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DESCRIPTION
COMPONENT MOUNTING APPARATUS

FIELD OF THE INVENTION

The present invention relates to a component mounting apparatus for

mounting components on a substrate.

BACKGROUND OF THE INVENTION

A component mbun_ting apparatus of the prior art is constructed as described

‘hereinafter. That is, the structure comprises a component carrying unit, a chuck

provided on the component carrying unit, a component transfer unit for receiving a

component held by the chuck, and a head for receiving the component held by the

component transfer unit, and that the head comprises a main head body, a vertically-

moving means for the main head body, an insertion nail provided at a lower portion

of the main head body, an opening / closing means for the insertion nail, and a

turning means for moving the insertion nail between forward and backward

directions. -

In the afore-said apparatus of the prior art, the turning means for forward and
backward movement of the insertion nail is necessary in order to retract the
insertion nail backWard after it mounts a component on a substrate.

Normally, the turning means retracts the insgrtion nail by a large mérgin SO
that the insertion nail does not hit.upon the componént when it moves upward after
making a retractive movement to the back, even if the component being mounted i_s
considerably large.

‘However, in the case of an apparatus having a structure that insertion nail

.
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retracts backward by a large margin, the insertion nail collides with other

' components in a retractive movement of the insertion nail, if the other components .

have been mounted already on the substrate, and if there are only limited spaces
among them. |

The foregoing instance is dealt with by replacing the head with one that
makes only a small retractive movement to the back. quevef, this requires again
a positioning alignment of the insertion nail especially with respect to the subst'r_ate
after re__placenient of the head, thereby impairing workability.

Therefore, the present invention aims at improving the workability.

SUMMARY OF THE INVENTION

In order to achieve the foregoing object, an apparatus of the present invention
is provided \;vith a cam piate, which comprises the afore-said turning means,
mounted detachably on the main head body.

In other words, a turning locus of an insertion nail toward the back, or a
retracting path of the insertion nail after mounting a component, can be altered
easily by mounting another cam plate of a different shape, and thereby a density of
componehts mounted on a substrate can be increased. In _additibn, the invention

improves workability, since it requires only a replacement of the cam plate, but no

~ positioning alignment, etc. of the insertion nail with respect to the substrate after the

replaéement.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a perspective view depicting an exemplary embodiment of the

present invention;
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Fig.2isa perspective view depicting a component supply unit portion of the
same component mounting apparatus; |

Fig. 3 is a perspective view depicting,a belt portion of the same cemponent
mounting apparatus;

Fig. 4 is a front view of the same component supply ﬁnif portion;

Fig. 5 is a plan view of the seme component supply unit portion;

~ Fig. 6 is a front view of an essential portion of the same combonent supply

unit;

Fig. 7 ié .another front view of the same portion of the component supply unit;
-Fig. 8 is another ﬁ'ont view of the same portion of the component supply enit;
Fig. 9 is still another front view of the same portion of the component supply
unit;

Fig. 10 is still another front view of the same portion of the component

- supply unit;
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Fig. 11 is yet another front view of the same portion of the component supply
unit;

Fig. 12 is a perspective view depicting a portion around a second cutting

blade of the same component mounting apparatus;

Fig. 13 ie a perspective view depicting a polarity flipper unit portion of the
same component mouhting apparatus, N “

Fig. 14 is a plan view depicting a second chuck release portion of the same
component mounting apparatus; -

Fig. 15 ie a perspective view depicting a hold-position. correction unit portion
of the same component mounting aplearatus;

Fig. 16 is a perspective view depicting a portion around a third cutting blade |
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portion of the same component mounting apparatus;

Fig. 17 is a'perspec_tive view depicting a component transfer unit portion of
the same component mounting apparatus; |

Fig. 18 is a side view depicting an essential portion of the same component
transfer unit;

Fig. 19 is another side view of the same essential portion of the component
transfer unit; |

Fig. 20 is a front view depicting an essential portion around the component
transfe; unit and 2 head portion of the same cbmponent moﬁnting apparatus; and

| Fig. 21 is another front view depicting the same portion around the

component transfer unit and the head. portion.

Fig. 22 is a plan view depicting an essential portion around the component

transfer unit and the head portion; |

Fig. 23 is another plan view depicting the same essential portion around the
component transfer unit and the head portion;

Fig. 24 is still another plan vieW depicting. the same essential portion around
the component transfer unit and the head portion;

Fig. 25 is a perspective view depicting the same component transfer unit;

Fig. 26 is a perspective view depicting an essential portion of the same
component transfer unit;

Fig. 27 is another perspective view of the same essential portioh of ‘the

component transfer unit;

Fig. 28 is a perspective view depicting the same component transfer unit and

the head portion;

Fig. 29 is a front view depicting the same component transfer unit;
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Fig. 30 is a side view depicting a transfer chuck of the same component

transfer unit;

Fig. 31 is another front view of the same component transfer unit;

Fig. 32 is another side view of the same transfer chuck of the component

transfer unit;

Fig. 33 is still another front view of the same component transfer unit; and

Fig. 34 is still another side view of .the same transfer chuck of the component

transfer unit.

Fig. 35 is a perspective view depicting a head;

.Fig. 36 is a perspective view depicting a main head body of the same head;

Fig. 37 is a perspective view depicting a rotary body of the same head;
Fig. 38 is a perspective view depicting an insertion nail of the same head,;
Flg 39 is an exploded perspective view of the same insertion nail;

Fig. 40 .is a plan view depicting the same insertion nail;

Fig. 41 is another plan view depicting the same insertion ﬁail;

Fig. 42 is a front view depicting an operation of the same head; |

Fig. 43 is anothér front view depicting an operation of the same head;
Fig. 44 is another front view depicting an operation of the same head;
F1g 45 is another front view depicting an operatioh of the safne head;
Fig. 46 is another front view depicting an operation of the same head;

Fig. 47 is still another front view depicting an operation of the same head,;

. Fig. 48 is yet another front view depicting an operation of the same head;

head;

Fig. 49 is a sectional view depicting a state of insertion by the head; _

Fig. 50 is a sectional view depicting another state of insertion by the same
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Fig. 51 is a sectional view depicting another state of insertion by the same
- head;
| Fig. 52 is a front view depiéting a stafe of insertion by the same head;

Fig. .53 is a front view. 'depi_cting another state of insertion by the same head;

Fig. 54 is a front view depicting another state of insertion by the same head;

Fig. 55 is a front view depicting another state of insertion by the same head;

Fig. 56 ig a front view depicting still another state of insertion by tﬁe same
head; |

Fig. 57 is a front view depicting yet another state of ir_lserl:_ion By the same

| head; | | |

Fig. 58 is a front view depicting the same operation;

Fig.'59 is a plan view depicting an example of comparing insertion nails;

Fig. 60 is ﬁ plan view depicting another exampie of compa'ring. insertion nails;

Fig. 61 is a sectional view depicting one example of a catch pin;

Fig. 62 is a sectional view depicting another example of a catch pin;

Fig. 63 is a sectional view depicting still another examplé of a catch pin; and

~ Fig. 64isa sectional view depicting yet another example 'of a catch pin.

Fig. 65 is a longitudinal sectional view depicting an anvil mechanism of the
same component mounting apparatus;

Fig. 66 is a perspective view depicting a mounting base of the arllvil.
mechaﬁ_ism;

Fig. 67 is a sectional view depicting the mounting base;

Fig. 68 is a sectional view of the anvil ‘mechanism showing an operation

thereof,

Fig. 69 is another sectional view of the same anvil mechanism showing an
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operation thereof;

~ Fig. 70 is another sectional view of the same anvil mechanism showing an

* operation thereof;

Fig. 71 is another sectional view of the same anvil mechanism showing an

operation thereof;,

Fig. 72 is another sectional view of the same anvil mechanism showing an.
operation thereof; -

Fig. 73 is still another sectional view of the same anvil mechanisrh showing
an operation thereof;

Fig. 74 is yet anothér sectionél vieW of the same anvil mechanism showing an
operation thereof;

Fig. 75 is a perspective view depicting an essential portion of the same anvil
mechanism; '

Fig. 76 1s a plan view depicting the essential portion of the same anvil
mechanism; | | |

Fig. 77 is a front view. depicting the essential portion of the same anvil
mechanism;. | |

Fig. 78 is another front view of the essential portion of the same anvil

mechanism;

Fig. 79 is still another front view of the essential portion of the same anvil

mechanism;

Fig. 80 is a.front view depicting a movable blade of another exemplary
embodiment;
Fig. 81 is a cross sectional view depicting the same movable blade;

Fig. 82 is a perspective view depicting a catch pin'por.tion of the same anvil-
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~ Fig. 83 is an exploded perspective view depicting the same catch pin portion;

mechanism,;

" Fig. 84 is a sectional view depicting the same catch pin portien;

Fig. 85is a perspective view depicting an operating rod of the same catch pin

' portibn;

Fig. 86 is a plan view of the same operating rod; and
Fig. 87 is another plan view of the same operating rod.
Fig. 88 is a side view depicting another exemplary embodiment of the present
inventfon; '
- Fig. 89 is another side view of the same mechanism;
Fig. 90 is still another srde view of the same mechanism;
Fig. 91 is yet another side view of the same mechanism;
- Fig. 92 is a perspective view depicting a first lever of the same mechanism;
Fig. 93 is a Iperspective view depicting a second lever of the same
mechanism; and
- Fig. 94 is a block diagram of a controller of the same mechanism.
Fig. 95 is a perspective view depicting a transfer mechanism portion for a
substrate in the same comnonent meunting apparams; |
Fig. 96 is a perspective view depicting an end portion of a transfer shaft of
the same transfer mechanism; |

Fig. 97 is a front view depicting a portion of the same transfer mechanism for |

the substrate;

Fig. 98 is another front view of the same portion of the transfer mechanism

for the substrate;

Fig. 99 is still another front view of the same portion of the transfer |
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mechanism for the substrate;

Fig. 100 is a front view depicting a transferring portion of the same transfer
mechanism for the substrate; | |

Fig. 101 is another front view depicting the transferring portion of the same
transfer mechanisin for the substrate; ._

Fig. 102 is another front view depicting the transferring portion of the same
transfer mechanism for fhe substrate;

Fig.- 103 is another front view depicting the transferring portion ef the same
transfer mechanism for the substrate; |

Fig. 104 is still another front view depicting the transferring portion of the

same transfer mechanism for the substrate; and

Fig. 105 is yet another front view depicting the transferring portion of the

same transfer mechanism for the substrate.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

An exemplary embodiment of the present invention will be described
hereinafter by referring to the accompanying figures. -

In Fig. 1, a reference numeral 1 represents a main body, and a backside of
which is provided with a plurelity of .component delivery guides 2. Each of the
component delivery guides 2 is supplied with a chain of taped eomponents 4, 'showh
in Fig. 2, from a storage unit 3 located under the component delivery guides 2.
Each of distal ends of the component delivery guides 2 is linked with a component
supply unit 5. | | | |

As an exemplified structure of a component delivery unit, an annular belt 6

made of rubber or synthetic resin is run through three pulleys 7, 8 and 9 in a
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triangular shape in the main body 1. The belt § is embedded internally ‘with
dozens of annular metal wires, so as to prevent it from stretching to the utmost.

| Also, the belt 6 is provided with ditches and ridges on both of front and back
suﬁaces, so that the ditches and ridges on the back surface engage with ditc.hesl and
ridges on a peripheral surface of the pulleys 7 through 9. |

A motor 10, which normé.lly runs intermittently, drives the pulley 7, and

thereby the belt 6 also moves intermittently.

A plurality of chuck retainers 11 are attached to the belt 6 at regular _inférvals,
as shown in Fig. 3. |

In.- this instance, t_he chuck retainers 11 are _attached secufely iﬁ their
respective positions on the belt 6 By engaging the dit_ches and ridges on fhe surface
of the chuck retainers 11 with the ditches and ridges on the front surface of the belt
6. In addition, an upper end and a lower end of each of the chuck retainers 11 are
extended toward the backsid¢ surface of the belt 6, so that portions of these
extended ends also engage with an upper part and a lower part of the ditches and
ridges on the backside suf_face of the belt6. |

Further, guide portions 11a and 11b are integrally formed with the upper and
the lower extended ends 6f the chuck retainers 11, and an upper end and a. lower end
of a board-shaped guide rail 12, which is positioned at the backside surface of the
belt 6 locatéd between the pulleys 7 and 8, between the pulleys 8 and 9 and between
the pulleys 9 and 7, engage with the guide portions 11a and 11b. | _

The above structure allows the belt 6 to move along without trembling.
Also, a lower end of the individual chuck retainer 11 is provided with ﬁnee sets of
chuck 13, as shown in Fig. 2 and Fig. 3. . .

These chucks 13 catch individual cbmpone_nt pieces cut off by a first cutting
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blade 14 froin the chain. of taped components 4, and ftransfer them sequentially
toward a second cutting blade 15, a polarity ﬂipper unit 16 for.the components, a
hold-position conecﬁdn unit 17 for lead terminals, a third cuttiﬁg biade 18 for
cutting the lead terminals, and a component transfer unit 19, along with a movement
of the belt 6.

Each individual compdnent piece held by the component transfer unit 19 is
handed over to a head 20. The head 20 transfers the component piece along a rail

21, and mounts it on a substrate, which is aligned in position on an X — Y table 22.

‘The substrate will be described later. An anvil mechanism 23 then cuts off extra

lengths of the lead terminals, and bends the lead terminals inwards. |

The chain of taped components 4 consists of components, each of which
comprises an elem_ent’ 24 énd at least two lead terminals 25 connected to the element
24, and a taping member 26 on which the components are tajaed at regular intervéls_
as shown in Fig. 2. The component supply unit 5 supplies_ the chain of taped
compoﬁents 4 to the chucks in such a manner that the components are positioned
with the element 24 side up and the lead terminals .25. side down, and also they are
so aligned that a phantom line extended through two lead terminals 25 of a
component held by one of the chucks is approximately in line with anbther phantom
line extended ﬁough two lead terminals 25 of another component to be held
subsequently by another chuck, as shown in Fig. 2.

In other words, the exemplary embodiment of the present invention reduces a
space occupied by the component supply unit 5, as shown in Fig. 1, since the
component supply unit 5 supphes the chain of taped components 4 linearly toward -

the chucks 13 on the belt 6 used as the component delivery unit.

Although an apparatus of the present exemplary embodiment is 'provided with
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éplurality of 'combonent supply units 5 of this kind side by side, as shown in Fig. 1,
the apparatus can be small in size of its entirgty, when the piurality of component
supply units 5 are disposed side by side, since eéch of the corhponeht supply units 5
has a slim shape because of the structure supplying the chain of taped components 4
linearly to the chucks 13. In other words, the apparatus can improve an efficiency
of supplying 'co'mponents by arranging a larger number of the component supply"
units 5 in a limited space, as shown in Fig. 1. |

Fig. 4 and Fig. S respectively depin portions of the component supply unit 5.

-The component supply unit 5 comprises: a guide channel 27 for guiding the chain of

taped components 4; a feeder 29 linked to perforations 28 in the taping member 26
located in the guide channel 27 for making the taping member 26 t0 move
intermittenﬂy in ratchet motioh; a first chuck release 30 interlocked with the feeder

29 for freeing the chuck 13; a first cutting blade 14 for cutting the taping member

26 while holding the lead terminals 25 of the chain of taped components 4 with the
- chuck 13;.a cam 31 for driving the feeder 29, the first bhuck release 30, and the first

cutting blade 14; and a cylinder 32 used as a d'rivi'ng unit for driving the cam 31,

and so on.

An element detector 33 fronts on the guide channel 27, as shown in F ig. 5,

- and it detects whether or not an element 24 is present at a predetermined positioh on

the chain of taped components 4. An output of the element detector 33 controls a
magnitude of movement of the cam 31 by meaﬁs of the_ cylinder 32, as will be
described later. |

The cam 31 has two slidé openings 34, which .connec':t. to their respective'pins
35, and it is moved reciprocally by the cylinder 32.

~ The first chuck release 30 is connected to.a chuck opening cam surface 36 of



10

15

20

26

20672E1A_literal.doc 1999/12/21
13

the cam 31 via a transmission mechanism 37.

The transmission mechanism 37 comprises: a lever 39 having a pin'38 in

‘contact with the chuck opening cam surface 36; a lever 41 supporting the lever 39

with an axle 40; an axle 42 supporting axially the lever 41, and so on.
Referring back to the cam 31 for more details, it is provided with a cutting
blade open/close cam surface 43 and a cutting blade shift cam surface 44. | The

cutting blade open/close cam surface 43 is linked with a pin 47 on a lever 46, which

- is supported axially by an axle 45, thereby enabling the cam 31 to open and close

the first cutting blade 14 by means of the lever 46.

Also, the cutting blade shift cam surface 44 is linked with a pin 50 on a lever
49, which is supported axially by an axle 48, and a frec end of the lever 49 is
cdnnected 1o the afore;cited feeder 29. Further, the free end is also connected to
the first cutting blade 14 via a lever 51. |

| Referring now to -Fig. 6 through Fig.11, described hereinafter is a series of
operations relating to transfer of the chain of taped components 4, cufting it into
individual component pieces, and feeding to the chuck 13. |

| ”Fig. 6 shows the cam 31 in its initial position, where it is shifted to a leftmost
position by the cylinder 32. |

Distinctiveness of this position is that the first cutting blade 14 is set at a side
of _the component supply unit 5, as shown in Fig. 6.

. That is, since the chuck 13 and the first cutting blade 14 are in their
positions close to each other, yet the first cutting blade 14 is shifted towérd thé_
component supply uﬁii_: 5, so that the transfer of a component to the second
cutting blade 15 by the chuck 13 vﬁll not be hindered as the transfer takes

place, as shown by Fig. 6.
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In the state shown by Fig. 6, the first cutting blade 14 is in its open position,

-and the chain of taped components 4 advances between the opened first cutting
blade 14 in the next step of Fig. 7.

When the cam 31 shifts toward right, as shown in Fig. 7, the lever 41 turns
counterclockwise round the axle 42 as an axis, because the pin 38 slides up on the
chuck opening cam surface 36 of the cam 31 at a beginning of the rightward
movement of the cam 31. This causes the first chuck release 30 to shift toward the
chuck 13, as shown in Fig. 5. |

The chuck 13 comprises a fixed nail 52, a movable nail 53, which opens and
closes with respect to the fixed nail 52, and an elastic body 54 attached to an inside
face of the movable nail 53. The movable nail 53 is provided with a hook 55 at a
side closer to the component supply unit 5 for makmg a linkage to the chuck release

30.

Therefore, when the chuck release 30 makes a small stroke of movement, it

‘can open the chuck 13 first, as shown in Fig. 5, because of the hook 55 provided on

the movable nail 53 of the chuck 13 at a side closer to the component supply unit 5
for makiﬁg a linkage to the chuck release 30.

The elastic body 54 is attached to the movable nail 53 .v'vith a_i pin penetrating
through the elastic body 54. Use of the pin for.attaching thé elastic body 54 to the
movable nail 53 by penetrating therethrough can prevent the. elastic body 54 from
coming off the movabie nail 53, even if a stress of deformation is applied repeatédly
to the elastic body 54 due to opening and cloSing of the chuck 13.

- The chuck 13 fixes a position of an individual component piece separated
from the chain of taped components 4 with the fixed nail 52, and holds the

component piece securely with a moderate elasticity of the elastic body 54 on the
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inside face of the movable nail 53.

Wﬁen the chuck 13 is in its open position, the pin 50 slides up on the cutting
blade shift cam -surface 44 to drive the feeder 29 via the lever 49, and thereby
feeding the chain of taped components 4 into the open chuck 13_; as shown in Fig. 7.

The chuck 13 is in a | standby sfate for receiving the chain of taped
component_s. 4 at the moment, so as not to inteffere with the feeding, even if the first

cutting blade 14 is shifted toward the chuck 13 via the lever 51 and a holder 56 of

- the first cutting blade 14.

The holder 56 is axially supported by an axle 57, and it shifts the first cutting
blade 14 toward the chuck 13, when a free end of it is moved toward left by the
lever 51. | | |

Fig. 8 shows a state wherein the cam 31 has been shifted further toward right
side by the c-:ylin'def 32, and the lever 49 has made the feeder 29 to complete the
feediné movement at this moment. The pin 38 has nearly slid doWn on the chuck

opening cam surface 36 at this moment. As the lever 41 turns clockwise in this

-state, the first chuck release 30 shifts toward the right side, and the chuck 13 is also

near to its close position. _
This means that the lead terminals 25 of thé element 24 are being held by the
chuck 13 ata leading end of the chain of taped components 4, as shown in Fig. 4.
— Fig. 9 sl_iows a state wherein the cam 31 has been shifted even further toward
the ﬁght side by the cylinder 32, and the lead terminals 25 are completely held by
the chuck 13. | | |

Fig. 10 shoWs a state wherein the cam 31 has been shifted toward the

- rightmost end by the cylinder 32. In this state, a left end of the lever 46 supported

axially by the axle 45 is-moved downward, because the pin 47 is in a position of -
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| completely sliding up on the cutting blade open/close cam surface 43, and thereby

the tapihg member 26 is cut off to separate a component piece, which is then held
by the chuck 13. |

Finally, the cylinder 32 causes the cam 31 to return to its original position of
Fig. 4 by passing through a position shown in Fig. 11.

When the cam 31 returns toward the left side in the pos1t10n shown in Fig. 11,
the pin 38 slides up on the chuck opening cam surface 36. However, if the chuck
13'is opened during this return movement, the component piece held by the chuck
13 slips off. It is therefore important to provide a countermeasure against it.

In this. exempiary embodiment, the transmission mechanism 37 is so
constituted that the lever 39 turns only clockwise without depressing the lever 41 to.
the left side, when the pin 38 on the lever 39 slides up on the chuck opening cam
sﬁrface 36 during the return movement. Asa reéult, the first chuck release 30 does
not open the chack 13, s0 as not to cause the component piece to fall off.

Also, the first cutting blade 14 does not interfere with a transfer movement of
the chuck 13 holding the component piece, because it returns toward the component
supply unit 5 after it opens. The feeder 29 alsb returns to its original position, as
needless to mention, in order to become ready for a subsequent transfer movement.

'As has been described, the component supply unit 5 of the present exemplary
embodiment is able to supply the component to tﬁe chuck 13 srhoothly, since it is
prqvided with the ﬁrst chuck release 30 for Qpening the chuck 13, which enables the

component supply unit 5 to make a ganged opei'ation of supplying the compdnent

‘and 'opening' the chuck 13.

Spec1ﬁcally, the foregoing structure is such that the first chuck release 30 is

actuated by the chuck open cam surface 36 of the cam 31, which also actuates the
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feeder 29 for the chéin of taped coinponents 4 provided on the component supply
unit 5. Becéuse. only this single cam 31 actuates both of the feeder 29 for the chain
of tap'ed comj)onents 4 on the component supply unit 5 and the ﬁrs; chuck release
30, the structure realizes the ganged operation of advancing the chain of taped
components 4 and holdiﬁg it by the chuck 13, and thereby making a smqoth supply
of the components to the chuck 13.

The component supply unit 5 is also prdvided with the first cutting blade 14

between the feeder 29 and the chuck 13. The first cutting blade 14 has such a

structure that it is actuated by means of the cutting blgde opén/close cam surface 43
and the 'cuttiﬁg blade shift cam surface 44 of the cam 31. Since the cam 31 also
actuates the first cutting blade 14, in addition to the feeder 29 and the first chuck |
release 30, this structure 'realize.s a ganged operation of the feeder 29 to advahce the
chain of taped components 4, the first cutting blade 14 to cut the chain into separate
component pieces and the chuck 13 to hold the component piece, aﬁd thereby
resulting in the smooth supply of the components to the chuck 13.

The component supply unit 5 is provided with the element detector 33 for
detecting the presence or absence of an element 24 on the chain | of taped
componeﬁts 4, as shown in Fig. 4 and Fig. 5. The element detector 33 detects an |
elément 24, or, to be concrete, an ébsenc_:e of element 24 if it does not detect lead
terminals 25 under the ordinary operating condition. If the element detector 33

detects an absence of element 24, it actuates the cylinder 32 to return the cam 31 to

the position shown in Fig. 4, after shiﬁing it for only a first amount of movement (to

the position of Fig. 8).

In other words, the element detector 33 is used to expedite delivei'y to the

chuck 13, of a portion carrying an element 24 in the chain of taped components 4,
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by shifting the cam 31 for a second amount of movement (to a position of Fig. 10),
without activating the first cﬁtting blade 14 to make a cutting operation bf the bhain
of taped components 4, if no element 24 is detected. |

In this case, howéver, fhere is a long piece of the taping member 26 left uncut
under the chuck 13' and inside of the belt 6 with the éomponent piece held by the
chuck 13, and this piece of the taping member 26 is therefore cut into a
predet_e_nﬁinéd length "z&‘terwards by the second cutting blad¢ 15.

After the coﬁlponent piece is transferred to the chuck 13 in the above manner,
the motor 10 is started and the coinponeﬂt piece is carriéd by the belt 6.

There is an extra-length detector 58 positioned at a downstream side of a

compor_ient supply spot to the chuck 13 on the belt 6 from the component supply

" unit 5 for detecting the presence or absence of a long piece of the taping member 26,

as shown in Fig. 12. This extra-length detector 58 activates the second cutting
blade 15 to cut the long piece of taping member 26 into the predetermined length.'
That is, if -the_chuck 13 on the belt 6 carries the taping member 26 in a length longer
than a pljedetermined length, the extra-length detector 58 detects it and activates the
secoﬁd cutting blade 15 to cut it into the proper length.

The extra-length detector 58 comprises an optical system having a light-

_emitting element and a light-receiving element. It determines that a long piece of

the taping member 26 is present, if light is cut off by an extra long portion of the

taping member 26.

When the extra-length detector 58 detects a long piece of the taping member

" 26, an elevator 59 lifis the second cutting blade 15 upv_vard from a lower position,

26

and the blade 15 cuts an extra length of the taping member 26 at the lifted posifion.

. The second cutting blade 15 moves down to its lower pdsition by the elevator 59
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after it completes the cutting operation. Because of this structure, wherein the
second cuﬁing blade 15 moves up only when it cuts a long piece of the taping
member 26, and moves down after the cufting, the second cutting blade 15 does not
interfere with the belt 6 to carry the components.

Fig. 13 shows epolarity flipper unit 16 previded at a downstream side of the

second cutting blade 15. The pelarity flipper unit 16 is freely movable toward and

- aWay from the belt 6. That is, the polarity flipper unit 16 is moved toward the belt

6 at a side of the chuck 13, if a need arises that a component be reversed -of its
polarity prior to mounting it on a substrate by' the head 20. | The polarity ﬂippei-
unit 16 reverses polarity of a component by receiving the component from the
chuck 13, rotating it, and returning it again to the chuck 13 for the successive.
carrying movement. |

| Furthe_rmore, since the polarity flipper unit 16 stays away from the chuck 13
when it is not required to reverse polarity, it does not interfere with carriage of the
components.

Incidentally, the chuck 13 needs to be opened for a momenf in order to give
and take the component piece to and from the.polarity flipper unit 16 shown in Fig.
13_. A structure to catry out this function will be described by referring to Fig. 14.

As Shown in Fig. 14,‘ one end of the chuck 13 opposite to the hook 55 of the
movable nail 53 is extended to the backside of the belt 6, and this extended end is

linked to a second chuck release 63, so that the chuck 13 is opened by the second

- chuck i'elease 63.

Fig. 15 shows a hold position correction unit 17 provided at a downstream
side of the polarity flipper unit 16. The hold position correction unit 17 carries out

correction of a position of the lead terminals 25 held by the chuck 13, after the
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polarity flipper unit 16 of Fig. 13 has reversed polarity of the component needing

the reversion.

The hold position: correction unit 17 comprises: a positioning base 60 for
setting thereon a bottom edge of the taping member 26; a holder 61 for holding the
taping member 26 by two sides orthogonal to a longitudinal direction thereof; and
push bodiés 62 for shifting the component by pushing the lead terminals 25 of the -
component toward the; longitudinal direction of the taping member 26.

When making correction, the taping member 26 is set ﬁrsf on the positioning
base 60. Then the taping member 26 is centralized by the push bodies 62 at both
sides for the: corre-ction of a hold position of the lead temﬁnals 25, after opening the
cﬁuck 13 with another second chuck release 63 having the same structure as the one
shown in Fig. 14 provided in posiﬁon_relaﬁve to the chuck 13. The chuck 13 is
then closed to hold the lead terminals 25 propériy.

Fig. 16 shows a portion around the third cutting blade 18 provided at a

_doﬁs&em side of the hold position .correction unit 17 for cutting the lead

terminals 25. The third cutting blade 18 is freely movable toward and away from

the chuck 13 on the belt 6. That is, the third cutting blade 18 can cut the lead

“terminals 25 properly, since it cuts the lead terminals 25 only after completion of the

correction of hold position with the chuck 13. | .

The third cutting blade 18 comprises a pair of 6penable blades 64, of which
lower surfaces at their distal portion are tapered. Lengths of the lead terminals 25 .
are uniformaliied after the cutting, since they are cut while an upper edge of the
taping inember 26 of the component piece held by the chuck 13 is kept in contact

with the tapered surfaces.

Fig. 17 shows a component transfer unit 19 for transferring a component held
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| by the chuck 13.to the head 20. The component transfer unit 19 has a structure

that includes two grip nails 65 and 66 for holding lower portions of the lead
terminals 25, as shown in Fig. 18, and a support nail 67 for 'supp'orting upper
portions of the lead terminals 25. | | |

The grip nail 65 .ou't of the two grip nails is integrated with the support nail 67,

and the other grip nail 66 is arranged to be movable with respect to the grip nail 65.

" Because of the integration of the grip nail 65 with the support nail 67, the structure

is simplified, and it realiies reliable supporting of the lead terminals 25 by moving
the grip nail 66 as depicted in F1g 19. _

Fig. 20 and Fig. 21 show a transfer movemént of a component from the
componeﬁt transfer unit 19 to the head 20, wherein portions of the lead terminals 25
located between the grip nails 65 and 66 and the suppdrt nail 67 of the bomponent
transfer unit 19 are gripped by an insertion nail 68 of the head 20. Because of the
structure, in which the insertion nail 68 of the head 20 holds the lead terminals 25
supported at both upper and lower portions by gripping center portions of them, the -

insertion nails 68 can maintain stable holding, and, as a result, the head 20 can carry

~out reliable mounting of the component on a substrate.

Fig; 22 through Fig. 24 show sequential operation of the component transfer
unit 19.- Fig. 22 shows an ordinary operation of the component transfer unit 19.
In the figure, a transfer chuck 69 first moves toward a side of the chuck 13 as
indicated by arrows “A”, édvances further toward an elerﬁent 24 held by the chuck
13- as indicated by érrows “B” while maintaining its posture, and catches the

element 24 in the same posture. The transfer chuck 69 then moves toward a side

~of the insertion nail 68 of the head 20 as shown by arrows “C”, and returns to the

original posiﬁon by following the arrows “A” after it hands over the elemént 24 to
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the insgrtion nail of the head 20. The foregoing operation as depicted in Fig. 22
takes. pléée undef the ordinary mode. Dﬁring the ordinary operation shovyn in Fig.
22, the insertion nail 68 of the head 20 mounts the element 24 on the substrate after
it receives the element 24. In case of an error in the mounting, i.e. if the insertion
nail 68 failed to insert the léad terminals 25 of the element 24 into mbunting holes
in the substrate, and céused the element 24 to fall down, as a specific example, the

failure is recovered in a manner which is shown in Fig. 23. In a state that the

element 24 has fallen down, the transfer chuck 69 has handed over another element

24 to the insertion nail 68 of the head 20, and therefore the new element 24 must be |
returned ovef.again from the insertion nail 68 of the .hea(’i 20 fo the transfer chuck
69. Speciﬁcaliy, the transfer chuck 69 receives the new element 24 from the
insertion néiil 68, and stays standing after it moves back toward a direction _of
arrows “D” to a posiﬁon distant away from the head 20, as shown in Fig. 23.
Since the transfer chuck 69 normally opens when it leaves the insertion nail 68 of
the head 20 (in the direction of arrows “A” to be specific), it needs to remain closed.
in order to move it while holding the element 24 toward such a direction as arrows
“D or arrows “G” in Fig. 23 and Fig. 24, by depressing a rotary plate 77, which will

be described later, with a manipulator 81 on a driving body 80 constituting an

N exemplified structure of a special' opening/closing means. The insertion nail 68 of

_the head 20, which has been unloaded in the above step, is actuated manually, for

instance, to hold the lead terminals 25 of the previously fallen down element 24,
and to remount the element 24. Once the remounting is completed, the transfer
chuck 69 is advanced toward arrows “E”, so that it hands over the previously
withheld element 24 to the head 20, and it completes the recovery operation upon

returning to the original position. The transfer chuck 69 again resumes its normal
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operation shown in Fig. 22, and repeats the ordrnary mounting. Fig. 24 shows
another operatlon that copes with a case, in which the insertion nail 68 of the head
20 fails to mount the element 24 on the substrate, and if the failed element 24 is not

reusable. In this instance, the insertion nail 68 needs to obtain again another

_element 24, which is identical to the failed and non-reusable element 24 among -

-those carried by the belt 6, and to 'rnount it. For this purpose, the transfer chuck 69

receives a succeeding element 24, which it has once handed over to the insertion
nail 68 after moving toward arrows “F”; and sends it back to the chuck 13 attached

to the belt 6 by moving along arrows “G”, followed by returning again to the

position in front of the insertion nail 68 of the head 20. After the belt 6 rotates to

carry away the previously described failed element 24 while maintaining the above

state, the transfer chuck 69 moves through the locus shown in Fig. 22 to receive the
element 24 from the chuck 13 attached to the belt 6, to pass it over te the insertion |
nail 68 of the head 20, and to complete the recovery operation for the mounting
error. As described above, as shown in Fig. 22 through Fig. 24, the component
transfer unit 19 operates in such a manner as to turn arcuately the transfer chuck 69
of its own, or to shift the transfer chuck 69 inside and outside of the arcuate locus
whiie keeping the same posture. In order for the component transfer unit 19 to
operate in the above manner, it is so constructed as depicted in Fig. 25 through Fig.
34, The component transfer unit 19 is prov1ded with three axles 70 71 and 72, .
which are coaxial with one another, as shown in Fig. 25, Fig. 28, Fig. 29, Fig. 31
and Fig. 33. The axle 70 provided at an outermost position of the three is for
rotatory moving the component transfer unit 19. The axle 71 provided at an inner
side of the axle 70 is for shifting the transfer chuck 69 toward the insertion nail 68

of the head 20, toward the chuck 13 on the belt 6, or toward an opposite side thereof.
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The axle 72 provided at an innermost side is for opening and élosing the transfer

. chuck 69. They will be described now in more detail below. The axle 70 at the

outermost position has a horizontally extended cam attached to an upper portion of
it in Fig. 25,' although not shown, agd a lever is also provided for driving the cam.
The lever, in combination with the cam rotatory moves the compdnent transfer unit
19 in the manner as depicted in Fig. 23 and Flg 24. The axle 71 in the middle
bosition Will be described next. The axle 71 in the middle links to a shift lever 73
rptatably at a lower end portion of it, as perspicuously shown in Fig. 31. The shift
lever 73 is L-shaped, as shown in Fig. 29, Fig. 31 and Fig. 33, and a center portion
of it is pivoted with an axle 74. Accordingly, a lower end of the shift lever 73

shifts the transfer chuck 69 toward the insertion nail 68 of the head 20, as is obvious |

‘between Fig. 29 and Fig. 31, when the other end of the shift lever 73 is pushed

downwardiy at the lower end portion of the axle 71 from a position shown in Fig.

29 to another position in Fig. 31. The axle 72 located at the innermost position

- will be described next. As showh in Fig. 26 and Fig. 27, a lever 75 is attached at

its upper end to a lower end of thé axle 72, and a roller 76 is mounted on a lower
end of the lever 75. The roller 76 is positioned to be in contact with an upper
surface of the rotary plate 77. The rotary plate 77 is securely fixed to the rotary
axle 78, and a left end of it, as depicted in Fig. 26, is connected to a lever 79 for

sliding the grip nail 66, which composes the transfer chuck 69; In other words,

 only the grip nail 66 is made to slide with respect to the grip nail 65 and the support

nail 67, among the three nails 65, 66 and 67 composing the transfer chuck 69, and
this is abcomplished by the lever 79, A rotary movement of the lever 79 thus
slides the grip nail 66, so as to hold or release the lead terminals 25 of the element

24, as has been described. The transfer chuck 69 needs to be operated, i.e. opening
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aind closing operation, at each of its shiﬂe& positions inside and outside of the.
rotational arc of the transfer chuck 69 as shown 1n Fig. 22 through Fig. 24.
Although the opening imd closing operation is made by the axle 72 provided at the
innermost bosition, the rolIe_r 76 attached to the lower end of the axle 72 must bé

capable of pushing down the rotary plate 77 at any shifted positions, both inside and

outside of the rotational arc of the transfer chuck 69, in order to open and close the

transfer chuck 69 by a vertical movement alone of the axle 72. Conversely, the

_ rotafy plate 77 shall be made into a board-like shape in line with the rotary axle 78,

as shown in Fig. 26 and Fig. 27, in order for the roller 76 to rotate the rotary axle 78
via the rotary plate 77. The transfer chuck 69 can be thus opened_ and closed only
with a vertical movement of the axle 72, by providing the board-shaped rotary plate

77.

The foregoing structure can downsize, simplify, and improve an operational

. reliability of an assembly for turning, shifting, and opening or closing the transfer

chuck 69, by providing a coaxial arrangement of the axle 70 defining a turning
means for rotatory moving the transfer chuck 69, the axle 71 defining a' shifting
means for shifting the transfer chuck 69 inside and outside of the rotational arc of

the transfer chuck 69, and the axle 72 defining an opening/closing means for |

_openingxor closing the transfer chuck 69 after it is shifted by the shifting means.

Fig. 35 depici:s the head 20. The head 20 comprises a main head body 80
havihg a side wall 80a resembling fhe letter L in cross section.a'nd a top wall 80b, a
veftically-moVing means 81 for thé _ main head body 80, an insertion nail 68
provided under the main head body 80, an opening/closing means 82 for the
insertion nail 68, and a turning means 83 for moving the insextion nail 68 in a

forward-to-backward direction. A cam plate 84, which constitutes a part of the
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turning means 83, is detachably mounted on the main head body 80, as will be

- 20672E1A_literal.doc 1999/12/21

described later. The vertically-moving means 81 comprises an external axle 81a
fixed to the top Wall 80b of the main head body 80, and the cam plate 84 is .
detachabiy mbunted with a screw 81don a inount plate 81c attached to a lower end
of an internal axle 81b disposed in the eﬁcte_rhal axle 81a.

The turning means 83 has the followmg structure.

As shown in F1g 35 and Fig. 36, the turning means 83 has a rotary axle 83a
supported axially in through holes “A” provided at two locations in the sidewall 80a
of the main head body 80.

An opemng/closmg lever 85, which represents an example of a driving lever
shown in Flg 38,and a sprlng lever 86 shown in F1g 35 are integrally fixed to the
rotary axle 83a on its right side and left s1de respectlvely as viewed in Fig. 35.

Furthermore, a U-shaped rotary body 87 is provided - behind the
opening/closing lever 85.

| A right side wall 87a of the rotary body 87 passes through-an opening 81e in

the side wall 80a of the main head body 80, and protrudes at a side of the main head -
body 80, as shown in fig 35._ Also, a left sidewall 87b of the rotary body 87
protrudes forwardly at the outside of the main head Body 80. The right sidewall
80a and the left sidewall 80b are rotatably suppor’ted in this posture by the rbtary
axle 83a disposed in through holes “B”. | _ |

The rotary bbdy 87 is provided with a lever 87 c extending forwardly from an
outer surface -of the sidewall 87b, as shown in Fig. 37. A front end of the lever 87¢
stays in contact with a butt section 80c at a lower end of the main head body 80, so

as to prevent a further movement of the rotary body 87 beyond that shown in Fig.
35. |
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An upper end of the first insertion nail 68a is fixed to a bottom wall 87d of

" the rotary body 87, as shown in' Fig. 35 and Fig. 38, with a fastener although not
~ shown in the figures.

The first insertion nail 68a and the second insertion nail 68b ére engaged
together, and the second insertion nail 68b is pi;/otally supported af a center of it to
a center of the first insertion nail 68a with a pin 88. The above engagement of the
first and the second insertion nail_s.68a a_nd 68b can attain a rc;duction in size, |
fécilitate a p.fecise'positional alignmént between the first and the second insertion
nails 68a and 68b, and thereby improving reliability of the operation.

The first and the second insertion nails 68a and 68b are provided with three
grip nailsl 89 through 91 and 92 through 94 at each of their tin ends, for a total of six
nails, as shown in Fig. 39. Even if components have three lead terminals 25, as
depicted in Fig. 40 and Fig. 41, these grip nails 89 through 94 are able to hold all of -
the lead terminals 25 reliably, as shown in Fig. 40 and Fig. 41. Because these lead
terminals 25 are held individually between the grip nails 89 through 91 and 92
through 94 of the ﬁrst and the second insertior_l nails 68a and 68b, intervening
spaces between the lead términals 25 are not altered, thereby resulting in a smooth
mounting of the component. |

On the contréry, in the case of another struéture, which holds the lead
terminals 25 at two sides of an insertion naii 89A with each of other insertion nails
89B and 89C, as shown in Fig. 59 and Fig. 60, an ihtervehing space between the

lead terminals 25 varies between “A” and “A + o” depending on thickness of the

lead terminals 25. This can result in the lead terminals 25 eccentrical with respect

to via holes 107 in a substrate 106, so as to carry a risk of mounting failures.

Reference is made again to Fig. 39 through Fig. 41 for the following
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description. The grip nail 92 at one side of the second insertion nail 68b is so
constructed that it has a narrower intérvening space and larger ﬂexibiiity than any of
thé grip nail 93 at fhe other side and the grip nail 94 in the middle. By providing
the second grip nail 68b with thé grip nail 92 having the narrower intervening space
than the other grip nails 93 and 94, fhe second grip nail 68b is able to hold a
component securely with the flexible grip nail 92, even if terminals of the
component are deviated in diameter. _

That is, the second grip nail 68b provided with the grip nail 92 having
narrower intervening space and larger flexibility is now able to make effective use
of this flexible grip nail 92 also to hold the lead terminals 25, whereas only one pair -
of the grip nails of the first and the second insertion nails 68a and 68b would
otherwise hold the lead terminals 25, in the case of a component having a terminal
of larger diameter.

On the other hand, a cam follower 95 ié provided rotatably' ona top end of the
second insertion nail 68b, as shown in Fig. 38. - This cam follower 95 stays in
contact with a cam surface 96 at a left end of the opening/closing lever 85. |

In addition, a cam follower 97 at a right end of the opening/closing lever 85
stays in contact with a cam surface 98 of the cam plate 84 as shown in Fig. 38.

.In the above structure, a spring 101 and a spring 104 are placed to provide

'spring tensions between a pin 99 of the spring lever 86 and a pin 100 on the butt

section 80c of the main head body 80, and between a pin 102 of the rotary body 87
and a pin 103 on the butt section respectively as shown in Fig: 35. Also, a spring
105 is placed between the lever 87¢ and an upper pbrtion of the second insertion

nail 68b to provide a repulsive force.

These components operate in a manner as described below.
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First, the transfer chuck 69 of the component transfer unit 19 hands over an
element 24 to the insertion nail 68 at an upper position, as shown in Fig. 42.

At this momént, the first and the second insertion nails 682 and 68b need to
be opened as shown in Fig. 40. In order to aécomplish this, the internal axle 81b is
depressed downwardly, which in turn depresses the opening/clbsing lever 85 via the
cam plate 84. | |

Subsequently, the cam surface 96 of the opening/closiﬁg lever 85 shifts
backward, and the cam follower 95 on the upper end of the second insertion nail
68b takes its position at a front side of the cam surface 96. This makes the
repulsive force of the spring 105 td push the upper portion of the second insertion
nail 68b toward right side in Fig. 35 and Fig. 38.

As aresult, the first and the second insertion nails 68a aﬁd 68b open as shown
in Fig. 40, and the element 24 is transferred from the transfer chuck 69.

Next, the internal axle 81_b rises in order to close the first and the second

. insertion nails 68a and 68b. The lead terminals 25 are held amohg the grip nails -

89 through 94, as shown in Fig. 41, and the element 24 is thus held up as shown in
Fig. 43.

The external axle 81a and the internal axle 81b are synchronized to move

downward, so as to lower the main head body 80 toWard a substrate 106, as shown
- in Fig. 44, thereby inserting the lead terminals 25 into via holes 107 in the substrate

106 as illustrated in Fig. 49. -

During this movement, a catch pin 108 rises up in its position underneath the
substrate 106, and waits for the lead terminals 25 to come down. When the lead
terminals 25 are inserted into the via holes 107, a pusher 109 dispbsed coéxially in

the internal axle 81b is lowered to be in contact with a top of the element 24, so that
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the element 24 is caught at the top and bottom ends between the pusher 109 and the

catch pin 108.

Fig. 45 depicts the first and the second insertion nails 68a aﬁd 68b in their
open position as sﬁown in Fig. 40 as the internal axle 81b is depressed. However,
the element 24 does not fall down 'eve_n after it is released from the first and the
second .insertion nails 68a and 68b, since the element 24 is held now at the top and
bottom ends of it by the pusher 109 and the catch pin 108, as depiéted in Fig. 49.

With the element 24 in this posture, the insertion nail 68 retracts away from
the element 24, as shown in Fig. 50. When the insertion nail 68 completes the
retraction, the pusher 109 and the catch pin 108 start moving down until a bottom
end of the element 24 finally touches an upper surface of the substrate 106 as shown
in Fig. 46land Fig. 51. The catch pin 108 moves further doWn, as shown in Fig. 51,
while the top surface of thé element 24 is képt pushed by the pushei' 109.
Mounting of the element 24 completes thereafter, when the anvil mechanism 23,
although not shown in the figures, cuts and ciinches lower ends of the lead
terminals 25. | |

During this operatioh, the insertion nail 68 moves up while shiﬂ:ing backwafd
as shown in Fig. 46 through Fig. 48. |

The insertion nail 68 shifts backward in the following manner.

The internal axle 81b stays at its lower position with respect to the external
axle 81a, in order to keep the first and the second insertion nails 68a and 68b open.
V\'/hile keeping the internal axle 81b at the depressed pdsition, only the external axle
81a s lifted. |

This movement also provides the opening/closing lever 85 with a lifting force,

since the opening/closing lever 85 is attach@ed to the external axle 81a together with
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the main head body 80.

-‘However, because the .cam plate 84 fixed to the infemal axle 81b remains at

its lower position, the opening/closing lever 85 turns downwardly as shown by

| arrdw “K” in Fig. 35. And, a rear edge 110 in the back side of the cam surface 96

eventually comes in contact to a butt surface 111. inside the side wall 87b of the
i‘o’c_ary body 87 below the through hole “B”, and it turns the rotary body 87
backward to a direction of arrow “S” as shown in Fig. 37. -

As the rotary body 87 is provided with the. insertion nail 68, as described
above, the insertion nail 68 moves upwardly while turning backward.in a manner to
avoid the mounted element 24, as shown in Fig. 46 and Fig. 47. |

In the step of Fig. 47, thé internal axle 81b starts moving upward, and the
insertion nail 68 also moves gradually into its original posture as shown in Fig. 48.

Besides, 'the pusher 109, which is coaxial with the internal axle 81b, alsd
starts moving upward at the moment shown in Fig. 47.

'One of the distinctive features of this exemplary embodiment is that the cam
plate 84 is easily removable from the mount plate 81c and replaceable by removing

a screw 81d.

Fig. 52 through Fig. 54 show a case wherein there is a large space between

elements 24 on a substrate 106, and Fig. 55 through Fig. 57 show another case

wherein there is a small space between elements 24 on a substrate 106.
In the case shown in Fig. 52 through Fig. 54, the insertion nail 68 does not

strike an elements 24 already mounted behind the insertion nail 68, even if an

- amount of backward movement (amount of retractive movement) is increased in

‘order for the insertion nail 68 to cope with'large elements 24 such as those shown in

Fig. 52 through Fig. 54, because the space between the elements 24 is large enough.
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106 in an attempt to increase mounting density on the substrate 106, the insertion

nail 68 may strike the element 24 behind it when the insertion nail 68 makes a large

retractive movement backward.

In this case, it is often likely that smaller size elements 24 such as those

~ shown in Fig. 55 through Fig. 57 are used as compared to the case of Fig.-52

through Fig. 54. It is therefore necessary to 'reducé the amount of backward

- movement (amount of retractive movement) of the insertion nail 68.

: This object is accomplished in the present exemplary. _embodiment by
removing the screw 81d and replacing the cam plate 84. The cam plate 84 shown
in Fig. 55 through F1g 57 has a longer slope 84a on a cam surface contacting the
cam follower 97, and a top wall 84b in a higher position, as compared tb the other
cam plate 84 shown in Fig. 52 through Fig. 54. |

As described above, since the insertion nail 68 moves backward as the cam
follower 97 is pushed relative to the cam surface 84, and eventuallSr turns the rotary
body 87, the back§vard movement of the insertion nail 68 can be altered from a
phaﬁtom line “Y™ to a smaller phantom line “X” in Fig. 58, if the slope 84a of the
cam plate 84 is longer and the top wall 84b is higher.

This enables the head 20 to mount the element 24, as shown ianig. 56, even
if there is a limited spéce between the elements 24 on the suBsti'ate 1.06, and thereby
increasing the mounting density of the elements 24 on the substrate 106.

Fig. 61 through Fig. 64 depict catch pins. A catch pin 108a has a circular
recess at a'toi) of it, a catch pin 108b has a conoidal recess, a cafch pin 1.080_ha's a
deep recess, and a catch pin 108d is made out of a cylinder. | |

All of the catch pins 108, 108a through 108d are made to have diameters
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. greater than a diameter of the via hole 107 perforated in the substrate 106, as shown

in Fig. 49. The head 20 is able to mount the element 24 reliably on the substrate
106 by positively holding the top and the bottoin of the elemenfc_ 24 with the pusher
109 and the catéh pin 108, 108a through 108d, ev_eﬁ if the lead terminals 25 of the
element 24 are slightly eccentric, because the catch pins 108, 108a through 108d are
greater in diameter than the via hole 107 in the substrate 106.

As has been described, the component mounting apparatus of the .present
exemplary embodiment' compljises: the component delivery unit; the chuck 13
provided on the component delivery unit; the component transfer unit 19 for

receiving a component held by the chuck 13; and the head 20 for receiving the

component held by the component transfer unit 19. The head 20 comprises: the

main head body 80; the vertically-moving means 81 for the main head body 80; the
insertion nail 68 provided at the bottom portion of the main head body 80; the
openirig/élo‘sing means 82 of the insertion nail 68; and the turning means 83 for
moving f.he insertion nail 68 between forward and backward directions. The cam
plate 84, .which constitutes the turning means 83, is mounted detachably on the

main head body 80, so that a locus of backward movement of the insertion nail 68,

cie. a retractive path of the insertion nail 68 aﬁer mounting a component, can be

altered readily by mountmg another cam plate 84 of different shape of the main
head body 80. This can result in an increase of mounting den51ty of components .
on a substrate, and an improvement of workability, since all that is necessary is to
replace only the cam plate 84, without requiring any alignment of the insertion nail
68 with respect to the substrate after the replacement.

Fig. 65 depicts the anvil mechaﬁis'm 23.

The anvil mechanism 23 comprises: a mounting base 112 having two slant
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surfaces 112a opposed to each other; first through third movable blades 113, 114

and 115, and first and second fixed blades 116 and 117, all of which are disposed on

. the slant surfaces 112a of the mounting base 112 as shown in Fig. 75; the previously

described catch pin 108; and a rotating and vertically moving mechanism.

The rotating and vertically moving mechanism will be describéd hereinafter.

A reference numeral 118 in Fig. 65 is a base, which represents a bés_is of
movement, and the base 118 neither rotates nor moves vertically. |

A rotary bearing 119 is fixed to the base 118, and a rotary axle 120 is
rotatably supported on the inside of the rotary beéring 119. A timing pulley 121 is'
fixed to a lower end of the rotary axle 120, and a belt is looped ﬁp around the timing
pulley 121, though the belt is not shown in the figure.

A cylinder 122 is placed inside of the rotary axle 120 in a manner that the
cylinder 122 rotates together with the rotary axle 120, but it is freely movable
vertically with respect to the rotary axle 120. A cam follower, nbt shown in the
ﬁgure, is engaged in a cam follower receptacle 124 at a lower end of the cylinder
122, and the cam follower moves the mounting base 112 together with the cylinder
122. - |

In other words, the mounting base 112 is fixed on top of the cylinder 122.

The cylindc_r 122 is also provided with an operating rod 123 in its inside in
such a manﬁer that the operating rod 123 rotates together with the cylinder 122, but
it is freely movable vertically with respect to the cylinder 122.

Another cam follower, also not shown in the figure, is engaged in a cam
follower receptacle 125. at a .lower end of the operating rod 123, and the cam
follower vertically moves the operating rod 123, which in turn opens and closes the

first through third movable‘ blades 113 through 115 shown in Fig. .7 5, via a coupling
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lever 126.

Furthermore, the operatihg rod 123 is provided in its inside with a cylinder
127 in a manner that the cylinder 127 is rotatable fogether with the operating rod
123. The cylinder 127 is also Vertically movable ffeely with respect to the
operating rod 123, and the Qertical movement is produced by a cam follower, which .
is_nbt shown in the. figure, engaged in a cam follower receptacle 128.

The catch pins 108 are mounted on a top end of the cylinder 127 as shown in
Fig. 82 and Fig. 83. Specifically, a supporting body 129 is disposed to bridge
across an upper end opening of the cylinder 127. | |

The supporting body 129 has a board-like shape, and a supporting pin 130 is
inserted horizontally throﬁgh the board-like supporting body 129. The catch pins
108 are secured in the supporting body 129 w1th their lower ends butted on the
supporting pin 130, so that heights of the catch p1ns 108 become uniform, and
thereby lower ends of the lead terminals 25 are supported unlformly by the catch
p1ns 108

An upper penpheral portion of the cyhnder 127 is formed with a male thread
131, and a notch 132 is provided from the top end of the cylinder 127 vertically
dowhwa'rd through fhe male thread 131 as shown in Fig. 83 and Fig. 84. The
Supporting pin 130 is engaged in the notch 132. This engagement of the
supporting pin 130 in the notch 132 of the cylinder 127 fixes heights .of the catch

pins 108 with respect to the cylinder 127, and thereby resulting in an uniform

support of .the' lower ends of the lead terminals 25 by the catch pins 108.
~ In addition, a fitting body 133 is provided under the supporting body 129 to

fit into an inside of the cylinder 127, so as to prevent the supporting body 129 from

wobbling.
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A cap 135 having a female thread around an internal periphery and an
opening 134 on top is screwed detachably over the top end of the cylinder 127 in
the above arrangement. The cap 135 screw-fitted on the top end not only prevents
the catch pins 108 from coming off upwardly, but also makes the catch pins 108
replaceable With_ ease, when ﬁccessary, by removing the cap 135.

| The mounting base 112 will be described next.
- The niounting base 112 is provided with the first through third movable
blades 113, 114 and 115, and the first and second fixed blades 116 and 117, all

mounted by means of the opposing pair of slant surfaces 112a, as has been

described. They are positioned relative to one another as shown in Fig. 75 and Fig.

- 76.

‘That is,-two of the movable bladc_és, 113 and 114, and one of the fixed blades,
117, are positioned at one side, and the one remaining movable blade 115 and the
fixed blade 116 are positidned at the other side, so as to be capable of cutting all
three lead terminals 25 at once. |

The first and the second fixed blades 116 and 117 are _provided with their
respective guide surfaces 136 and 137 at sides facing outward in this arrangement,
as shown in Fig. 75 and Fig. 76. Cutting edges 138, 139 and 140 are formed
beside the guide surfaces 136 and 137, pointing toward their respective counterparts,

the first and the second movable blades 113 and 114, as well as the third movable

- blades. 115.

The first through third movable blades 113, 114 and '115, and the first ,and'
second fixed blades 116 and 117 are therefore in their open positions at the

moments shown in Fig. 75 and Fig. 76.

The lead terminals 25 are inserted during the moment of open positions, and
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‘they are cut off when the cutting edges 138 through 140 and the first through third

movable blades 113 through 115 are closed, as details of which will be later

- described.

It is important to avoid undesirable gap from being developed between the
first through third movable blades 113 through 115 and the cutting edges 138
through 140 of the first and second fixed blades 116 and 117 in order to cut the lead

- terminals 25.

In the present exemplary embodiment, the first and the second fixed blades
116 and 117 are loosely set on the slant surfaces 112a of the mounting base 112 in
order to achieve the above object. initially? the first and second movable blades
113 and 114, as a pair, are slid over the slant surface 112a of the mounting base 112

up to positions, which are slightly above anticipated points where the movable

' blades meet with the cutting edges 138 and 139 of the first fixed blade 116. The

first fixed blade 116 is then pushed up along the slant surface 112a of the mounting
base 112. |
This brings the guide surface 136 of the first fixed blade 116 to get in contact
with a lower surface of the first movable blade 113, which is already in the slid up
position. | The first fixed blade 116 is now secured to the mounting base 112 at this
point.
The above procedure assures the first mdvable blade 113 to slide up along the

guide surface 136 of the first fixed blade 116, after it slides up over the slant surface

-112a. As a result, no undesirable gap is created between the first movable blade

113 and the cutting edge 138 of the first fixed blade 116, and thereby the lead

terminal 25 is cut smoothly.

Also, since the second movable blade 114 slides over the same slant surface
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112a of the mounting base 112 as the first movable blade 113, undesirable gap is
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also avoided beﬁveen the second movable blade 114 and the second cutting edge
139, when th¢ first fixed blade .116 is properly positioned according to the above
procedure. Hence, the lead terminal 25 can be cut smoothly by the second
movable blade 114 and the second cutting edge 139. |

In the like manner, the third movable blade 115 is slid over the slant surface
112a of the mountihg base 112 up to al position slightly above an anticipated point
w_heré the movable blade 115 méet_s with the cutting edge 140 of the second fixed
blade 117, when setting a position of the second fixed blade 117. The second fixed
blade 117 is then pushed up along the slant surface 112a of the mounting base 112
until the guide surface 137 of the second fixed blade 117 comes in contact with a
lower surface of the third movable blade 115. The Second ﬁxéd blade 117 is then

secured to the mounting base 112 at this position after it contacts with the lower

“surface of the third movable blade 115. In this way, the third movable blade 115

15

20

reaches the cutting edge 140 after sliding up along the guide surface 137, when the
third movable blade 115 is moved thereafter, and therefore no undesirable gap is
made between them, thereby. cutting the lead terminal 25 smoothly.
Describing néxt pertaiﬁs to mounting of the element 24 on the substrate 106.
Fig. 68 depicts a state jﬁst prior to the mounting, in wﬁicﬁ the mounting base
112 Jocates below the substrate 106, and the insertion nail 68 locates above the

substrate 106. From this state of Fig. 68, the cam follower receptacles 125 and

- 128 are raised by their respective cam followers as shown in Fig. 69.

Since an amount of rise of the cylinder 127 is set to be greater than that of the

: cylindef 122, the catch pins 108 moves up in vicinity of a lower surface of the

25

substrate 106 as shown in Fig. 49.
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The first through the third movable blades 113 through 115, and the first and
the second fixed blades 116 and 117 are in their open positions, as shown in Fig. 75
and Fig. 76, between the steps depicted in Fig. 68 through Fig. 72, and the catch
pins 108 are therefore v_ertically movable through these openings. | |

The lead terminals 25 are then inserfed through the via holes 107 in the
substrate 106 by lowering the insertion nail 68 until they contact to the catch pins
108. While maintaining this state, the pusher 109 is lowered from above the
element 24 until it touches the element 24 as shown in Fig. 70.

This way, the element 24 is held at the top and the bottom between the pusher

109 and the catch pins 108, and the insertion nail 68 retracts outward with the

. element 24 held in this posmon, as shown in Fig. 70 and Fig. 71.

When the pusher 109 and the catch pins 108 are lowered in a synchromzed
motion, a bottom end of the element 24 comes to contact with an upper surface of
the substrate 106 as shown in Fig. 72, and the catch pins 108 at one side move apart
from the bottom ends of the lead terminals 25.

When the operating rod 123 is lowered next, as shown in Fig. 73, a point of
application of the coupling lever 126 comes down, and a point of action comes up

round a fulcrum. This moves the first through the third movable blades 113

" through 115 upward, and thereby the first through the thlrd cutl;mg edges 138

through 140 and the first through the third movable blades 113 through 115 cut the
lead terminals 25 in a manner as shown in Fig. 77 and Fig. 78. The first thfough

the third mevable blades 113 through 115 slide up further beyond that point along

the slant surface 112a, and bend the lead terminals 25 at their lower ends, after cut

off, toward the substrate 106 as shown in Fig. 79, so as to prevent the element 24

from coming off the via holes 107 in the substrate 106. _
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| Fragments 141 of the cut off lead terrninals 25, shown in Fig. 78, fall into the
cylinder 127 through the opening 134 in the cap 135 shown in F1g 82 and Fig. 83,
and they are collected inl a storage vessel provided below a bottom opening of the
cylinder 127. | | |

The cylinder 122 is then lowered togéthér with the operating rod 123 as
shown in Fig. 74.. During this lowering step,. an amount of .down movemenf of the
cylinder 122 is set to be greater than that of the ope'raﬁng rod 123, which has been
lowered in the preceding step inF ig. 73, for bringing them into the standby mode of
Fig. 68. | |

The first through the third movable blades 113 through 115 and the first and
the second fixed blades 116 and 117 are replaceable by taking steps, which will be
described hereinafter. | |

~ First, the moﬁnting base 112 is freed from a mount section 143 at a top end 6f
the cylindér 122, in Fig. 65, by removing the screw 142 shown in Fig. 66, and it is -.
rotated for 96 degrees while maintaining its posture. "

The top end of the cylinder 123 is provided with two flanges 144 and 145
around the periphery at a'pfedetermined spa'cé as shown in Fig. 85, and the upper.
flange 144 has two cut-back pbrtions 146 at opposite sides. |

Therefore, linkage of the coupling levers 126 connecting between the

operating rod 123 and the mounting base 112 is disengaged from the cut-back

- portions 146 by rotating the mounting base 112 (or the operating rod 123) by 90

degrees, when removing the mounting base 112. A connection of the mounting
base 112 to the operating rod 123 is made easily by rotating the mounting base 112,
when reinstalling it, thereby providing good workability.

As shown in Fig. 67, the pdints of action of the coupling levers 126 disengage
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from the first through the third movable blades 113 through 115, when the mounting

- base 112 is removed from the operating rod 123 The first through the third

movable blades 113 through 115, in particular, come off the slant surfaces 112a by

their own weights.

Fig. 80 and Fig. 81 depicts another exemplary embodiment, in which grooves
147 are formed on top and bottom surfaces ef the first through the third movable
blades 113 through 115. The first through the third movable blades 113 through
115 and the first and the second fixed blades 116 and 117 produce pulverized
cutting dust from cut-off portions of the lead terminals 25, when they cut -off the
lead terminals 25. The grooves 147 can prevent the cutting dust falling on the
upper and/or lower surfaces of the first through the third movable blades 113

through 115 from accumulating on these surfaces, and from impeding the first

-through the third movable blades 113 through 115 to slide.

In other words, the first through the third movable blades 113 through 115
will fail to operate- due to a jam between the first through the third movable blades
113 through 115 and their sliding surfaces, if eutting dust falls and_.accumulates
upon the first through the third movable blades 113 through 115 and the sliding
surfaces. However, because the grooves 147 are formed on tula and bottum :
surfaces of the first through the third movable blades 113 through 115, as described
above, the .cutting dust moves into the grooves 147 as the first through the third
movable blades 113 through 115 slide. Consequently, operating failure can be
avoideri, since the cutting dust does not accumulate on the first through the third -
movable blades 113 througtr 115 and fhe_ sliding surfaces.

TIn addition, a through hole 148 is provided .at luwer end of the upper and

lower grooves 147 for discharging -through it the cutting dust moved into the



© 20672E1A_literal.doc 1999/12/21

10

.15

20

25

42
grooves 147. T_he through hole 148 can prevent the first through the third movable

“blades 113 through 115 | from failing to operate eventuallj, if the cufting dust

accumulates in the grooves 147 by such an amount that the grooves 147 no longer

'ac_cept the cutting dust to move in from the first through the third movable blades

113 through 115 and the sliding surfaces.
As has been described, the anvil mechanism 23 comprises: a mounting base

112 having two slant surfaces 112a opposed to each other; fixed blades 116 and 117

- mounted on one of the slant surfaces 112a of the mounting base 112; and movable

blades 113 through 115 mounted on the other slant surface 112a of the mounting

‘base 112. The fixed blades 116 and 117 are mounted on the mounting base 112

with a fixing means by taking the steps of: sliding up the moyable blades 113

through 115, mounted on tﬁe slant surfaces 112a of the mounting base 112, over the
slant Su_rfaces 112a up _fo positions, which are slightly above anticipated points
where the movable blades 113 through 115 meet with the fixed blades 116 and 117;
and, while maintaining the above positions, setting positions of the fixed -blades 116

and 117 by sliding them upwardly over the slant surfaces 112a of the mounting base

112 until they come in contact to the movable blades 113 through 115.

: In other words, the fixed blades 116 and 117 and the movable blades 113

through 115 come to be in their proper positions with respect to each other, when

the fixed blades 116 and 117 are secured to the mounting base 112 with the fixing

means after they are set in positions by sliding them upwardly over one slant

surface 112a of the mounting base 112 until they come in contact to the movable

 blades 113 through 115, while the movable blades 113 through 115, mounted on the |

other slant surface 112a of the mounting base 112, are slid over that slant surface

112a and maintained in their positions above the points where the movable blades
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113 through 115 are anticipated to meet with the fixed blades 116 and 117.

Because of the above, the movable blades 113 through 115 never collide with

~ the fixed blades 116 and 117 during the sliding movement. Also, since the gap

between the blades is not necessarily too large in order to avoid collisions, they can

cut the lead terminals 25 reliably.

. Fig. 88 through Fig. 94 depicts still another exemplary embodiment of the

.- present invention.

In this exemplary embodiment, the pusher 109 is so constructed that it is held

in a standby position above an element 24 representing a component, before it

comes in contact with the element 24 and presses it down toward the substrate 106. |
The standby position is adjusted according to a height of the elemént 24 held by the
head 20. . | -
~ As for the structure, in specific, an upper end of the pusher 109 is linked
freely movably, as shown in Flg 88, with a point of action of a first lef/er 112K
shown in Fig. 92 having a dog-legged shape.
Besides, the upper end of the pusher 109 is biased with a downward force by
a spring 113K at all times. A fulcrum 114K of the first lever 112K is supported

' aXially by a second lever 115K shown in Fig. 93, and a cam follower 116K, which

functions as a point of application of the first lever 112K, engages with a first
cam118K, which is supported axially by an axle 117K. The second lever 115K is
a.lsq supported axially by the axle 117K, and a cam follower 119K serving as its

point of application engageé with a second cam 121K, which is rotatably supported

by an axle 120K.

The second lever 115K is biased with a downward force by a spring 122K at

all times.



10

15

20

25

This Sheet Has Been Replaced -

0 IlI i

The foregoing structure operates in a manner as described hereinafter.
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Described first is a case wherein a component (an element 24) to be mounted
is large in height, as shown in F1g 88.

In this instance, a servomotor 124K shown in Fig. 94 rotates the first cam
118K, making good use of an idle time of the pusher 109 before the pusher 109
actually depresses the element 24 toward the substrate 106, so as to position the
cam follower 116K in a recess of the first cam 118K. Tﬁis causes the point of
action of the first lever 112K to rotate downwardly round the fulcrum 114K, énd the
pusher 109 slowly moves down until it touches on the element 24. |

When the pusher 109 touches on the element 24, a contact-sensitive switch

(i.e. a detector 123K in Fig. 94), though not shown in the figures, operates to carry

. out calculation of a height of the element 24 based on a rotational angle of the first

cam 118K.

This enables the apparatus to recognize the _maghitude. of height of the
element 24 to be mouhtcd NOW, ond the pusher 109 is held in this position for a
standby. Subsequently, the pusher 109 starts from this staildby position, when it
presses down the element 24 toward'the_substrate 106 as shown in Fig. 89.

Although not shown in Fig. 88 through Fig. 91, there is the catch pin 108
under the substrate 106.  The pusher 109 and the catch pin 108 mount the element
24 by holding it between top and bottom of the elerﬁent 24 and the lead terminals 25,
as shown in Fig. 49 through Fig. 51. |

Fig. 90 and Fig. 91 depict another case wher.ein. the element 24 is small in
height. | |

| In this case, in the like maﬁncr as described above, the pusher 109 is made to

touch on the element 24, as shown in Fig. 90, by rotatiné the first cam 118K during
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. The cam follower 116K of the first lever 112K stays at a position deeper in
the recess of the first cam 118K in this case, as is obvious by comparing F1g 90

with Fig.88. This enables the apparatus to recognize the element 24 as being large

* in height, and the pusher 109 starts the pressing movement héreafter as shown in

Fig. 91.

In the real mounting operation, the apparatus carries' out a height
determination in the same manner as above for every pieces of the element 24, even
if 100 pieces of the.element 24 are mounted on each substrate 106 for instance, and
results are all stored in a memory 125K shown in Fig. 94 by way of a controller
126K. |

Accordlngly, the apparatus makes use of the idling time to lower the pusher
109 in advance to a helght equal to a sum of 1 mm, for example, added to the
determined .height of each component 24 when mounting on the second and
subsequent substrates 106. |

The above operation substantially shortens the mounting time required for
lowering the pusher 109, since the pﬁsher 109 starts pressing down each of every
100 pieees of the elements 24 from the position of merely 1mm above the element
24 during the mounting operation. | |

A reason for making the pusher 109 to stand by at 1 mm above the elernent,
for exanrple, will be described hereinafter. | |

The pusher 109 is integrally assembled with the head 20. The reason is
therefore to prevent an eler_nent 24 from striking the lowering pusher 109, when the
component transfer unit 19 transfers the element 24 to the insertion nail 68 of the

head 20, as shown in Fig. 21.
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- As described, the present exemplary embodiment comprises: a component
having lead terminals 25 exténding downwardly; the head 20 for holding and
moving the component to a position where the lead terminals 25 are above the via |
holes 107 to be inserted in the substrate 106; and the pusher 109 for pressing down

the componént held by the head 20 toward the substrate 106. The pusher 109 is

‘made to wait at the standby position above the component before it comes in touch

on the component and presses it toward the substrate. The standby position is

determined according to a height of the component held by the head 20. Thus, thé
present exemplary embodiment shortens time for the pusher 109 to make pressing
operation of the component, and therefore reduces a mounting time, since it adjusts
the Standby' position vertically in advance according to a height of the component to
be mounted on the substrate. .
Fig. 95 through Fig. 105 depict a transfer means for transferring a substrate
106 onto an X — Y table 22, which is utilized as an exam_pie of a positioning table,
while guiding it through the rails 21 shown in Fig. 1.
| In other words, the transfer means of the present exemplary embodiinent
comprises: a shéﬂ holder 112N; a transfer shaft 113N provided freely in and out
from the shaft holder 112N toward the X — Y table 22; a transfer pin 114N of Fig.97
proVided in a direction toward the substrate 106 at one side of the transfer shaft
113N nearer to the X - Y table. 22; and so on. The transfer pin 114N is provided
slidably on an axle 115N, which is disposed in the direction toward the substrate
106 at one side of the transfer shaft 113N nearer to the X — Y table 22. A spring
116N is connected to the transfer pin 114N as a biasing rheans.' A pin-shifting unit
for shifting the transfer pin 114N compfises alever 117N provided at one side of the

shaft holder 112N nearer to the X — Y table 22, and a lever actuator 118N linked to
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one end of the lever 117N. The other end of the lever 117N is linked to the

~transfer pin 114N.

Each of the above-cited elements will now be described in more detail.

The rails 21 shown in Fig. 1 are composed of longitudinally separated
portions connected at a right side of the X — Y table 22.

Portions of the rails 21 at the rightmost end shown in Fig. 1 are fixed to
interior sides of wall platés 120N as showh in F1g 95, and that their. free ends (at_ a -
side nearér to the X — Y table 22) are vertically rotatable around a shaft 119N.

The shaft holder 112N is fixed to an exterior side of one of the wall plates

120N, and one end of this shaft holdef 112N nearer to the X — Y table 22 is also

vertically rotatable around the shaft 119N.

The transfer shaft 113N is housed freely egressably within the shaft holder
112N, and a belt 121N drives the transfer shaft 113N to egress and ingress.
In the foregoing structure, as can be comprehended through the description of

Fig.95, the rightmost side portions of the rails 21 shown in Fig. 1 are in such state

) that their ends nearer to the X — Y table 22 are raised upward with the shaft 119N as

~ an axis, as shown in Fig. 105.

Belts 122N are proifided on the rails 21 at both right and left sides as shown
in Fig. 95, and these belts 122N are driven to transfer the substrate 106 until the

substrate 106 strikes a stopper (not shown) placed at a distal end of the railS 21, as

‘shown in Fig. 100.

An optical sensor 123N is provided at a position immediately before the
distal end of the rails 21. Although a motor (not shown) for driving the belt 122N
is deenergized when the substrate 106 passes by the optical sensor 123N, the inertia

brhlgs the substrate 106 to strike the stopper, and stays in pbsition as described
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While keeping the above position, the-lever actuator 118N in Fig. 97 shiﬁs a
right end of the lever 117N toward left as shown in Fig. 98. -

A left end of the lever 117N is linked to a recess 125N in a holder 124N of
the transfer pin 114N as. shown in Fig. 97, and the holder 124N is axially supported
by the axle 115N to be freely slidable. Therefore, the holder 124N, together with
the transfef pin 114N, ‘slides down, ‘if the left end of the lever 117N moves
downward as shown in Fig. 98, thereby the transfer pin 114N élips into a through
hole 126N in the substrate 106 as shown in Fig. 98. |

While maintaining the above ‘condition, an end of the shaft holder. 112 N

moves down about the shaft 11_9N.as an axis, as shown in Fig. 101, so as to make

the portions of rails 21 in this position shown in Fig. 95 to be flush with the other

portions of the rails 21 shown in Fig. 1 extending to the X — Y table 22. With the

rails in the above position, the belt 121 is rotated in order to drive only the transfer

‘shaft 113N to protrude from the shaft holder 112N toward the X —Y table 22 as
-shown in F1g 102.

This also transfers the substrate 106 onto fhe X —Y table 22 as shown in Fig.
99 and Fig. 102, and sets it in position.
o | Asa push lever 127N is also mounted integrally on a tip end of the holder
124N as shown in Fig. 96, it pushes out another substrate 106,. on which thé head 20

has already completed mounting of elements 24 on the X — Y table 22, toward the

rails 21 at a collecting end. _
Then, the transfer shaft 113N is raised as shown in Fig. 103 with the shaft
119N as an axis, so that the transfer pin 114N is disengaged from the through hole

126N in the substrate 106. The substrate 106 on the X — Y table 22 is freed
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thereafter from consu'alnt of the transfer pm 114N, and the X — Y table 22 and the

head 20 start operating for mounting elements 24,

On the other hand, the raised transfer shaft 113N enters into the shaft holder

- 112N due to reversed rotation of the belt 121N, as shown in Fig. 104.

And then, the lever actuator 118N shifts the right end of the lever 117N

| toward right in order to raise the transfer pin 114N upward via the holder 124N as

shown in Fig. 97 and Fig. 105, and waits for arrival of a subsequent substrate 106.
In short, the present exerhplary embodiment facilitates reduction in weight,
and resﬁltant increase of speediness, since one side of the transfer shaft 113N nearer
to the X — Y table 22 includes only the structure comprising the transfer pin 114N
and the spring 116N for biasing the transfel_: pin 114N in a direction toward the
substrate 106. |
~ In the present exemplary embodiment, as described above, the transfer means

for transferring the substrate 106 being guided by the rails 21 onto the X-Y table

- 22 comprises: the shaft holder 112N the transfer shaft 113N disposed freely in and

out from the shaft holder 112N toward the X — Y table 22; the transfer pin 114N
pfovided af one end of the transfer shaft 113N nearer to the X — Y table 22 in a
manner to direct toward the substrate 106; the spring 116N for biasing the transfer
pin 114N toward the substrate 106; and the lever 117N provided at the end of the
ehaﬂ holder 112N nearer to the X — Y table 22 for shifting the transfer pin 114N to a

. side opposite to the substrate 106 against a biasing force of the spring 116N.

Accordingly, since the transfer means has the structure, wherein one side of |
the transfer shaft nearer to the positioning table has only' the transfer pin 114N and
the spring 116N for biasing the transfer pin 114N toward the substrate 106, it

facilitates reductlon in welght ‘and resultant increase of speediness.
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INDUSTRIAL APPLICABILITY

~ As has been described, a component .mounting apparatus of the present
invention comprises: a componen't- deiivety unif; a chuck provided on the
component deliver:y uﬁit; a component transfer ﬁnit for-receiving a component held
by the chuck; and a héad for receiving the component held by the component
transfer unit. .The head comprises: a main head body; a vertically-moving means
for the main head body; an insertion nail provided at a bottom portion of the main
head body; an opening/closing nieans for the insertion nail; and a turning means for
moving the insertioﬁ nail between forward and backward diréctions. A cam plate -
constituting the tﬁming means is mounted detachably on the main head body, so
that a locus.o'f backward movement of the insertion nail, i.e. a retracti'vé path for the
insertion nails aﬂér mounting of a compbnent, can be altered readily by mounting

another cam plate of different shape. This can result in an increase of mounting

density of components on a substrate. In addition, it requires only a replacement

of the cam plate, but no alignment of the insertion nail with respect to the substrate

after the replacement, thereby improving workability.
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CLAIMS

1; A component mounting apparatus comprising:

a componént delivery unit;

a chuck provided on said component delivery unit;

a component transfer unit for receiving a component held by said chuck;
and | |

a head for receiving the component held by said component transfer unit,

said head having a main head body, a vertically-moving means for said main head

- body, an insertion nail provided at- a bottom portion of said main head body, an

opening/closing means for said insertion nail, and a turning means for moving said
insertion nail between forward and backward directions,

wherein said turning means comprises a cam plate attached detachably to

said main head body.

2. The component mounting apparatus according to claim 1, wherein said
vertically-moving means comprises an external axle mounted on top of said main
head body, and said cam 'plate is attached detachably to a mount plate attached to a

lower end of an internal axle provided inside of said external axle.

3. The component mounting apparatus according to claim 1, further
comprising a rotary body engaged to said cam plate to be rotatable between forward
and backWard directibns of said main head body, wherein a first insértion nail
constituting said insertion nail is attached to said rotary _body, and a second insertion

nail also constituting said insertion nail is attached openably to said first insertion
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nail.

4. The componént mounting apparatus according to claim 3, wherein an
upper portion of said second insertion nail and a portion of a driving lever

corresponding to said upper portion make contact with each other via a cam surface.

5. The component mounting apparatus according to claim 3, wherein said
first and said second insertion nails are each provided with at least three grip-nails

formed at distal end thereof.

~ 6. The component mounting apparatus according to claim 5, wherein one
of said grip nails at one side of said second insertion nail has a narrower intervening

space and larger flexibility than any of said grip nails at the other side and in the

middle.

7. The component mounting apparatus according to claim 3, wherein said
first insertion nail and said second insertion nail are engaged together, and said
second insertion nail is pivotally supported at a center thereof by a center of said

first insertion nail.

8. The componerit mounting apparatus according to claim 1, further
comprising a pusher for pressing a top of the component held by said insertion nail,
and a catch pin for receiving a terminal extending downward from said component,

wherein said catch pin receives a lower end of ‘said terminal underneath the

substrate whereon said component is being mounted. \

I
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9. The component mounting apparatus according to claimB," wherein said
catch pin has a diameter greater than a diameter of a via hole provided in said

substrate.

10. A component mouﬁting apparatus comprising:

a component delivery unit;

a chuck provided on said component delivery unit;

a component transfer unit for recéiving a component held by said chuck,
said componént having a lead terminal extending downwardly therefrom; .

a head for receiving said component held by said component transfer ﬁnit,
and moving said lead terminal above a via hole of a substrate wherein said lead
terminal is being inserted; and |

a pusher for pressing down said component held by said head toward said
substrate, | |

| said head having a main head body, a vertically-moving means for said.
main head body, an insertion nail provided at a bottom portion of said main head
body, an opening/closihg means for said insertion nail, and a turning means for
moving said insertion nail between .forward and backward directions,

wherein said turning means comprises a cam plate attached detachably to

- said main head body, said pushér is held in a sfandby position above said

component before coming in contact with and pressing down said component

toward said substrate, and said standby position is set according to a height of said

component held by said head.
. S
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11. The component mounting apparatus according to claim 10, furt_hef

comprising a catch pin provided under a via hole of said substrate for supporting a

. lower end of said lééd terminal of said component.

- 12. The component mounting apparatus according to claim 10, wherein.

- setting of said stahdby position is derived with calculation based on a height of

component to be mounted.

13. The component mounting apparatus according to claim 12, wherein -
setting of said standby position is derived by lowering said pusher until it comes in
contact with said éomponent held beforehand by said head, and by makin_g

calculation according to a magnitude of said lowering movement.

14. The component mounting apparétus according to claim 10, wherein
said pusher is disposed to be in contact with a point of action of a first lever, a

fulcrum of said first lever is supported axially by a second lever, a point of

* application of said first lever is in contact with a first cam, and a point of

application of said second lever is in contact with a second cam.

15. The component mounting apparatus according to claim 14, wherein a

rotary axle of said first cam is disposed in coaxial with a fulcrum of said second

lever.

16.A component mounting apparatus comprising:

~ acomponent delivery unit;

—_
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a chuck provided on said cdmponent deIivery unit;

‘a component transfer unit for receiving a component having a lead
terminal held by séid chuck; | |

a head for receiving said component held -Iby said component transfer unit;

a vérticallyfmoving means for said heéd; |

" atable disposed below said head for supporting a substrate; and
| an anvil mechanism disposed under said table,

‘said head having a main head body, a vertically-moving means for said
main head body, an insertion nail provided at a bottom portion of séid main head
body, an openihg/closing means for said insertion nail, and a turning means for
mbving said insertion nail betweeﬁ forward and backward directions,
wherein said turning means comprises a cam plate attached detachably to
said main head body,

said anvil mechanism having .a mounting base provided with two slant
surfaces opposed to each other, a fixed blade mounted on one of said slant surfaces
of said mounting base, and a movable blade mounted :on another of said slant
surfaces of said mounting .base, | |

wherein said fixed blade is equipped' with a fixing means to said one of

slant surfaces of said mounting base after said fixed blade is slid and set in position.

17. The component mounting apparatus according to claim 16, further

comprising an operating rod disposed under said mounting base, wherein said

: operating rod links to said movable blade.

18. The component mounting apparatus according to claim 17, wherein

L W
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said operating rod and said movable blade are linked together with a coupling lever

supported axially by said mounting base.

19. The component mounting apparatus according to claim 17, wherein
said operating rod is provided with two flanges on periphery of a top portion thereof

at a predetermined space, and one of said flanges at upper side is provided with a

cut-back portion. -

- 20. The component rhounting apparatus according to claim 17, wherein
said operating rod is formed into a cylindrical shape, and a lead terminal supporter
is provided in said cylindrically shaped operating rod in a manner to be in coaxial

and vertically movablle.

21. The component mounting apparatus according to claim 20, wherein
said lead terminal supporter comprises a pin disposed in an upper end opening of a

cylinder in a manner to protrude upwardly.

22. The component mounting apparatus according to claim 21, wherein a

sﬁpporting body is provided to bridge across the upper end opening of said cylinder,

and said pin is mounted on said supporting body.

23. The component mounting apparatus according to claim 22, wherein
said supporting body has a board-like shape, a supporting pin is inserted
horizontally across said board-like supporting body, and said pin is placed with a

lower end thereof butting on said sUpporting pin.

L.
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24. The component mounting apparatus according to claim 23, wherein an

upper peripheral portion of said cylinder is formed with a male thread, a notch is

~ provided from the upper end of said cylinder vertically downward through said

- male thread, and said supporting pin is engaged in said notch.

25. The component mounting apparatus according to claim 24, wherein
said supporting pin is engaged in a lower part of said notch, and a projection on said

supporting body is engaged in an upper part of said notch.

26. The component mounting apparatus according to claim 20, wherein a

" cap having a female thread on internal periphery and an opening on a top surface is

screwed remévably over the top end of said cylinder.

27. The component mounting apparatus according to claim 16, wherein a
groove is formed on at least either one of an upper surface and a lower surface of

said movable blade.

28. The componerit mounting apparafus according to claim 27, wherein a
groove is formed on an upper surface of said movable blade, and a lower end of

said groove is. provided with a through hole.

29. The component mounting apparatus according to claim 16, wherein

said anvil mechanism comprises:
a mounting base having two slant surfaces opposed to each other;

a fixed blade mounted on one of said slant surfaces of said mounting base;

///'.
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and

a movable blade mounted on another of said slant surfaces of said
mountiﬂg base,

wherein said fixed blade is equipped with a. fixing means to said one of
slant surfaces of said mounting base after said fixed blade is slid and éet in position,

| said movable blade is slid along said another of the slant surfaces up to a

position fchat is above an anticipated poinf where said movable blade meets with
said fixed blade, |

said fixed blade is then sli(i up along said one of the slant surfaces until
said fixed blade.comes in contact to said movable blade, and

said fixed blade is fixed on said mounting base in this position.

30.A éomponent mounting apparatus comprising:

a component delivery unit having an annular shape;

a plurality of chucks provided along an outér peripheral surface of said |
component delivery unit;

a plurality of component supply units provided on exterhal side of said
plurality of chucks; | |

a chain of taped components supplied by said plurality of component
transfer units;

a plurality of component transfer units for receiving said components held
by said chucks, and |

a head for receiving said components held by said component trar_1sfer
units, |

- wherein said chain of taped components consists of components, each

KR O . .
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having an element and at least two lead terminals connected to said element, taped

at regular intervals,

said component supply units supply said chain of taped components to

said chucks in such a manner that said components are positioned with an element

-side up and a lead terminal side down, and aligned so that a phantom line extended -

through two lead terminals of a component held by one of said chucks is
approximetely in line with another phantom line extended through two lead

terminals of another component to be held subseqhently by another of said chucks.

31. The component mouhting apparatus according to claim 30, wherein

~ said plurality of component supply units are disposed side by side.

32. The component mounting apparatus according to claim 30, wherein

each of said component supply units has a first chuck release for opening said

chuck.

33. The component mounting apparatus according to claim 32, wherein
said first chuck release is actuated by a chuck opening cam surface of a cam

provided in said component supply'unit for actuating a feeder of said chain of taped

comporents.

34. The component mounting apparatus according to claim 33, wherein
said component supply unit is provided with a first cutting blade between said
feeder and said chuck, and said first cutting blade is actuated by a cutting blade

open/close cam surface and a cutting blade shift cam surface of said cam.

UL
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35 The component mountlng apparatus accordlng to claim 34 whereln
said cam is shifted by one or a plurahty of driving means for a first amount of
movement and a second amount of movement, whlch is greater than sa1d first
amount of movement, and said ﬁfst amount of movement actuates said first chuck

release and said feeder.

- 36. The component mounting apparatus according to claim 35, wherein a
shift of said cam for said second amount of movement makes said first cutting blade

to close.

37. The component mounting apparatus aeeording to claim 36, wherein
said cdmpoﬁent supply unit is provided with an element detector for detecting
presence or absence of an element in said chain of taped components, and said
drlvmg means shifts said cam for said first amount of movement for a plurality of

times, when sa1d element detector detects absence of an element.

38. The component mounting apparatus according to claim 33, further
comprising a transmission mechanism between said first chuck release and said
chuck opening cam surface of said cam, wherein said transmission mechanism

actuates said first chuck release only when said cam shifts toward a first direction.

39. The component mounting apparatus according to claim 30, wherein
said component delivery unit comprises a flexible belt, said belt is formed on a back

surface thereof with ditches and ridges for- beihg driven therewith, and said ditches
/

\\II\II\ I

and rldges are used for posmonmg of sa1d chucks



20672E1A_literal.doc 1999/12/21
61

40. The component mounting apparatus according to claim 39, wherein
said belt is provided with a plurality of chuck retainers at regular intervals, and each

of said plurality of chuck retainers is equipped with a chuck.
41. The corhponent mounting apparatus according to claim 40, wherein
each of said plurality of chuck retainers is formed with a guide piece, and said guide

piece engages with a guide rail.

42. The component mountirig apparatus according to claim 41, wherein at

~ least either one of an upper end and a lower end of each of said plurality of chuck

retainers is extended toward a back side of said belt, said guide piece is formed on

said extended portion, and said guide piece engages with said guide rail.

43. The component mounting apparatus according to claim 42, wherein
said chuck is provided on one side thereof adjacent to said component supply unit

with a hook for making a linkage to said chuck release.

44, The cbmponent mounting apparatus according to claim 43, wherein
said chuck is extended toward a back side of said belt from an opposite side of said

hook, and a second chuck release is linked to said extended portion.

45 The component mounting apparatus according to c1a1m 30, wherein
said chuck comprises a pair of openable nails, and an elastic body is attached to an

inside face of one of said pair of nails..

///. :
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46. The component mounting apparatus according to claim 30, wherein

20672E1A _literal.doc 1999/12/21

said. chuck comprises a fixed nail and a movable nail, which is openable with
respect to said ﬁxéd nail, and an elastic body is attached to an inside face of said

movable nail.

47. The compdnent mouhting apparatus according to claim 46, wherein

said elastic body is attached to nail with a pin penetrating through said elastic body.

48. The component mouhting apparatus according to claim 30, further
compi'ising an extra-length detector positioned on said Component delivery unit at a
downstream side of a component supply spot by said component supply unit, for
detectirig presence or absence of an extra length of a taping member, wherein said
extra-length detector actuates said second cutting blade to 6ut said extra length of

taping member into a predetermined length.

49. The component mounting apparatus according to claim 48, wherein
said second cutting blade cuts said extra length of taping member after said second
cutting blade is lifted to an upper position from a lower position, and said second

cutting blade returns to said lower position after the cutting.

50. The ,componént 'mounting apparatus according to claim 30, further
comprising a polarity flipper unit. for components, provided on said component
delivery unit at a ddwnstream side of the componeht supply spot by said componént
supply unit, said polarity flipper unit being freely movable toward and away with

respect to said component delivery unit.
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51. The component mounting apparatus according to claim 50, wherein
said polarity flipper unit is positioned at a downstream side of said second cutting

blade.

52. The component mounting apﬁaratus according to claim 30, further

compri_eing a hold position correction unit for a lead terminal of a component held

~ by said chﬁck, provided on said component delivery unit at a downstream side of

the component su'pply spot by said component suppr unit.

~ 53. The component mounting apparatus according 'to claim 52, wherein

said hold poeition correction unit is provided at a downstream side of said polarity -

'ﬂippei' unit.

54, The component mounting apparatus according to claim 53, wherein

said hold position correction unit comprises:

.a pos1t10nmg base for settmg thereon a bottom edge of sa1d taping

member
a holder for holding said tapmg member by two sides orthogonal to a

longitudinal d1rect10n thereof and

‘a push body for shifting a component by pushing a lead terminal of said

component toward the longitudinal direction of said taping member.

55. The component mounting apparatus according to . claim 52, further
comprisihg a third cutting blade provided on said component delivery unit at a

downstream side of said hold position correction unit, for cutting said lead terminal,
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said third cutting blade being freely movable toward and away with respect to said

component delivery unit.

56. The component mounting apparatus according to claim 55, wherein
said third cutting blade comprises a pair of openable blades, lower surfaces at distal

end portion of said pair of blades are tapered, and an upper edge of said taping

. member comes in contact with said tapered surfaces.

57. The component mounting apparatus according to claim 30, having a

| component transfer unit for transferring said component held by said chucks to said

head, wherein said component transfer unit comprises two grip nails for holding a

lower portion of said lead terminal, and a support nail for supporting an upper

portion of said lead terminal.

58. The component mounting apparatus according to claim 57, wherein
one of said grip nails and said support nail are integrated, and another of said grip
nails is arranged to be freel_y movable with respect to said one of grip nails

integrated with said support nail.

59. The component mounting apparatus according to claim 58, wherein

said insertion nail on said head grips a portion of said lead terminal located between
. S

R

*

said grip nails and said support nail.

60. A component mounting apparatus cbmprising:

a component delivery unit; : : _ This Sheet Has Been Replaced
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a chuck provided on séid component delivéfy unit;

a component transfer unit for receiving a component held by said chuck;
and |

a head for receiving said compbnent held by said component transfer unit,

said head having a main head body, a vertically rhoving means for said

'main head body, an insertion nail provided at a bottom portion of said main head

body, an opening/closing means for said insertion nail, and a turning means for
moving said insertion nail between forward and backward directions,

wherein said turning means comprises a cam plate attached detachably to

-said main head body,

said component transfer unit having a transfer chuck for receiving said .
component held by said chuck, a turning means for rotatory moving said transfer
chuck, a shifting means for shifting said transfer chuck toward inside and outside of
a rotational arc of .said transfer chuck, and an dpening/closing means for opening' or -
closing said trénsfer chuck after said transfer chuck is shifted to inside or outside of
the rotational arc thereof by said shifting means, |

wherein a rotary axle of said turning means, a driving axle of said shifting

means and an opening/closing axle of said opehing/closing_ means are coaxially

disposed. |

61. The component mounting apparatus according to claim 60, further
comprising a special opening/closing means for opening or closing said transfer
chuck, in addition to said ordinary opening/closing means operated by said

opening/closing axl_é.
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62. The component mounting apparatus according to claim 60, wherein
said transfer chuck comprises two grip nails for holding a lower portion of said lead

terminal, and a support nail for supporting an upper portion of said lead terminal.

63. The component mounting apparatus according to claim 62, wherein
one of said grip nails and said support nail are integrated, and another of said grip
nails is arranged to be freely movable with respect to said one of grip nails

integrated with said support nail.

64. The component moﬁnting apparatus accofding-to claim 60, further
comprising a rotary plate to be rotated by said opening/cloéing axle, and an

opening/closing mechanism for opening and closing said transfer chuck by a fotary

' movement of said rotary plate, both of said rotary plate and said opening/closing

mechanism disposed between said opening/closing axle and said transfer chuck,

wherein said opening/closing axle biases said rotary plate for said rotary movement.

65. The component mounting appai'at\_ls according to claim 60, further
comprising a shift lever laid between said driving axle of said shifting means and
said transfer chuck, said shift lever being biased by said driving axle for shifting

said transfer chuck toward inside and outside of the rotational arc thereof,

66. A component mounting apparatus comprising:
a component delivery unit;
a chuck provided on said component delivery unit;

a component transfer unit for receiving a component held by said chuck;
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a head for receiving said component held by said component transfer unit,
and for mounting said component on a substrate positioned on a positioning table;

a rail for guiding said substrate on said positioning table; and

a transfer means for transferring said substrate to' said positioning table
while being guided by said rail,

said head having'-a main head body, a vertically-moving means for said
main head body, an insertion nail provided at a boﬁom portion of éaid main head

body, an opening/closing means for said insertion nail, and a turning means for

moving said insertion nail between forward and backward directions,

wherein said turning means comprises a cam plate attached détachably to
said main head body,
 said transfer means comprising a shaft holder, a transfer shaft provided
freely in and out from said shaft holder toward said positio'nihg table, a transfer pin
provided at one end of said transfer shaft nearer to said positioning table in a
fnanner to direct toward said substrate, a biasing means for bia_sing said transfer pin

toward s_aid substrate, and a pin shifting unit provided at the end of said shaft holder

- nearer to said positioning table for shifting said transfer pin to a side opposite to

said substrate against a biasing force of said biasing means.

67. The component mounting apparatus according to claim 66, wherein
said transfer pin is disposed slidably on an axle, which is provided at one end of -

said transfer shaft nearer to said positioning table in a manner to direct toward said _

substrate, a spring defining a biasing means is linked to said transfer .pin, a pin

shifting unit comprises a lever provided at one end of said shaft holder nearer to -

said positioning tabie, and a lever actuator linked to one end of said lever, and the
_ -
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7  other end of said lever is linked to said transfer pin.
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