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*SPECI FI CATI ON TI TLE OF THE INVEﬁTI ON Met hod and Appar at us fo%‘@‘?é‘é@ﬁ%b"
El ectroni ¢ Conponent BACKGROUND OF THE | NVENTION 5 RTM v
spresent invention relates to a nethod and an apparatus for autonatlcal
inserting an axial type of electronic conponents (axial parts) into
predetermined insertion holes of a board. The constitution of a
conventional inserting 10 apparatus for electronic conponents is shown
in Figs. 3-8. An inserting operation of electronic conponents by the
apparatus is indicated in a fl'ow chart of Fig. 9. Fig. 3 is a perspective
view of a part of a conponent hol di ng srenber and a tape cutting nenber in a
15 conventional inserting apparatus for axial-type electronic

conmponent s. In Fig. 3, electronic conponents 1 are tape- bonded via a
fixed distance. A pair of lead wires 3a and 3b are extended in an axi al
direction of a main body 2 of the el eggggxreagpogonent 1. Ends of the |ead

wres 3a and 20 3b are respectively held by tapes 4a and 4b.
Many TITLE OF THE INVENTION

Method and Apparatus for Inserting Electronic Component
BACKGRO OF THE I NTION
5 ) The present invention relates to a method and an
apparatus for automatically inserting an axial type of
electronic components (axial parts) into predetermined
insertion holes of a board.
The constitution of a conventional inserfihg
10 apparatus for electronic components is shown in Figs. 3-8.
An inserting operation of electronic compohents by the
apparatus is indicated in a flow chart of Fig. 9.
Fig. 3 is a perspective view of a part of a
comporient holding member and a tape cutting member in a
15 conventional inserting apparatus for axial-type electronic
components. In Fig. 3, electronic components 1 are tape-
bonded via a fixed distance. A pair of lead wires 3a and
3b aré extended in an axial direction of ‘a main body 2 of
the electronic component 1. Ends of ’cﬁe ‘lead wires 3a and
20 3b are fespectively held by tapes 4a and 4b. Many
electronic components 1 are thus connected to each other
with a predetermined 'pitch, forming a ta?e-—like collection
of electronic components. The electronic components 1 of

the collection are set and sequentially fed to a
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el ectroni c conponents 1 are thus connected to each other with a
predeterm ned pitch, formng a tape-like collection of electronic

sconponent s. The el ectronic conponents 1 of the collection are set and
sequentially fed to a - -2- predetermnined position by a feeding guide
5. The conmponent hol ding nenber is fornmed in the constitution as above.
Measuri ng nmeans 6a and 6b constructed by an optical sensor or the |ike
detect when each electronic 5 conponent 1 reaches the predeterm ned
position (tape cut position).® Tape cutters 7a and 7b di sposed at the sides
of the downstreans of the neasuring neals- 6a and 6b of a conponent feeding
menber constitute the tape cutting nmenber, which cut and separate the tapes
4a and 4b of every 10 el ectroni c conponent 1. The mechanismparts 5,

6, and 7 operate in association with a controlling part (not shown). Fig. 4

is a perspectiVepMddrWePhiRdl GoxARibAl bPH (feeding guide 5. The component
holding member is formed in the constitution as above.

Measuring means 6a and 6b constructed by an

optical sensor or the 1like detect when each electronic

5 component 1 reaches the predetermined position (tape cut

position). Tape cutters 7a and 7b disposed at the sides of

the downstreams of the measuring means 6a and 6b of a

component feeding member constitute the tapel cutting

member, which cut and separate the tapes 4a and 4b of every

10 electronic component 1. The mechanism parts 5, 6, and 7
operate in association with a controlling part (not showh).

Fig. 4 is a perspective view of an essential part
of a component transferring member in the conventional
_inserting apparatus. In Fig. 4, a pair of holding hooks

15 (chucgs) 8a and 8b are set at a main body 9 of the
transferring member, holding the electronic component 1 of
E"ig. 3, and transferring to a predetermined position where
the electronic component is delivered to an insertion head
10 (Fig. 5) of an inserting unit of Fig. 5.

20 Fig 5 is a partial sectional wview showing the
constitution of the insertion head of the inserting unit of
the conventional inserting apparatus, and Fig. 6  is an
enlarged view of its essential part. Referring to Figs. §
and 6, 10 is the insertion head and 11a and 11b are

25 _ insertion guides mounted at a pair of slide blocks 24a and



of a conponent transferring nenber in the conventional inserting

appar at us. In Fig. 4, a pair of holding hooks 15 (chucks) 8a and
:8b are set at a main body - 9 of the transferring nmenber, holding the

el ectronic conponent 1 of Fig. 3, and transferring to a predeterm ned
position where the el ectronic conponent is delivered to an insertion head
10 (Fig. 5) of an inserting unit of Fig. 5. 20 Fig 5is a
partial sectional view show ng the constitution of the insertion head of
the inserting unit of the conventional inserting apparatus, and Fig. 6 is
an enlarged view of its essential part.-Referring to Figs. 5 and 6, 10 is -
the insertion head and 1l1la and 11b are 25 I nsertion guides nounted at a
pair of slide blocks 24a and 24b (Fig. 8). As is exenplified in Fig. 6,
the insertion guides 1la, 11b fold and hold the |lead wires 3a and 3b and

guide. to an Uppeﬁ:&ﬁuffﬁfe Sqf a 2203kd eldmp1 frfdaxad %{1%93613tﬁ§ BnkéX4 26
menber is provided at the side of a | ower
guides 11a, 11b fold and hold the lead wires 3a and 3b and
guidé.to an upper surface of a board 12. A fixed stage 13
as a fixing member is provided at the side of a lower
5 surface of the board 12.

A pusher 14 presses the main body 2 of the
electronic component 1 in a direction of an arrow A thereby
to insert the lead wires 3a and 3b into predetermiﬁed
insertion holes 12a of the board 12. A holder 15 holds the

10 main body 2 of the electronic component 1 sent fiom the
arrow direction A by the pusher 14. The pair cf lead wires
3a and 3b are cut by fixed lead cutters 16 and movable lead
wire cutters 17 which are moved in the arrow direction A.

After the lead wires 3a and 3b are cut by the

i5 lead wire cutters 16 and 17 while the lead wires 3a and 3b
are held by the pair of holding hooks {chucks) 8a and 8b,
the lead wires 3a and 3b are folded by the insertion guides
1la and 11b and inserted into the predetermined insertion
holes 12a of the board 12, as shown in Fig 6.

20 . A driving shaft 18 is rotated by a

| rotating/driving device (motor) 19. The insertion guides
115, 11b, the pusher 14, and the movable lead wire cutters
17 are moved in the arrow direction A by the up/down
movement of the driving shaft 18, thereby to carry out

25 respective operations depicted hereinabove. An upper and a



'5 surface of the board 12. A pusher 14 presses the main body 2 of
the el ectronic conponent 1 in a direction of an arrow A thereby to insert
-the lead wires 3a and 3b into predeternined insertion holes 12a of the
board 12. A holder 15 holds the 10 mai n body 2 of the electronic
component 1 sent fromthe arrow direction A by the pusher 14. The pair of
|l ead wires 3a and 3b are cut by fixed lead cutters 16 and novable |lead wre
cutters 17 which are noved in the arrow direction A After the lead wires
3a and 3b are cut by the 15 ~ |lead wire cutters 16 and 17 while the | ead
wires 3a and 3b are held by the pair of- Kotdi ng hooks (chucks) 8a and 8b,
the lead wires 3a and 3b are folded by the insertion guides 1la and 11b and
inserted into the predeterm ned insertion holes 12a of the board 12, as
shown in Fig 6. 20 A driving shaft 18 S rot at ed

by a rotating/ didwdxNJagdevits weRhMisuk) of Wi | BEEViAPN sBHiedesid larellb,
t he pusher "14, and the novable |lead wire cutters 17 are noved in the arrow

direction A by thabhpevdersdmerevent of the driving shaft 18, thereby to
carry out Fig. 7 is a perspective view of an adjusting
mechanism for adjusting'é distance of the insertion gquides
5 l1la and 11b of Fig. 5. The forward/backward rctation of
the aforementioned rotating/driving device (motor) 19 is
transmitted to the driving shaft 18 via a driving pulley
20a, a belt 20b, and a driven pulley.'- 20¢c, so that the
insertion head 10 is brought into a rotating state (b)
io shown by a dotted 1ine in Fig. 7 after a predet-ermined-
anglés rotation from an original state (a) shown by a solid
line in Fig. 7 or returned from the rotating state {b) to
the original state (a} as shown in Fig. 7.
A rotating/driving device (motor) 21 has a Jjeint
15 22a at a rotary shaft thereof. The joint 22a is meshed
with a joint 22b when the insertion head 10 'is in the
~original state (a) of Fig. 7. A driving screw 23A rotates
along with the joint 22b. Uniaxial threads are formed on
 the driving screw 232 in opposite directions from a central
20 part of the screw 23A. The slide blocks 24a and 24b
equippéd with the insertion guides 1lla and 11b are engaged
with the double~threaded screw. When the driving screw 23A
rotates, the slide blocks 24a and 24b slide and move in a

~direction of an arrow B or C along a shaft 26A, whereby the

-



25 respecti ve operations depicted herei nabove. An upper and a -4-

| ower driving nmechani sns of the driving shaft 18 are abbreviated here. Fig.
<7 is a perspective view of “an adjusting nechanism for adjusting a distance
of the insertion guides 5 11la and 11b of Fig. 5. The forward/backward
rotation of the aforenentioned rotating/driving device (notor) 19 is
transmitted to the driving shaft 18 via a driving pulley 20a, a belt 20b,
and a driven pulley 20c, so that the insertion head 10 is brought into a
rotating state (b) 10 shown by a dotted line in Fig. 7 after a
predet erm ned- angles rotation froman-di-ginal state (a) shown by a solid
line in Fig. 7 or returned fromthe rotating state (b) to the original
state (a) as shown in Fig. 7.. Arotating/driving device (notor) 21 has a
joint 15 22a at a rotary shaft thereof. The joint 22a is neshed

distance between the insertion guides 11a and 11b is
adjusted.
Fig. 8 is a perspective view of a distance
adjusting ﬁéchanism for adjusting a distance between the
5 insertion gquides 11 and 11b in a different structure fram
Fig. 7. In Fig. 8, a driven ball screw 25 has threads in
an oppdsite direction to those of a'driving ball screw 23B.
That is, ball screws 25 and 23B are set in opposite
directions. A driving puiley 27a rotates integrally with
10 the driving ball screw 23B. A driven pulley 27¢ are
coupled to the driven ball screw 25. The driven pulley 27c
is rotated by the driving.pulley 27a via a belt 27b.
The insertion guides 1lla and 11b are respectively
mounted to the slide blocks 24a and é4b which are supported
15 in a manner to be.capable of being close to each other or
separated from each other, as described earlier. The slide
klock 24a is meshed with a nut part 23b of the driving Sall
screw 23B, while the slide block 24b is meshed with a nut
part (not shownf of the driven ball screw 25. Reference
20 numeral 25a in Fig, 8 is a clearance hole formed in the
slide block 24a which is not meshed with the driven ball
screw 25.
In other words, the driving screw 23B is rotated
by the rotating/driving device 21 via the separable joints

25 22a.and 22b which are engaged with each other only when thé



with a joint 22b when the insertion head 10 is in the original state (a) of
Fig. 7. Adriving screw 23A rotates along with the joint 22b. Uni axi al

d hreads are fornmed on.the driving screw 23A in opposite directions froma
central 20 part of the screw 23A The slide blocks 24a and 24b

equi pped with the insertion guides 1la and 11b are engaged with the
doubl e-t hreaded screw. Wen the driving screw 23A rotates, the slide bl ocks
24a and 24b slide and nove in a direction of an arrow B or C along a shaft

26A, whereby the -5- distante between the. insertion guides 1la and
11b is adjusted. Fig. 8 is a perspecttTve-view of a distance adjusting
mechani sm for adjusting a distance between the 5 I nsertion guides 11

and 11b in a different structure fromFig. 7. In Fig. 8, a driven bal
screw 25 has threads in an opposite direction to those of a driving bal
screw 23B. insertion head 10 is in the original state ((a) of Fig. 7),

thereby moving the insertion guides 1la and 11b and

eventually changing an insertion pitch.

An inserting operation into the predetermined
5 insertion holes 12a of the board 12 will now be described
with referencg to the flow chart of Fig. 9 in an example
where the distance adjusting mechanism of Fig. 7 (or Fig.
" 8) is used.
(1) In a first step 821, the rotating/driving
10 device 21 is rotated in response to a rotating direction
instruction from the controlling part (not shown). Via the
separable joints 22a and 22b meshed with each other only
when the insertion head 10 is in the original state (a) of
Fig. 7, the rotation is transmitted to the driving screw
15 23A (or driving ball screw 23B). In consequence, the slide
blocks 24a and 24b engaged with the driving screw 23A (or
the nut part 23b of the driving ball screw 23B and the nut
part of the driven ball screw 25) are moved along the shaft
26a (or 26B) in the arrow direction B or C. The insertion
20 pitch of the insertion guides 1la and 11b mounted to the
slide blocks 24a and 24b is accordiﬁgly changed in this
manner.
(2) In a second step SZZ,_the tape cut position

for 'the elaectronic component 1 held by the component



“That is, bal

pulley 27a rotates integrally with 10 the driving ball screw 238.
.driven pulley 27c are coupled to the driven ball screw 25. The driven

pulley 27c is rotated by the driving pulley 27a via a belt 27b. The

I nsertion guides 1la and 11b are respectively nounted to the slide bl ocks

24a and 24b which are supported 15

cl ose to each other or separated fromeach other, as described earlier.
slide block 24a is meshed with a nut part 23b of the driving ball screw
23B, while the slide block 24b is nmeshed7zwth a nut part (not shown) of the
driven ball screw 25. Ref erence 20 nuneral. 25a in Fig. 8 is a :
cl earance hole forned in the slide block 24a which is not nmeshed with the
driven ball screw 25. In other words, the driving screw 23B is rotated by

the rotating/ dri vida@idgViyaeadls Vi@ e é&li;%@hi:enbi’afﬁé rehber o#233igNd322b
whi ch are engaged with each other only when t

10

15

20

25

is detected by the measuring means 6a and 6b. Responding

to this detection, the controlliné. part drives the tape

cutters 7a and 7b to cut the tapes 4a and 4b. | The

electronic component 1 after the tapes 4a and 4b are cut is
delivered to the insertion head 10 indicated in Figs. S and

7 by the pair of holding hoocks (chucks) 8a and 8b of the

. component transferring member.

{(3) In a third step S23, the driving shaft 18 is
rotated by the rotating/driving device 19 in Fig. 7 via the
driving puliéy 20a, belt 20b, and driven pulley 20c, and
conseguently the insertion head 10 is rotated to cliange an
insertion direction.

(4} In a fourth step S24, the movable lead wire
cui:ter 17 of Fig. 5 is moved in the arrow direction A
consequent to the up/down movement of the driving shaft 18
of Fig. 7, thereby cutting and folding the lead wires 3a

and 3b of the electronic component 1 in the cooperative

screws 25 and 23B are set in opposite directions. A driving

A

In a manner to be capable of being

The

operation with the fixed lead wire cutter 16 on the fixed '

side. Thereafter, the lead wires 3a and 3b are folded and
held as .indicated in Fig. 6 by the insertion guides 1la and
11b and th_en guided to the upper surface of the board 12._
Then, the main body 2 of the electronic component
1 is pressed in the arrow direction A 'by the pusher 14 as

shown in Fig. 6, and received by the holder 15. The lead



-6- insertion head 10 is in the original state ((a) of Fig. 7), thereby
nmovi ng the insertion guides 1la and 11b and eventual |y changi ng an
sinsertion pitch. An inserting operation into the predeterm ned 5
i nsertion holes 12a of the board 12 will now be described with reference to
the flow chart of Fig. 9 in an exanple where the distance adjusting
mechani smof Fig. 7 (or Fig. 8) is used. (1) In a first step S21, the
rotating/driving 10 device 21 is rotated in response to a rotating
direction instruction fromthe controlling part (not shown). Via the
separabl e joints 22a and 22b neshed wiT B each ot her only when the insertion
head 10 is in the original state (a) of Fig. 7, the rotation is transmtted
to the driving screw 15 23A (or driving bal | screw 23B). In
consequence, the slide blocks 24a and 24b engaged with the driving screw
23A (or the nut pires 23a okndhedlir iarengibaettetr dwta3Bthed pfedenatmpoed of
the driven ball screw 25) are noved al ong the shaft

insertioni holes 12a of the board 12. The board 12 is

supported by the fixed stage 13 at this time.

(5) In a fifth step 525, the driving shaft 18 is

5 reversed via the driving pulley 20a, belt 20b, and driven
pulley 20c by the rotating/driving device 19 of Fig. 7.
The insertion head 10 is returned to the original position.

If it is not necessary to change the insertion
pitch or insertion direction, the above-described operation

io0 therefér is omitted,

In the conventional inserting apparatus as above,
the rotating/driving device 21 of Fig. 7 is fixedly set,
thus allowing changing of the insertion pitch only when the
insertion head 10 constituting the insérting unit is meshed

15 with the rotating/driving device 21 via the joints 22a and
22b, resulting in an increase of ‘an insertion cycle time.
Since the inserting unit is designed to'be.separable from
the rotating/driving device for changing of the insertion
pitch, the constitution becomes complicate and costs are
20 increased. 'Moreover, the changing mechanism for the
insertion pitch uses screws directly, therefore easily
causing backlash or rattling subsequent to the abrasion.

This invites the deterioration of an insertion reliability,

an increasing sliding resistance, and a 1large driving



26a (or 26B) in the arrow.direction B or C. The insertion 20 pitch of
the insertion guides 1la and 11b nounted to the slide bl ocks 24a and 24b
s s accordingly changed in this manner. (2) In a second step S22, the tape
cut position for the electronic conponent 1 held by the conponent -7-
feeding guide 5 in the component hol ding nmenber of Fig. 3 is detected by

t he measuring neans 6a and 6b. Responding to this detection, the
controlling part drives the tape cutters 7a and 7b to cut the tapes 4a and
4b. The 5 el ectroni c cofrponent 1 after the tapes 4a and 4b are cut
Is delivered to the insertion head 10 +rdi=cated in Figs. 5 and 7 by the
pai r of hol di ng hooks (chucks) 8a and 8b of the conponent transferring
menber. (3) In athird step S23, the driving shaft 18 is 10 rotated by
the rotating/driving device 19 in Fig. 7 via the '

torgque. The rotating/driving device is turned bulky in
size. '
SUMMARY OF THE INVENTION
An object of the present invention is to provide
5 a method and aﬁ-apparatus for automatically inserting an
axial type of electronic components which can shorten an
insertion cycle time by carrying out two operations
simultaneously, i.e., an operation to change an insertion
direction and an operation to change an insertion pitch,
10 while maintaining a high insertion reliability by
suppressing rattling of screws which is an insertion pitch
changing mechanism.
In accomplishing +these and other aspects,
according to a first aspect of the present invention, there
15 is provided an electronic component inserting method for
inserting electronic components into insertion holes of a
board, each of the components having a.pair of lead wires
extended in an axial direction thereof and Eeing tape~
bonded via a fixed distance,
20 the method comprising:
a holding step wherein a series of the tape-
bonded electronic components is held via tapes;
a cutting step wherein the tapes of the series of
the electronic components are cut to take out one of the

25 components;



driving pulley 20a, belt 20b, and driven pulley 20c, and consequently the
insertion head 10 is rotated to change an insertion direction. (4) In a
dourth step S24, the novable lead wire 15 cutter 17 of Fig. 5 is noved
in the arrow direction A consequent to the up/down novenent of the driving
shaft 18 of Fig. 7, thereby cutting and folding the lead wires 3a and 3b of
the el ectronic conponent 1 in the cooperative operation with the fixed | ead
wire cutter 16 on the fixed 20 side. Thereafter, the lead wires 3a and
3b are folded and held as inditated in Fig. 6 by the insertion guides 1la
and 11b and then guided to the upper su&dace of the board 12. Then, the
mai n body 2 of the electronic conponent 1 is pressed in the arrow direction
A by the pusher 14 as 25 shown in Fig. 6, and received by the hol der

15. The | ead -8- wires 3a and 3b are inserted into the predeterm ned

a transferring step wherein both the tapes and
the lead wires of the taken-out electron.ic component are
heid s'imultaneously and the taken-out component is
transferred to a position for inserting the component into

5 the board;

" an inserting step wherein the lead wires of the.
taken-out component are cut and folded in agreement with a
pitch of the insertion holes of the substrate and then,
guided and inserted to the insertion holes in accordance

10 with a direction of the insertion holes of the board, the
insertion direction in which the taken-out component is
inserted to the board and thé pitch by which the taken-out
componenf is inserted to the board are concurrently
changed; and | |

15 a fixing step wherein the lead wires of the
taken-out component are folded under the board thereby to
fix the taken-out component to the board.

According to a second aspect of the present
invention, +there is provided an electronic component

20 insefting apparatus for inserting electronic components
into insertion holes of a board, each of the components
having a pair of lead wi_.res extended in an axial direction
thereof and being tape-bonded via a fixed distance,

the apparatus comprising:



I nsertion holes 12a of the board 12. The board 12 is supported by the
fixed stage 13 at this time. (5) In a fifth step S25, the driving shaft 18
is 5 reversed via the driving pulley 20a, belt 20b, and driven pulley
20c by the rotating/driving device 19 of Fig. 7. The insertion head 10 is
returned to the original position. If it is not necessary to change the

I nsertion pitch or insertion direction, the above-described operation 10
therefor is omtted. In the conventional inserting apparatus as above, the
rotating/driving device 21 of ‘Fig. 7 is fixedly set, thus allow ng changi ng
of the insertion pitch only when the inAsext+on head 10 constituting the
Inserting unit is neshed 15 with the rotating/driving device 21 via the
joints 22a and 22b, resulting in an increase of an insertion cycle tine.
Since the inserting unit is designed to be separable fromthe

rotating/driving device foL Giaggh gm%bEPe f'o@sq{él'dQng'at CQeriJL-.e of the

constltutlon becones conplicate and costs are I ncreased
Mor eover,  the c{wg@mde&ecimmmdmmpdnbﬁtsmﬁttapas, pi tch uses screws

directly, t herefore easily

a cutting member for cutting the tapes of the

series of thé electronic components to take out one of the
5 components;

a transferring member having a pair of helding
hooks to hold the tapes and the lead wires of the taken-out
component simultaneously; ' .

an inserting unit which has a pair of slide

10 blocks which are slidable in a direction of an insertion
pitch and are equipped with mechanisms fof cutting and
folding the lead wires of the taken-out component in
agreement with a pitch of the insertion holes of the board
and then, guiding and inserting the lead wires to the

15 insertion holes of the board and which is axially supported
in a rotatable fashion in accordance with a direction of
the insertion holes of ‘the board;

a driving unit set in the inserting uniﬁ, for
changing ‘a pitch of the pair of slide blocks for

20 cutting/folding and inserting the lead wires into the holes
of the board; and

a fixing member for folding the lead wires of the
_ taken-out component under the board and securing the taken-

out component to the board.
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causi ng backl ash or rattling subsequent to the abrasion. This invites the
deterioration of an insertion reliability, an increasing sliding

resi stance, and a l|large driving -9- torque. The rotating/driving
device is turned bulky in size. SUVWARY OF THE | NVENTI ON An obj ect of the
present invention is to provide 5 a met hod and an apparatus for

automatically inserting an axial type of electronic conponents which can
shorten an insertion cycle tinme by carrying out two operations |

simul taneously, i.e., an operdtion to change an insertion direction and an
operation to change an insertion pitch; 0=~ while mintaining a high
I nsertion reliability by suppressing rattling of screws which is an

i nsertion pitch changi ng mechanism In acconplishing these and other
aspects, '

According to a third aspect of the present
invention, there is provided an electronic component
“inserting apparatus for inserting electronic components
into insertion holes of a board, each of the components

5 having a palr of lead wires extended in an axial direction
thereof and'being tape-bonded via a fixed distance,

the appar;tus comprising:
a holding member for holding a series of the
tape-~bonded electronic components via tapes;

10 a cutting member for cutting the tapes of the
series of the electronic components to take out ‘one of the
compbnents;

a transferring member having a pair of holding
hooks to hold the tapes and the lead wires of the taken-out

15 component simultaneously; |

an inserting unit which is provided with.
mechanisms for cutting and folding the lead wires of the
taken-out component in agréement with a pitch of the
insertion holes of the board and then guiding and inserting

20 to the insertion holes of the substrate and which is
axially supported in a rotatable fashion in accordance with
a direction of the insertion holes of the board,the
inserting unit comprising a pair of slide bleocks for
cutting and folding and inserting the lead wires, a gquide

25 member for holding the slide blocks in a slidable fashion,



according to a first aspect of the present invention, there 15 S _
provided an el ectronic conponent inserting method for inserting electronic
conponents into insertion holes of a board, each of the conponents having a
pair of lead wires extended in an axial direction thereof and being tape-
bonded via a fixed distance, 20 t he met hod conprising: a holding
step wherein a series of the tape- bonded el ectronic conponents.is held via
tapes; a cutting step wherein the tapes of the series of the electronic
conponents are cut to take out “one of the 25 conponent s; - 10 - a
transferring step wherein both the tape33and the |ead wires of the

t aken-out el ectronic conponent are held sinmultaneously and the

t aken-out conponent is transferred to-a position for inserting the
conponent into ' -

a ball screw set in parallel to the guide member and having
threads formed in opposife directions, and a Ariving device
for driving the ball screw, wherein the pitch of the pair
of the .slide blocks is éhanged in agreement with the pitch
[ of the insertion holes of the board by rotating the ball
screw by means of the driving device; and
a fixing member for folding the lead wires under
the board and securing the taken-out component to the
board.

10 According to the methed and apparatus of the
present invention, both the insertion direction changing
operation and the insertion pitch changing operation are
conducted concurrently, so that the insertion cycle time is
shortened and the structure is simplified. At the same

15 time, when the double-threaded ball screw is used in the
insertion pitch changing mechanism, the ball screw makes it
possible to suppress rattling of the screw and maintain a
high insertion reliability.

BRIEF DESCRIPTION OF THE DRAWINGS

20 Fig. '1 is a perspective view showing the
constitution of an inserting unit of an electronic
conponent inserting apparatus in a preferred embodiment of
the present invention;

Fig. -2 is a flow chart of an inserting operation

25 of an electronic component to a board in Fig. 1;



5 the board; an inserting step wherein the | ead wires of the taken-out
conponent are cut and folded in agreenent with a pitch of the insertion

:hol es of the substrate and then, guided and inserted to the insertion holes
i n accordance 10 with a direction of the insertion holes of the board,
the insertion direction in which the taken-out conponent is inserted to the
board and the pitch by which the taken-out conponent is inserted to the
board are concurrently changed; and 15 a fixing step wherein
the lead wires of the taken®*out conponent are fol ded under the board
thereby to fix the taken-out conponent %40 -t he board. According to a second
aspect of the present invention, there is provided an el ectronic conponent
20 inserting apparatus for inserting electronic conponents into

i nsertion holes of a board, each of the conponents having a pair of |ead

wires extended in an axiapidirection tharoebeand BeLPIkanRe-hordedsVviag a
fi xed di stance, the apparatus conprising:
electronic component holding member and a tape cutting
member in a conventional electronic component inserting
apparatus; |
-] | Fig. 4 1s a perspective view of a part of an
electronic component transferring member in the
con\.rentional apparatus;
Fig. 5 1is a partial sectional view showing the
constitution of an insertion head of an inserting unit in
10 tﬁe conventional apparatus;
Fig. 6 is an enlarged view of a part of Fig., 5;
Fig. 7 is a pefspective view of an example of an
édjusting mechanism for a distance between insertion guides
of Fig. 5;
15 Fig. 8 is a perspective view of ancther example
of the adjusting mechanism; and
Fig. 9 is a flow chart of an inserting operétion
of an electronic component to a board in the prior art.
DETATLED S PTION OF THE PREFERRED EMBODIMENTS
20 ' Before the description of the present invention
proceeds, it is to be noted that like parts are designated
by 1like reference numerals throughout the accompanying
drawings.
Fig. 1 is a perspective view of an inserting unit

25 of an apparatus for automatically_inserting an axial type



a hol ding nenber for holding a series of the tape-bonded el ectronic _
conponents via tapes; a cutting nenber for cutting the tapes of the series
of the electronic conponents to take out one of the 5 conmponents; a
transferring menber having a pair of holding hooks to hold the tapes and
the I ead wres of the taken-out conponent sinultaneously; an inserting
unit which has a pair of.- slide 10 bl ocks which are slidable in a
direction of an insertion pitch and are equi pped with nechanisns for
cutting and folding the | ead wi'res of the taken-out conponent in agreenent
with a pitch of the insertion hol es of- ttfie-board and then, guiding and
inserting the lead wires to the 15 i nsertion holes of the board and
which is axially supported in a rotatable fashion in accordance with a
direction of the insertion holes of the board;

of electronic components by which a method is carried out

for automatically inserting an axial type of electronic
components, according té an embodiment of the preseﬁt
invention. In PFig. 1, reference numeral 28 is a
s rotating/driving device (motor) installed in an insertion
head 110, 2%a is a driving pulley set to a driving shaft of
the rotating/driving device (motor) 28, and 29b is a belt
for transmitting the rotation of the rotating/driving
device 28 to a driven pulley 29¢. An extended shaft of the
10 driven pulley 29c becomes a ball screw 31 threaded in both
directions from a central part thereof. Reference numerals
31a and 31b are nut parts of the ball screw 31. Reference
numeral 30 is a guide arranged in parallel to the ball
screw 31 for holding slide blocks 24a and 24b in a slidable
15 fashion. The like other composing parts to those of the
conventional apparatus are designated by 1like reference
numerals and the description thereof will be abbreviated

here.
The constitution of the inserting apparatus of
20 the embodiment is ‘as indicated in Fig. 1. The insertion
guides 1la and 11b are mounted to the slide blocks 24a and
24b which are supported by-the guide 30 to be close to or
avay from each other. The guide blocks 24a and 24b aie

meshed with the nut parts 31a and 31b of the ball screw 31.



ca driving unit set in the inserting unit for changing a pitch of the pair
of slide blocks for 20 cutting/folding and inserting the |ead wres

sinto the holes of the board; and a fixing nenber for folding the | ead wires
of the taken-out conponent under the board and securing the taken- out
conponent to the board. - 12 - According to a third aspect of the
present invention, there is provided an el ectronic conponent inserting
apparatus for inserting electronic conponents into insertion holes of a
board, each of the conmponents 5 having a pair of lead wires extended in
an axial direction thereof and bei ng tap®-bHonded via a fixed distance, the
appar atus conprising: a holding nenber for holding a series of the
t ape- bonded el ectroni ¢ conponents via tapes;

The rotation of the rotating/driving device 28 in
the insertion head 10 is transmitted from the driving
pulley 29a being rotated by the rotating/driving device 28
to the ball screw 31, via the belt 29b and driven pulley

5 29¢, whereby the slide blocks 24a and 24b as well as the
insertion guides 1la and 11b mounted to the slide blocks
24a and 24b are moved in a direction of an arrow B or C in
Fig. 1. An insertion pitch between the slide blocks 24a
and 24b is changed in this manner.

10 An example of an inserting operation in the
enbodiment will be described with reference to a flow chart
of Fig. 2. The flow chart of Fig. 2 is different from Fig.
9 in that while the conventional example comprises the
first to fifth steps S21-25, the first step S21 in the

15 conventional example is executed concurrently with the
conventional fifth step S25 according to the present
embodiment, in other words, the present embodiment
comprises a first through a fburth steps S1-5, thus
shortening a time of one step. Meanwhile, except for the

20 - mechanism and operation of the inserting. unit of Fig. 1,
the same mechanism and .opération as in the component
holding member and tape cutting member of Fig. 3, the
transferring member of Fig. 4, and the member of Figs. §
and 6 where the lead wires 3a and 3b are cut, folded and

25 inserted into the insertion holes 12é on the board 12 are



T 10 a cutting nenber for cutting the tapes of the series of
the el ectronic conponents to take out one of the conponents; a transferring
. menber having a pair of holding hooks to hold the tapes and the |ead wires
of the taken-out 15  conponent sinmultaneously; an inserting wunit
which 1is provided wth nechanisnms for cutting and folding the lead wres
of the taken-out conponent in agreenent with a pitch of the insertion holes
of the board and then guiding and inserting 20 to the insertion holes
of the substrate and which* is axiall¥ supported in a rotatabl e fashion
in accordance with a direction of th&’ Tnsertion holes of the board,
the inserting unit conprising a pair of slide blocks for cutting and
folding and inserting the | ead wires, a guide 25 menber for hol ding the
slide blocks in a slidable fashion, -13-
used, and therefore, these drawings will be referred to in

the description below.
(1) In the first step S1, similar to the second
step S22 of the prior art of Fig. 9, one of the electronic

5 components 1 is separated from the tapes 4a and 4b, held by
the holding hooks (chucks) 8a and 8b of Fig. 4, and then
carried to a predetermine‘d position and delivered to the
insertion head 110 of Fig. 1. |

(2) In the second step 8S2, similar to the

10 conventional third step S23 in Fig. 9, because of the
rotation of the rotating/driving device 19, the driving
shaft 18 is rotated via the driving pulley 20a, belt 20b,
and driven pulley 20c. An insertion direction of the
insertion head 110 is conseguently changed. _

15 {3) In the third step 53, similar to the fourth
step S24 of Fig. 9, the lead wires 3a and 3b of the
electronic: component 1 are cut and folded by the insertion
head 110, and the folded lead wires 3a and 3b are held and
guided by the insertion guides 1ia and 11b to the upper

20 surface of the board 12 as shown in Fig. 6, where the main
body 2 is pressed by the pusher 14, so that the lead ivires-
32 and 3b are inserted into predetermined insertion holes
i2a of the board 12. Then, a fixing step is carried out
wherein the lead wires 3a and 3b of the taken-out component

25 1 are folded under the board 12 by a lead wire folding-tool



-

a ball screw set in parallel to the guide nmenber and having threads forned
I n opposite directions, and a driving device for driving the ball screw,
wherein the pitch of the pair of the slide blocks is changed in agreenent
with the pitch 5 of the insertion holes of the board by rotating the
bal | screw by neans of the driving device; and a fixing nenber for folding
the |l ead wires under the board and securing the taken-out conponent to the
board. 10 According to the nethod and apparatus of the
present invention, both the insertion direction changing operation and the
i nsertion pitch changing operation are~céfducted concurrently, so that the
I nsertion cycle tine is shortened and the structure is sinplified. At the
sanme 15 ti me, when the doubl e-threaded ball screwis used in the

i nsertion pitch changi ng nechanism the ball screw makes it possible to
suppress rattlingwisfch his eoewaendinatiing dikea Btake | 15 alHelreByr ebi abk | e/
BRI EF DESCRI PTI ON OF THE DRAW NGS 20 Fig. 1 is a
perspective vi entakgngutgcoppenent 1 to the board 12.

The foregoing first-third steps Si1-3 are the same

as the second-fourth steps S22-24 of the prior art in Fig.
5 8. The following fourth step S4R and S4B is different from
the conventiénal process of Fig. 9.

{4) In the fourth step S4A and S4B, the driving
shaft 18 is rotated by driving the rotating/driving device
19 via the driving pulley 20a, belt 20b, and driven pulley

10 20c. The insertion head 110 is rotated in an opposite
direction to that in the second step §2, that is, returned
to an original position in the step S4B (fifth step s25 in
Fig. 9). simuiltaneously with this, the rotating/driving
device 28 in the insertion head 110 iS'rotated; thereby

15 rotating the double-threaded ball screw 31 via the driving
pulley 29a, belt 29b and driven pulley 29c.

As a result, the slide blocks 24a and 24b engaged
with the nut parts 3la and 31b of the ball screw 31 and,
the insertion guides 1l1a and 11b set to the slide blocks

20 24a and 24b are moved in the arrow direction B or C.
Accordingly, the insertion pitch is changed in the step S4A
(first step S21 in Fig. 9) at the same time with the step
S4B.

The.above—described operation is repeated thereby

25 to insert the lead wires 3a and 3b of the electronic



constitution of an inserting unit of an electronic conponent
inserting apparatus in a preferred enbodi nrent of the present invention;
sFig. 2 is a flow chart of an inserting operation 25 of an electronic
conponent to a board in Fig. 1; -14 - Fig. 3 is a perspective view of a
part of an el ectronic conponent hol ding nenber and a tape cutting nmenber in
a conventional electronic conponent inserting apparatus; 5

Fig. 4 is a perspective view of a part of an electronic conmponent

transferring menber in. the conventional apparatus; Fig. 5is a
partial sectional view show ng the conastet-ution of an insertion head of an
Inserting unit in 10 t he conventional apparatus; Fig. 6 is an enl arged

view of a part of Fig. 5;

component 1 into the insertion holes 122 of the board 12.
If it is not regquired to change the insertion pitch or
insertion direction, 'the operation therefof will Dbe
omitted. |
5 As is described hereinabove, according to the
present invention, the rotating/driving device is provided
in the inserting unit inserting the 1lead wires of the
electronic component, which changes the pitch of the pair
of slide blocks in correspondence to the insertion pitch of
10 the electronic components into the board. Since the
changing of the insertion direction when the electronic
components are inserted into the board is carried out
simultaneously with the changing of the pitch of the pair
of slide blocks correspondingly to the insertion pitch of
15 the electronic components into the becard, the insertion
cycle time is shortened and the structure of the inserting
unit is simplified.
Moreover, according td the present invention, the
changing of thé insertion pitch.is executed by rotating by
20 means of the rotating/driving device the double-threaded
ball screw set in parallel to the guide which holds in a
slidable fashion the slide blocks cutting/folding/inserting
the 1lead wires. Accordingly, rattlings are suppressed,
sliding resistances are reduced, and a driving load is

25 lessened.



“Fig. 7 is a perspective view of an exanple of an adjusting mechanismfor a

di stance between insertion guides of Fig. 5; 15 Fig. 8is a

perspective view of another exanple of the adjusting nechanism and Fig. 9

~is a flowchart of an inserting operation of an electronic conponent to a
board in the prior art. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
20 Before the description of the present invention proceeds,
it is to be noted that |like parts are designated by |ike reference
nuneral s throughout the acconpanying drawings. Fig. 1 is a perspective
view of an inserting unit 25 of am @pparatus for automatically
inserting an axial type of electronic conponents by which a nethod is
carried out for automatically inserting an axial type of electronic
conponents, according to an enbodi nent of the present

Although the present invention has been fully
described in connection with the preferred embodiments
thereof with reference to the éccompanying drawings, it is
to be noted that various changes and mnodifications are

5 apparent to those skilled in the art. Such changes and
modifications are to be understood as included within the
scope of the present invention as defined by the appended

claims unless they depart therefrom.



“invention.

In Fig. 1, reference nuneral 28 is a5

* [ L M S %*

rotating/driving device (nmotor) installed in an insertion head 110, 29a is
.a driving pulley set to a driving shaft of the rotating/driving device
(motor) 28, and 29b is a belt for transmtting the rotation of the
rotating/driving device 28 to a driven pulley 29c. An extended shaft of the
10 driven pulley 29c becones a ball screw 31 threaded in both
directions froma central part thereof. Reference n ﬁﬁﬂ?@ﬂEﬁﬂﬂR@!ﬁé@' are
nut parts of the ball screw 31! Reference nuneral anped in
parallel to the ball screw 31 for hol €iag -sl i de bIo a
slidable 15 fashi on. The |i ke other conposing parts to those of the
conventional apparatus are designated by |like reference nunerals and the
description thereof will be abbreviated here. The constitution of the
i nserting apparaﬁ@ 3% éParmen ¥g@ enbodi nent is as indicated in Fig. 1.
The insertion guraes a an are nounted to the slide bl ocks 24a and
24b whi ch are supportied bant halegttrdriS0 doampoaent OSindertdhgavagtiddmach
ot her . The gui de bl ocks 24a and 24b are
1nsert1ng electronic components (i) into insertion holes
{12a) of a board (12), each of the components having a pair
5 of lead wires (3a,3b) extended in an axial direction
thereof and being tape-bonded via a fixed disi:ance,
the method comprising:
a holding step wherein a series of the tape-
" bonded electronic components is held via tapes (4a,4b);

10 a cutting step wherein the tapes of the series of
the electronic components are cut to take out one of the
conponents;

a transferring step wherein both the tapes and
the lead wires of the taken-out electronic component are

15 held simultanecusly and the taken-out component is
transferred to a position for inserting the component into
the board;

an inserting step wherein the lead wires of the
taken-out component are cut and folded in agreement with a

20 pitch of the insertion holes of the substrate and then,
guided and inserted to the insertion holes in accordance
with a direction of the insertion holes of the board, the
insertion direction in which the taken-out component is
inserted to the board and the pitch by which the taken-out

Tl




“ meshed with the nut parts 31a and 31b of the ball screw 31. The rotation
of the rotating/driving device 28 in the insertion head 10 is transmtted
fromthe driving pulley 29a being rotated by the rotating/driving device 28
to the ball screw 31, via the belt 29b and driven pulley 5 29c, whereby
the slide blocks 24a and 24b as well as the insertion guides lla and 11b

nounted to the slide blocks 24a and 24b are noved in
arrowBor Cin Fig. 1. An insertion pitch between lmﬁL§SHH§’HASéE§N 4a
and 24b is changed in this manner. 10 AN x&ﬁmAQEDof

inserting operation in the enbodi nent-wt2l|- be descHbed—wth rererence to
a flowchart of Fig. 2. The flow chart of Fig. 2 is different fromFig. 9
in that while the conventional exanple conprises the first to fifth steps
S21-25, the first step S21 in the 15 conventional exanple is

executed concurregéhponetiet Nist Nengpeant kBNakne f i fddta SheR  8rcufGGithd N9
to the present

changed; and
a fixing step wherein the 1lead wiraé of the
taken—out component are folded under the board thereby to
5 fix the taken-out component to the board.
2. An electronic component inserting apparatus for
inserting electronic components (1) inte insertion holes
(12a) of a board (12), each of the components having a pair
of lead wires (3a,3b) extended in an axial direction
10 thereof and being tape-bonded via a fixed distance,
the apparatus comprising:

a holding member (5) for holding a series of the
tape-bonded electronic components via tapes (4a,4b);

a cutting member (7a,7b) for cutting the tapes of

15 the series of the electronic components to take out one of
the components;

a transferring member (9) having a pair of
holding hooks (8a,8b) to hold the tapes and the lead wires
of the taken-out component simultaneously;

20 an inserting unit (110) which has a pair of slide
blocks (24a,24b) which are slidable in a direction of an
insertion pitch and are equipped with mechanisms for
cutting and folding the 1lead wires of the taken-out
component in agreement with a_pifch of the insertion holes

25 of the board and then, guiding and inserting the lead wires

This Sheet Has Been RTi
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enbodi nment , in other words, the present enbodinent conprises a
first through a fourth steps Sl1-5, thus shortening a tine of one
step. Meanwhile, except for the 20 mechani sm and operation of the
insertingunit of Fig. 1, the same nmechani sm and operation as in the
conponent hol di ng nenber and tape cutting menber of Fig. 3, the
transferring menber of Fig. 4, and the nmenber of Figs. 5 and 6 where the

|l ead wires 3a and 3b are cut, folded and 25 inserted into the insertion
hol es 12a on the board 12,are - 17 - used, and t *ﬁ A tre 'mdngs
will be referred to in the description e l-ow. (1) an §%£ﬁ§ }ﬁgfgé

simlar to the second step S22 of the prior art of t he

el ectronic 5 components 1 is separated fromthe tapes 4a and 4b, hel d
by the hol di ng hooks (chucks) 8a and 8b of. Fig. 4, and then carried to a

predeterm ned pogl ti AEACbAVRLEEs18r t BRe boara and which is axially

supported in a rotatable fashion 1in accordance with a

am

direction of the insertion holes of the board;
a driving unit (28,29a,29b,29c,31,31a,31b) set in
5 the inserting unit for changing a pitch of the pair of
slide blocks for cutting/folding and inserting the 1lead
wires into the holes of the board; and
a fixing member (13) for folding the lead wires
of the taken-out component under the board and securing the
10 taken~ocut component to the board.
3. An electrbnic compdnent inserting apparatus for
inserting electronic components (1) into insertion holes
(12a) of a board (12), each of the components having a pair
of lead wires (3a,3b) extended in an axial direction
15 thereof and being tape-bonded via a fixed distance,
the apparatus comprising:
a holding member (5) for holding a series of the
tape-bonded electronic components via tapes (4a,4b);
a.cuttinq member (7a,7bj for cutting the tapes of
20 the series of the electronic components to take out one of
~ the components; |
a transferring member (9) having a pair of
holding hocks (8a,8b) to hold the tapes and the lead wires
of the taken-out component simultaneously;
[
eet Has Been Reraced
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insertion head 110 of Fig. 1. (2) In the second step S2, simlar to the 10

conventi onal

Jotating/driving device 19,
pul l ey 20a, belt 20b, and driven pulley 20c.

third step S23 in Fig. 9, because of the rotation of the
the driving shaft 18 is rotated via the driving
An insertion direction of

the insertion head 110 is consequently changed. 15 (3) In the

third step S3,

simlar to the fourth step S24 of F W res

3a and 3b of the electronic conponent 1 are cut andTHbiﬁ%%ﬁ' A$PE¥EEVnsertion
head 110, and the fol ded | ead W res 3a and 3b are hel d &FL4UERIed by t he
insertion guides 1la and 11b to the uppess 20 surtface of the board 12 as
shown in Fig. 6, where the main body 2 is pressed by the pusher 14, so that
the lead wires 3a and 3b are inserted into predeterm ned insertion hol es

12a of the board 12. Then, a fixing step is carried out wherein the | ead
0358%%% 210y whiBhe 150l Hedidader,khe

wires 3a and 3b of the ta
board 12 by a lead wire fo dlng

10

15

20

mechanisms for cutting and folding the lead wires of the
taken-out component in agreement with a pitch of the
insertion holes of the board and then quiding and inserting
to the insertion holes of the substrate and which is
axially supported in a rotatable fashion in accordance with
a direction of the insertion holes of the bocard,the
inserting unit comprising a pair of slide blocks (24a,24b)
for cutting and folding and inserting the lead wires, a
guide member (30) for holding the slide blocks .in a
slidable fashion, a ball screw (31) set in parallel to the
guide member .and having threads formed in opposite
directions, and a driving device (28,291,29b,29c) for
driving the ball screw, wherein the pitch of the pair of
the slide blocks is changed in agreement with the pitéh of
the insertion holes of the board by rotating the ball screw
by means of the driving device; and

a fixing member (13) for folding the lead wires

under the board and securing the taken-out component to the

" board.
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- 18 - which is provided in the fixed stage 13 thereby to fix the taken-out
conponent 1 to the board 12. ‘The foregoing first-third steps S1-3 are the
sanme as the second-fourth steps S22-24 of the prior art in Fig. 5 9.
The following fourth step S4A and S4B is different fromthe conventional
process of Fig. 9. (4) In the fourth step S4A and S4B, the driving shaft 18
is rotated by driving the rotating/driving device 19 via the driving pulley
20a, belt 20b, and driven pulley 10 20cy The insertion head 110 is
rotated in an opposite direction to that in {%e second step S2, that is,
returned to an original position in the step S4B (fifth step S25 in Fig.

9). Si mul taneously with this, the rotating/driving device 28 in the
insertion head 110 is rotated_ t hereby 15 rotating the doubl e-threaded
bal | screw 31 via the drivind pdl Gyf29a, belt 29b and driven pul | ey 29c.
As a result, the slide blocks 24a and 24b ?gpaged with the nut parts 3la
and 31b of the ball screw 31 and, . -




“the insertion guides 11la and 11b set to the slide bl ocks 20 24a and 24b
are noved in the arrow direction B or C. Accordingly, the insertion pitch
+1'S changed in the step S4A (first step S21 in Fig. 9) at the sanme tinme with
the step S4B. The above-descri bed operation is repeated thereby 25 to
insert the lead wires 3a and 3b of the electronic - 19 - conponent

1 into the insertion holes 12a of the board 12. If it is not required to
change the insertion pitch or insertion dipygction, the operation
therefor wll be omtted. 5 ' As is described hereinabove,
according to the present inventig#, Eég rotating/driving device is provided
in the inserting unit inserting é}J d wres of the el ectronic conponent,

whi ch changes the pitch of the pair of slide blocks in correspondence to
the insertion pitch of

S RECEIVE
| ELECTRONIC |«
COMPONENT

v

S2 | ROTATE INSERTING
MEMBER

v

S3 INSERT

—

S4A S4B; REVERSELY ROTATE
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c PITCH INSERTING UNIT

FOR RETURN




“10 the electronic conponents into the board. Since the
changing of the insertion direction when the el ectronic conponents are
~inserted into the board is carried out sinmultaneously with the changi ng of
the pitch of the pair of slide blocks correspondingly to the insertion
pitch of 15 the el ectronic conponents into the board, the insertion
cycle tine is shortened and the structure of the inserting unit is
sinplified. Mreover, according to the preggnt invention, the changing of
the insertion pitch is executed by rotating by 20 means of the
rotating/driving device the double-threaded ball screw set in parallel to
the guide which holds in a slidable fashion the slide bl ocks

cutting/folding/inserting the | ead wres. Accordingly, rattlings are
suppressed, sliding resistances are reduced, and a driving load is 25
lessened. - 20- Fjg 3 PRIOR ART

Th—

Fig & PRIOR ART
- 8a




?Although the present invention has been fully described in connection with
the preferred enbodi nents thereof wth reference to the acconpanyi ng
~drawings, it is to be noted that various changes and nodifications are

apparent to those skilled in the art. Such changes and nodifications are
to be understood as included within the scope of the present invention as
defined by the appended clains unless they depart therefrom - 21

Substitute sheet - 25 August 1998 WHAT IS QA MED | S 1. An el ectronic
conmponent inserting nethod for inserting electronic conponents (1) into

I nsertion holes (12a) of a board (12), each of the conponents having a pair
of lead wires (3a,3b) extended in an axial direction thereof and bei ng
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“bonded el ectronic conponents is held via tapes (4a,4b); a cutting step
“wherein the tapes of the series of the electronic conponents are cut to
Ctake out one of the conponents; a transferring step wherein both the tapes
and the lead wires of the taken-out electronic conponent are held

si mul t aneously and the taken-out conponent is transferred to a position for
inserting the conponent into the board; an inserting step wherein the | ead
wires of the taken-out conponent are cut aggzfolded in agreenent with a
pitch of the insertion holes-of the substrate and then, guided and inserted
to the insertion holes in accordance with a direction of the insertion

hol es of the board, the insertion direction in which the taken-out
conponent is inserted to the board and the pitch by which the taken-out
Substitute sheet - 25 August 1998

Fig 7 PRIOR ART
19




“.22- conponent is inserted to the board are concurrently changed; and a
sfixing step wherein the lead wires of the taken-out conponent are fol ded
~vunder the board thereby to fix the taken-out conponent to the board. 2.
An el ectronic conmponent inserting apparatus for inserting electronic
conponents (1) into insertion holes (12a) of a board (12), each of the
conponents having a pair of lead wres (3a,3b) extended in an axi al
direction thereof and bering tape-bonded vigrga fixed di stance, the
apparatus conprising: a holdiszng nenber (5) for holding a series of the
t ape- bonded el ectronic conmponents via tapes (4a,4b); a cutting nmenber
(7a,7b) for cutting the tapes of the series of the el ectronic conponents to
take out one of the conponents; a transferring nmenber (9) having a pair of
hol di ng hooks (8a,8b) to hold the tapes and the |l ead wires of the taken-out
conponent si nul t aneousl y;

Frg & PRIOR ART

21




Tan inserting unit (110) which has a pair of slide blocks (24a, 24b) which

sare slidable in a direction of an insertion pitch and are equi pped with
cmechani sms for cutting and folding the |ead wires of the taken-out
conponent in agreenment with a pitch of the insertion holes of the board and
t hen, guiding and inserting the | ead wres Substitute sheet - 25 August
1998 23 - to the insertion holes of the board and which is axially
supported in a rotatable fashion in accord e with a direction of the

i nsertion holes of the board;+ a driving unit (28, 29a, 29b, 29c, 31, 31a, 31b)
set in the inserting unit for changing a pitch of the pair of slide blocks
for cutting/folding and inserting the lead wires into the holes of the
board; and a fixing nmenber (13) for folding the lead wires

Fig.9 PRIOR ART
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~of the taken-out conponent under the board and securing the taken-out

A

Y

conponent to the board. 3. An el ectroni c conponent inserting apparatus

—for inserting electronic conponents (1) into insertion holes (12a) of a

board (12), each of the components having a pair of |lead wires (3a, 3b)
extended in an axial direction thereof and being tape-bonded via a fixed

di stance, the apparatus conprising: a holding nmenber (5) for holding a
series of the tape-bonded electronic conponents via tapes (4a,4b); a
cutting nmenber (7a,7b) for cubting t he tﬁﬁis of the series of the

el ectroni ¢ conponBSIRACT; QF-THE: DIS(LOSUREe conponents; a transferring
menber (9) having a pair of holding hooks (8a,8b) to hold the tapes and the

| ead wires of the ﬁ%bﬁrbquv%wgﬁ?%ﬁhwkﬁgeggﬁmms ﬁgﬁst itute sheet -

25 August 1998 INSERTING ELECTRONIC COMPONENT

Insertion guides are mounted to slide blocks

supported by a guide to be close to or away from each

other. The slide blocks are meshed with nut parts of a

5 ball screw threaded in both directions. When the ball
screw is rotated via a driving pulley, a belt, and a driven
pulley by a rotating/driving device set in an insertion

head, the slide blocks and insertion guides mounted to the

slide blocks aré moved, so that an insertion pitch is

10 changed. When the insertion head is rotated by a
rotating/driving device via a driving pulley, a belt, and a

driven pulley, an imsertion direction is changed as well.

Figure 1 of the drawings should accompany the abstract when published.
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with a pitch ¢f
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supported in
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i nsertion hol ¢s of the board,

oh in acfordance with a direction of the
the inserting unit conprising a pair of slide

bl ocks (24a, 24b) for cutting and folding and inserting the lead wires, a
S

gui de nenb
bal | screw (31)

driving the, bal
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by rotating e
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:the slide blocks in a slidable fashion, a

set in parallel to the guide member and having threads
formed in opposite difecttlesfroni¢ acomponent dévisesrt(ing, 204t29b, o) for
screw, wherein the pitch of the pair of the slide blocks

LeGFFANLi R CRMPEReBES He) | ABEP! ingsensies &olese boar d

ball screw by ns of the driving device; and,a fixing
{ BEdhPIER ] )

wi FESHyRFert R cCHBRPRERR BA¥IRING t he

taken- out CB&PPngftléQH wires (3a,3b) extended in an axial direction

thereof and being tape-bonded via a fixed distance,

the method comprising:

a holding step wherein a series of the tape-

bonded electronic components is held via tapes (4a,4b);

a cutting step wherein the tapes of the series

of the electronic components are cut to take out one of

the components;

a transferring step wherein both the tapes and

the lead wires of the taken-out electronic component are
held simultaneously and the taken-out component is
transferred to a position for inserting the component into
the board;

an inserting step wherein the lead wires of the
taken-out component are cut and folded in agreement with
a pitch of the insertion holes of the substrate and then,
guided and inserted to the insertion holes in accordance
with a direction of the insertion holes of the board, the
insertion direction in which the taken-out component is

inserted to the board and the pitch by which the taken-out

A O .



* |REPLACFMENT SHEET!

itheiboard. 4. ~rfgefting el ectronic conponents into a board,
each of the el 4ctjra A ﬁg@ efts having a pair of lead wires that extend
in an axial dinfe tl%h !gﬂ ch pf the electronic conponents belngqtape
bonded at a fijed-separatian distance, saidgyg qgﬁgﬁ gyl a
series of the electronic conponents m@b tapes sﬁﬂh <ai¥iron|c
conponent s ar e “tape—bonded: Stibstitute sheet - 25 August 1998 -25 -
cutting thecémpssief® abs! ORI ORG OEhéhebSéf»‘&t TR C Jo%afy}%rﬁtgy
si mul t aneously holding the tapes and the |l ead wres of the renoved-one of
t he el ectr ofhangedpoardts and transferring the renoved one of the

el ectroni c conponents to an insertion position;
a fixing step wherein the lead wires of the

taken-out component are folded under the board thereby to
fix the taken-out component to the board.

2. An electronic component inserting apparatus for
inserting electronic componehts (1) into insertion holes
(12a) of a board (12), each of the components having a
pair of lead wires (3a,3b) extended in an axial direction
thereof and bering tape-bonded via a fixed distance,

the apparatus comprising:

a holding member (5) for holding a series of the
tape-bonded electronic components via tapes (4a,4b);

a cutting member (7a,7b) for cutting the tapes
of the series of the electronic components to take out one
of the components;

a transferring member (9) having a pair of
holding hooks (8a,8b) to hold the tapes and the lead wires
of the taken-out component simultaneously;

an inserting unit (110) which has a pair of
slide blocks (24a,24b) which are slidable in a direction
of an insertion pitéh and are equipped with mechanisms for
cutting and folding the lead wires of the taken-out
component in agreement with a pitch of the insertion holes
of the board and then, guiding and inserting the lead

wires

* ¢ L WM 0§ ®



cutting and folld¥ I s to a pitch of the insertion holes of the
board i nto whi gh re to be inserted, and guidi ng and
inserting the lledd B#%rALGH?A0 tth¢ i nsertion holes of the board:
concurrently charlgi ng the inseqtijon directigihdthutdshéet> 390ResRM 998

el ectroni c conponent 75 T0 be Tngertedy. nto the board and the pitch by

whi ch the subsedgquent el ectronic donponént is to be inserted into the board,
and {1 Xi N0 dN& HeL IRkt Holldie o Qald Ghldrd RPN 1 tig bopp d by
folding |lead wres of the renoved one of the el ectronic conmponents under
the board Bupporudt hod of rdserdplng €hsBibANIIh CLEPOrEMiSe | Ri@ha dHoard,
each of the electronic conponents having a pair of |lead wires that extend

i n an axi aldidiecadidcromf e daserafiohhtiodkeecbifoshe boapdpents bei ng tape
bonded at a fixed separation distance, said nethod conprising: holding a
series of the el ectr@idricomepnenits (28 23a3b Afrh 3hatla Bl esetr oni c

conponents are tape bonded; cutting the tapes so as to renove one of the
in the inserting unit for changing a pitch of the pair of

slide blocks for cutting/folding and inserting the lead
wires into the holes of the board; and

a fixing member (13) for folding the lead wires
of the taken-out component under the board and securing
the taken-out component to the board.

3. An electronic component inserting apparatus for
inserting electronic components (1) into insertion holes
(12a) of a board (12), each of the components having a
pair of lead wires (3a,3b) extended in an axial direction
thereof and being tape-bonded via a fixed distance,

the apparatus comprising:

a holding member (5) for holding a series of the
tape-bonded electronic components via tapes (4a,4b);

a cutting member (7a,7b) for cutting the tapes
of the series of the electronic components to take out one
of the components;

a transferring member (92) having a pair of
holding hooks (8a,8b) to hold the tapes and the lead wires

of the taken-out component simultaneously;

* c L L S *
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el ectronic corrpa%RFiP A(;:EMLM 'é eo‘iusl y hol ding the tapes and the | ead

Substitute sheet } %§$§ﬁ§u@§ 1998 -26 - wires of the renpved one of the

el ectroni c conppnent %ns rring the renmoved one of the electronic
conponents to ah Lnsertion pasitipn; cuttinguithed shawt 198 A st 988 to
a pitch of the insertion holes of|the_hgard into which the Iea_ wWres are
to be inserted W ' 4 rdes that are spaced apart a distance
corresponding to the phtdhsektihg unsert(100)hehashand paddiduedfty a
specified insertion direction for insertion of the renoved one of the

el ect roni c wespenésms, famdcgtitdnggaadd fodsdnti nhet Neaddad nes esf itHe t he

I nsertion holes of the board with the insertion_guides;'concurrently
changi ng t hEakgaBeptitorrepaenantoninn agreement with a pitch of the

insertion holes of the board and then guiding and
inserting to the insertion holes of the substrate and
which is axially supported in a rotatable fashion in
accordance with a direction of the insertion holes of the
board, the inserting unit comprising a pair of slide
blocks (24a,24b) fo; cutting and folding and inserting the
lead wires, a guide member (30) for holding the slide
blocks in a slidable fashion, a ball screw (31) set in
parallel to the guide member and having threads formed in
opposite directions, and a driving device (28,291,29b,29¢c)
for driving the ball screw, wherein the pitch of the pair
of the slide blocks is changed in agreement with the pitch
of the insertion holes of the board by rotating the ball
screw by means of the driving device; and

a fixing member (13) for folding the lead wires
under the board and securing the taken-out component to
the board.

4. A method of inserting electronic components into

a board, each of the electronic components having a pair

of lead wires that extend in an axial direction, and each

of the electronic components being tape bonded at a fixed

separation distance, said method comprising:

holding a series of the electronic components

with tapes such that the electronic components are tape

bonded;
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whi-ch a subse éh#ﬂAé;éﬁ%rcﬁF%;h'nponent is to be inserted into the board by

changi ng t he pogj ﬁé é%ﬁ gf ythe insertion guides and the pitch by which
I é ngorfent is to be inserted into the board by

i nsertion g@iRtitateCshierCeas Magust! P98

di stance corr 'tch of_ 4che insertion holes for the

subsequent el and f|X|ng the renoved one of the

el ectroni c conponent s @ tlilg m%%eé okdi Bg |lead-dhdes Bhet RE rgyoved one
of the electronic conmponents under the Dboar erectroni c component

I nserting aphecatroficokompeaechtBg electronic conponents into insertion

hol es of a board, each of the electronic conponents having a pair of |ead
wires that extend i n gimmltanediuséyt holdimdr ttdpe tap&sbahdt whe shesl - 25
August 1998 - 27

wires of the removed one of the electronic components and
transferring the removed one of the electronic components

1t
t
e

changi ng the

to an insertion position;

cutting and folding the lead wires to a pitch of

the insertion holes of the board into which the lead wires

are to be inserted, and guiding and inserting the lead

wires into the insertion heoles of the board;

concurrently changing the insertion direction in

which a subsequent electronic component is to be inserted

into the board and the pitch by which the subsequent

electronic component is to be inserted into the board; and

fixing the removed one of the electronic

components to the board by folding lead wires of the

removed one of the electronic components under the board.
5. A method of inserting electronic components into

a _board, each of the electronic components having a pair

of lead wires that extend in an axial direction, and each

of the electronic components being tape bonded at a fixed

separation distance, said method comprising:

holding a series of the electronic components

with tapes such that the electronic components are tape

bonded ;

cutting the tapes so as to remove one of the

electronic components;

simultaneocusly holding the tapes and the lead
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bonded at a fixégqgep:*@?r%#§§fha ttance, said apparatus conprising: a holding
menber; a cuttijng device | tijojed adjacent to said hol ding nenber; a
transferring nmgm er ﬁh%yaﬁ rijses a pair of hol ding hooks adapted to

si mul taneously |hold tapes and_lfegd w res of saBstituretsheetCc 28 muguentl agat
has been held by said hol di ng nerfber g? renmoved by cutting with said
cutting devi ce; lan—+nRsertirg—u-t capable of receiving an el ectronic
conponent fyomsabel thaNBEREVved e e nhe A1k dHiRAild RbniHide I Rehd
rot at abl e about an axi s extendrng 1 n € axi a ITectron, and sal

i nserting uprdn€PEPringnghé Pehdved ¢rid def e ke ciRdid) cohipdbrednt@de bl ocks
conprise nechanisns for cuttrng and tolding lead wres of an electronic
conponent tao aoriesevhilencposibtiom;tch of insertion holes of a board and

guiding and inserting the lead wires of an el ectronic conmponent into the
i nsertion hol es: cutting and folding the lead wires to a pitch of

the insertion holes of the board into which the lead wires

are to be inserted with insertion guides that are spaced

apart a distance corresponding to the pitch of the

insertion holes and positioned for a specified insertion

direction for insertion of the removed one of the

electronic components, and guiding and inserting the lead

wires into the insertion holes of the board with the

insertion guides;

concurrently changing the insertion direction in

which a subsequent electronic component is to be inserted

into the board by changing the position of the of the

insertion guiges and the pitch by which the subsequent

electronic component is to be inserted into the board by

changing the distance which the insertion guides are

spaced apart to a distance corresponding to the pitch of

the insertion holes for the subsequent electronic

component; and

fixing the removed one of the electronic

components to the board by folding lead wires of the

removed one of the electronic components under the board.

6. A electronic component inserting apparatus for

inserting electronic components into insertion holes of a

board, each of the electronic components having a pair of

lead wires that extend in an axial direction and tape

_—
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dcks such that sald driving unit can

I fserting unit, said driving unit being

lo¢gks so as to change the pitch thereof; and
a fixing menber he | ead vvi CHst sHea® -PaRing, tsl%ge
the electronic conponent to the hoard the e ectronlc conponent
mounted to the' ~ttte sh t - 25 August 1998 -28 - 7. A

el ectronic
conponent s
conponent s

conpri si ng:

BSHEQ&er‘ait | ES%;}B{ﬁg QQﬁé&S%Hénf ‘Hiég%ﬁet | “ﬁafheggg%(ga%us

egmgfgsgngalr of lead wires that extend in an axial direction

and are tap al a fixed separation distance, said apparatus

a hol di nganhsb@ing member;

a cutting device positioned adjacent to said

holding member;

a transferring member that comprises a pair of

holding hooks adapted to simultaneously hold tapes and
lead wires of an electronic component that has been held

by said holding member and removed by cutting with said

cutting device;

an inserting unit capable of receiving an

electronic component from said transferring member, said

inserting unit being rotatable about an axis extending in

the axial direction, and said inserting unit comprising a

pair of slide blocks, wherein said slide blocks comprise

mechanisms for cutting and folding lead wires of an

electronic component in correspondence to a pitch of

insertion holes of a board and guiding and inserting the

lead wires of an electronic component into the insertion
holes;

a driving unit mounted in said inserting unit,

said driving unit being connected with said sliding blocks

such that said driving unit can relatively move said

sliding blocks so as to change the pitch thereof; and

a fixing member adapted to fold the lead wires

under the board to secure the electronic component to the

board when the electronic component is mounted to the

board.
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a cutting device ' ’jaéﬁ%%gwt to said hol ding nenber; a transferring
menber that conpri ges a pair of ho di ng hooks adapted to sinultaneously

hol d tapes and | gaq v 68J®1998n ¢l gctronic conponent that has been held by
sai d hol ding menfterl and rermoved by|[cutting W jdatsdiesitddtl-i 2% Alfyiisteroge
inserting unit that" TS Totatabl e about ,gn axis extending in the axial
direction, said ilnserting unit conprising a pair of slide blocks, a guide

renber engaged wrth Sal 8k dBokbORkp3Aeds | o Ypizde 38 s | de
bl ocks, a ball strewpar e 3 .

opposi te di 4agkireffg é@édtkbﬁﬂadéorbséﬂ&z@@gﬁw ﬂé&ﬁﬁg&ﬁlé@ gmes of
said slide BIrocks, a driving device in said inserting unit operatively
connect ed vvbblaraal dabhl bf sthewlebderenic seombatémes oy comaiisef.

mechani sns for cutting and folding lead wres of an electronic conponent in
correspondeheadt wizepi that oéxtendrin omn ek ‘ :

inserting the lead wires of an electronic conponent into the |nsert|on
bonded at a fixed separation distance, said apparatus

comprising:

-a_holding member;

a_ cutting device positioned adjacent to i

holding member;

a transferring member that comprises a pair of

holding hooks ada ted to simultaneou tape

lead wires of an electronic component that has been held

by said holding member and removed by cutting with said

cutting device;

an inserting unit that is rotatable about an

axis extending in the axial direction, said inserting unit

comprising a pair of slide blocks, a guide member engaged

with said slide blocks so as to slidably guide said slide

blocks, a ball sérew parallel to said guide member having

threads formed in opposite directions, said threads being

engaged with respective ones of said slide blocks, a

driving device in said inserting unit operatively

connected with said ball screw, wherein said slide blocks

comprise mechanisms for cutting and folding lead wires of

an electronic component in correspondence to a pitch of

insertion holes of a board and guiding and inserting the

lead wires of an electronic component in to the insertion

holes, and whereby the pitch of said pair of slide blocks

A



hol es, and m‘erecgﬁ_l)iliéec_%’éﬁ of sal d pair of slide blocks Substitute
sheet - 25 August {1998 -29- can ibe changed in correspondence with the pitch

of the insertion| hpl @b AUGtIR bgard by rotating said ball screwwith said
driving device; pnd a fixing nerber adapt ed gypstiahtd sHet!- %’Aﬂs{&i 1ggker
the board to secure the electronia conpnent to the board when the

el ectroni c conpo t he board.

can be changed in correspondence with the pitch of the

insertion holes of the board by rotating said ball screw

=

with said driving devi

a fixing member adapted to fold the lead wires _

under the board to secure the electronic component to the

board when the electronic component is mounted to the.

board.
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