
SPECIFICATION 

Electronic Parts Mounting Method 

Field of the Invention 

The present invention relates to an electronic parts 

mounting method for automatically inserting an electronic part 

with a lead wire into the insert hole of a substrate. 

Background of the Invention 

Conventional examples of electronic parts mounting 

methods for automatically insert an electronic part with a 

lead wire into the insertion hole of a substrate will be 

described referring to FIGS. 1 to 5. 

In FIG. 1, an electronic parts mounting apparatus for 

automatically inserting an electronic. part 5 with lead wires 

6a, Sb into the insert holes 2a, 2b of a substrate 2 comprises 

an insert head section 1, an anvil section 4 and an XY table 

section 3. The insert head section 1 and the anvil section 4 

are so positioned above and below the substrate 2 as to 

sandwich it, and vertically moved symmetrically in accordance 

with the inserting position of parts. The XY table section 3 

holds the substrate 2 with the insert holes 2a, 2b for 

inserting the lead wires 6a, 6b and moves in the XY direction 

to position the aforesaid insert holes 2a, 2b to the aforesaid 

part insert positions. 
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First, the electronic part 5 equipped with the lead 

wires Sa, 6b retained at fixed intervals on the tapes 9a, 9b 

as shown in FIG. 2 (a) is supplied to the aforesaid insert 

head l. 

Next~ with the aforesaid insert head section 1, as 

shown in FIG. 2 (b), electronic parts 5 are separated one by 

one from the tapes 9a, 9b and are lowered while retained at 

the insert guide sections 7a, 7b as shown in FIG. 3. The 

front ends of the lead wires 6a, 6b are pushed into the 

aforesaid insert holes 2a, 2b of the substrate 2 ,·-positioned 

on the XY table section 3, with bushers Sa, Sb and those of 

the aforesaid lead wires 6a, Sb are inserted into the 

aforesaid insert holes 2a, 2b. In parallel with this, the 

aforesaid anvil section 4 rises from below the aforesaid 

substrate 2 toward the aforesaid insert holes 2a, 2b so as to 

come up to a.position symmetrical to the aforesaid insert head 

1. The nails 4a, 4b of this anvil section 4 bend the front 

ends of the aforesaid lead wires Sa, Sb inward. After the 

completion of this operation, the insert head section 1 rises 

and the anvil section 4 lowers. 

As mentioned above, electronic parts 5 are mounted 

onto the substrate 2 in the state shown in FIG. 5. 

Then, the insert head section 1 rises and the anvil 

section 4 lowers. Until the insert guide sections 7a, 7b come 

dow~ while holding the next electronic part, the XY table 

section 3 moves to position the insert holes 2a, 2b for 
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inserting the lead wires Sa, 6b of the following part 5 to the 

aforesaid part insert positions. 

As shown in FIG. 4, however, electronic parts 5 are 

mounted on the top face of the substrate 2, while electronic 

parts 10.a.re mounted on the bottom face of the substrate 2. 

Accordingly, the control proceeds by such interlocking that 

the XY table 3 begins to move the substrate 2 after the front 

ends of the tnsert guide 7a, 7b rise up to a higher position 

H~ than the height h6 of an electronic part 5 and the front 

ends of the nails 4a, 4b of the anvil section 4 lowers down to 

a lower position HlO than the height hlO of an electronic part 

10. 

With the background art, to simplify the control of 

this interlocking, the movement of the XY table 3 is so 

interlocked that the front ends of the insert guide 7a, 7b and 

the nails 4a, 4b of the anvil section 4 are kept so apart from 

the substrate 2 as not to make contact with the largest part 

to be mounted with the electronic parts mounting apparatus and 

to allow the.XY table 3 to be movable regardless of the 

presence of electronic parts. 

With an electronic parts mounting apparatus, however, 

an attempt to promote the mounting efficiency by shortening 

the mounting cycle time for vertical reciprocal movement of 

the insert head section 1 and the anvil section 4 requires it 

to shorten the positioning movement of the XY table 3 also in 

accordance with the aforesaid mounting cycle time. Meanwhile, 
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an actual electronic parts mounting apparatus has a problem 

that the movement of the XY table 3 requires more time than 

the mounting cycle time because it moves the substrate 2 for 

positioning, namelyt the shortening effect of the aforesaid 

mounting cycle time is reduced by such restriction of the 

moving time of the XY table 3. 

Disclosure of the Invention 

In order to solve the above-mentioned problem, the 

present invention has a purpose in providing an .electronic 

parts mounting method enabling the movable time of the XY 

table interlocked in a relation between the position of the 

insert head section and that of the anvil section for 

positioning to be made as long as possible. The electronic 

parts mounting method according to the present invention is a 

method comprising the steps of moving an XY table while 

retaining a substrate, successively positioning a plurality of 

insert holes provided in said substrate to parts insert 

positionst supplying an electronic part equipped with lead 

wires to an insert head section moving vertically reciprocally 

at said parts insert positions, lowering said insert head 

while holding said part, bending downward and inserting the 

lead wires of the part held at said insert positions into said 

insert holes and bending the front ends of said lead wires 

inward by rising of an anvil section vertically moving 

reciprocally at said parts insert positions, wherein the 
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height of the electronic part mounted onto said substrate in 

the preceding step and the electronic parts to be successively 

inserted is compared with the distance of said insert head 

section and said anvil section from said substrate, an 

interlock height is maintained and updated in accordance with 

the height of the highest electronic part among the mounted 

ones, so that the mounted electronic parts never come into 

contact with said insert head section or said anvil section, 

and said XY table is moved. 

With respect to the distance between the substrat·e and 

the insert guide section and the distance between the 

substrate and the anvil section, the above arrangement enables 

the interlock height to be maintained and updated in 

accordance with the height of the tallest electronic part 

among the mounted ones. Consequently, it becomes possible to 

minimize the time while the XY table is interlocked and 

immovable, thereby keeping the parts already mounted onto the 

substrate from coming into contact with the insert head 

section or the anvil section. As a resultt the cycle time 

for the insert head section and the anvil section can be 

shortened, thereby displaying the utmost operating efficiency. 

Brief Description of the Drawings 

F!G. 1 is a perspective view showing the main portion 

of an electronic parts mounting apparatus for automatically 

inserting an electronic part equipped with lead wires into 
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insert holes of a substrate. 

FIG. 2 is a plan view of electronic partst equipped 

with lead wires, retained in a line on tapes and an electronic 

pa.rt separated from the tapes. 

FIG. 3 is an illustration of the operation of an 

insert guide .and pusher for mounting an electronic pa.rt 

equipped with lead wires. 

FIG. 4 is a. side view showing the interlock height. 

FIG. 5 is a. side view showing an electronic part 

equipped with lead wires mounted onto a substrate. 

FIG. 6 is a side view showing the interlock height of 

an insert guide in one embodiment of the present invention. 

FIG. 7 is a side view showing the interlock height of 

an anvil section in one embodiment of the present invention. 

Description of the Embodiments 

Refer.ring to FIGS. l to 7, one embodiment of 

electronic parts mounting method according to the present 

invention will be described. 

With respect to the structure of the electronic parts 

mounting apparatus in this embodiment and the method for 

automatically inserting an electronic pa.rt equipped with lead 

wires 6a, 6b into insert holes 2a, 2b of a substrate 2, the 

description is omitted because of being the same as with a 

conventional example according to FIGS. 1 to 5. 

This embodiment differs from a conventional example in 
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that the interlocking condition for an XY table 3 is changed 

in accordance with the height of the electronic parts 5 and 10 

actually mounted onto the substrate 2. 

In the interlocking condition for a conventional 

example, it is so determined prior to the start of the 

mounting operation that the XY table 3 is movable if the 

distance between the front ends of the insert guide parts 7a, 

7b and the substrate 2 and the distance between the front ends 

of the nails .4a, 4b of the anvil section 4 and the substrate 2 
'"-

are respectively greater than the height of the tallest 

electronic parts to be mounted, but that the XY table 3 is 

immovable if they are smaller. 

According to this method, however, even when the 

insert guide parts 7a, 7b and the nails 4a, 4b of the anvil 

section 4 begin to be detached from the substrate 2 after the 

completion of mounting, the XY table 3 cannot start a move to 

position the next insert holes 2a, 2b unless they are 

separated to the releasing position of the interlock 

(corresponding to the height of the tallest electronic part to 

be mounted) .. Consequently, the movable distance of the XY 

table 3 during the cycle time of the insert head section 1 and 

the anvil section 4 becomes shorter, so that there are cases 

where the XY table 3 is moving for the positioning even after 

the insert guide parts 7a, 7b hold an electronic part and the 

inserting preparation finishes. In such cases, it is required 

for the insert head section l and the anvil section 4 to stop 
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and wait at such positions as not hindering the move of the XY 

table 3, and even if the cycle time of the insert head section 

1 and the anvil section 4 is shortened, the effectivenesa is 

reduced to some extent. 

With this embodiment, it is arranged that the extent 

of interlock is reconsidered each time an electronic part is 

mounted in accordance with the height of the to-be-mounted 

electronic part, whereby the interlocking condition is 

maintained and updated so as to meet the height of the tallest 

electronic part among the electronic parts already mounte.d at 

that time. 

For ~his reason, the electronic parts mounting 

apparatus is provided with a control section for reexamining 

and maintaining/updating the interlocking condition, whereby 

the parts data concerning all electronic parts to be mounted 

by the electronic parts mounting apparatus are stored in 

advance in the aforesaid control section. Each time an 

electronic part is mounted, the aforesaid control section 

selects the tallest electronic part among the mounted 

electronic parts on the basis of the aforesaid stored part 

data and maintains/updates the interlocking condition in 

accordance with the height of the tallest part. 

Next, the operation of this embodiment will be 

described referring to FIG. 6. 

In FIG. 6, when a jumper wire 11 is first mounted onto 

the substrate 2 1 the interlocking height Hll is established in 
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accordance with the height of the mounted jumper line 11. 

Since the insert guide parts 7a, 7b hold an electronic part 15 

equipped with lead wires in a stretched state as shown in FIG. 

6, the interlocking height Hll remains constant both when the 

insert guide parts 7a, 7b rise and when they lower. 

Next, when a part 12 is mounted, the interlocking 

height Hl2 is selected in accordance with ·the height of the 

mounted part 12. Incidentally, if this height H12 is lower 

than the interlocking height already established at that time 

point, the interlocking height is not updated and the 

interlocking height already established is maintained. 

Furthermore, when a part 13 is mounted, the 

interlocking height H13 is selected in accordance with the 

height of the mounted part 13. Incidentally, if this height 

H13 is highe~ than the interlocking height already established 

at that time point, the interlocking height is updated to the 

aforesaid H13. 

In FIG. 7, a chip part 14 or the like is mounted onto 

the lower face of the substrate 2. Even in such cases, the 

interlocking height Hl4 is established in accordance with the 

height of the chip part 14 just like the case with the insert 

head section 1. 

In this wayt with respect to the distance between the 

front ends of the insert guide parts 7a, 7b and the substrate 

2 and the distance between the front ends of the nails 4a, 4b 

of the anvil .section 4 and the substrate 2, the interlocking 
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height can be maint4ined/updated in accordance with the 

tallest part among the parts actually mounted. This 

embodiment is identical to a conventi.onal example in that the 

XY table 3 needs be moved while making an interlock to avoid a 

contact between the electronic part 5 and the insert guides 

7a, 7b and a contact between the electronic part 10 and the 

nails 4a, 4b of the anvil section 4, but it has an advantage 

in that the inoperable time of the XY table 3 being 

interlocked can be minimized and consequently the operating 

efficiency can be enhanced to the maximum by shortening the 

cycle time of the insert head section 1 and the anvil section 

4. 
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What Is Claimed is: 

1. An electronic parts mounting method comprising the 

steps of: moving an XY table while retaining a substrate; 

successively positioning a plurality of insert holes provided 

in said substrate to parts insert positions; supplying an 

electronic part equipped with lead wires to an insert head 

section moving vertically reciprocally at said parts insert 

positions; lowering said insert head while holding said part; 

bending downward and inserting the lead wires of the part held 

at said insert positions into said insert holes; and ben<i"ing 

the front ends of said lead wires inward by rising of an anvil 

section vertically moving reciprocally at said parts insert 

positions; 

wherein: the height of the electronic part mounted 

onto said substrate in the preceding step and the electronic 

parts to be successively inserted is compared with the 

distance of said insert head section and said anvil section 

from said substrate; an interlock height is maintained and 

updated in accordance with the height of the highest 

electronic part among the mounted ones so as to prevent the 

mounted elec~ronic parts from coming into contact with said 

insert head section or said anvil section; and said XY table 

is moved. 
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