due to tﬁﬁgﬂ?#étlonal force of the blade 84. Wen the chip conponeni Pis
conveyed qng@hé?nnst forward position, the top conponent is adsorbed by
the adsorption nozzle B of -the chip nounter to be taken out.

- 30 -
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Figs. 14 to 17 shows a feeding apparatus according to a fourth enbodi ment
of the present invention. Thi s enmbodi ment is a-nodifi.ed exanpl e of -the
embodi nent  of Figs. 10 to 13. Sinmilar or common parts in these

enbodi nents are designated by the sarre ref erenc %nt

repeat ed ESE&EBptilo0 42 omitted. H‘gjﬁ%@ sﬁ?o]v\n? 8 §s1 718
to 13, the feed Tever /0 novabtrytimeart y ... e ticaldiredionds 18
provi ded,mﬁ.:eﬁ'é yoke 76.- The magnet 77 is attached to the yoke 76. In
t he enbodi rTF tGr. tiipe yoke 76 (magnet 77) is noved linearly, and the
conductor plate 78 (rotary drum79) is rotated. The opposed area between
the yoke 76 and the conductor plate 78 is vari ed, dependi ng on the
posi-tion of the feed | ever 70. ‘For this reason, the | oss of the drivi ng
force generated by the eddy gurrent danper 75 78 |arge. Thus, possibly,
the driving force is not effec p-tted780 the rotational
force of the rotary. drum 79

~

|
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e N 81
2p — K e
@ N
727 2 :;,/../;; %//){/I/III/I//? )A N%’/[/f/’/f/éfl ~mmawww
75}1 718 '3' 8 83 79
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Accordingly, in the fourth enbodi nent, a substantially sector-shaped

swi veling nenber 90 is rotatably supported on thecentral shaft -82 of the
rotary drum 79. A long hole 91. elongating in the radial direction is
formed so as to project fromthe outer perlphe %%@3”% Ilg%gnenber
90. A pm@.gfﬁrl dg @ngand protuberant - Q%gf : 82

| ever 70 gaged—w e—tong—hete “’, m“‘ eb e -1 el
of the fefgqoder 70 is converted to the
- 31 - sEnglhgﬁ novenment of the swi veling nenber 90 An eddy current

o] S

danper (p m ssion nmeans) 94 is prOV|ded bet ween the swi vel i ng
menber 90 and the rotary drum79. In

T8

19

T




particul ar, the eddy current danper 94 conprises anmarch- shaped yoke 95

integrally formed on the outer periphery of° the sw veling nenber 90,
plural nmagnets 96 attached in an arc-shaped arrangenent to the inner side

face of the yoke 95, and a circul ar-shaped, non tiZRE9nsliact
78 attacHEMEG e 4L 20 peri phery of tfﬁﬁ%@py%ﬁn 7 ﬁ%nd $ Oé }fa}{%

t hrough thé gap Detween the nagnets 96 and [he yoke 95 opposed LU te
magnet s 96HEErYoke 95 may be provided only in a part of the outer.

peri phery Oﬁﬁdg gﬁqvellng nmenber 90. The whol e of the swiveling menber 90
may be for f'rom a magnetic material. Furthernore, between the rotary
drum 79 and the center axis 82, a one-way clutch 83 which permts the
rotation only in the arrOM/dlrectlon (in Fig. 14, in the anti-cl ockw se

direction) of the rotary drum 7 ovi ded. The operation of the
fegding apparatus of the fourth prd o
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embodi ment will be described with reference to Figs. 14, 16, and 17.
Fig. 14 shows the feeding apparatus postured when fhe nounter lever Ais
in the upper dead point. Furthernore, the feed lever 70 is in the

uppermost position. Since the feed lever 70 is iyitdhe wppgr t §gpitiqn,
the bl ad@&MEE=10420 KFE2000-24722 2 - BE| n?ﬁ@c% /%ﬁh

the feed |l ever 70 through tThe berr_crank .74 15 1t the nmost—forward
posi ti on.¥8¥6Fig. 16 shows the feeding apparatus postured when the

nount er IeP:eF A ﬁtarts to be |l owered and reaches substantially the |-ower
dead point. E{/nL ronously with the ’ .
_u ‘
g 93 95 95 78 Ty 82
% Hl n V///////}'V ///ZrV//ﬂ'/////A//////f////ﬂ//?//a
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mounter |lever A the feed lever is also |lowered, and the pin 93 forned on
and projecting fromthe side face of the feed I|evér 70 causes the

swi veling nenber 90 to swivel anti- clockw se as viemed in Fig 16. Wth
the action of the eddy current danper 94, the y
anti-cl EWHE= ¥ & 4t24@ fol | owing the WZ@M—Q@?Z‘E‘?WG §r’23/c6|1%

a relatiée velocity is produced between tne yoke maviTyg ttre u“btu
attache o and the conductor plate 78, causing an eddy current in
the conduftijofy.pirpte 78 to generate a driving force for anti-clockw se
rotating the conductor plate 78 together with the yoke 95 and

si mul t aneously nove . backward the blade 84 through the bell crank 74 at a
hi gh speed, resultrng a slide betmeen the bl ade 84 and the chip .conmponent
P. As a result, only the Akg recedes with he cbgp conponent P -
remai ni ng unnoved. V%en bdrotary d 79 is_amy -clockw se rotated
the claw 79a provrded o& the- rotary drd i ng of a

4
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chip conponent P in the gate port. At-this time, an excessive |oad may be -
applied to the chip conponent P. The eddy current danper 94 has a function
of escaping a torque - 338 - (a torque

limt fungtion). Even if when a.torque higher p tgrgin val ue
i s appl i d&EHEF= 4 0 Baki ng of the chi ﬁﬁgm@g%iﬁ cgﬁgﬁeﬁ SSH

Fig. 17 s?gg tEe f eedi ng apparatus po SjommnvalS = |14A 18

starts to ated fromthe | ower dead point. The feed lever 70 is.

el evat ed, ché Q:-Q]t%e el astic energy of the spring 71. Wen the feed | ever
a

71 is elev e swiveling nmenber 90 is clockw se swiveled, and the
bl ade . . : '

R
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84 advances through the bell crank 74. At this ti me, the rotary drum79 to
which a torque is transnitted fromthe sw veling Wenber 90 through the
eddy current danper 94 tends to rotate clockw se. However the cl ockwi se

rotation t rotary drum79 is regul ated by tc
this reas%iggéfﬁ]t@eﬂa‘&ﬂ on of the eddy $IE 3000424 ggqper , % %%g&
T 1- 1

sw vel i ng % tgg swi vel i ng nenber 90 1S brakKed,” so that—t
speed of t d |l ever 70 is inhibited, and noreover, the advancenent

speed of th§Fplade? 84 is inhibited. That is, by noving forward the bl ade
84 at a low speed, a chip conponent P, as a whole, can be securely noved
forward by one pitch, attributed by thmfgctlonal force of the bl ade 84.
In this enbodi nent, the sw velldsg rg ey ¥0gand the rotary drum 79 are
coaxi aIIy'attached, so t hat aEdwrectlon of the yoke 95 and
the conductor plate Sy

M= \
-
o -\L <
T
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78 are conpletely coincident. Therefore, the area of the
- 34 - conductor plate through which a magnetic flux generated in the
magnet 96 is passed is not changed, so that the driving force generated.by

t he eddyégggggg%zﬂgaggkyﬁan be used for _rotatiod@Hf Bt NERA gHy dBWTI“%ﬁ

effectiv _ when_t He_f eed 2000247227 operated aE=a heghig
speed, a torque can be produced to the rotary drum 79. Furthermore;
the'l ow sp advancenent and the-hi gh speed recession of the bl ade 84 can
be controll (ﬁﬁﬁhohigh_stabilityu - Fig. 18 shows a feedi ng appar at us
according to a fifth .enmbodi ment of the present invention. This ‘enbodi nent
s a '
| _ B [
& 82 8 106 102 195 104 ¢4 .
_ 103
107
108
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nmodi fi-ed exanpl e of the enbodi ment shown in Figs. 14 to 17. - In the
fourth enbodi ment, an input |load of the nounter lever Ais transnmtted to
the sw veling menber 90 through the feed lever 70. In the fifth

enbodi nmen nte rating” the feed lever wth tEeHsM nbgr

swivel i ngtg&% dod Qe directly sw \zﬁﬁglodwzms o) thezﬁﬁﬂ?(ﬁl.}/ t}ea
| ever A. Fggé%;; purpose a contact portron 97 10 contact —wth—the 18
nounter |e S provided in the outer periphery of the sw veling nmenber
90. MreoveF| tn % swi veling nenber 90, a protuberant portion 98 having
a long hole elongating in the radial direction is provided. A pin 74a
provi ded on one end of bell,crank.74 is engaged with the. |ong hole 98a.

In this case, the nunber ofA an be reduced, and the apparatus can be
reduced in size. ﬁ‘{jf B : :

tt
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- 35 - Figs. 19 to 22 shows a feeding apparatus according to a

si xth enbodi nent of the present invention. I it his ' enbodi nent, the

f eedi ng.apparatus conprises the feed |l ever 70, the rotary drum 79, the
one- way clutch 83, an eddy-current danper 100, o] rth. The
conf i gur R —off Oheaf@ed | ever 70, | t he @ellzﬁrarﬂd?m?Hhe
bl ade 84, the rotary drunr 79 —theore—way—& Tand so fodip di8d tis

same as tﬁ@%ﬂ'—the enbodi nent shown in Fi gs 10 to 13. Simlar parts In
t he errbodl gg designated .by the sane reference nunerals, and the
repeat ed descrl p n is omtted, * The eddy current danper 100
conprises a circular yoke 101 having nmagnets 102 attached to the inner
face thereof : : - ~
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@@Mdi sk- shaped non-nmagneti c conductor plate 103 arramg@uaﬁe@g}pg
ed inTthe

t heryoke 101. The plural nmgnets 102 are attached, arr

circunferential direction. The yoke 101 is attached to the'7ro.teyry ,shity*g
104 through a one- way clutch 105, and can he rotated only'in tHe =YYV
clockwise direction as viewed in K g4649. The conductor plate 11)&1@5
attached coaxially with the yoke 101, and can be rotated both in the

cl ockwi se and anti-cl ockwi se di reﬁBE?T&CT An el astic belt 106 is

provi ded on the circunference of the yoke 101, and is in contact with the

O BV S EEERING A AN RS ™

A feed lever is lowered, correspondingly to the load
input of a chip mounter. A rotary drum is intermittently
moved through a conversion mechanism, intermittently in one
direction. Chip components placed in a component
accommodation chamber are aligned and discharged. When a
rotation resistance larger than a predetermined value acts,
a belt is slid, and breaking of a chip component is

prevented.

FIGURE. 2

- - mne. o e
¥

N ) 2 4 55 IW... 7~
¥ Vg & By
H )

e
WItNE o

LA

i SR R 223 R -

L7 e
Lo

ZTENR B .

REPLACEMENT SHEET
07 DEC 2000

2000067 30-2 |ps




- 36- +* The shape may be optional, e.g., a rectangular cross-section may
be used. Wth the fri.ctional force of the elastic belt 106, the rotation
of the yoke 101 is transnitted to the rotary drum 79, causing the rotary
drum 79 to rotate. The conductor plate 103 is connected to a |ink 108
through a pin 107. The link 108 is interlocked wi:th the . feed | ever 70
through a bell crank 109. Accordinglyd the vertical nmovenent of the feed
| ever 70 is converted to the sw velifg=rstation novenent of the conductor
plate 103 on a shaft 104. Next, the operation of the feeding
apparatus ?; bhe above enbodi nment will be described with reference to

Fi gs. & Fig. 19 shows the feeding apparatus postured
when the nount'er Iever Ais in the upper dead point. Also, the feed

31 511_
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lever 70 is in the uppernost position. Since the feed lever 70 is in the
upper nost position, the blade 84 connected to the feed | ever 70 through
the bell crank is in the nost forward position, Fig. 21 shows the

f eedi ng apparatus postured when the nounter |ever 'A stdrts .to be | owered
and substantially reaches the |ower dead point. Synchronously wth the
mounter |lever A the feed lever 70 is |I2wered. The " conductor plate 103
connected.to the feed | ever 70 througfm™tTfie bell crank 109 and the link 108
i's swivel edFAg .r gt at ed - 37 - in'the
cl ockwi se direction. At this tinme, with the action

OPERATIONAL
FORCE

-

1'3a

| 1rP‘,B |
.‘ 8 P

4
P1 L, SRR OSTRATTTTRY AN

I AT 0 11
| bR @)
AN ANNRRUIARM N

B g . %
B

REPLACEMENT SHEET
07 DEC 2000 |




of¢ t he* eddy current danper
rotated foll ow ng the conductor
velocity is produced between the yoke
so that an eddy

t her et o,

100, the yoke conveyor body 11 is clockw se
plate 103. In particular, a relative
101 having the nagnet 102 attached

current is generated in tHe conductor plate 103

to produce a driving force for clockw se rotating the yoke 101 toget her

with the conductor
backward at i g
pr oduced beFﬁk it ?%
i's nmoved backward with the
When t he

is anti-clockw se rota
of the elastic bgli-10

posi tion.

chi p conponent
excessi ve | oad
eddy

plate 103. Sinultando
speed through the DeTT crank 74,
e blade 84 and the chip

the blade 84 is noved
so that a slid is
conponent P. Only the bl ade 84
chi p component P renai ni ng unchanged in

i 8 clockwi se rotated, the rotary drum 79

usly,

Z
\

eo—fot+ nd thepyoke, due to the frictional force
5. As_a repul tthe claw 79a rel ease cl oggi ng of a
ns. At this tinme, an

nponent P. However, since the
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cufrent danper 100 has a torque limt function, breaking of .the chip
conponent P can be prevented. Fig. 22 shows the feeding apparatus
postured when the nounter lever A starts to be elevated fromthe | ower

dead point. The feed lever 70 is elevated, due to the el asti.c. energy of
the spring 71. Wen the feed lever 70 is elevated, the conductor plate 103
connected-to the feed | ever 71 4 - 38 -
t hrough the bell crank 109 and the |limk—%®8 is swiveled and rotated
anti-clockmFﬁd}aS?vremed in Fig. 22. Accordingly, wth the operation of

the eddy current danper 100, the yoke

REPLACEMENT SHEET
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101°is about to rotate anti-clockw se. However, the anti- clockw se
rotation is blocked by the one-way clutch 105. Accordingly, the rotary
drum 79 is not rotated. Since the anti-clockw se rotati on of the yoke
101 is blocked by the one-way clutch 105, the anti-clockwise rotation of
the conductor plate 103 is braked through the eddy current danper 100.
Wth the feed | ever 70 being .l evat.ed, §he bl ade 84 advances through the
bell crank 74. However, et on speed of the feed lever 70 is

i nhi bited, due to h”ﬁ\ RS 3¢ conductor plate 103, and
t he advancenent sped&¥| ATC R vy off \¥»Yi ted. That is, by
noving forward the bl'Sgeg ) w_"‘;ni-of a chi p conponent
Pis noved forward @ ] ' . g force of the bl ade
84. In this € Ry ¥} & corjductor plate 103
constituti t he eden.ol ' - e ay’ al 1fy provi ded..
Accordi ngl y the arod im hhi X SRR &

&
w
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magnet ic flux is passed is not changed, and the eddy current: danper 100
can emt a stable driving force. Both of the yoke 101 and the conductor
plate 100 are formed in a circular shape, and the radii of gyration are
small, so that effects of inertial is considerably reduced. Thus,

- 39 - hazar dous i nfluences such as vibration.at. high speed operation
and so fofth can be inhibited. Furthd noxe, the vyoke -
and the coﬂl&:tér plate 103 are rotatapry provided on the shaft 104 which

I s separat 19m the rotary drum 79. Thus, the yoke and the conduct or
plate 103 .can be optionally positioned. The flexibility of |ayout

EPN
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I s, enhanced. The hei ght of the feeding apparatus can be realized.

Fig. 23 shows a feedi ng appar.atus according to a seventh enbodi ment of the
present invention. The enbodinent is a nodified exanple of the enbodi nent
of Figs. 19 to 22. In the sixth enbodinment, the elastic belt 106 is

di sposed on the outer periphery of the yoke 101 Wthithe frictional force
of the belt 106, the rotary drum 79 caf be rotated follow ng the yoke 101.
In the sevgﬁfa'agpodinent, gears 10l1==&fmd 79a are provided on the outer
peri phery t-h® yoke 101 and that of the rotary drum 79, respectively,

whi ch are engaged wth each other. In this case, the gears |0l a and
79a, interlocked wypth h ot her, can be securely rotated. The -
present invention fgqﬁgifﬂinited to the above- described enbodi nents.
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I n. t he*above-descri bed enbodi nents, the blade is used as a neans for
conveying a chip conponent P dlscharged fron1 the dlscharge path to the

t ake-out position. An endl ess - 40 -
conveyor belt may be enployed. In this case, a dr|V|ng pulley for driving
the belt may be intermttently rotated _by neans of a ratchet mechani sm
using a feed lever, and so forth. 8 Furthernore, for the purpose of
reIeasinng hi conponent clogging in the gate port, the claw of the
rotary driu is used as a rotational nmenber. Arotary vane may be used as
descri bed in Japanese Unexam ned Patent Application

v
T
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Public&tion no. 11-71018. In this case, the rotary drum doesn't need to be

used. - As the conversion nechanism the frictional

is used in the

first and second enbodinents. In the third to seventh enbodiments, the

eddy current danper is enployed. The frictional belt and the eddy current

danper are not restrictive. A nmeans, which transmts a power and has a

torque Iimt function, is available. 9 As seen in the above description,

t he feedingEgQ%ag tus of the present™Ffventi on conprises the feed |ever
recimpr

which is

mounter, and the conversion nechanismfor converting the

ated correspondingly to a load input fromthe chip
reci procation of

the feed lever to the rotational- novenent of the rotary nenber
Accordingly, a driving sourcg for rotating tifg rotary nenber is

unnecessary. The structure simplifie -urt
and taking- out of a ch'rp7 o] nt sy onous w
o o}
T ; 75
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- 41 - rotary drumcan be realized. Furthernore, the conversion
mechani sm has a torque |imt function by which a slide is generated when
the rotation resistance of the rotary nmenber becones higher than a
predeternm ned value. Even if a chip conponent clogging’in the gate port is
caught in the rotary nenber, the rotational force of the rotary nenber is
escaped, preventing an excessive | oad1@r om bei ng applied to the chip
conponent . glu,? advant ageousl y, breaking of the chip conponent can be

pr event ed. FI G. 2

78

b
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- 42 -* VWHAT IS CLAIMED | S: 1. A feeding apparatus for a chip conponent
havi ng a conponent- acconmobdati on chanber for accommbdati ng nmany chip
conponents, an alignment path for aligning the chip conponents in the
conponent accomodati on chanber in one row .to-di'scharge, and a rotary
menber for solving cl-ogging of a chip conmponent. in the alignment path,

conprising a feed | ever operable to bélteciprocated linearly or swivel ed
c.orrespondi'%ﬂlé to, a load input from™& ~Thip nounter, and a conversion
mechani sm f orlBrt i ng the notion of the

-
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feed | dver to the rotational novenent of the rotary nenber and having a
torque limt function of escaping the rotational force of the rotary
menber when the rotational resistance of the rotaty nenber,:becones higher
than a predeterm ned val ue. 2. A feeding apparatus for a chip conponent
according to claim1l1, wherein the alignnment path conprises a chute groove
formed in the inner periphery of the cd@ponent accommodati on chanber and

sui ted togthgnIghip conponents in a =p=egeternm ned direction and slide the
nermts! “d

chip comp ownwar d, a gate port formed in the | ower end of the
chute groove ' -
94
92 98 o5 96 78 82
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- 43 s and permtting chip conponents sliding down in a predeterm ned

posture al-ong the chute groove to pass therethrough one by one, and a
dirscharging path for aligning the chip conponents passed through the gate
port in one row to di scharge. 3. A feeding apparatus for a chip

conponent according to one of clains 1 and 2, wherein the rotary nmenber is
a claw portion provided on the inner #dl'1 of a rotary drum constituting
one side ﬁﬁl ofyt he conponent .accommd@atton chanber, operable to be

rot at ed anAé“tHE i nner periphery of the conponent accommodati on chanber,
and suited to energize _a chip conponent stopping in the gate port in an
abnormal posture oppositely to the discharging direction to rel ease

o

""---
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t he cl dggi ng. 4. A feeding apparatus for a chip conmponent according to
any one of clains 1 to 3, wherein the conversion nechani sm conprises

a shaft for sw vetably supporting the feed | ever, -a driving pulley
attached to the shaft, a driven puliey attached-to the rotary nenber,
a one-way clutch provided between the shaft for- the feed Iever and the
driving pulley or between the rotary _fidnber and the dri'ven pulley, and

M FlG.8
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a belt *provi ded between and wound around the driving pulley and-the driven
pul | ey, whereby the belt is slid when a torque higher than a

predeterm ned value is applied to the driving pulley or._the -driven pulley.
5. A feeding apparatus for a chip conponent accordlng fo any one of clains

1 to 3, wherein the conversion nechan|€€1 conpri ses a power
transm ssi on nmeans provi ded between t feed lever and the rotary nenber
and UtiliZIEghgﬁ dy current danper, and a one-way clutch all ow ng
the rotary t'fo rotate -only in one direction. 6. A feeding

apparatus for a chip conponent accordlgg &ﬂ any one of clainms 1 to 3,
wherein the conversion mechani sg S e 2

ST
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compri Ses
provided coaxially with the rotary nenber,
provi ded between the
an eddy
menber to rotate

a swiveling nenber interlocked with“the feed | ever and

current danper, and
only in one direction.

, 7. A feeding apparatus for 46chip conponent accordlng to
one of C|’aI'FEI ér t?OB wher ei n the convVerston nmechani sm

19 82 83
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a power transm ssion nmeans
swi vel ing nenber and the rotary nenber and utili zing
a one-way clutch allownng the rotary

any
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coppri &es a first swiveling nmenber interconnected with the feed |ever
and operabl é to be swiveled by operation of the feed |ever, a second
swi vel i ng nenber provided coaxially with the fi rst swiveling nmenber and
operable to be swiveled correspondingly to the novement of .the first

swiveling menmber and transnit a power to thie fotary: nenber, a power
transm ssion neans provided between th&7first and second swi veling menbers
and utili zi :E’Tg_g y current danper’“é"ﬁa' a one-way clutch all ow ng
the rotary r rotate only in one direction. 8. A feeding

apparatus for a chip conponent accord| ng to any one of clains 5 to 7,

wherein the power transm ssA
Ot
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meaas~ttilizing the eddy current danper conprises a non-magnetic
conductor provi ded on one of the nenber, a yoke provided on the other
of the nenber and constituting a nmagnetic-path,: and a magnet attached
to the yoke in such a manner that a flux acts on the non-nmagnetic

conductor orthogonally.

18

FlG.23.
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