olVE—|

SPECI FI CATI ON TI TLE OF THE | NVENTI ON ' Axi al Type

El ectroni ¢ Corponent 1nserting Method And Apparapg?*?éﬁg C?ﬁ#é’”
BACKGROUND OF THE | NVENTI ON The present invention~felates

an axial type el ectroni c conponent inserting method and apparatus for
automatically inserting lead wires of an axial type el ectronic
conponent into specified holes of a board. 10 As shown in Fig.
11A, axial type electronic conponents are assenbled with their pairs
of lead wires 2a and 2b extending from el ectronic conponent bodies |a
arranged at regular intervals of dl as taped at both ends of the |ead
wres 2a and 2b by tapes 3a and 3b. It is 15 known that such an assenbly
of axial type electronic CONPOR@BEIFICATEMY at regular intervals as

descri bed abov I.s_subjected to an inserting process by an apparatus
as di sclo IFnOEasﬁﬁ Lai d- Open Publication No. 1-

305600 and so forth. Axial Type Electronic Component Inserting Method
And Apparatus |
S BACKGROUND OF THE INVENTION
The present invention relates to an axiél type
electronic component inserting method and apparatus for
automatically inserting lead wires of an axial type
electronic component into specified holes of a board.

19 As shown in Fig. 11A, axial type electronic
components are.assembled wiﬁh their pairs of lead wires 2a
and 2b extending from electronic component bodies 1la
arranged at regular intervals of di as taped at both ends
of the lead wires 2a and 2b by tapes 3a and 3b. It is

15 known that such an assembly of axial type electronic
components 1 taped at regular intervals as deacribed above
is subjected to an inserting process by an apparatus as
disclosed in Japanese Patent Laid-Open Publication No. 1-
305600 and éo forth.

20 A compocnent supplier 4 as shown in Fig. 12
retains such an assembly of axial type eiectronic
cocmponents 1, and it is provided with cutters 5a and 5b for
cutting the tapes 32 and 3b that are tapiang the lead wires

2a and 2t of the axial type electronic components 1.
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25 Taped end portions including the lead wires of

e



20 A conmponent supplier 4 as shown in Fig. 12 retains such
an assenbly of axial type electronic conponents 1, and it is provided

with cutters 5a and 5b for cutting the tapes 3a and 3b that are taping
the | ead wires 2a and 2b of the axial type electronic conponents 1.

25 ° Taped end portions including the |lead wires of

-2- the assenbly of the axial type el ectronic conponents 1

retai ned by the conponent supplier 4 are grasped and pul |l ed by chuck

pi eces 6 of a conponent carrier 7, and the tapes 3a and 3b are cut by

the cutters 5a and 5b of the conponent - % -supplier 4, so that one axi al
The axi al

{ybe el 2ot on! & GOTBANGIL.) qe, pne el R ctegrronsc: sommgnebias Ty ne
ot car 08y oo MG Q51200 4 080 SAITIRAARN BlFic0
conponent i nsemyelehlitkapisbeVs idF & Gompénent cdBGRKVOS LHE @Xd aladedde
el ectronic conponent 1 fromthe
3a and 3b are cut by the cutters 5a and 5b of the component
5 supplier 4, so that one axial type electronic compcnent 1
is taken out. |

The axial type electronic coinponent: 1 that has
been taken out is grasped by the chuck pieces § by their
end portions, and then carried by the component carrier 7

10 to an inserting position.

A component insercer 11 as shown in Fig. 13
receives the axial type electronic component 1 from the
component carrier 7 in the inserting position, cuts both
the ends of the lead wires 2a and 2b including the lead

15 taping portions of the axial type electronic component 1,
bends the extending lead wires 2a and 2b at both the en&é
to a desired width, and inserts the extreme end portions of
the lead wires into specified holes of a board.

In the prior art shown in Figs. 12 and 13, the

20 component inserting process has been successively performed
by reciprocating one component carrier 7 between the
component supplier 4 that retains the axial type electronic
components 1 and the component insexrter 11 that insexts

each axial type electronic component 1.

25 Furthermore, according to the Japanese Patent



conponent carrier 7 in the inserting position, cuts both t he ends of
the fead wires 2a and 2b including the lead 15 taping portions of the
axi al type electronic conmponent 1, bends the extending | ead wires 2a
and 2b at both the ends to a desired width, and inserts the extrene
end portions of the lead wires into specified holes of a board.

In the prior art shown in Figs. 12 and 13, the 20 conponent inserting
process has been successively perforned by reci procati ng one conponent
carrier 7 between the conponent supplier 4 that retains the axial type
el ectronic conponents 1 and the conpdnent inserter 11 that inserts

each axial type electronic component 1. 25 , Furt hernore,
accor di ng toyf%@i 'ﬁQﬁBsE“@%&ég%1°n Nc. 1-305600, its component carrier

- 3- Lai d- Publ i cat i .. 1-305600, it t ' [
S T g e T
even a radial t@ﬁ%p&hﬁcgéﬂﬂ CaCoPRRLENt thie electfil OBolfoddlie: 242! tYyPE

el ectroni c conponent. According to the above:nentioned
conventi onal addition to the axial type electrcnic component.

5 According to the above-mentioned conventional
construction, it has been very difficult to reduce the
insertion cycle because the axial type electronic component
supplying and inserting operations are executed alternately
cne after another. In other words, since the axial type

10 electronic components are fetched or taken cut one by one,
there i3 a process in which the component carrier returns
as unloaded. This has occupied a great part of the
coniponent insertion cycle time, and has been problematic
'lately when mass production is required in a short time.

15 Furthermore, in the case of a component grasping
device for grasping even a radial type electronic component
in addition to the axial type electronic componént as
disclosed in the Japanese Patent Laid-Open Publication No.
1-305600, there is the issue that the device cannct manage

20 axial type electronic components having different tape
intervals (taping intervals) (e.g., a tape interval of 26mm
and a tape interval of S2mm as indicated by d2 in Fig.
11A) .

SUMMARY QF THE INVENTION

25 Accordingly, an object of the present invention



construction, it has been very difficult to reduce the i nsertion
cycl® because the axial type el ectronic conponent suppl yi ng and
i nserting operations are executed alternately one after another. In
ot her words, since the axial type 10 electronic conponents are fetched or
t aken out one by one, there is a process in which the conponent
carrier returns as unl oaded. This has occupied a great part of the
conponent insertion cycle tinme, and has been problematic lately when
mass production is required in a short tinme. 15 Furthernore, in
the case of a conponent grasping devéce for grasping even a radial
type electronlc Lerponen nt n additiop to the axial e electronic
conponent as egh gi RxP sy af‘na’ﬂ’laefi Hﬁ’&n@é%c?’é‘?ré‘rﬁ cE&‘PG“EBErﬁ’ﬁﬁﬂqlé‘ét i on
No. 1- BOSmQhOHh%a apphPeris SUELINL 441 av%gc A Ul 20
axial type electronic conpohents having diftere
(taping intervalskteénge, cembdfent Ntigsyati &@mienc aada m erval
of 52mm as indicated by d2 in Fig. 11A) . SU RY_CF THE | NVENTI ON
25 Axdaiditypey, electaionéct compbhenpsedaningnddffeoant tape
5 interval specifications. |
In accomplishing these and other aspects,
according to cne aspect of the present invention, there is
provided an axial type electronic component inserting
method for inserting into specified holes of a board a pair
10 of lead wires of each of axial type electronic components
while a plurality of chucks grasping each of the axial type
electronic components are intermittently moved to a
component supplying pcsition and a component transferring
position, respectively, the pair of lead wires extending
15 from a main body of each of the electrcnic components
belonging to an assembiy'of electronic components which are
connected by a tape as arranged at regular intervals, each
of the chucks comprising protruding grasping pieces having
first grasping grooves and second grasping grooves, the
20 first grasping grooves grasping, with their inner suxfaces,
end portions of each of the first kind of the axial type
electronic components whose taped portions are of a larger
tape interval, the second grasping grooves grasping, with
their inner surfaces, end portions of each of the second
25 kind of the axial type electronic components whose taped



- 4- is to provide an axial type electronic conponent inserting

met hod and apparat us capabl e of inproving an axial type el ectronic
conponent inserting efficiency and managi ng axi al type electronic
conponent s having different tape 5 interval specifications.

I n atconplishing these and ot her aspects, according to one aspect of
the present invention, there is provi ded an axial type electronic
conmponent inserting met hod for inserting into specified holes of a
board a pair 10 of lead wires of each of axial type electronic conponents
while a plurality of chucks grasping eaehSof the axial type el ectronic
conponents are intermttently noved to a conponent suppl yi ng position

and a conponentPAFRIEeATenPLt a smadderi SAper dnpesval etian t biee phargexf | ead
W res extendinq: %? .frqg}% mai n boﬁ¥ of eagﬂbof t%ﬁlel Cct roni ¢ conponents
bel ongi ng to an Hssehdr 6 'eI%cfiFB c SForften?E WREcH RS 9ITasRBihect ed
by a tape as argApaRd 8bihGOM A1 dgH (Y 8ha11 8AWhan a oBbehNEe COUGK S
conpri sing protTudi ng graspi ng pl €ces having irstTgraspi ng  grooves
and second gr asfid'@egbadvesaspiiy g2@ovhk! St grasping grooves grasping, with
their inner surfaces, end portions of each of the first kind of the
axial type 5 thel gethodi comprmigimant s whose taped portions are of a |arger
tape interval, the secgnd graspin rooves grasping, with
P - & %?.rstgpro essg f%r: g ping
taking out one of the axial type electronic
components from a component supplying device for
retaining the assembly of axial type electronic
10 components connected by the tape while one of
the chucks grasps end portions of the assembly
at the component qupplying position while
preventing the second grasping grooves from
contacting the lead wires of each of the first
15 kind of the axial type electronic components
grasped by the first grasping grooves when each
of the first kind of the axial type electronic
components are grasped by the chuck; and
a component delivering process for:
20 moving to a component inserting device the
chuck which has already grasped the axial type
electronic component through the first process,
and

delivering the axial type electronic

25 component to the component inserting device from



their inner surfaces, end portions of each of the second 25 kind of the
axi af type el ectronic conponents whose taped

- b- portions are of a smaller tape interval than the |arger

tape interval, a depth of each of the first grasping grooves being so
slightly smaller than a depth of each of t he second graspi ng grooves,
5 the nmethod conprising: a first process for:

taki ng out one of the axial type electronic conmponents from
a conponent supplying device for retai ning the assenbly of
axial type electronic 10 conrpénent s connected by the tape while
one of t he. chucks grasps end portions of the assenbly

at the conponent supplylﬁbethHQH«Jn whi | e preventing the
second grasping grooves. actln t he iead W res of

nt
each of the first ersin themflrifr R5°8F3Fr%“%§?‘ﬁ | STRSE é‘ite%? brxing
conponent s process are S{@SGHeBYsiPCetddiedr assing grooves when each

According to a second aspect of the present
5 inventicn, there is provided the axial type electronic
component inserting method as defined in the first aspect,
wherein the first process includes, before the component
taking-out step, a step of stopping one of the chucks at
the component supplying position and a step of grasping by
10 the stopped chuck the end portions of the assembly of axial
type electronic components in the component supplying
device for retaining the assembly of axial type electronic
components connected by the tape, and also includes, after
the taking-out step, a step of cutting the tape which
15 connects the assembly of axial type electronic components
g0 as to separate each axial type electronic component.
According toc a ihird aspect of the present
invention, there is provided the axial type elecf:rcnic
component inserting method as defined in the second aspect,
20 whérein the component delivering process includes:
a second process for
moving to the component transferring
position the chuck which has already grasped the
axial type electrocnic component through the

25 first process, and



of* the first kind of the axial type electronic conponent s

are grasped by the chuck; and a conponent delivering process for
20 noving to a conponent inserting device the

chuck which has already grasped the axial type el ectronic
conponent through the first process, and

delivering the axial type electronic 25 conponent to the
conponent inserting device from t he chuck,
wherein the first process and the conponent delivering process are
si mul t aneousl y execut ed. - According to a second aspect of

t he present 5 I nventi on, ere i.s provhded the axial type electronic
conponent inserting nethod asSfiefieReddi n thE i FEaoRR&Pecta®ial  E¥R& ein

o oo e onn o BRI LR UE sopenert G M P
position and a step of gaeetd1 Jwd
é third process for:

5 delivering the axial type electronic
component to the component inserting device from
the component transferring device which hnas
already graspéd the axial type electronic
component through the second process.

10 According to a fourth aspect of the present
invention, there is provided cthe axial type electronic
compenent inserting method as defined in the third aspect,
further comprising:

a fourth process for:
is inserting bcth ends of the lead wires of
the component which has already been received by
the compconent inserting device into the
specified holes of the board, and
bending the lead wires underneath the board
20 to fix the lead wires to the board,
wherein the third process is completed by a time when
the chuck located in the component transferring position is
put into a state in which the chuck becomes capable of
delivering the axial type .electronic component to the

25 component transferring device in the second process of a



10 the stopped chuck the end portions of the assenbly of axial type

el ectroni c conponents in the conponent supplying device for retaining
the assenbly of axial type electronic conponent s connected by the
tape, and al so includes, after the taking-out step, a step of cutting
the tape which 15 connects the assenbly of axial type electronic
conponent s so as to separate each axial type electronic conponent.
According to a third aspect of the present i nvention, there is

provi ded the axial type electronic conponent inserting method as

defined in the second aspect, 20 whereifi the conponent delivering process

I ncl udes: a_second praocess for noving to
the conponent SYHSHRFE rFﬁ@po&én inserting oieles @ he chuck which has

al ready grasped the the fourth ﬁ@sstxgecg}ngg&ggigyCé)rnpﬁlpeenu;hénhr ough
the 25 first process, dan
-7- the compondati ¥eihdferrinde devitasp8dput axked a 404 in
which the component transferring device becomes capable of
5 delivering the axial type electronic component to the
compcnent inserting device in the third process of the
subsequent component inserting cycle.
According to a fifth aspect of the present
invention, there is provided the axial type electronic
10 component inserting method as defined in the fourth aspect,
further comprising:
a fifth process for:
intermittently moving the chucks to the
component supplying position and the component
15 transferring position, reapectively, by a
carrying device; and .
a sixth proéess for:
stopping the chucks to the component
supplying positicn and the  component
20 transferring position by the carrying device,
wherein the fifth process and the sixth process are
executed alternately, and
the first process is executed in the sixth
process concurrently with execution of the second process.

25 According to a sixth aspect of the present



el’ectroni c conponent to a conponent transferring devi ce;

and * a third process for: 5 delivering the
axial type electronic conponent to the conponent

i nserting device from t he conponent transferring device

whi ch has al ready grasped the axial type electronic
conponent through the second process. 10 According to a fourth
aspect of the present i nvention, there is provided the axial type

el ectronic conponent inserting method as defined in the third aspect,
further conpri sing: a fourth prdcess for: 15

I nserting both ends of the | ead wres of t he conponent which

has al ready bedVie@EdrFedthpre is provided thee axigdponme elewmraning
device into

. . specj fie ol es of the bpard, and
bendi ng the | eé’lﬁq%orngrsmuﬁ%seeﬁlté‘&ghm?ﬁ?%@fr gegiﬁeg {2 che thiyd 390eq%he | ead
wres to the boietein in che tM{E4 §lihdes,! Q'h'édcgﬁ?gﬁéé?lérﬁ%@e!:%tie by a
ti me when the chuck located in the conmponent Transferring position is
put into a statdeviicewnierteirdse tHelckxisicotppecanabtechic com sﬁgwewang the
axi al type electronic conponent to the 25 conponent trans?erring evi ce
in the secohd @djeesingf the main body of the axial type electronic

component from both sides of the main body while recesses
formed on faéing portions of centering pieces come in
contact with both sides of the bedy of the electromic
component.

10 According to a seventh aspect of the present
inventicn, there is provided the axial type electronic
component inserting methed as defined in the fourth aspect,
wherein in the third process, the component transferring
device centers the axial type electronic component by

15 adjusting the main body of the axial type electronic
component from both sides of the main body while recesses
formed on facing portions of centering pieces come in
contact with both sides of the bedy of the electronic
component.

20 According to an eighth aspect of the present
inventicn, there is provided the axial type electronic
component inserting method as defined in the fifth aspect,
wherein in the third process, the component transferring
device centers the axial type electronic component by

25 adjusting the main body of the axial type electronic
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subsequent conponent inserting cycle. According to a
pr esent invention, there is provided the axial type
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contact with both sides of the body of the electronic
component. .

According to .a ninth aspect of the present
invention, there is provided an axial type electronic
ceomponent inserting apparatus for inserting into specified
holes of a board a pair of lead wires of each of axial type
electronic components, the pair of lead wires extending
from a main body of each of the electronic c¢omponents
belonging to an assembly of electronic components whick are
connected by a tape as arranged at regular intervals, each
of taped portions of a first kind of the axial type
electronic components having a larger tape interval and
each of taped portions of a second kind of the axial type
electrocnic components having a smaller tape interval than
the larger tape interval,

the apparatus comprising:

chucks constructed so that each of the chucks can
move forward and backward while grasping end portions of
one of the first and second kinds of the axial type
electronic components, each of the chucks comprising
protruding grasping pieces having first grasping grcoves
and second grasping grooves, the first grasping grooves

grasping, with their inner surfaces, end portions of each



suppl yi ng position and t he conponent 20 transferring

posi tion by the carrying device, wherein the fifth process and
the sixth process are executed alternately, and ~ the
first process is executed in the sixth process concurrently with
execution of the second process. 25 According to a sixth aspect
of the present -9-

i nvention, there is provided the axial type electronic conponent
inserting nmethod as defined in the third aspect, ' wherein in the third
process, the conponent transferring - 1ldevice centers the axial type

el ectroni ¢ conpopent ,adjusting the nmain body of the axial type

el ectronic npogtf#ﬁogéﬁftﬁfﬁ% Bgt Flh'éiaﬂé’saloFYPﬁeeWWO@é&yCW?@emé%@sEes
formed on faci OLL] ter] i_ec cQ in. cantact wt
both sides of t eé)b%%iafl&g? ?%aegpgrhggt#%‘%s &sasé’& ondHEE thgir inner

According to a w&a,aﬁaaC%opéi,&me J¥ GRM of thel BYEQEA Oind NSY &S
provi ded the axial type electronic
axial type electronic components, a depth of each of the
5 first grasping grdﬁves being so slightly smaller than a
depth of each of the second grasping grooves as to prevent
the second grasping grooves from contacting the lead wires
of each of the first kind of the axial type electronic
components grasped by the first grasping grooves;

10 a component carrying device which is provided
.with the chucks arranged at regular intervals in a circular
form and each of which operates intermittently so that each
chuck stops at least in a component supplying position and
a component transferring position;

15 a component supplying device which 1s provided
with a cutter for cutting the tape connecting the assemblf
of axial type electronic components and operates tc supply
each axial type electronic component to each chuck located
in the component supplying position; and

20 a component transferring and inserting device
which receives the axial type electrcnic component from
each chuck located in the component transferring position,
inserts both the ends of the lead wires into the specified
holes of the board, and bends the lead wires underneath the

25 boarzd so as to fix the axial type electrenic component to



conponent inserting nmethod as defined in the fourth aspect, wherein in
the-third process, the conponent transferring devi ce centers the axial
type el ectronic conponent by 15 adjusting the nmain body of the axial type
el ectronic conmponent from both sides of the main body while recesses
forrmed on facing portions of centering pieces cone in contact with
both sides of the body of the electronic conponent. 20

According to an eighth aspect of the present i nvention, there is

provi ded the axial type electronic conponent inserting method as
defined in the fifth aspect, whereikin the third process, the
conponent transferrin device centers the axial type electronic
conmponent by bie E&ﬁ ting the main body of the axial type electronic

- 10 - conmponent f,r i des qQf e ' o] ||l e_recesses
formed on facing portio#ggﬁgg% t%roi n% %egtégs {:%Eé;c%jngil V&e cgﬁ?sa%?éwith
both sides of {hfemorhn, OftHdiR SlLChrOided the axial type electronic

component inserting apparatus as defined in the ninth

n

agpect, wherein the component transferring and inserting
device comprisea:

a component transferring device which receives
each axial type electrenic component £from each chuck
located in the component transferring position and
10 transfers the axial type electronic component to a

component inserting position; and
a component inserting device which receives the
axial type electronic component from the component
transferring device in the component inserting posgition,
15 inserts both the ends of the lead wires into the specified
holes of the board, and bends the lead wires undarneath thé
board so as to fix the axial type electronic component to
the board.
According to an eleventh aspect of the present
20 invention, there is provided the axial type electronic
component inserting apparatus as defined in the tenth
aspect, wherein each of the chucks has a plurality of
protruding grasping pieces corresponding to different tape
intervals for concurrently grasping the tapes and lead

25 wires of the axial cype electronic component having



conponent . 5 According to a ninth aspect of the present

I nvention, there is provided an axial type electronic conponent

i nserting apparatus for inserting into specified hol es of a board a
pair of lead wires of each of axial type el ectroni c conponents, the
pair‘of lead wires extending 10 froma main body of each of the

el ectroni ¢ conponents bel onging to an assenbly of electronic
conponents which are connected by a tape as arranged at regul ar

i nterval s, each of taped portions of _a first kind of the axial type

el ectroni ¢ conponents having a | arger fédé interval and 15 each of taped

portions of a Qﬁg@%geﬁkngaﬁgg%ﬁ%ﬁgﬁhgl Lﬁ?ﬁe Iargelectronic conponent s

having a smaller tape interv er tape interval,

the apparatus conprithengomponent transfer¥iiic e vaeastisugReigadt Ratereach of
t he chucks can 20 nove forward and backward while grasping end portions
of one of neffaipingspiegnt sweordphndilsy ofo tihe axbatudime grasping

el ectroni c conpgnents, each of the chucks conprising pr ot rudi ng

graspi ng pi ecePR5ePNGET PR tcPLBERE IR MRS deviceand second graspi ng

[ r [ n ooves 25 sping, wth_their inner
gL??;gZ’S tggdf Ip(r)ﬂigngsg#c ng to a twgigt agpect of the present

invention, there is provided the axial type electronic
component inserting apparatus as defined in the tenth
aspect, wherein the component transferring device is
provided with centering pieces for centering the axial type

1¢ electronic component by adjusting the main body of each set
axial type electronic component from both sides of the main
body while recesses formed on facing portions of centering
pieces come in contact with both sides of the body of the
"electronic component.

15 According to a thirteenth aspect of the present
invention, there is provided the axial type electronic
component inserting apparatus as defined iﬁ the eleventh
aspect, wherein the component transferring device is
provided with centering pieces for centering the axial type

20 electronic component by adjusting the main body of each set
axial type electronic component from both sides of the main
body while recesses formed on facing portions of centering
pieceas come in contact with both sides of the body of the
electronic component.

25 According to a fourteenth aspect of the present



of* the first kind of the axial type electronic conponents, t he second

graspi ng grooves grasping, with their inner surfaces, end portions of
each of the second kind of the axi al type electronic conponents, a
dept h of each of the 5 first grasping grooves being so slightly snaller
t han® a depth of each of the second grasping grooves as to prevent

the second graspi ng grooves fromcontacting the |lead wres of each of
the first kind of the axial type electronic conponent s grasped by the
first grasping grooves; 10 - a conponent carrying device which is
provi ded wi th the chucks arranged- at4 regul ar intervals in a circular
formand each of which operates intermttently so that each chuck

stops at |east imventdemporfderesuispl gronidedsitieonxial type electpumiant
transferring position; a conponené%supplyLng device which is

15 .
provi ded VFRTPoReRt t BISSTSA NG IARERGACHE 13hedR bl 1R thse RN v
f ial t [ t at | i al
of axial type elgeeloni g 6aapopg %%‘ﬂ%%‘ﬁ er%s%?ctﬁﬂgs%!%%%ee cuts %aoctﬁ-t axi a

type e!ectronic_ onpdnent to eac ocat e compone
suppl yi ng posi térdls oFNthe2lead wires, and HeRAMBOPRAtedt e 1oRd Wihs

I nserting device whi ch receives the axial type electronic conmponent
from 5 to a desired width, before inserting both the ends of the
lead wires into the specified holes of the board.
BRIEF DESCRIPTION OF THE DRAWINGS
These and other aspects and features of the
present invention will become clear from the following
10 description taken in conjunction with the preferred
embcdiments thereof with reference to the accompanying
drawings, in which:
Fig. 1 is a schematic diagram showing an axial
type electronic component inserting apparatus according to
15 an embodiment of the present invention;
Fig. 2A is a side view of a chucking operation of
a supplying device of the apparatus;
Fig. 2B is a top view of the chucking operation
of the supplying device;
20 Fig. 3A is a side view of a chucking operation of
the supplying device;
Fig. 3B is a top view of the chucking operation
of the supplying device;
Fig. 4A is a side view of a chucking operaticn of

25 the supplying device;



edch chuck |l ocated in the conponent transferring position, I nserts

both-the ends of the lead wires into the specified hol es of the board,
and bends the | ead wires underneath the 25 board so as to fix the axial
type el ectroni c conponent to - 12
- : t he board. According to a tenth aspect of the

pr esent I nvention, there is provided the axial type electronic
conmponent inserting apparatus as defined in the ninth 5 aspect, wherein
t he conponent transferring and inserting devi ce conpri ses:

a conponent transferring device which recksves each axial type

el ectronic conponent fraom each chuck _located in the conponent
transferring position andi910%Bt &Rt vieweof akhe chugiinge pperathpn
conmponent to onent .inserting position; and a
conponent inserlrﬁf%éﬁﬁgg ﬁﬁ AV i ves the axial type electronic

conponent fromthe cONpPORERt sa is a side view of a chucking operation of
‘the supplying device;
5 Fig. 5B is a top view of the chucking operation
of the supplying device;
Fig. 6 is a top view of a turning operation of a
carrying device of the apparatus;
. Fig. 7 is a side view of transfer of an axial

10 type electronic component in the apparatus;

Fig. 8 is a conceptual view of cutting of lead
wires; |

Fig. 9 is a sectional view of fixing of an axial
type electronic component;

18 Fig. 10 is a flowchaxrt of an operation example
according to an axial type electronic component inserting
method according to an embodiment of the present invention;

| Fig. 11A is a schematic view of an assembly of
axial type electronic components;

20 Fig. 11B is a structural view of an axial type
electronic component;

Fig. 12 is a perspective view of a component
supplier of a prior art;
Fig. 13 is a schematic view of a component

25 inserter of the prior arc;



transferring device in the conmponent inserting position, 15 inserts both

the ends of the lead wires into the specified hol es of the board, and
bends the | ead wi res underneath the board so as to fix the axial type
el ectroni c conponent to t he board. According to an

el eventh aspect of the present 20 invention, there is provided the axial
type electronic conponent inserting apparatus as defined in the tenth
aspect, wherein each of the chucks has a plurality of pr ot rudi ng
graspi ng pieces corresponding to different tape interval s for
concurrently grasping the tapes and | ead1®25 wires of the axial type

el ectronic conponent haying . . . - 13
- different tape i n%qégi/af‘%, Bnd fragtgent:arz[ h%etc%%oﬁle?ﬂ ?Farﬁ‘Ferri ng

protrudi ng grasping pi eces of the component grasping device. 5
According to a twel fth aBpge! 18R &he 1B 9eMUstrate tHHVERgl Ol4 ddiRi@ni S
provi ded the axial type electronic conponent inserting apparatus as
defined in the asemiibwed in the directions of arrows K and L respectively;

device is provigedndehlnt shmm{ghab@?nglpieces corresponding to the

5 Figs. 16A and 16B are fragmentary detail views
with respect to the Fig. 1 arrangement, and a view of the
centering chucks viewed in a direction of an arrow M in
Fig. 163;

Fig. 17 is a view showing taped portions being
10 grasped in case where the tape interval is 52mm;
Fig. 18 is a view showing taped portions being
grasped in case whefe the tape interval is 26mm;
Fig. 19 is a view showing taped portiocns being
grasped in case where the tape interval is 52mm;
15 Fige. 20A and 20B illustrate body configurations
of electronic components; and .-
Fig. 21 is a view showing centering chucks in
operation.
DETAILED ‘DESCRIPTION CF THE PREFERRED EMBODIMENTS
20 Baefore the description of the present inveation
proceeds, it is to be noted that like parts are designated
by like reference numerals throughout the accompanying
drawings.
Embodiments of the present invention will be

25 described in detail below with reference to the



aspect, wherein the conponent transferring device is provi ded with
centering pieces for centering the axial type 10 electronic conponent by
adj usting the nain body of each set axi al type el ectroni c conmponent
fromboth sides of the main body while recesses forned on facing
portfons of centering pi eces cone in contact with both sides of the
body of the el ectroni c conponent. 15 According to a
thirteenth aspect of the present i nvention, there is provided the
axi al type electronic conponent inserting apparatus as defined in the
el eventh aspect, wherein the componeh? transferring device is

provided with centeringfpieﬁgs Ior centering the axial type 20 electronic
conponent by adftSTTEHATARE FRRY IRy of each set axial type electronic

conponent from both sideg,of ihe ' y il e recesses faornmed on
facing portions of cent erilnn%nﬁ tg%%&:lgftggpﬁggicno EEREE TR T ol &R des of

the body of theembodin@in@Cldfonide G¥EMAMRNinved®ion as showr/GGPIFINY {0 a
fourteenth aspect of the present

comprises a supplying device 4 which stores an assembly of

5 axial type electronic components having a tape interval of

26mm as one example and includes cutters 5a and 5b for

cutting tapes 3a and 3b that tape lead wires 2a and 2b of

each axial type electronic compcnent 1. The cutters 5a and

5b are driven by driving devices such as solencids or

10 cylinders under the control of a contrcller 18 described
below.

There is further comprised a circular table

{(component carrying device) 7 which is provided with four

chucks 6a, 6b, 6c, and 64 that hold the taped portions

15 including the lead wires of the axial type electronic

component assembly stored in the supplying device 4 by

protrudiné pieces 19 each having a grasping groove 15 and

take out axial type electronic components 1 at intervals of

each component, and successively shifts the chucks 6a

20 through 64 to specified station positions by intermittently

turning in a direction of R. Each chuck has a pair of

chucking elements 51 capable of reversibly rctating around

a fulcrum 52 against an urging force of a 'compression

spring 53 or by the urging force so as to hold the tape 3

25 with or release the tape 3 from the holding ends of the



- 14 - I nvention, there is provided the axial type electronic
conpenent inserting apparatus as defined in the tenth aspect, wherein
t he conponent inserting device cuts both ends of the |ead wires, and
bends the extending |l ead wires 5 to a desired width, before inserting
both*the ends of the | ead wires into the specified holes of the

boar d. BRI EF DESCRI PTI ON OF THE DRAW NGS These and
ot her aspects and features of the present invention will becone clear
fromthe followng 10 description taken in conjunction wth the
preferred enbodi nents thereof w th 1#ference to the acconpanying
drawi ngs, in which: Fig. 1 is a schematic diagram show ng
an axi al elerentise 5ilr and @ cedgenehemenis &0 hayiagpsl ditgs tapcendiag to
15 an enbodi nent,.of the .present invention;. , Fig. 2Ajs a
Side view of a PHIEKBGUPE R0RCRBIOLS OF RAhIERstad PECFFeHked
appar at us; Fi ' hew ' eration
of the supplyi ngr%%\ﬁegg;eenzgﬂe GBS eflds %&%Ac?éc%{% gellé\%% kel\?vgogfagoa
chucki ng operata®redirotate dHCesupPhtys 3 @6¥i B&lding the tape 3 withBbr 3B is

a top view of the chucking operation of the supplying device;

Fig. 4A is & sideledsimgothe tipecldi figoopekaticddiof ends of the chucking

elements S51. That is, when the tape 3 is held by the

holding ends of the elements 51 as shown in Figs. 2A, 34,

4A, and 5A, the wedge portion 50a of the wedge element 50

is firstly retreated from between the other ends of the

10 elements S1 to open the holding ends of the elements S1 by

the urging force of the spring 53 and then, afcer the ta;}e

3 is 1located between the opened holding ends of the

elements 51, the wedge portion 50a is inserted between the

other ends of the elements 51 and then the holding ends of

15 the elements 51 are clogsed and the tape 3 is held

therebetween against the urging force of the spring 53 as

shown in Figs. 3A, 4A, and SA. ©On the other hand, when the

tape 3 is released from the holding ends cf the elements

51, the wedge portion 50a is retreated from the other ends

20 of the elements 51 to open the holding ends of the elements
51.

A component inserting device 11 has a component

transferring device 12 which receives each axial type

electronic component 1 grasped by any' of the chucks 6a

' 25 through &6d provided on the circular table 7, cuts both ends



25 the supplying device;

vi ew=of the chucking operation of the supplying device; .
Fig. BAis a side view of a chucking operation of the supplying
devi ce; 5 Fig. 5Bis a top view of the chucking operation

of the supplying device;

operation of a

7 is a side view of transfer of an axial 10 type electronic conponent

t he appar at us;

an axi al

flowchart of arP
el ectroni c conpon
t he present i nven

10

15

20

25

carrying device of the apparatus;

Fig. 4Bis a top

Fig. 6 is a top view of a turning

Fig.
in

Fig. 8 is a conceptual view of cutting of
| ead W res; Fig. 9 1% -a sectional view of fixing of

t%pe el ectroni c conponent; 15 . Fig. 10 is a
pEhat il6adewdFsse 22 and agkori@icAyding ahexiteipady pkead
oz'iecrk%aﬁxl,sn%%rglagg axial t%tehggectronlc component 1 set on
t:h.g ﬁransferring device 12, bends the lead wires 2a and 2b
extending from the electronic component body 1a to a
specified width, and then inserts the lead wire ends of the
axial type electronic component 1 into specified holes of
a board. The respective concrete operations of the
inserting device 11 is described in U.S. Patent
Applicaticns Nos. 08/594,518 and 08/605,774.

Further, the four chucks 6a through 6& on the
circular table 7 are arranged so that any of them are
simultaneously positioned in a component supplying station
position P of the supplying device 4 and a component
transferring station position Q of the transferring device
12 by an intermittent turning operation of an AC servomotor
8. The supplying device 4, the circular table.-7, and the
inserting device 11 are each controlled by a contrcller 18
which synchronously executes the supplying and inserting
operations of the axial type electromnic componénts 1. The
operation of the transferring device 12 can be alao
controlled by the controller 18 so as to cooperate with the
ingerting device 11 and the circular table 7.

Each of the chucks 6a through 6d is provided with

four protruding grasping pieces {component grasping device)

19a through 19d so that they can grasp an axial type

according to an enbodi nent of



Fi'lg. 11Ais a schematic view of an assenbly of axial type electronic

conpoenents; 20 Fig. 11Bis a structural view of an axial type
el ectroni c conponent; Fig. 12 is a perspective view of a
conponent supplier of a prior art; Fig. 13 is a
schefatic view of a conponent 25 inserter of the prior art;

- 16 - Fig. 14 is a fragnentary detail view of the
arrangenment shown in Fig. 1; Figs. 15A and 15B illustrate
the Fig. 14 portion as viewed in the directions of arrows K and L
respectively; 5 Figs. 16A,- @&dd-16B are fragnentary det ai

Vi ews wth respect to the Fig. 1 arrangenent, and a view of the

centering chucklaFtERBdS; FPEPRNanECt| baving anvaried Bane interval g, FO3A;
The (ape |t or vainpley’ B0k 8Pk BYGE 8820 G ihoihy pYe880f0a il 35410 ¢

located‘outwardly are to grasp an axial type electronic

component 1 having a tape interval of S5Zmm, while a pair of

5 protruding'grasping'piecgs 19b and 159¢ located inwardly are

to grasp an axial type electronic ccmponent 1 having a tape

interval of 26mm. As shown in Figs. 14, 15A, and 15B, the

outer side pair (for the electronic components with the

tape interval of S2mm) of protruding grasping pieces 13a,

10 13d have grasping grooves 15a, 15d which are less deep by

0.15mm than grasping grooves 15b, 1S5c of the inner side

pair (for the electreonic components with the tape interval

, of 26mm) of protruding grasping pieces 19b, 1%c. These

protruding grasping pieces 19a through 194 are constructed

1S sc that they can grasp a component having either tape

interval. Furthermore, the chucks 6a through 64 are

constructed so that they can advance and retreat as

indicated by arrows X and Y with respect to the position of

the supplying device 4 and the position of the transferring

20 device 12 in the component supplying staﬁion.position P and

the component transferring station pesiticn Q,

respectively, by driving devices such as cylinders or
solenoids under the control of the controller 18.

Further, the transferring device 12 is provided

25 with a pair of centering chucks (centering pieces) 13a and



Fi'g. 18 is a view showi ng taped portions being grasped in case where
the tape interval is 26mm Fig. 19 is a view show ng taped
portions being grasped in case where the tape interval is 52mm 15
Figs. 20A and 20B illustrate body configurations of electronic
conponents and Fig. 21 is a view showi ng centering chucks
in operati on. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
20 Bef ore the description of the present invention

proceeds, it is to be noted that |ike parts are designated by |ike
reference nuneral s throughout the acconp ing dr awi ngs.

Embodinent s of (1P eBECsalerAYCH YoatcibndSr AR ndERBIAPEr Llbon GekA !

below wth reterence
- 17 - acofdlanyipe] elleattdific component 1. ThéNcéxtedidg/ RGuLMK@Ct ronic
conmponent inserter of an enbodi nent of the present invention as shown
in Fig. 1 13a, 13b have recesses 30 in their portions which are to
contact cpposite ends of the bedy 1a of each electrenic
5 component 1 as shown in Figs. 16A and 16B. The pair of
centering chucks 13a and 13b provided in center positions
for holding each component adjusts the axial type
electronic component 1 from both the ends of the body la of
the component 1 delivered to retaining pieces %9a and 9b or
10 10a and 10b provided at the transferring device 12 so as to
correct the position of the component 1. That is, the
centering chucks 13a and 13b are arranged and are movable
in a symmetrical manner with respect to the center of the
transferring device 12. Thus, if the comporent 1 is
15 received by the centering chucks 13a and 13b and the
retaining pieces 9a and 9b or 10a and 10b with the
component 1 shifted from the center of the transferring
dévice 12, the centering chucks 13a and 13b are
simultanecusly moved in directicns to come closer to each
20 cther and one of the centering chucks 13a and 13b contacts
and moves the component 1 toward the other chuck. Ther,
finally, the component 1 is held between the centering
chucks 13a and 13b with the component centered with respect
to the center of the transferring device 12. The pair of

25 retaining pieces 10a and 10b located outwardly and the



conpri ses a supplying device 4 which stores an assenbly of 5 axial type
el ectroni c conponents having a tape interval of 26mm as one exanpl e
and includes cutters 5a and 5b for cutting tapes 3a and 3b that tape
| ead wires 2a and 2b of each axial type electronic conmponent 1. The
cutters Sa and 5b are driven by driving devices such as sol enoi ds or
10 cylinders under the control of a controller 18 described bel ow.
There is further conprised a circular table (conponent carrying
device) 7 which is provided with four chucks 6a, 6b, 6c, and 6d that
hol d the taped portions I ncl udi ng T 1ead wires of the axial type

15
| ect ' SRA -ﬁéﬁ; I t ' | device 4 b
SrggrLgPhg pied%s 19 g§€%1 aV|§g ﬁmﬁﬁggg?ﬁéeﬁéngégggyﬁﬁﬁgarran?ﬁﬁeﬂ%ﬁt

axial type el ecidai theapramreBpond &b ichkepwdks o8f protru& eaponent . and
successively shifts the chucks 6a 20 through 6d EB spec?%?e% %%%?%gn

posi tions by i rpiegest tefa | and 194t Uravateed nowkwdixddgt i ofh&K paEachoghuck
has a-pair of chucking elenments 51 capable of reversibly rotating

ar ound a fRAYTTES d5aFRLRT aiefasi AP e 16F Aosahpd esmwardly,
PEILI0, 53, 96, Dldd MBI LG8 A0:TL0 10 BB LR o end 11
direction as indicated by an arrow Z to the inserting
device 11 while holding the axial type electronic component
' 1.
The principle of operation of the axial type
10 electronic component J'.rJ.sertin.gr apparatus constructed as
above will be described with reference to Figs. 2A through
10.

The operation in a state in which the chuck 5a
shown in Fig. 1 is stopped in the component supplying
15 station position P and the chuck 6b ie stopped in the
component transferring station position Q (in the condition

of process F) will be described below.
In the component supplying station position P, a
component taking-out process (process A} is executed in 1st
20 to 4th Steps in Fig. 10. That is, upon receiving a start
command from the controller 18, the chuck Sa advances in
the upper-right direction aa indicated by the arrow X in
Fig. 1 while opening the ends of the protruding pisces 19
having the grasping grooves 1S5 as shown in Fig. 2a and 2B

253 80 as to grasp the lead wires 2a and 2b of the axial type



el’enents 51 and a wedge el enment 50 having at its tip end a wedge
portikon 50a capable of being inserted or retreated from between the

ot her ends of the chucking elenments 51 so as to rotate the elenments 51
for holding the tape 3 with or S releasing the tape 3 fromthe hol ding
ends®of the chucking el ements 51. That is when the tape 3 is held by
t he hol ding ends of the elenents 51 as shown in Figs. 2A, 3A - 4A
and 5A, the wedge portion 50a of the wedge elenent 50 is firstly
retreated from between the other ends of %g el enents 51 to open the
hol di ng ends of the elenents 51 by Tt urglng force of the spring 53

and then, afterg, ﬂ&gdg,%ec CﬁmpOI?%)Jlts q %%%‘ggegggﬁ\?‘?ﬂ? ngsl‘?rpggrgggd?ggigén ends

of the el enent ortion ween t

ot her ends of tiﬁtxﬂdmngnt&e550f&&bﬂ§“ﬁ&p&heb90tﬁﬁruhg%&daaoﬁndl5b VREch

elenments 51 are closed and the tape 3 is held t her ebet ween
agai nst the ur girap ftdrecdead wiress pai and 535 dsst SteghomﬂtrerFagsamSﬁ;g 4A,
and 5A. On the other hand, ,when t t ape i.s rel eased fromthe

hol di ng ends oft? h@ eﬁP&?eﬁtl@d P°9151°ntHé vﬁé’d’é’éyﬁﬁﬁt PSR ikdan) s atetfhent ed

fromthe oLher, gidyinglaetlcd I TheBRlS: %h b2agBE A 202400 £OLS Of

3 at both the ends of the axial type electronic component
1 (2nd Step).
Then; the chuck éa that is grasping the taped
portions 3 at both the ends of the axial type electronic
10 component 1 7retreats while grasping the axial type
electronic component 1, ‘sc that it takes ocut the axial type
electronic component 1 as shown in Fig. 4A and 45 by a
specified pitch correspondiﬁg to the interval between the
components 1 (3rd Step). At this time, for example, the
1s supplying device 4 intermittently holds and releases the
tapes 3 connected to the axial type electronic components
1 in accordance with the component taking-cut operation.
The axial type electronic component 1 that has
been taken out is subjected to cutting of the tapes 3a and
20 3b by the cutters Sa and Sb as shown in Fig. S5A and 5B (4th
Step). By this cutting oreration, the axial type
electrcnic component 1 grasped by the chuck 6a is taken out
in a state in which it is separated as shown in Fig. 11B
from a state in which it is connected with the other by the

25 tapes 3a and 3b as shown in Fig. 11A.



57.

A conponent inserting device 11 has a conponent

transferring device 12 which receives each axial type el ectronic

conponent 1 grasped by any of the chucks 6a 25

circular table 7, cuts both ends
of the lead wires 2a and 2b including the taped | ead
portions of each axial type electronic conponent 1 set on t he

- 19°-

transferring device 12, bends the |l ead wires 2a and 2b

the el ectronic conponent body latoa 5 specified width, and then

inserts the lead wire ends of the - @4 al type electronic conmponent 1
I nto specified holes of . a board. The resgective, concrete
operations of the Aspying Yhet d&¢ caperintexvalieig 3gymy in pney S,

Pat ent

Further, the four chuc

Apﬂgec%idﬁg ﬁgaht@ @heIQﬁJ 5%(’5}%“?%2 a%%@g% ;%g?arég%tﬂ’?nfrar e

roug 0

arranged so thagn amiclf €1aeRYSAfe compotiedikt 3REOUELYADSIA 1N ddbed
conmponent supplying station

i0

20

25

will be explained below.

- When an electronic component 1 having a tape
interval of 52mm is to be chucked, the taped portions of
the electronic component 1 are grasped by the outer-side
pair of grasping grooves 15a, 15b. Assuming that the lead
wire diameter of the electronic component 1 is 0.6mm and
the thickneés of each paper of the tape is 0.1imm, the
clearance between the outer pair of protruding grasping
pieces 19%a and 19d is 0.5mm and the clearance between the
inner pair of protruding grasping pieces 15b and 19%c¢ is
0.8mm, as shown in Fig. 17. In this case, as Fig. 13
shows, lead wires 2a, 2b bend as shown in Fig. 19 and, even
where the lead wires 2a, 2b are likely to be"dislocated
from the inner-side grasping grooves 15b, 1Sc¢, the opposite
taped portions of the electronic component 1 can be grasped
by the cuter side grasping grooves 15a, 15d with the lead
wires 2 being not grasped by the projecting grasping pieces
1%b and 18c, because the clearance between the inner side
protruding grasping pieces 19b, 19¢ is larger than the
diameter of the lead wires. If the inner side surfaces of
the protruding grasping pieces 13%a, 19k, 19¢, 19d and

groove positions of the grasping grooves 15a, 1Sb, 15c¢, 15d

t hrough 6d provided on the

extending from



position P of the supplying device 4 and a conponent transferring
statifon position Qof the transferring device 15 12 by an intermttent
turning operation of an AC servonot or 8. The supplying device 4, the
circular table 7, and the i nserting device 11 are each controlled by a
controller 18 whi ch synchronously executes the supplying and inserting
operations of the axial type electronic conponents 1. The 20 operation of
the transferring device 12 can be al so controlled by the controller
18 so as to cooperate with the i nserting device 11 and the circul ar
table 7. Each of the chutk&® 6a through 6d is provided with

four protrudin raspisng,pi eces _{conponent grasping device) 25 19a

t hr ough 19d sog'{%a ﬂ[}?%e&lé‘lg afﬁépc’% %&‘?ﬁe ’yﬁg‘e lead wires “’°“Jl-d be

- 20 - el &N HeERERRNEN vighg. a ?%EF L t interval . For
exanpl e, a pai réa{)atf I%?iot reudi ng graslg)nldr%% %lgggeg_ a %ﬁf%%&spmg Prees ed
outwardly are tmoHr ase andaxXtRerdfdiR,clkapblopbftions ofC RHROBEDL:dodAViI Ng a
tape interval of 52nm while a pair of 5 protruding grasping pieces 19b
and 19c | ocat edrdupgmnedity lareould not be grasped by the outer grasping

5 grooves 18a, 15d4. The detail reason is as follows. The
- outer side protruding grasping pieces 1%z, 194 and the
inner side protruding grasping piecea 19b, 19¢ are
integrally arranged on each chuck 16 and thus they are
integrally moved to grasp the end portions of the

10 electronic component or release the grasping. Therefore,
when the ocuter side protruding grasping pieces 19a, 194
grasp the end portions of the electronic component, though
unnecessary, the inner side protruding grasping pieces 19b,
19¢ do the similar grasping operation together with the

15 outer side protruding grasping pieces 19%a, 19d. Then, it
is necessary to prevent the inner side protruding grasping
pieces 19b, 19c from contacting the lead wires of the
component grasped by the outer side protruding grasping
pieces 19a, 194 as described above.

20 When an electronic component having a tape
interval of 26mm is to be chucked, the taped portions of
the electronic component are grasped by the inner side
grasping grooves 15b, 15¢c. Assuming that the lead wire
diameter of the electronic component 1 is 0.émm and the

25 thickness each paper of the tape is ¢.1mm in this case, the



to grasp an axial type electronic conponent 1 having a tape I nt erval

of 26mm As shown in Figs. 14, 15A and 15B, the outer side pair (for
the el ectronic conponents with the tape interval of 52nm of
protrudi ng grasping pieces 19a, 10 19d have graspi ng grooves 15a, 15d

whi ch are | ess deep by 0. 15mm t han graspi ng grooves 15b, 15c of the

I nner side pair (for the electronic conponents with the tape interval
of 26mm of protruding grasping pieces 19b, 19c. These pr ot rudi ng
graspi ng pieces 19a through 19d are constructed 15 so that they can grasp
a conponent having either tape i nt er%al - Furthernore, the chucks 6a
t hrough 6d are constructed sqo that they can advance and retreat as

i ndi cated by ar FYRRTIGh P WA Thes RIGET Paiffe PoATALEHIBRG grasphes
FUDPLYL 9 CEv! Oy B A0S0 Teb 90, 01k S SRS B4 ilhos By Bt oBnd? 11
transferring  $habtiOPair POBI b YudiRg graspifgPEELédE! Yor DYndlri ¥t Nhg
devi ces such as cylinders or sol enoi ds” under the control of the
controller 18. 0.5mm. Further, the transferring device 12 is
provided 25 wth a pair of centering chucks (centering pieces) 13a and
5 Meanwhile, in the component transferring station
position Q, a component transferring process {process B) as
shown in 5th Step through 7th Step is executed. That is,
the chuck sk has already undergone the lst Step through 4th
Step (process A4), and the' chuck €éb has moved to the
10 component transferring station position Q while grasping
the axial type electronic component 1. Upon receiving a
start command from the controller 18, the chuck 6b starts
the operaticn of the component transferring process
(process B} concurrently with the process A in a manner as
15 follows.
That is, the chuck 6b advances in_ the lower
direction as indicated by the arrow Y in Fig. 1 (5th Step).
When the chuck 6b moves to the component transferring
position, the axial type electronic component 1 grasped by
20 the chuck 6b is deliverad to the transferring device 12.
The transferring device 12 <catches the axial type
electronic component 1 as shown in Fig. 7 by the
transferring chucks %a and %b and the centering chucks 13a

and 13b, so that the transferring device 12 receives the

25 axial type electronic component 1 upon release of grasp and



--21- 13b for centering the position of the main body of each set
axial type electronic conponent 1. The centering chucks 13a, 13b have
recesses 30 in their portions which are to cont act opposite ends of
the body |la of each electronic 5 conponent 1 as shown in Figs. 16A and
16B." The pair of centering chucks 13a and 13b provided in center

posi tions for hol di ng each conponent adjusts the axial type

el ectronic conponent 1 fromboth the ends of the body |a of t he
conponent 1 delivered to retaining pieces_9a and 9b or 10 10a and |O0b
provided at the transferring device 12 Ec?%s to correct the position

of the componeng éetr 4%@% %btigh of the a%aﬁ%&lg% %ﬁa and 13b are

arranged and aré ‘nova a sy nne respect to the

center of the transfrﬁérimldEXbGPel%tronIQUéomﬁd(nehlﬂel%&Q%ﬁtm} s
15 received by the centering chucks 13a and 13b and the ret ai ni ng

pi eces 9a and 9bhercrkdafapdihdlehvickd ddhand sb wrpbRested tshickhedrisigm t he
center of the transferring device 12, the centering chucks 13a and 13b
are si mul t aPeeisiar marxecEhod| PE¥cthenserterth® chusits 1IR camd 139

ot her and one of , the cente and, noves

&ln hugks 13a and 13b contact s
the conponeflt 15% 8t"%’et§‘ EREBcRelepnm of grasy ofaFig chusk EBninent 1

is held between,t c“l,peeggt & ngollowkak‘éQﬁssggg) and 13b with the conponent
centered with re

It is to be noted that the coanfiguration cf both
ends of the bedy la of the electrcnic component 1 may vary
in various wafs as shown in Figs. 20A and 20B. When the

10 both ends are of a planar configuration as in Fig. 20A,
there is no prcoblem, whereas if the both ends are round as
in Fig. 20B, the electronic component tends to become
dislocated obliquely forward during a centering operation
by the centering chucks 13a, 13b as shown in Fig: él. In

15 that case, however, both ends of the electronic componeat
1 can be held in place by being guided by the recesses 30
of the centering chucks 13a, i3b. Therefore. centering
operation can be performed in a stable way.

Upon confirming the reception ¢f the component 1

20 by the transferring device 12, the chuck &b immediately
retreats to recturn to its original position (7th Step).

Upon detecting the cpmpletion of the component
transferring process (process B), the controller 18 outputs
an cperation command of a component transporting process

25 (process ) as in subsequent 8th Step through 10th Step.



to the center of the transferring device 12. The pair of 25 retaining
pi eces 10a and | 0Ob | ocated outwardly and the

- 22 - retaining pieces 9a and 9b located inwardly are arranged so
that they correspond to the pair of protrudi ng grasping pi eces 19a
and -19d | ocated outwardly and the pair of protrudi ng graspi ng pieces
19b and 19c | ocated i nwardly, S and constructed so that they can advance
and retreat in a direction as indicated by an arrow Z to the

i nserting device 11 while holding the axial type el ectronic conponent
1 The principle of oper%ﬂ%%aﬁ of the axial type 10

el ect 1 oni o COTRARRNt .4 NSBLL | DO ARRILA 5 LTSI U Sthd1nea SBRNE 1411 DO

described with Teterence roug

operation in a ?éﬁt&rniea W CHch hgréPUcknBathe c:AWRrkIngl GevickS 15t Opped
in the conponent supplying 15 station position P and the chuck 6b is

stopped in the advancesmuirendxizlansss r ebgestaticoncgqaiidnen 0 (hn tdHae
condition lower-left direction of Z in Fig. 1 to an inserting
S posgition as indicated by K in Fig. 1 while holding the
axial type electromic component 1 by the transferring
chucks 9%a and 9 and the centering chucks i3a and 13b (9th
Step}. Then, the axial type electronic component 1 is

delivered to the inserting device 1l in the 10th Step.

10 Upon detecting the completiocn of the 10th Step of
the compconent transperting pfocess {process (), the
controller 18 cutputs an operation command of a component
inserting process (process D} as indicated by 12th Step

. through 13th Step. That is, the inserting device 11 starts

15 a component receiving process D for receiving the axial
type electronic component i held by the transferring chucks
9a and 9%b and the centering chucks 13a and 13b.

Upon the start of the process D, the transferring
device 12 return to their original positions (10th Step).

20 Further, upor detecting the completion of both
the 4th Step of the component taking-out prccess (process
A) and the 7th Step of the component transferring process
(process B} concurrently with the above-mentioned process
C and the process D, the controller 18 outputs an gperation

25 command of a carrier turning process (a state of process



of process F) will be described bel ow ' I n the conponent
supptying station position P, a conponent taki ng-out process (process
A) is executed in 1st 20 to 4th Steps in Fig. 10. That is, upon
receiving a start command fromthe controller 18, the chuck 6a
advances in the upper-right direction as indicated by the arrow X in
Fig. 1 while opening the ends of the protruding pieces 19 havi ng t he
graspi ng grooves 15 as shown in Fig. 2A and 2B 25 so as to grasp the |ead
wires 2a and 2b of the axial type

- 23 - el ectronic conponent 1 retadresd 4 n the supplying device 4

I ncl udi ng the portions taped by the tapes 3a and 3b which wrap the
lead wires 2a ad 2bThast iSvem . tuwne¢omnmghcpﬁgthe Comﬁralépecuﬁid$

position (a s i ng pasition). at the suppl devi ce 4, the chuck
6a grasps the t‘g‘%é%‘ %tdtlt(?nsth AC SS%T“’SW R=t e s tiHhe SRt Ae

?Lgft:’gnéfagg%}%’? 7 :.s é’.qzrﬁgadbét&?)angle of %0° in thlhgﬂreéé.fo&wk 6a

1nd1cated by the arrow R in Fig. 1 {1i5th Step). By this

5 operation, the chuck éa in the component supplying station

position P turns by an angle of 90° while grasping the

axial type electronic component 1 and then stops in the

component transferring station position Q. Meanwhile, the

chuck 6b located in the component transferring station

10 position Q turns by an angle of %0° in a similar manner and

 then stops in the next station. Meanwhile, the chuck 6c¢

and the chuck éd move to the respective subsequent station

positions, so that the chuck 64 stops in the component
supplying station position P.

1s ' Also, in the process D, the inserting device 11

cuts the lead wires 2a and 2b of the axial type-electronic

component 1 to a specified length as indicated by W in Fig.

8 concurrently with the afocrementioned processes, and then

bends the lead wires 2a and 2b to a specified width (12th

20 Step). The thus processed axial type electronic component

1is ingerted into holes 17a and 17b of a board 17 as shown

in Fig. 9 (13th Step). Subsequently, the inserted lead

wires 2a and 2b of the axial type electronic compoﬁent b

are further bent on the rear surface of the board 17 so as

25 to be fixed onto the board 17 (14th Step).



portions 3 at both the ends of the axial type electronic 10 conponent 1
retreats while grasping the axial type el ectroni c conponent 1, so
that it takes out the axial type el ectroni c conponent 1 as shown in
Fig. 4A and 4B by a specified pitch corresponding to the interval

bet wéen t he conponents 1 (3rd Step). At this tinme, for exanple, the

15 supplying device 4 intermttently holds and rel eases the tapes 3
connected to the axial type el ectronic conponents 1 in accordance with
t he conponent taki ng-out operation. The axial type

el ectroni c conponent 1 that has béen®t aken out is subj ected to cutting

of the tapes 3a and 20 by.gde U QIS b APFEASE SHIWRAUERE: SA
and 5B (4th Step). T§&%® t%%igsy%uﬁ{ing operation, the ayial type

el ectroni ¢ CONRRRENkrdndIfSHARH ENe idiRceBeck Hinthe §€dw oBUthe procegsa state
in which it is separated as shown in Fig. 11B froma state in which it

i s connected wg,h 4 hidrerciy tdkle 26 i¢ apesn&h amdtBe sstaséowd itheFi g.
1A

Assumi ng that torecesgeEi nt Meanwhile, 2then vorkmof -th£4p;:ocess € and the
5 process D are concurrently executed, so that one tact
operaﬁion as described above is completed.

Even when the components are changed to axial
type electronic components 1 having a varied tape interval
of S2mm, though the case is not shown in Fig. 1, suck an

10 axial type electronic component 1 havirg a varied
specification can be easily inserted according to the above
embodiment. |

Furthermore, the aforementioned series of
processes A through D as shown in Fig. 10 are

15 satisfactorily timed by confirming the progress of each

process based on signal conditions. _

As described above, according to the

aforementioned embodiment, the process E is executec_i after

the process A and the process B are completed independently

20 of the execution of the process C, thereby allowing the
subsequent tact operation to be started. This arrangement
means that the existence of the plurality of chucks 6a
through 6d and the transferring device 12 enables the

operations of the process A, process B .and the process E

'25  independently of the operation of the process C, thereby



case and the interval is 52mmin another case, the manner in which

el ecteroni ¢ conponents are chucked in both cases w Il be explained

bel ow. 5 When an el ectroni ¢ conponent 1 having a tape

interval of 52mmis to be chucked, the taped portions of t he

el ectroni c conponent 1 are grasped by the outer-side pai r of grasping
grooves 15a, 15b. Assum ng that the |ead wre dianmeter of the

el ectronic conponent 1 is 0.6mmand 10 the thickness of each paper of the
tape is 0.1mm the cl earance between the outer pair of protruding

gr aspi ng pi eces 19a and 19d is 0.5sam3knd the cl earance between the

i nner pair of protruding grasping pieces 19b and 19c is 0.8mm as

shown in Fig. 19fficieptly; suppdyingsenrlh. ceuyponent LnbRsthecanserrsrs2a, 2b
bend as shown i | d. .19 and, _eyen where the |l ead wires 2a, 2b are
likely to be d?esYEio‘%at%ld qu‘er#Sﬁ?t hEts n%‘é‘?—"sé’i 83 §F§gpf’ﬁapa?%%§/e’s 5%,

I5¢c, the oppositge insd@NeE PAELIOES Pf thg, elRCt rQRIEHEQND an be
gr asped by the Jf)rlljs't er s%de, gr aspi ng gré(;%%/es}:%ﬁas?@fgg*gﬁ tﬁg?ﬁ%ﬁﬂ@e%d 20
W res 2 being nstcepssipedybyithvaitpanyenéirawdi@iindy MmEtderefore 19k and
19c, because the c|earance between the inner side protrudi ng grasping
pi eces 19b, 519cef&icigngar ehadnspotion ofj atke crxdalt Hefecadleftesnidf t he

i nner side surfaces of th}é)ro rudin ﬂraspi ng pieces 19a, 19b, 19c,
19d and 25 grOTRCIEEEL LofiR® oFe t “g‘r‘%g? Y rRFeyedtsa, |5b, 15c, 15d

The operations, for example, for confirming the

reception of the component 1 by the transferring device 12

at 7th Step, detecting the' completion of the component

10 transferring process (process B}, detecting the completion

of the 10th Step of the component transporting process

(process C), detecting the completion of both the 4th Step

of the component taking-out process (process A) and the 7th

Step of the component transferring process (process B)

15 cecncurrently with the above-mentioned process C and the

process D can be performed by receiving signals outputted
sensors for detecting the respective operations.

The method of the embodiment cof the present

invention can operate as follows. That is, czhe proceés E

20 in which the carrying device provided with the pluralicy of

chucks moves and the proceas F in which the carrying devicé

stops the chucks at least in the component supplying

position and the componant transferring positicn are

alternately executed, the_ process A in which the chuck

25 which stcps in the component supplying position takes out



- 25 - were all flush with one another, the |lead wires would be
grasped between the inner side protruding grasping pieces 19b, 19c
and, therefore, taped portions of the electronic conmponent 1 could not
be grasped by the outer grasping 5 grooves 15a, 15d. The detail reason is
as follows. The outer side protruding grasping pieces 19a, 19d and the
I nner side protruding grasping pieces 19b, 19c are I ntegrally arranged
on each chuck 16 and thus they are integrally noved to grasp the end
portions of the 10 electronic conponent_or release the grasping.

Ther ef or e, when the outer side profrﬂﬁihg graspi ng pieces 19a, 19d

grasp the end porti of e ectroni.c conpaonent,_though oy
unnecessary, th%ﬁiﬁﬁgglsit I%Méi?é% R °gﬁ§§%¥ﬁ§ngié%§§‘1g%? COmMPORGTE do t he

simlar graspi nsuwp;ﬁg‘ QRviegetakelhit 8y tdiat hikd the%fécéééﬂ%,paaafgﬂé ng
graspi ng pieces- 19a, 19d. Then, it I S necessary to prevent the inner
si de protrudi ngoyseesyE M@ in whptkceke 13kial9eybeomleentasit Ngokhpbonéwad

wires of the conponent grasped by the outer side protruding grasping

grasped through the process A is delivered to the component

5 transferring device is executed concurrently with the above

cperation. Further, the process C in which the component

transferring device delivers the axial t;.ype electronic

component tc the component inserting device through the

process B is completed by a time when the chuck loccated in

i¢ the component transferring position is put into a svate in

which the chuck becomes capable of delivering the axial

type electronic component to the component transferring

defice in the process B of the next component inserting

cycle. Then, the process D in which the axial type

15 electronic component is fixed to the board through the

process C is completed by a time when the component

transferring device is put into a state in which the

component transferring device becomes capable of delivering

the axial type electronic component tc the component

20 inserting device in the process C of the next cycle.

Therefore, Ehe taking-out operation and the delivering

operation of axial type electronic components can be

simultaneously performed by different chucks. Furthermore,

the process B iz completed when the axial type electronic

25 component is delivered to the component transferring



pieces 19a, 19d as descri bed above. 20 When an el ectronic

conpenent having a tape interval of 26mmis to be chucked, the taped
portions of the el ectronic conponent are grasped by the inner side
graspi ng grooves 15b, 15c. Assum ng that the lead wire di anet er of

the &l ectronic conponent 1 is 0. 6mmand the 25 thickness each paper of
the tape is O0.1lmmin this case, the

- 26 - cl earance between the outer pair of protruding grasping

pi eces 19a and 19d is 0.2mm and the cl ear %nce bet ween t he i nner pair
of protruding grasping pieces 19b and 1983 0. 5nm

Meanwhi | e, in thecanPoaRite chkansid Bb@gaélé’ﬁ'o‘fnche co eabht%.?]&gﬁ
conponent transferring process (proceds B) as sho In 5 t 8
through 7th St efevizecigCetissledTRathi Sompletichh6f CHiE lorEleBasaabiERds
undergone the | st Step through 4th Step (process A), and the chuck 6b

has noved to theitlOtow oripnnimdertings fwernk nef stls | compuasEnt oing@rtiinge

grasping device, so that the movement of unloaded chucks and- the

S movement of the next component can be performed by means of

the plurality of chucks. Therefore, the processing time

can be substantially reduced{ and the ccmponent inserting

device can execute the process D by successively receiving

axial type electronic components efficiently by the proceas

10 € in which the axial type electronic components are
transferred by the component transferring device.

In the case where the position of the axial type
electronic  ccmpeonent delivered to the  component
transferring device is centered by adjusting the main bedy

15 of the component from both sides in the process B in which
" the axial type electronic component grasped by t_pe chuck is
delivered to the component transferring device, the center
position of the component can be seized to allow centering
correction to be surely achieved independently of . the size

20 of the main body of the component.

The apparatus of the embodiment of the present
invention comprises: chucks constructed sc that each of the
chucks can move forward and backward while grasping the end
portions of each axial type -electronic compcnent; .a

25 component carrying device which is provided with che chucks



the axial type el ectronic conponent 1. Upon receiving a start command
fromthe controller 18, the chuck 6b starts the operation of the
conponent transferring process (process B) concurrently with the
process Ain a manner as 15 foll ows. That is, the chuck 6b
advances in the | ower direction as indicated by the arrow Y in Fig. 1
(5th Step). When the chuck 6b noves to the conponent transferring
position, the axial type electronic conponent 1 grasped by 20 the chuck
6b is delivered to the transferring deV|ce 12. The transferring device
12 catches the axial type el ectrontc3%onponent 1 as shown in Fig. 7 by

and 13b, so (hafErHEY ranif“réésgﬁﬁ%‘”%%%@v% 72" Petcf PRELAR o3 <34 380k ype
_el ggtfonl : cogpﬁgfr@gxgglﬁgw%os{ |e%n of the C ﬁgqnfghbgt sljopp:mg the
The axial type ekwcks st Cleastpaired domﬁmmte(iubrslymg pbSec idmngderd i ng
chucks 9a and 9b is subjected to centerin
component transferring position; a component transferring
5 device which receives each axial type electronic compcnent
from each chuck located in the component tranéferring
position and carries the axial type electronic componeﬁt to
a component inserting position; and a component insertiﬁg
device which receives the axial type electronic component
10 from the component transferring device in the component
inserting position and fixes the axial type electronic
component to the board. With the above arrangement, the
component supplying and transferriﬁg operations can be
executed synchronously by the plurality of chucks which are
15 arranged in a circular form and some of which stop at least
in the component supplying position and the compecnent
tranaferring position upon the turning operation of the-
component carrying device. Furthermore, the existence of
the component transferxing device allows the intermittent
20 turning operation of the component carrying device to be
achieved efficiently, thereby producing the same effect as
that of the method of the embodiment of the present
invention.

Furthermore, when each chuck serving as a

25 component grasping device for grasping each axial type



position correction by the centering chucks 13a and 13b 5 sinmul taneously

with the rel ease of grasp of the chuck 6b in a process C as follows
(8th Step). It is to be noted that the configuration of

bot h- ends of the body la of the electronic conmponent 1 may vary

in various ways as shown in Figs. 20A and 20B. Wen the 10 both ends are
of a ‘planar configuration as in Fig. 20A, there is no problem
whereas if the both ends are round as in Fig. 20B, the electronic
conponent tends to becone di sl ocated obliquely forward during a
centering operation by the centeri 8§ chucks 13a, 13b as shown in Fig.

21. In 15 th%h case, , however, both ends q he .el ectronic conponent

f
1 can be hel d SrefFETR Dy “BBPAYCRNi d&d pd‘fvllﬁsar SEESsRIuRpl pairgf ofpe
: o ‘ T . b
centering c U%%oégﬁglég&ms}}@ﬁg%%&s ESQ%J%%%&%J@OL&% to. ng?{%eén%g gégn €

performed in a'sta m i on of

the conponent 1ntd@vaby Ebe bapsiséking §eNdgihal Zhd h@a;tséwCKnéb lead

i medi at el y retreats to return to its original position (7th Step).
Upon det ect i ngwiilres cofpineakiall afypehel exmqomientomponertt hasingrd rgrjiedcess
(process B), the controller 18 outputs an operation command of a

conponent t¥an§pBet | HYt9TGEless thes compannndss topnaferning bSfeyient 8sh Step

through 10th S%)%girided with retaining pieces corresponding to the

protruding grasping pieces of the cowmponent grasping

device, and further the component transferring device is

provided with centering piéces for centering the axial type

10 electronic component by adjusting the main body of a set

axial type electronic component £rom both sides, then axial

type electronic components having different tape intervals

can be eagily transferred by the plural pairs of protruding

grasping pieces and the retaining pieces corresponding to

15 each taping interval. Fuxrthermore, the centering pieces

centers the axial type electronic component by adjusting

the main body of the axial type electronic component set in

the transferring device from both sides. Therefore, the

centering can be correctly achieved even when the main body

20 of the electronic components varies in size or has a varied

tape interval, thereby allowing components having different

specifications to be inserted by simple mechanism at low
cost.

Four chucks 6a through 64 are employed in the

25 present embodiment, however, there may be employed any



-°28 - That is, the centering operation as described above is
advances the

axi al type electronic conponent 1 in the | ower-left direction of Z in

performed in 8th Step, and the transferring device 12

Fig.. 1 to an inserting 5 position as indicated by Kin Fig.

1 while

hol di ng t he axi al type electronic conponent 1 by the transferring
chucks 9a and 9b and the centering chucks 13a and 13b (9th St ep).
Then, the axial type electronic conponent 1 is delivered to the
inserting device 11 in the 10th Step. 10 Upon detecting t

conpl etion of the 10th Step of

(process O,

conponent

AHRBET 19

he

t he @6dnmponent transporting process
t he ﬁontroller 18 outputs an operatlon command of a

FRICE8eIR (BiDHasst ?))n‘ﬁ'?qrndﬁcﬁ‘?‘ed’“lﬂllfft Rh&kep

through 13th Stgp. %n#]%ae' c_snuél&ecﬁgsgﬁgstltrl gé’rﬁﬂ:o%etjnjt Sl it %lté%eegégorrponent

recei ving process

recei vin ype e

onent

1 held by the ahawérercmengu;;%%@ devicda and %%Qe&lagngeawrdenglchucks
13a and 13b.

transferring

20

S

15

20

25

pon"the start of the process D, the

Furtbermass,12thket supplpindedevite gunadndoshé i Ansetdhd
Further, upon detectlng the conpletion of both
device 11 are not required to be placed in adjacent station
positions, and they may be placed in positions opposite to
each other at an angle of 180°. Furthermore, the tape
interval is limited neither to the interval of 26mm noxr to
the interva_l of 52mﬁ1, and the chuck 6 may be provided v;vit:h
two or more pairs of protruding pieces 19.  Furthermore,
the centering chucks 13a and 13b are cperated according to
the description of the operation of the aforementioned
embodiment, however, they are not regquired to coperate in
the case of components which require no centering
operation. In other words, the pregent invention is not
limited to the aforementioned embodiment but.. accepts a
variety of modifications based on the ccricept of the
present invention, meaning that such modifications are not
excluded £rom the scope of the present invention.

According to the present invention, there can be
provided an axial type electronic ccmponent inserting
method and apparatus capable of concurrently performing a

plurality of processes through reduction of the wasteful

blank time by means of the plurality of chucks and the

transferring device so as tc improve the efficiency of

Step).



the 4th Step of

concurrently w

t he conponent taking-out process (process A) and the
7th Step of the conponent transferring process (process B)

th the above-nenti oned process C and the process

controller 18 outputs an operation 25 comand of a carrier turning
procéss (a state of process - _

29 - E) That is, a turn command of the controller 18 is
outputted to the AC servonotor 8, so that the circular table 7
turned by an angle of 90[err] in the direction as i ndi cat ed by

arrow Rin Fig.
conponent suppl
whi | e graspi ng

1 (15th Step). By this ~ ¥ ‘operation, the C|hUCkf 6goi
| ' ; |t b n 0
PSSR 'ognlag}an ytd& S't;-.J.'z=.~9:@rgx:x%cl:J E%?Sﬁ?%‘@?h@ a gﬁg easil

t he X el éctroni 81

D, the

is

t he
n the
err]
t ops

in the CORRORAANG akedB Qe BUest Abh QN RRBbhELFs RaRgNubELEradde

chuck 6b | ocated in the conponent transferring station

10™ position Q

turns by an angiapeofindefwal|specifisiatibas bpnmesnsaird the plubenisyaps in
t he next station. Meanwhile, the chuck 6¢ and the chuck 6d nove to
the respective HAfsgdeRieCeErGyided at jhe chysk, and theaplunalityickE 6d

stops in th? C%%@%%lg pieces or the centering chucks provided at the

10

15

transferring device.

Moreover, the present invention is such that,
during centering operation, both ends of the bedy of each
axial type electronic component is guided into the recesses
of the centering pieces sc that the electronic compcnent is
prevented from being dislocaced from the centering pieces
due to the impact of centering. This ensures accurate
centering of the component.

Furthermocre, in the present invention, the

grasping grooves of the outer-side protruding grasping

Pleces are slightly less deep than the grasping grooves of

20

25

the inner-side protruding grasping pieces for grasping an
electronic component whose tape portions are of a smaller
interval. Therefore, when tape portions of an axial type
electronic component which are relatively large are grasped
by the chuck, the lead wire portions of rhe eléctronic
ccmponent, with the end portions of the component held by
the grasping grooves, are to be kept in free condition
without being retained within the space between the

grasping grooves for the electronic component of the



suppl yi ng st at
I nserting devi
type-el ectroni
in Fig.

lon position P. 15 ' Al'so, in the process D
ce 11 cuts the lead wires 2a and 2b of the axial
C conponent 1 to a specified length as indicated

8 concurrently with the aforenenti oned processes, and t

t he

by W
hen

bend$ the lead wires 2a and 2b to a specified width (12th 20 Step). The
t hus processed axial type el ectronic conponent 1l is inserted into

hol es 17a and 17b of a board 17 as shown in Fig. 9 (13th Step).
Subsequently, the inserted | ead wires 2a and 2b of the axial type

el ectronic conponent 1 are further-b&ht-on the rear surface of the
board 17 so as 11to be flxed o o the board 17 (14th Step).

- 30 - o HAPE IPRETYRY k of the process B is executed
concurrently with the pr n of t roc

then the table 7 is turng‘ggl n t J3e Sét%%eﬁh?% Le i]e%d.m;r"}cgfces?OEtJ'WI%%m I le,

the works of thgnpéReSHnEcaBEmpdieent iamlageasw-@éxe t%QC%ES%LY gxecuted,
so that one tact operation as descri bed above is conpl et ed.

10

i5

so much bent as may be dislocated out of the grasping
grooves for an electronic component having a smaller tape
interval, the end portions of the electronic component can
be positively retained withcgt being grasped by the
grasping pieces for grasping the component whose taped
edges are of a smaller interval.

Although the present invention has been fully
described in connection with the preferred embodiment
thereof with reference to the accompanying drawings, it is
to be noted that wvarious changes and.modifications are
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.



Even when the conponents are changed to axial type

el ectronic

conpdnents 1 having a varied tape interval of 52mm though the case is
not shown in Fig. 1, ' type electronic conponent 1
having a varied Tmﬂu%ﬂﬂlmmlﬂim#n be easily inserted according to
t he above enbodiments ¢ w s Furthernore, the aforenmentioned
series of processes A through D as showmm in Fig. 10 are 15
satisfactorily timed by confirm ng the progress of each process based
on signal conditions. As descri bed above, accordi ng
to t he af or enent i oned enbodi nent’, 3he process E is executed after

the process A aiygirvde process B are conpleted independe
execution of the process C, thereby allow ng the S

operation to be stanted. adhiaxidll aigRMedlect ronike
the plurality of chucks 6a t hrough 6d and the tran

ntly 20 of the
ubsequent tact

adsmpdiRint! hengadsitnce of

sferring device 12

enabl es t he metiodr Foronsseitidye intoc apecAfipdobesss B{1znd the gff ecess E

25

i ndependently of the operation of the process C, thereby

15

20

25

board (17) a pair of lead wires (2a,2b) of each of axial
type electronic components ('1)'while a plura_lity of chucks
(6a,6b,6c,6d) grasping each of the axial type electronic
components are intermittently moved to a component
supplying position (P) and a cowmponent transferring
position (Q), respectively, the pair of lead wires (2a,2b}
extending from a main body {(1a) of each of the electromic
comi:onents belonging to an assembly of electronic
components which are connected by a tape (3,3a,3b) as
arranged at <zregular intervals, each of the chucks
comprising protruding grasping pieces (19a,19b,19¢,194)
having f£irst grasping grooves (15a,15d) and second grasping
grooves {15b,15c), the first grasping grooves grasping,
with their inmer surfaces, end portions of each of the
first kind of the axial type electronic components whose
taped portions are of a larger tape interval, the second
grasping grooves grasping, with their inner surfaces, end
portions of each of the second kind of the axial type
electronic components whose taped portions are of a smaller
tape interval than the larger tape interval, a depth of
each of the first grasping grooves being so slightly

smaller than a depth of each of the second grasping



- 31 - efficiently supplying each conmponent 1 to the inserting
device 11. Therefore, the _supply of each conponent 1 to the inserting
device 11 can be snoothly perforned successively without any extra

wait tinme, and therefor e”lmmmﬂlllﬁmuﬁ ncy of insertion of the axial type
el ectronic conpone tantially inproved..
The operations, for exanpte,©fdr donfirfing the reception of the

conponent 1 by the transferring device 12 at 7th Step, detecting the
conpl etion of the conmponent |0 transferring process (process B),
detecting the conpletion of the 10G¢ RoStep of the conponent
transporting process (process C), detecting the conpletion of both the
4th Step FTOCV&Sconponent taki ng-out process (process A) and the 7th
Step of the co nent. transferri.ng process (process B) 15 concurrently
with the abovefgrfrlgen |%ﬁéﬁ PO ™ and t he process D can be perforned
by receiving signalg ?.‘ﬂi‘@é"tﬁlfdi:ess (afepsprs for detecting the respective
oper ati ons. e nmethod of the enbodi nent of the present
invention can operate as fol lxadEngToat dre ofNEhdAGAIStFoe 2 edtFofich the
carrying device provided with the plurality of chucks noves and the
process F if which the ceompdnegtdefiroe a compshaps suppplyhngkdeailcd dast in

t he conponent suppl ying position and the conponent transferring
position are for retaining the assembly of axial type

electronic components comnnected by the tape
while one of the chucks (€a} grasps end portioms
of the assembly at the component supplying
10 position (P} while preventing the second
grasping grooves from contacting the lead wires
of each of the first kind of the axial type
electronic components grasped by the first
grasping grooves when each of the first kind of
15 the axial type electronic components are grasped
by the chuck; and
a component delivering process {B,C)} for:
moving to a component inserting device {11)
the chuck which has already grasped the axial
20 type electronic component through the first
process (A), and
delivering the axial type electronic
component to the component insercing device {11)
from the chuck,

25 wherein the first process and the component delivering



alternately executed, the process A in which the chuck 25 which stops in
t he conmponent suppl ying position takes out

- 32 - an axial ty ' onent fromthe conponent

suppl ying device is execmuﬂ,mmmﬂmﬂgl rocess F, and the process B
in which the axial type elfectroni @ cenpehent grasped through the
process Ais delivered to the conponent 5 transferring device is

executed concurrently with the above operation. Further, the process C
i n which the conponent transferring device delivers the axial type
el ectronic conponent to the conporerkl i-nserting device through the

process B is cq et ed a,ti when.t he chuck, | ocated in 10 the
conponent transérzggﬁers%gagés?w‘éﬁnfoblﬁg‘yi ffeca G ate in whi ch the chuck
beconmes capabl e of delivegpin Lal o1 ni ¢, component to

t he conponent transferring gx}'%gv?%%gi r?'teﬁtér%%{%gegéﬁ%&%%“t h’ém?lé&lng

conponent inserddgi@d as clMGhed in TBBAim LhewREépEBESScH | A MY C%E-Jélfssa)(i al
type 15.- electronic conponent is fixed to the board through the

process C is comsileded, byefors mhenwkompohent waupgrent step, a step of
5 stopping one of the chucks (6a}) at the component supplying
position (P) and a step of grasping by the stopped chuck
the end porticna of the assembly of axial type electronic
compenents in the component supplying device (4) for
retaining the assembly of axial type electronic components
10 counnected by the tape, and also includes, after the taking-
cut step, a step 6f cutting the tape which connects the
assembly of axial type electronic components so as to
separate each axial type electronic component.
3. The axial type electromic component inserting
15 method as c¢laimed in Claim 2, wherein the component
delivering process (B,C) includes:
a second process (B) for
meving to the component cransferring
position (Q) the chuck which has already grasped
20 the axial type electronic component through the
first process {A), and
delivering the grasped axial type
electronic component to a component transferring
device (12); and

25 a third process (C) for:



transferring device is put into a state in which the conponent
transferring device becones capabl-e-of .delivering the axial type
el ectroni c conmponent to nent 20 inserting device in the process

t he conpo
C of the next cycle. ”wﬂ ﬁﬂﬁlﬁ” Hmaki ng- out operation and the
del i vering operati on Caalh #lectroni c conponents can be
si mul taneously perfornmed by different chucks. Furthernore, t he process
B is conpleted when the axial type electronic 25 conponent is delivered
to the conponent transferring -

33 - devi ce. Therefore, the operatid¥? of the conponent carrying

device is enabled wth conpl et . the process, Awith no wait for
the inserting work of the coﬁ%%ﬁgﬁgafﬁéer ?u;axx;ideé¥%%, gheF e i%e

moverrent of uni oaded chugkfpaighd b tud CEMRARAL Phodhieeutycogpopgnt can

be perforned by neans of the plurality of chucks. Therefore,
processing tinmne can £pom Sites camponénty vratistedriAddidHiteCRADER &iis

i nserting devi ce can execute the process D by successively receiving
axi al type el ectronic cofpberdy s gxddapedentthe bpxisd prypesselddra@iicn whi ch

t he axi al tgpe el ectroni c_conponents are
component through the sscond process (B).

4. The axial type electronic coﬁponent inserting
method as claimed in Claim 3, further comprising:
a fourth process (D) for:
inserting both ends of the lead wires of
10 the component which has already been reéeived by
the component lnserting device into the
specified holes of the board, and
bending the lead wires underneath the board
to fix the léad wires to the board,

15 wherein the third process (C) is completed by a time
when the chuck located in the component transferring
position is put into a state in which the chuck becomes
capable of delivering the axial type electronic component
toc the component transferring device in the second process

20 (B) of a subsequent component inserting cycle, and

the fourth process (D) is completed by a time
when the component transferring device is put into a state
in which the component transferring device becomes capable
of delivering the axial type electronic component to the

25 compconent inserting device in the third process (C) of the



transferred by the conponent transferring device. In the
case *where the position of the axial type ™ el ectronic conponent -

del i vered to t he co sferring device is centered by
adj usting the main body amlﬁ"!lk“mmmament fromboth sides in the
procéss B in which t he ai ype ekectroni c conponent grasped by the
chuck is delivered to the conponent transferring device, the center
position of the conponent can be seized to allow centering correction
to be surely achi eved i ndependently of the size 20 of the main body of

t he conponent. The apparhfﬂ%'bf t he enbodi nent of the

present in | ORRL , .constryucted sc that each of the
chucks can mvegwﬁ)%%&%agg&%%g%ﬁaﬁgg\%g?f‘lgezgg”r'%é%l"ng t he end portions
of each axial type e ectrgai ax¢a0PeRpat e18cteEni& ORBRPSnC A A Y4 NG HeVi ce
which is provided with the chucks Pp8’ el¥ctsoni “ yglghﬁgé

- 34 - ar reeiger as cégithed imiCdaval ¢, | furtieiy eompeiborgt and each

of the chucks operates.internittentlé by stopping the chucks at | east
in a conponent supplyifi§thoRresans dFd for:

5 intermittently moving the chucks to the
component supplying - position (P) and the
component transferring position {Q),
reapectively, by a carrying device (7,8); and
a sixth process (F) for:

10 stopping the <chucks to the component
supplying position and the component
transferring position by the carrying device,

wherein the fifth process (E) and the sixth process
{(F} are executed alternately, and
15 the first process (A) is executed in the sixth
process (F} concurrently with execution of the second
process (B).
6. The axial type electronic compohent inserting
method as claimed in Ciaim 3, wherein in the third process
20 (C), the component transferring device centers the axial
type electronic component by adjusting the main body of the
axial type electronic component from both sides of the main
body while recesses {30) formed on facing portions of
centéring pieces- (13a,13b} come in contact with both sides

25 of the body of the electronic component.



conponent transferring position; a conponent transferring 5 device which
recei ves each axial type electronic conmponent fromeach chuck | ocated
in the conmponent transferring position and carries the axial type

el ectroni c conponent to m“mlmmnserti ng position; and a
conponent inserting (Hmmuﬂ |l ves the axial type electronic
conponent 10 fromthe cortpofient ttanmsférring device in the conponent

inserting position and fixes the axial type electronic conmponent to
the board. Wth the above arrangenent, the conmponent suppl yi ng and
transferring operations can be execut‘tﬁj 'Synchronousl y by the plurality

of chucks which are ra n_a cire me_of which stop
at | east in the conﬂ‘g‘ﬁ r‘?ftqggp;ﬁyﬁ en G55 gFPPbﬁ 538"?“%“%0@5?1@?&“
transferring pogidp J4PeRalREs LY EhQQmOPernﬁ%ef%Qnointﬂ& cmrdcg%’géfé‘t
carrying device. Furthernore, the existence e conpon

transferring deytre ghd Qfmgonent nteandfdefiing Havilckr BeAfepPerrd i Qpiof the
conponent carrying device to be achi eved efficiently, thereby producing
the sane éffecttyme electrhbaic gompheenethoaddifst ey aieoda e iodyf of heher esent
I nventi on. Furt hernore, when each chuck servi n%has a 25

conponent gPaspARERkSVPEe IRt TGNAS FPRPQASTs - £XPR I batfhgides of the main

body while recesses (30) formed -on facing portions of

centering pieces (13a,13b} come in contact with both sides

of the body of the electronic component.
8. The axial type electronic component inserting
10 method as claimed in Claim 5, wherein in the third process
{C), the component transferring device centers the axial
type electronic component by adjusting the main body of the
axial type electronic component from both sides of the main
body while xrecesses (30) formed on facing portions of
15 centering pieces (13a,13b) come in contact with both sides
of the body of the electronic component. - |
9. An axial type electronic component inserting
apparatus for inserting into specified holes (17a,17b} of
a board (17} a pair of lead wires (2a,2b) of esach of axial
20 type electroﬁic components (1), the pair of lead wires
{2a,2b} extending from a main body ({(1a) of each of the
eiectronic compcnents belonging to an assembly of
elactronic components which are connected by a tape
{3,3a,3b) as arranged at regular intervals, each of taped

25 portions of a first kind of the axial type electronic



35 - el ectronic conponent is provided with plural pairs of
prot+udi ng grasping pieces corresponding-te different tape I nterval s

for concurrently grasping wires of an axial type

el ectroni ¢ conponent havi ”"mwmngﬂm fhﬁpe i nterval ,, the conponent
transferring device is * oWl retaining piieces corresponding to
t he protrudi ng graspi ng pieces of the conponent grasping devi ce,
and further the conponent transferring device is provided with
centering pieces for centering the axial type 10 electronic conponent by
adj usting the main body of a set axid®l -type el ectironi ¢ conponent from
both sides, then axi al pe electronlc component s havi ng different
tape intervals °°m9°n€§ﬁsb%?Y%ﬂﬁ Ry ?F@ﬁ%f%ﬁﬂeednb?rY#ka%ﬁﬁuPaPhp%ﬁr%ﬁﬂﬂd

pr ot rudi ng ROIA:ES pieces a d th n pi.eces cor £5 onding to
15 each tapi nd9 rﬁlg va?’f aFLﬁ?cﬁ’ t# a:cré af%g tﬁ’peec St Ofd&nters
the axial type kAP C g@ﬂﬁf e d LOf the
axi al type el ecc't‘:%:l nlhcﬂcon%one b %%na?%.ef téﬁ% hr}g:er:gﬁ%f %}r@% %%el\%?%}eé from
both sides. Thajsgleoiaretigl, centering can be correctly achi eved even

when the main body A 20 of the electronic conponents varies in size or has
a varied 5 tape icheeapparattusercoimprasinsni ng conponents having different

chucks (6a,6b,6c,6d) constructed so that each of

the chucks can move forward and backward while grasping end

portions of one of the first and second kinds of the axial

type electronic components, each of the chucks comprising

10 protruding grasping pieces (19a,19b,19¢,19d4) having f£irst

grasping grooves (i5a,1i5d) and second grasping grooves

{(15b,15¢c), the first grasping grooves grasping, with their

inner surfaces, end portions of each of the firgt kind of

the axial type electronic components, the second grasping

15 grooves grasping, with their inner surfaces, end portions

of each of the second kind of the axial type»electronie

components, a depth of each of the first grasping grooves

being so slightly smaller ﬁhan a depth of each of the

second grasping groovea as to prevent the second grasping

20 grooves from contacting the lead wires of each of the firsat

kind of the axial type electronic components grasped by the
firat grasping grocoves;

a component carrying device (7,8) which is

provided with the chucks arranged at regular intervals in

25 a circular form and each of which operates intermittently



specifications to be inserted by sinple nechanismat |ow cost.
Four. chucks 6a through 6d are enployed in the 25 present enbodi nent,
however, there nmay be enpl oyed any

two and the chucks can posi NINTHDHIBABRIE Smurtancoisi ™™ i n"Bocn

t he suppl ying device 4 and t'he‘inserting device 11. Furt hernore, the
suppl ying device 4 and the inserting 5 device 11 are not required to be
pl aced in adjacent station posi tions, and they may be placed in
positions opposite to each ot her at‘ﬁh‘angle of 180[err].

Fur t her nor e, rval is liymted.neither to the inferval of

h
26nm nor to e toﬁgtl ﬁtang%}"I’u S59Rfh 24 ifAThe 1PhA FERIRGPEHEUBP LY M wi t h
10 two or fgcpﬁs L%nOf PTBEMLIQIJ&g%hQE Stﬂ‘gnsffﬂ'u:.trgerbgg Eltﬂe(%)el he

centeri ng chuc a an are oper ated accordi ng 7o SCri ptlon
of the operation of the af oeaﬁ@sﬁéﬁmeéupm?i@@bcukm, {apneyRicht hgy are

not required to operate in the case of conmponents which require no
centering provided with a cutter (5a,5b) for cutting the tape
S connecting the assembly of axial type electronic components
and operates to supply each axial type electronic component
to each chuck located in the component supplying position;
and
a component transferring and inserting device
10 (12,11) which receives the axial type electronic component
from each chuck located in the component transferring
position, inserts both the ends of the lead wires into the
specified holes of the board, and bends the lead wires
underneath the board so as to fix the axial type electronic
15 component to the bcard.

10. The axial type electronic component inserting
apparatus as claimed in Claim 9, wherein the component
transferring and inserting device (12,11) comprises:

a component transferring device (12} which

20 receiwves each axial type electronic component from each

chuck located in the component transferring positicn and

transfers the axial type electronic ccmponent to a
component inserting position (K}; and

a component inserting device (11} which receives

25 the axial type electronic component £rom the component



15 operation. In other mor N&k&mﬂgsent invention is not limted
to t<he aforenentloned \ ccepts a vari ety of

nodi fi cati ons based on ept *of the present invention, meaning

t hat such nDdlflcatlons*are not excluded fromthe scope of t he pr esent
invéntion. 20 According to the present invention, there can be
provi ded an axial type el ectronic conponent inserting nmet hod and
apparatus capable of concurrently performng a plurality of processes
t hrough reduction of the wasteful bl.ank tinme by neans of the plurality
of chucks and the 25 transferring devite so as to inprove the efficiency
of transferring device in fhe componeht “insertih S?BEEQB Rf axial
type el ectroni c componenfs, and easi managi ng axi al type el ectronic
conponents havimgesid betAnthe endst aaetuzéltﬁramb igpecidds alheOBpebYE DERNS Of

the plurality of graspi ng pieces provided at the chuck and the
plurality of Belesdi bhadqardcesndibende thatlesidgichs cinslegmeaktechat the
transferring device. Mor eover, the present invention is such
t hat , board so as to fix the axial type electronic component to

5 the board.

11. The axial type electronic component inserting
apparatus as claimed in Claim 10, wherein each of the
chucks has a plurality of protruding grasping pieces
{19a,19b,19c,19d) corresponding to different tape intervals

10 for concurrently grasping the tapes and lead wires of the
axial type electronic component having dJdifferent tape
intervals, and

the component transferring device (12} is provided
with retaining pieces (9a,9b,10a,10b) corresponding to the

15 protruding grasping pieces cf the component grasping
device. .

12. The axial type electronic component inserting.
apparatus as claimed in Claim 10, wherein the component
transferring device {12) is provided with centering pieces

20 (13a,13b} for centering the axial type electronic component
by adjusting the main body of each gset axial type
electronic component from both sides of the main body while
recesses (30) formed on faciﬁg portions of centering pieces
{13a,13b) come in contact with both sides cf the body of

25 the elactronic component.



during centering operation, both ends of the body of each axi al

el ectroni c conponent

di sl ocated fromthe c

i's—gui ded-i-nt o—t-he recesses 10 of the centering

pi eces so that the elqmﬁhi i C conionent is prevented from bei ng

Thi s ensures accurate
in the present |nvent|on the 15 grasping grooves of the
pi eces are slightly | ess deep than the

Fur t her nor e,

out er-si de protrudi ng grasping
graspi ng grooves of
el ectroni c conponent whde -tape portions are of a smaller

i nterval . Therefor%P &g ta e ortions of an axial type 20 electronic
el at FFel r G¥PEr &1 §F§§ﬁ%’flc comp%ertqqenemmmg he

*‘H?ﬁ%%“%“?“e'ﬁ%?ﬁ%%?as SRR GPboVERST S, o LEoTERARR, 11 0o

graspi ng an

conmponent which are
| ead wire porti
of the conponent

condi tion

e conponent.

the inner-side protruding grasping pieces for

dtdrdaFerrgy NeviRleai( gl M iR 1kba ﬁﬁ"ﬁf CellebVeRy ghréecesz 5

graspi ng grooves for the electronic conponent of

10

is

{13a,13b} for centering the axial type electronic component
by adjusting the main body of each set axial type
electronic component from both sides of the main body while
recesses (30) formed on facing portions of centering pieces
(13a,13b) come in contact with both gides of the body of
the electronic component.

14. The axial type electronic component inserting
apparatus as claimed in Claim 10, wherein the compconent
inserting device (11) cuts both ends of the lead wires, and
bends the extending lead wires to a desired width, before
inserting both the ends of the lead wires into cthe

specified holes of the board.

,I ’m due to the inpact of centering.
th



- 38 - smal l er tape interval. ' Therefore, even where the
| ead-wi re portions of an el ectronic conponent having a | arger tape

i nterval are so nmuch bent as nay be dislocated out of the grasping S
grooves for an electronic conponent having a smaller tape I nterval,
the &nd portions of the electronic conpofhent can be positively
retained without being grasped by the graspi ng pieces for grasping the
‘conmponent whose t aped edges are of a smaller interval. 10

Al t hough the present invention has been fully descri bed in connection
with the preferred enbodi nment thereof with reference to the
acconpanying drawings, it is to be noted that various changes and

nodi fications are apparent to those skilled in the art. Such changes
and 15 nodifications are to be understood as included within the

scope of the present invention as defined by the appended cl ai s

unl ess they depart therefrom -
39 -




CLAl V5 1. An axial type electronic conponent inserting

nmet hed for inserting into specified holes (17a,17b) of a board (17) a
pair of lead wires (2a,2b) of each of axial 5 type el ectronic conponents
(1) while a plurality of chucks (6a, 6b, 6¢, 6d) grasping each of the
axi al type electronic conponents ar@ intermttently noved to a
conponent supplying position (P) and a conponent transferring
position (Q, respectively, the pair of lead wires (2a,2b) 10 extending
froma main body (la) of each of the electronic conmponent s bel ongi ng
to an assenbly gf ;I tr(g?c: conponents which are connected by a tape
(3,3a,3b) as ar ané? at reqgular intervals, each of the chucks

conpri si ng protﬁﬂding g.q.ping pi eces (19a, 19b, 19¢c, 19d) 15 *having first
graspi ng groove (1q§ M) an ecoq4 gr aspi ng grooves (15b, 15c) ,
the first greagyi with their inner surfaces, end

s axial type electronic

: (0 mams d—Q .
conponents whose 2 \ Xk e o] | ar ger tape interval, the
second 20 gragp g TSP eir inner surfaces, end
portions of eacll o ¢ | setondeki nd the axial type el ectronic
conponent s @0k i ongQire a smaller tape interval than

the | arger tape '? 4l w8 depth of each of the first grasping

grooves being so sligRdy F I g 28
19d~__¢%9 /50 4 3
D A
/ '

Fi/g 38
19d
6a 5b 3<a
el S
| * 3 3b




25 smaller than a depth of each of the second grasping
- 40-- gr ooves, the nmet hod conpri sing: a first process
(A for: taki ng out one of the axial type electronic
5 conponents from a conponent supplying device (4)
for “retaining the assembly of axial3 type el ectronic
conponents connected by the tape whi | e one of the chucks
(6a) grasps end portions ' of the assenbly at the conponent
supplying 10 position (P) while preventing the second
graspi ng grooves. fyomcgontacting the lead wires of each of
the first kindOf /g ﬁﬁahl type el ectroni ¢ conponents
grasped by the first graspi ng grooves when each of the first
kind of 15 B6ghe %al type el ectronic conmponents are grasped
by the chuck; and E//f co nent delivering process (BC) for:

Z

ra




nmoving to a conponent inserting device (11) t he chuck which

has *al ready grasped the axial 20 type electronic conponent
through the first process (A), and

delivering the axial type electronic conmponent to the
conponent inserting device (11) 4 fromthe chuck, 25
wherein the first process and the conponent delivering

- 41 - process are sinultaneously executed. 2. The axia
type el ectroni c conponent inserting met hod as clainmed in Caima1l,
wherein the first process i ncl udes, before the conponent taking-out

step, a step of~ .5_ stQpping one of the chucks (6a) at the conponent
suppl yi ng F;;oéigi 060( P) and a sl4;lp of &gpsping by the stopped chuck

P xial ¥ype electronic conponent s
in the conponent supplyi TAW retaining the assenbly of
axi al type el ectroni ected by the tape, and al so
i ncludes, after the

19a
Figé&
3}3_ " 3>
} ‘""533'('“
3b 1 3a Fig g
2b 1

t7a >7b 17



out step, a step of cutting the tape which connects the assenbly of

axi al- type el ectronic conponents so as to separate each axial type

el ectroni c conponent. 3. The axial type el ectronic conponent
inserting 15 method as claimed in Caim 2, wherein the conponent
delivering process (B, C) includes: b a second process (B) for
novi ng to the conponent transferring position (Q the chuck
whi ch has al ready grasped 20 the axial type electronic
conmponent through the first pr ocesg (A, @nd

delivering t he gr asped axi al type = | = o™y C
conponent to a conponent transferring "’1 deVPre p and 25
a third process (C for: E A E é - 42 -
delivering the axial type electronic —~ M- N to the
conponent inserting device (11) [ o@ e 0

transferring device which has

FIX co@éqgsutf
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al ready grasped the axial type electronic 5 conponent through

t he: second process (B). 4. The axial type el ectronic conponent
i nserting nmet hod as clainmed in Caim3, further conprising:
a fourth process (D) for: i nserting both ends of the
| ead wires of 10 t he conpon@nt whi ch has al ready been received
by the conponent inserting device into the
speci fied hol es of the board, and bendi ng the | ead
wi res under neat h Lhe bo ofix the lead wires to the
board, 15 ﬁ;e#ﬂ-n?t'ﬂé tﬁrﬁc{%cégrq I's conpleted by a tine
when the chuck | ocated in the conponent transferring position is put
into a state in whi t he cfgck bec 3 capabl e of delivering the
axi al type el ectrgni e«eonps o the conponent transferring device
I n the second proces L subsequent conponent inserting cycle,
and he fourth procqgss|{(D) is conpleted by a tine
when t he conponentj t | Hcejfis put into a state i n which
t he conponent transférring device bgcofres capabl e of delivering the
axial type electrani ¢ co t to tthe]l 25 conponent inserting device in
the third process |(C[ o %

3b1 3!

F /g 118 PRIOR ART
3b 2b ta 2a 3q

Figle PRIOR ART




- 43 - subsequent conponent inserting cycle. 5. The axia

type-el ectroni c conponent inserting nmet hod as clained in Caim4,
further conpri sing: a fifth process (E) for: 5

intermttently nmoving the chucks to the conponent  suppl yi ng
posifion (P) and the c@nponent transferring

position (Q, respectively, by a carrying device (7,8);
and a sixth process (F) for: 10 stopping the
chucks to the conponent suppl yi ng posi tion and the
conponent transferring position by the carrying device,
wherein the fifth process (E) and the sixth process (F) are executed
alternately, and 15 the first process (A) is executed in the
sixth process (F) concurrently with execution of the second

process (B). 6. The axial type electronic conponent inserting

method as clainmed in.daim3, wherein in the third process 20 (O , the
conponent transferrﬁlg @vi/é centers the axial




type el ectroni c-conponent by adjusting the mairn body of the axi al type
el ectroni ¢ conponent from both sides of the main body while recesses
(30) formed on facing portions of centering pieces (13a,13b) cone in
contact with both sides 25 of the body of the el ectronic conponent.

- 44-- The axial type el e@ronic conponent inserting

nethod as claimed in Claim4, wherein in the third process (O, the
conponent transferring device centers the axi al type el ectronic
conponent by adjusting the main body of the 5 axial type electronic
conponent.from both sides of the main body while recesses (30) forned
on facing portions of centering pieces (13a,13b) cone in contact with
bot h si des of the body of the el ectronic conponent. 8. The
axi al type electronic conponent inserting 10 nethod as clainmed in daim
5, wherein in the third process (©, the conmponent transferring
device centers the axial type el ectronic conponent by adjusting the

mai n body of the
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axi al type electronic conponent from both sides of the nain body
whil € recesses (30) formed on facing portions of 15 <centering pieces
(13a, 13b) cone in contact with both sides of the body of the

el ectroni c conponent. 9. An axial type electronic conponent

i nserting apparatus for inserting i Bto specified holes (17a,17b) of

a board (17) a pair of lead wires (2a,2b) of each of axial 20 type

el ectroni c conponents (1), the pair of |ead wres (2a, 2b) extendi ng
froma nmain body (la) of each of the el ectronic components

bel onging to ag:-?iae7%§ of el ectroni ¢ conponents which are
connected by a téape’ ¥ %E,3a,3b) as arranged at regular intervals, each
of taped 25 portions of a first kinpg of t he2@ki al type electronic

- 45 - conponent s having a | ar/ge
portions of a second kind of the axfal ; ct ronic conponent s
having a smal |l er tape interval‘{ba tape interval, 5
t he apparatus conpri si ng: .

2b__

Figl17




chucks (6a, 6b, 6¢, 6d) constructed so that each of t he chucks can nove
forward and backward while grasping end portions of one of the first
and second ki nds of the axial type el ectroni c conponents, each of the
chucks conprising 10 protruding grasping pieces (19a, 19b, 19c, 19d) havi ng
first graspi ng grooves (I|5a, 15d) a4@d second graspi ng grooves

(1 5b, 15c), the first grasping grooves grasping, with their i nner
surfaces, end portions of each of the first kind of the axial type

el ectroni c conponents, the second grasping 15 grooves grasping, with
their inner surfaces, end portions of each of the second kind of the
axi al type-electronic conponents, a depth of each of the first
graspi ng grooves being so slightly smaller than a depth of each of the
second graspi ng gFGqﬁgg d&to prevent the second grasping 20 grooves from
contacting the lead wres of each of the first kind of the axial type

el ectroni c conponents grasped by the first ? nga gr ooves;
a conponent carrying device (7,8) vvhg% % ded with the chucks

arranged at regular intervals |n /f%meach of whi ch
'

operates intermttently _
o1 Q2
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- 46 - so that each chuck stops at least in a conponent supplying

position (P) and a conponent transferring position (Q; a
conmponent supplying device (4) which is provided with a cutter (5a,5hb)
for cutting the tape 5 ~connecting the assenbly of axial type electronic
conponent s and operates to supply &hch axial type el ectronic conponent
to each chuck | ocated in the conponent supplying position; and

a conponent transferring and inserting device 10 (12,11) which receives

t he axial type el ectronic conponent from each chuck located in the

conponent transferrin position, inserts both the ends of the |ead
wires into the sgédi e@0hfes of the board, and bends the |ead wires
underneath the board so as to fix the axial type electronic 15 conponent
to the board. 10. The axial type ilectronic conmponent inserting
apparatus as clainmed in Caim?9, wherefg thé conponent transferring
and inserting device (12,11) conpri ses: a conponent
transferring device (12) which 20 refeiyes each axial type electronic

conmponent from each chuck | ocat he conponent transferring
posi tion and transfers the gxi ctronic conponent to a
2a 2b
F /g 208
fa 1

ga 2b




conponent inserting position (K); and a a conponent inserting
device (11) which receives 25 the axial type electronic conponent from

t he conponent - 47 -
transferring device in the conmponent i nderti ng position, i nserts both
the ends of the lead wires into the specified ,

bends the | ead wires underneath the board so ¢ps=t )

el ectroni ¢ CONPEITRACTOOF THE DTsPRAEORE 1 THIH S

el ectronic con}F)onent i nserting apparatus as
wherein each ofITHE OF THECANVRETERM a plurality of~ ]
pi eces (19a, 19b, 19¢, 19d). . corresponding to different tgpe intervals 10
for concurrently graspi %@“‘f’ e 1353‘&’55"?@%&%?,0@&“&1%%@“139 Maghad type

el ectroni c component hawnRoadibffengt tape i nterval s, and
t he conponent transferring Ice (12) is provided wi th retaining

pi eces (9a,9b,10a,|0b) cmiraxpabditigpet Caldfrohic PFoMpchenty THsERiNgG Pi eces
of the conponent grasping devi ce.
apparatus ingerts into specified holes of a board an axial
z:-jpe electronic component having a pair of lead wires
§ extending from a main body of the electronic component
belonging to an assembly of electronic compcnents which are
connected by a tape as arranged at ragular intervals. The
apparatus includes chucks constructed sc that the chucks
can move forward and backward while grasping end portions
1@ of the axial type electronic component, a componeat
éarrying device which is provided with the chucks arranged
at regular intervals in a circular form and each of which
cperates intermittently so that each chuck stops at least
in a component supplying position .and a component
15 transferring poéit:ion, a component supplying device which
is provided with a cutter for cutting the tape. connectidg
the assembly of axial type electronic components and
operates to supply each axial type electronic component to
each chuck located in the component supplying position, a
20 compenent transferring device which receives each axial
type electronic componenc from each chuck located in the
ccmponent transferring position and transfers the axial
type electronic component to a component inserting
position, and a component ingerting device which receives

2S the axial type electronic component from the component

-
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12. The axial type electronic conponent inserting apparatus as
claimed in Caim210, wherein the conponent transferring device (12) is
provided with centering pieces 20 (13a, 13b) for centering the axial
type el ectroni c conponent by adjusting the main body of each set axi al
type el ectroni c conponent from both sides of the
recesses (30) formed on facing portions of centering Pig HEETHA$E@§N1 b)
come in contact with both sides of the body of 2S t el egigPranCED
conponent . ==
The axi al type el ectronic conponent inserting apparatus as claimed in

Claim11, V\:hel’%l %ggrgg{? {1% 1(%’8) ragg fszQ 9:?% :ct%.r{glp %1@50\” ded

with centering or ce erlng e axital ype

el ectronic CO”EQ.QSQEs bdth Rhe @fidITld Ble 1084 wBIeL BAdy cxd pachrisal

axi al type el ectroni c conponent from both sides of the frain body while
recesses (30) holaBdoprtheaBod PahdikEsfdihechésd iwides eaderneach ¢hda, 13b)
conme in contact with both sides of the body of the electronic

conponent. 10bocard sgdas t*hdixxthe aximl dlymet edeictronigoramponensekbi ng
5 the board.

(Figure 1)
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apparatus as clainmed-in Oaim 10, wherein the conponent I nserting

device (I1) cuts both ends of the.lead wires, and bends t he extending
| ead wires to a desired width, before ﬁ@rtlng bot h the ends of the
lead wires into the 15 specified hol es of tHbstisuteisheet - 24 January 1997

ABSTRACT OF THE DISCLOSURE
Axial Type Electronic Component Inserting Method

And Apparatus

An apparatus includes a carrying devi;e naving, in
a circular form, chucks moving forward and backwazd while
grasping end portions of axial type electroaic components sach
having a pair of lead wires and belonging to an assembly of
components connacted by a tape and each c" whick stops
intermittently in supplying aad t:ra.nsfevrz.ng pcszx.ions, a
supplying device having a cutter cutting the tape and supplies
each component &£¢ eachk chuck at the supplying position, a
sransferring device receiving each component f:cm sach chuck
at the transferring position and tracmsfexs the compement to
an ingserting position, anéd an inserting device receiving the
component frem tha cra.m.sfezring: device in the inserting
position, inserts both the ends of the lead wires into the
hcles of the board, and bends the lead wires underneath the

W board sc as to fix the compcnent ta the boarxd.

(Figure 1) REPLACEMENT SHEET
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