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Mount i ng Met hod Field of the Invention Gr@ e present invention
relates to an electronic parts nounting nethod for automatically inserting
an électronic part with a lead wire injo the insert RNghetd

Background of the Invention Conventi onal exanpl €

parts mounting nethods for automatically insert an electronic part with a
lead wire into the insertion holesﬁﬁ f%éﬁgﬁ% te will be described
referring to FIGS. 1 to 5. qn , an electronic parts nounting
apparatus for

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 automatiéally 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, 6b into the insert holés 2;; 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 8o positioned above and below the substrate 2 as to
sandwich it, and vertically moved symmetrically in accérdanca
with the inserting position of parts. The XY table section 3
holds the substrate 2 with the insert holes 2a, 2b for
inserting theé lead wire; 6a, 65 and moves in the XY direction
to position the aforesaid insert holes 2a, 2b to the aforesaid

part insert positions.



automatically inserting an electronic part 5 with lead wwres 6a, 6b into
the insért holes 2a, 2b of a substrate 2 conprises 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 positio2ed above and bel ow the substrate 2
as to sandwch it, and vertically noved symetrically in accordance wth
the inserting position of parts. The XY table section 3  holds the
substrate 2 with FREStnséhe Bdpetronic arhrS ¢94RRshd it theadefidr es 6a,
6b and noves in the XY direction to position the aforesaid in%Frt hol es
2a, 2b to“diREsaférebhi getpiredi atefixedsinteneals on the tapes 9a, 3b
2 First, the electronic, part 5 equi ed@%ﬁtg the | ead w.res 6a,
6b retai n@F SLoMPxER Fﬁ?er%aﬁgsohgtﬁ%P?%b%i gg,t ataregtith NfeEtG 2 (a)
S suppli?P to_.the aforesaid insert
ead 1.
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, Tb as shown in FIG. 3. The
front ends of the lead wires 86a, 6b are pushed into the
aforesaid insert holes 2a, 2b of the substrate 2, positioned
on the XY table section 3, with bushers 8a, 8b and those of
the aforesaid lead wires 6a, 6b 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 toc the aforesaid insert head
1. The nails 4a, 4b of this anvil section 4 bend the front
ends of the aforesaid lead wires 6a, 6b 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, Tb come

down while holding the next electronic part, the XY table

gsection 3 moves to position the insert holes 2a, 2b for



head 1. Next, with the aforesaid insert head section 1, as shown
in FIG- 2 (b), electronic parts 5 are separated one by one fromthe tapes
9a, 9b and are lowered while retained at the insert guide sections 7a, 7b
as shown in FIG 3. The front ends of 3he 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 8a, 8b and those of the aforesaid
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| ead wires 6a, 6b 1 nward. ter the conpletion o IS operation, the
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ment i oned above, electroni ¢ parts are nount ed
parts 10 are 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 insert guide 7a, 7b rise up to a higher positiﬁn
H6 than the height h6 of an electronic part 5 and the front
ends of the nails 4a, 4b of the anvil section 4 i;wers*ﬁdwn to
a lower position H10 than the height hl0 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 alsc in

accordance with the aforesaid mounting cycle time. Meanwhile,



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

I nsert ‘head section 1 rises and the anvil section 4 lowers. Until the

i nsert guide sections 7a, 7b come down, while holding the next electronic
part, the XY table section 3 noves to gosition the insert holes 2a, 2b for
3 inserting the lead wires 6a, 6b of the following part 5 to the

af oresaid part insert positions. As shown in FIG 4, however,
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begins to nove t rate 2 after ron e I nsert guide

7a, 7b rif%ié”&é&héi&? %g%ﬁepgﬁhgiggcause it moves the substrate 2 for

positioning, namely, 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,éiectréhié
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 positioniﬁg.a piurality 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 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



H6.t han the height h6é of an electronic part 5 and the front ends of the
nails 4a, 4b of the anvil section 4 |owers down to a |ower position H1O0
than the height hl0 of an electronic part 10. Wth the background
art, to sinplify the control of this imterlocking, the novenent 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
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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.éubstfgﬁe 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, thefeby keeping the parts already mounted onto the

substrate from coming into contact with the insert head

section or the anvil section. As a result, 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
FIG. 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



an- actual electronic parts nounting apparatus has a problem that the
novenment of the XY table 3 requires nore tinme than the nounting cycle tine
because it noves the substrate 2 for positioning, nanely, the shortening
efféct of the aforesaid nmounting cyclegtine is reduced by such restriction
of the noving tinme of the XY table 3. Di scl osure of the Invention

In order to solve the above-nentioned problem the present invention has a
pur pose in_proyidi an,el ectronic parts mounting nethod enabling the
novabl e ti e5¥ gﬁggiﬁpft%mﬁQPﬁﬁﬁﬁﬁqtmked in arelation between the
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with lead wires, retained in a line on tapes and an electronic
part separated from the tapes.

FIG. 3 is an illustration of the operation of an
insert guide and pusher for mounting an electronic part
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 substratei )

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

Referring to FIGS. 1 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 part equipped with lead
wires 6a, Bb 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. 1l to 5.

This embodiment differs from a conventional example in



parts nmounting nmethod according to the present invention is a nethod
conprising the steps of noving an XY table while retaining a substrate,
successively positioning a plurality of insert holes provided in said
substrate to parts insert positions, sypplying an electronic part equipped
with lead wres to an insert head section noving vertically reciprocally
at said parts insert positions, lowering said insert head while holding

said part, ndi . .apd . ' e, | 11.€ f t held
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reciprocally at said parts insert positions, erein

5  height, afydiG Glodaite@NbhtBathe BUBLEHa PO S, SaI d substrate in

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 Ta,
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 iéllesg
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 Ta, 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). . COnsequenﬁly, 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 Ta, 7b hold an electronic part and the
inserting preparation finishes. 1In such cases, it is required

for the insert head section 1 and the ahvil section 4 to stop



the preceding step and the electronic parts to be successively inserted is
conpared with the distance of said insert head section and said anvil
section fromsaid substrate, an interlock height is nmaintained and updated
in accordance with the height of the higghest electronic part anong the
nounted ones, so that the nounted el ectronic parts never cone into

contact with said insert head section or said anvil section, and said KY

table is noved. . Wth respect to the, distance between t sulstrate
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el ectroni c, par anong .t.he unt egd ones, nsequently,.dt .hecones passible
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t her eby kee‘{)‘i%%t}te partsealtge dy nounted onto the substrate from com ng
into cont ac hETisEFC REad section or the anvil section. As a

result, the CyC|63§£€H3this 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 alrea&} mougkéd at
that time.

For this 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 parﬁs 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, the interlocking height H1ll is established in



for the insert head section and the anvil section can be shortened,

t hereby di splaying the utnost operating efficiency. Brief Description of
t he Draw ngs FIG 1 is a perspective view showi ng the main portion
of an electronic parts nounting apparatus for automatically inserting an
el ectronic part equipped with lead wires into I nsert holes of a
substrate. FIG 2 is a plan view of electronic parts, equipped wth
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equipped with lead wires in a stretched state as shown in FIG.
6, the inter%ocking height H1l 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 H12 is sglected in accordance with-tge 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 i
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 higher 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 Hl14 is established in accordance with the
height of the chip part 14 just like the case with the insert
head section 1.

In this way, with respect toc the distance hetween 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



FIG 4 is a side view showing the interlock height. FIG 5is a
side view showing an el ectronic part equipped with |ead wires nmunted onto

a substrate. FIG 6 is a side view showing the interlock height of
an insert guide in one enbodi ment of tRe present invention. FIG 7
is a side view showing the interlock height of an anvil section in one
enbodi nent of the present invention. Description of the Enbodi nents

Referring to
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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 shof£enin£ the

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

4.



Thi s enbodinent differs froma conventional exanple in
7 that the interlocking condition for an KY table 3 is changed in
accordance with the height of the electronic parts 5 and 10 actually

mounted onto the substrate 2. 1 thg ’ gadition for a

conventional exanple,” it is so determ ned pfTHIS 8K GASt of the

nounti ng operation that the XY table 3 is nn] 3 e jance between
’ pstrate 2 and

the front _ends_of the insert guide parts 7a,
the di st affeat bE?m%Lﬁl¥ﬁ% ¥$ont ends of the nails 4a 4b of the anV|

section 4 and the,s trate 2 t th the h ht f
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! Vableskgpéh§¥ a&§%f§§“i§”xv 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 inseg@ positions into said insert holes; ;nd bé;ding
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 electronic parts from coming into contact with said

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

is moved.
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According to this nmethod, however, even whenADiiEN"1&sedt guide pajts 7a, 7b
and the nails 4a, 4b of the anvil section 4 begin to be detached fromthe
substrate 2 after the conpletion of nmounting, the XY table 3 cannot start
a nove 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 nounted).. Consequently, the novable

di stance of the XY table 3 during the cycle tine of the insert head
section 1 and the anvil section 4 becones shorter, so that there are cases
where the XY table 3 is noving for the positioning even after the insert
gui de parts 7a, 7b hold an el ectroni&B$ERACENd the inserting preparation

finishes. In such cases, it is required for the insert head section 1 and
the anvil section 4 to stEélgctronic Parts Mounting Method 8

The present invention intends to make the time as long
as possible during which a XY table which is interlocked to
avoid the contact of an insert guide section and an anvil
section moves for positioning thereof. For this purpose, the
height of an electronic part mounted onto a substrate in the
preceding step and electronic parts to be successively -mounted
are compared with the distance of an insert head section and
the anvil section from the substrate, and such an interlock
height as to prevent the mounted electronic'partg.fromqédming
into contact with said insert head section or said anvil
section is maintained and updated in accordance with the

height of the highest electronic part among the mounted ones,

thereby moving the XY table.
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and wait at such positions as not hindering the nove 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 effectiveness is reduced to sone extent.

Wth this enbodinent, it is arranged that the extent of interlock is
reconsi dered each tine an electronic pagt is nounted in accordance with

t he hei ght of the to-be-nounted elecgfigéf art, whereby the interl ocking
condition is naintai ned and updated 90 4db nmeet the height of the
tallest electronic part anong the electronic parts already nounted at
that tine. For this reason, the electronic parts nounting
apparatus is provided with a control section for reexam ning and

mai nt ai ni ng/ updating the interlocking cogdition, whereby the parts data
concerning all electronic parts to be aOfEgted by the electronic parts
mounting apparatus are stored in adigx Bhe af oresaid control section.
Each tine an electronic part i.s nDURKEE af oresai d control section




selects the tallest electronic part anong the nounted electronic parts on
t e basis of the aforesaid stored part data and nai ntai ns/updates the
interlocking condition in accordance with the height of the tallest part.
Next, the operation of this enbodinment will be described referring to FIG
6. In FIG 6, when a junper whe 11 is first nmounted onto the
substrate 2, the interlocking height HLT is established in

accordance with the height of the nounted junper line 11. Since the insert
gui de 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 | ower.

FIG.2

()




Next, when a part 12 is nounted, the interlocking height H12 is selected
in accordance with the height of the nounted 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

i nterlocking height already establishedsis maintained.

Furthernore, when a part 13 is nmounted, the interlocking height HL3 is
sel ected in accordance with the height of the nounted part 13.
Incidentally, if this height H13 is higher than the interlocking height

al ready established at that time point, the interlocking height is updated
to the aforesaid H13. In FIG ?:;qéqgip part 14 or the like is
nounted onto the lower face of the substrate® Even in such cases, the

i nterl ocking 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 way, with respect to the distance between the
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front ends of the insert guide parts 7a, 7b and the substrate 2 and the

di stance between the front ends of the nails 4a, 4b of the anvil section 4

and the substrate 2, the interlocking

10 + height can be mai ntai ned/ updated in accordance with the tallest part

anong the parts actually nounted. This genbodinent is identical to a

conventional exanple in that the XY table 3g9figssge noved whi |l e nmaki ng an
c "

interlock to avoid a contact between the el

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 advangggg@hin t hat the

i noperable tine of the XY table 3 being 6
consequently the operating efficiency can

shortening the
section

be m nim zed and
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4. 11 Substitute she@b¥1&9 June 1999 pave.

CLAI M5 » 1. In-an electronic¢c parts nmounting net hod conpriéing the steps of
arramging an insert head section and an anvil section at an upper position
and a lower position of a substrate regpectiS(dsyitiute sheel -al Sriviareh €997 o
sandwi ch the substrate therebetween, noving an XY table while retaining
the substrate, successively positioning a plurality of insert holes
provided in said substrate to parts insert positions, supplying an

el ectronic part equipped with ead wires having front ends to the insert
head section vertically noving reciprocally at said parts insert

positions, |lowering said insert headdB#TRACTol ding said electronic part,
bendi ng downward and inserting the |ead wires of said electronic part held
at said insert parts poSlerbronhtcParts Meuntime Methed plurality of

I nsert holes, and bending the front ends of said |ead wires i nward by

raising said anvil_ section vertically and V|ng pr.oc sai d
i nsert head at sa?BepBFF§e?ﬁsEWYeﬁﬁkﬂq|%ﬂﬁf %ﬁé %ﬁﬂéhéﬁﬁi1°“g
conpr|S|ngs possible during which a XY table which is interlocked to

avoid the contact of an insert guide section and an anvil
section moves for positioning thereof. For this purpose, the
height of an electronic part mounted onto a substrate in the
preceding step and electronic parts to be successively -mounted
are compared with the distance of an insert head section and
the anvil section from the substrate, and such an interlock
height as to prevent the mounted electronic'part;“fromscdming
into contact with said insert head section or said anvil
section is maintained and updated in accordance with the

height of the highest electronic part among the mounted ones,

thereby moving the XY table.
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prexi adTy sto
secdi on;
substrate in tfh

el ectronic part to bgympaedlin a control
¢i ght of 4se electronic part nmounted on the

with the heights of the electronic parts
to be nounted

_ renewi ng tbﬁbsﬁﬁﬁe%nebhe'i@ JhRS 1999
el ectroni c paft

ct romwﬁ%t i s nount ed conpari ng
each distance{of the insert head secti t he anvi l sect lon fromthe
substrate w,th the et s e hi ghest electronic part anong the nounted
ones; + rrai i@ ﬁiquoampar&jmqun@narﬁmathe@rcloﬁmsmn’th\et steps fof @rmangingnt i ng
every 12 nmount ed el ectronic part
f r om coni ngan ringert dwadcsedtion ranchani anvilr sedtivadats an tupper ositidne and\a llower
section; and novi ng sai d XY table.

position of a substrate respectively in such a manner as to sandwich the substrate

therebetween, moving an XY table while retaining the substrate, successively
positioning a plurality of insert holes provided in said substrate to parts insert
positions, supplying an electronic part equipped with lead wires having front ends
to the insert head section vertically moving reciprocally at said parts insert
(= positions, lowering said insert head while holding said electronic part, bending

downward and inserting the lead wires of said electronic part held at said insert
parts position into at least two of said plurality of insert holes, and bending the
front ends of said lead wires inward by raising said anvil section vertically and
moving reciprocally with said insert head at said parts insert positions,

the improvement comprising:

previously storing data on every electronic part to be mounted in a control
section;

comparing the height of the electronic part mounted on the substrate in the

preceding step with the heights of the electronic parts to be mounted
successively;

renewing the data on the highest electronic part each time an electronic
part is mounted;

comparing each distance of the insert head section and the anvil section
from the substrate with the height of the highest electronic part among the
mounted ones;

maintaining and updating an interlock condition for preventing every
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2. pInan el ectronic parts nmounting nethod conprising the steps of
arranging an insert head section and antanvil section at an upper position
and a lower position of a substrate respectively in such a nanner as to

sandwi ch the substrate therebetween, noving amgykétitabl hedbl!® H@f\@i-lrg'gy
| nsert nol.es

I
t he substr L yel | 1.1 oni a_plural ity of
provi ded i rivounfHE BREROKE Part R oarfgld oSl w%-ﬁﬁ% By
el ectronic rt uipped wth lead wires having froptk ] sert
head sectio %\@V‘tﬁ%@&ﬁg@ qﬁ%i ng reciprocally at said|parts 1nse '
positions, lowering said insert head while hol ding ga dgaqu_r@%c pdrt,
ectronic

bendi ng downwar MoXing said XYitahlg. t he | ead wires of shi paft hel d
at said insert parts position into at least two of}s
i nsert holes, and bending the front ends of said Iegad wires inward by

rai sing said anvil section vertically and noving rectprocarty wti~sai d

insert head2at sl gh RRIGHONIcEAMS mdRitihg Méthod comoplrismgetdemb ¥ @?%?Fang\i/neqr y

conpri si ng: previously storing Tn a contr section data on

el ectronic I €, t he ou S i t S [ate
and data on&Z\ytésréerQ% ggtérgogrqip}c) grbd;%{' ?'Evaltlt B%gfsonaﬁ éﬁé&‘%&&%’sﬁkﬁh?ﬁﬁ %E&é’ﬁé
| ower surface.side; of e substrate: . conpari the height of the
el ectronic B‘?ﬁ'ﬁo [Jﬂtsgés etfﬁ%P%Pg'B%‘V i3 speh adna %@338 ﬁaﬁgwgéb@@rséﬁétfﬁw t he
preceding step with the heights of the electronic parts

therebetween, moving an XY table while retaining the substrate, successively

7 positioning a plurality of insert holes provided in said substrate to parts insert
positions, supplying an electronic part equipped with lead wires having front ends
to the insert head section vertically moving reciprocally at said parts insert
positions, lowering said insert head while holding said electronic part, bending
downward and inserting the lead wires of said electronic part held at said insert
parts position into at least two of said plurality of insert holes, and bending the
front ends of said lead wires inward by raising said anvil section vertically and
moving reciprocally with said insert head at said parts insert positions,

R the improvement comprising:

previously storing in a control section data on every electronic part to be
mounted on the upper surface side of the substrate and data on every electronic
part that has already been mounted on the lower surface side of the substrate;

comparing the height of the electronic part mounted on the upper surface
side of the substrate in the preceding step with the heights of the electronic parts
to be mounted successively, thereby to renew the data on the highest electronic
part each time an electronic part is mounted anew;

comparing the distance of the insert head section and the anvil section
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t o_be. mount ed.- successively, thereby to renew the data on the highest
el ectronic part each time an electronit3part is nounted anew,
conparing the distance of the insert head section and the anvil section

13 SubstitutSishest t 19emmed099 19

espect | velgh qeﬁgﬁﬁﬁv%'f AR %ﬁ%ﬁ of ﬁﬁ?éﬁﬁﬁfﬁ%st SEodliB, et of g

t he nount ed ones tainin tlna? interlock condition
preventing %‘QWJH?@&IM@FG BRICP ’f‘o"F Wa Q% o contact with the

i nsert head section or the anvil section; and movi ng said XY
t abl e. maintaining and updating an interlock condition preventing every mounted

electronic part from coming into contact with the insert head section or the anvil

section; and

moving said XY table.
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