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TERMINAL INSERTION APPARATUS BACKGROUND OF THE
INVENTION 5 1. Field of the Invention The present invention relates to a
terminal insertion apparatus which inserts terminals that are attached to
electrical wires into terminal insertion holes of a connector housing during

the production ofa wir ﬂ?ﬂﬂ‘ff Jpﬁ ipti ftg@ elated Art The
terminal insertion appgratus g“crlbiE in é?g%gg g1:20 | 12229A), for
example, has been kngwp i 6 (past @s priermigalipgektion apparatus
which inserts a 15 terminal attached to an electrical wire into a terminal
nsertign-hole wfaceanector housing during the production of a wire
harness. FIG. 5 is a side view of a terminal insertion apparatus according
to JP104EI22ROA inFdGob idaesiche viewirsth oveingoa tppatingl wisetiondne@dninals
previdedtinithkisaliminadlinsestion 20rapparatussholssoine EiBuds T eusing
thrimindicinsehisn mpparaeiiasshown in FIG. 5 comprises a pair of X-axis
beams 52 installed on frames 51, a Y-axis beam 53 supported on the
respechyENRaRChBsREBAR movable manner, a terminal insertion

head 54 Cﬁl %%Ile of mo\éllln% alongst Q%C}gbaeél %qgm% l%niol f&%& (tactor

|£) ”é‘lf%rix t% as as a t@l?l\i/rlin crt&
. iﬁétiﬂntg%&?tm il i @1%%?0 e L%Jb&mﬁézng
NexiaReamp3 Uk angvable manner via a linear motion guide (LM
gwd 56. 30 As is shown in FIGS. 5 and 6, the terminal insertion head 54
compripgs 3 fiamesiedagtenethinthedifeanppetion guidaind @ifiist baseoa.
platecatt 60-atiackieovioghecfraime (D8riarchdadlpssiew init&Rsomsitadoton
freplye naiseavand fowered, and a second base plate part 62 attached to
the first base plate part 60 via a vertical cylinder 61 so as to be freely
raised ani TRl BB AAPEREREHCH] SHive s EPEKELD AOTHIEBS i itspalled at beams
thie jﬁ%t@éﬁa EIPFFfeé fitst Hadesdl a%@ p@@ﬂ%?ﬂh@%ﬁ%ﬁﬁ%@mﬁfa ﬁ?{,";j fsgna
Bl T Ea 4d m{&ﬁ&g&ﬂ% QPR it B RS o

rwector gripping, unit Ca Wil axls beam 53.
eflec%rlca wire %e%%rgtlon unl pFI)’ISGS a palr d?f e eé’trlca wire

separalQn 40 GlIaWSs %9@9!&&%&99@9%@9&&'9@1@gtuih BJ Allis7 of the
direation.(depth dIFRCHOR MG 2. ahdOhand ashuek cuindps o

causes the electrical wire separation claws 65 to open and close. The
terminal gHRRNG UNitI64 compuses apaihofftantskleelRcpeghvi e frame 58
gaipping ichbdiands 6@ paitof ¢ eafrsidaselgatr gakwirergrppingthanas &% via a
adlistehuekicylinder B0 ¢hae! caisebahE drontdidel elestrichbavirelge pping?
htinels 68 thopehbasrb biogmincthedefteitbe! ditedion! ands dodedordlyohigek and
dgHistRsk 71 that causes the rear-side electrical wire gripping

An electrical wire separation unit 63 ts installed at the front end of the first base plate
part 60. Furthermore, a terminal gripping unit 64 is nstalled on the second base plate part 62.

The electrical wire separation unit 63 comprises a pair of electrical wire separation
claws 65 capable of opening and closing in the left-right direction (depth direction in FIGS. 5
and 6), and a chuck cylinder 66 that causes the electrical wire separation claws 65 to open
and close.

The terminal gripping unit 64 comprises a pair of front-side electrical wire gripping
hands 68, a pair of rear-side electrical wire gripping hands 69, a first chuck cylinder 70 that
causes the front-side electrical wire gripping hands 68 to open and close in the left-right
direction, and a second chuck cylinder 71 that causes the rear-side electrical wire gripping
hands 69 to open and close in the {eft-right direction. Moreover, the terminal gripping unit 64
comprises a first horizontal cylinder 72 that causes the entire terminal gripping unit 64 to



hands 69 to open and close in the left-right direction. Moreover, the
terminal gripping unit 64 comprises a first horizontal cylinder 72 that
causes the entire terminal gripping unit 64 to | advance and retract, and a
secon horlzont Ilnd 73 t Ca I%/athe rear- |d electrl

and fetrac

adeﬁee rﬁ@; Ig § zon uses t(ﬁ ter rear T ée electrical
wire ﬁr ap dvanse n

to each ectrlca W|re W is to be inserted into a termlnal

inseftiQn heleefis.connaaiar AsiNgL:hy meansioidhe iaeriaahto » terminal
insdARAHA R GPRAMRIH DR e lBalbysaseny uhitdQ:firskloweatsthetenmingl the ball
scrdmaetition fieald &4 drddhendeticat oy lindef6 kidwers:the tyindets lofowers the
twosleetricicwicd gipeiipihandsie8Band €0 TR thaheotwt setsorielestivcaipping
hanglife gRipfiree PHBAETEE e aradeggaliE e Prilival or aif Blelsristis thie 74
that lS se in.a electrlcal \Qnre clip 74. Next, the hall t 59 1 ises
ﬁ e ﬁr xiew unn‘t‘i lseq& ntlret mmal ns%lzto éf j:r e vertical
cyl Er fﬁ raxs 0 NS5 HULIRES wme %S] ﬁ HeGGminal
mséﬁ%&‘ﬂgagf gﬁg W%QE‘BQMQ% da% @51:% 9 -e eh%rlg%r housing 67
thal & DRI @eggt&ﬁllhgaggﬁﬂpmgueie glong the Y-axis beam 53 so as to be
above the connector housing 67 that is gripped by the connector gripping
unit Bthemrthe riote)lthedeallndcovaganit 5@ agdin lowerd thestermigad 54, thus
cauﬁmthonlt@a@ismrmmaeagssmgvthéfeLécﬂmalewrr@%eyarmtmaw%%@ be
msqﬁ@deb@mﬁ@'aﬂwﬂeleeﬁa%bwmm?fee%‘fbéﬂﬁe‘eﬂ”fé%ét%eﬁﬁqéaa out from the

cenépré Fléa ’ngegf n&/llagﬁ% t etxhgp elpééhauet efg}ﬁa Rire separation
¥ heBibr HoULg §7 it Bt i ) e

cy inder 86 Gpens the

e'ecmalv%egﬁeeﬂ&eﬂepz&hwzﬁédmﬁhat %t%&eéﬁ geeaéagep which thes of
clelgad slectricalinings AressepatateshAftenwarshithe fiishhauaantalcylinde: 6.
As 62endhruppensidescavsesthadwadsatsal ieleatsidataniee gslppingchands:tor
howB@nd 69 to advance integrally with the second base plate part 62. As a
result, the terminal C is temporarily inserted into a terminal insertion hole
of thBherihede-HitsReie?. Wﬁeﬁiﬂﬁégr}@ﬁ?%@ea@é’éﬁiéalw @Wsﬁfﬁ ontal
cylﬁgﬁd?e agele ﬁ@%t% SHE a"ra?i’ze H‘éfebr%e SHGEReq e

a\ﬁs%lt e te 1na ertei il erminal mse;’uon
Bf% ush e rear SI e electrical wire
hoie of the cop nect

gripping s éJSR% a result the terminal C is completely inserted into

the tg E@&’L&@héﬁ@%ﬁmah Qe 05 theSRRRECtRs: Reusing 6y HBaca4redaas terminal
inselesiricatviresotsenmitaleGithadhaseialrepdyrbt esiripsected intainal insertion
apferminad, insepissibhole sebhithepednme diorifveusing G2 danrivesepanatedierminal
insgion strohl Stenmipdpifioestiery7apparatus 50, it is possible to reliably

perform the |nsert|on of each terminal C |nto a terminal |nser ion hole o

oo et “‘ﬁ%ﬂm Wﬂ?r@”‘?imc%@?é“ﬁé@n i ik oo shld e

the conﬂec ous;n or o e%em} Graey %143 % O, Fl?e&ﬁ?%r 90 during the
prdfill negis O\elerirEAl WItRS WY JRe il inseriRnineles @l the
W,{Qﬁa%pgmmme@@for one terminal at a time for each electrical wire
W during the production of a wire harness Accordlngly, there is a
problem in that it is diffiguliidARGTEY hENWird Tiemvess production
efficiency. SUMMARY OF THE INVENTION
Embodiments of the present invention provide a terminal insertion apparatus which
makes it possible to perform the insertion of terminals attached to electrical wires into terminal
insertion holes of the connector housing for two electrical wires at the same time during wire
harness production.
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Embodiments of the present invention provide a terminal insertion
apparatus which makes it possible to perform the insertion of terminals

attached to electrical wires into terminal insertion holes of the connector
housi for thgjf t?ctrlcal wires ?t thf,?hsame time.d r| er har

rese vide mipal inse on a aratus
. %}m o B e T & AR s

tmﬁg{mﬁg@ Tﬁg§%§j&l’bﬁpm% WIIER IRgEMS terminals attached to electrlcal
wirgg;ithabateuhelghpysa Glamponennsd o SPecHie da RiNAlRSEFIN0k means
thatheles ofvel comipector dotisingicwhbereindhisRpparaitsieomptises ana specified
arrapl@oteigglitgirergipping unit having two sets of chuck means that
resgé@tm Bh‘gJﬁime@S shapes dleatripatireskblel By reElenpivtebmdraespped
AvfgariEr pitcReARY HE o eHUiich iR AR aTERg %mtﬁ&ch at which
e dp é‘fF?H&j‘ g&éﬂ BF scgtéféteve \X}}f*%grfh%tl%%d i E ety e8I o b
tck Sgans

inse term msert 1 € CONNECIa OL'S & €se
e SpeCI arrangemen n arrangement

pitch.at whichthelefninalsialtached; %1%%]?%W%Wfﬁ§ thatraiCouter claws
op<EPRRC: RYe8, R-ghick means ean FeniBsareddnie spectieddBrmiaabnd air
chugsertion holes of the connector housing. In an embodiment, the electrical

wireogeippinigrussitsoishecom phige anpal iofoutet Tlawaeopenethanttetdseduier
clatyy adipge Hipelpek A aWBaW@Tq}ﬁiWéf claws opened and closed by a

secabfeHier EPFRNBIE EH WP«?@% ’&‘fﬂf&‘l’%‘}ﬁ}@aﬁéefsofgﬁﬁ@d" of the
tw%mrah%gﬁﬂgﬁﬁ Weaf???é nt ? Rﬁec HCEL aetra(i:leaw of tchg e two
cnl AL el ﬁﬁuﬁﬁtﬁmﬁ@ SANSIR M heard. so

il Q4D @faw EE @wt%mﬁelwvaw@mmlaws and ey inner G
of the two inner claws, and the change in the arrangement pitch of the

electricalbaweasrthiatiane:grippechhytheapwartich uck prieamrsrsipexfidemad bypport
thetlverfingtsaitachertlo 6mudiagithievvwse outer claws to move inward, so that the
two outer claws press the two inner claws inward. The above termlnal

mse}ﬁdhﬁaaaﬁaf‘réfaglﬁ%h ﬁmﬁ%@ ecé’t‘ﬁ%ﬂ% é?&%htﬁ i ires

e poa thedt ?ﬁﬂgﬁ‘ﬂ% F% A arran ABOVE fHRArSeH Pif W,quh
i%g? 1 ék%t U?QQ?%@"@Q& %&ﬁ%ﬁ) é ﬂ?‘ s@F@erH&E’e‘E f the

cor ?ﬁ&%@u UKEJREROR, i ¢hanaed fﬁqme@{ %Mlﬁmgﬁfﬁ%@ﬁm@%ﬁd@tmmms
mwhichnthemelectricalwibes asenbeld hyuthe clamponaramsdoan-airangemenime
dupiictviat Mhieh thelterioinals attached to the electrical wires can be
inserted into specified terminal insertion holes of the connector housing.
Accardiisgly!- |tliﬁstbb§§%}“et?®"rm7§éﬂﬂ%ﬁé“t@r’?ﬁﬂ%ﬂ@faﬁh‘?:ﬁ@ﬁt‘t@aélé@ﬁl6’3]313111% unit
CORFESS ﬁwt’lé”téﬁﬁ}ﬁ%ﬂ ?Hoé’\@rﬂ%@ﬁ* é% %? %ﬂﬁé‘éfb?l ISl foiel ﬁh}‘ge‘;i nnes claws
PEIEEHER] RiFeS5E ATELA PEaRele Bk

WO ou %EI' clg 3]‘1 O € mner cia %j) mner C aws, the other

fro one ouier cla

(0T, 1, hE AHOVE SRUTIRALINRA IO SRPAFEIR. N8 ISP HEAL W er claws
an@ '@9'5\9&:&" MHhFRIMPISER: W‘I’iiﬁf‘ eWiR! claws QRened:And slasedhbyt Aifleshr the
elRiFiENUGK-anEha pais-ohianer glaws, epenead-and clpsashiviasasomebaii: chuck
ca@iclie one aherckameansoof theatd/achuckeneanstds fiawmedss the two inner claws
inward. Accordingly, the gripping of two electrical wires and the changing of the arrangement
pitch of the two electrical wires can be performed using two sets of drive systems.

In addition, in the above terminal insertion apparatus, because terminal guides that
support the terminals attached to the electrical wires are provided, it is possible to prevent the
occurrence of positional deviation between the terminals and terminal insertion
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from one outer claw of the two outer claws and one inner claw of the two
inner claws, the other chuck means of the two chuck means is formed
from the other outer claw of the two outer claws and the other inner claw
of the two inner claws, and the change in the arrangement pitch of the
elg r|c { s that are g % %qob } t\{vo ehuck means |s erfo med %ai

TG ais Wl{CS are msene info t 18

{
thq;l g‘%glg Oq HEK, Gausil 20,9 er claws to move inward, so tiia
two outer claws press the two mnei’? claws inward. Accordlngly the

gripping of two electrigad;wires:and fire; cRangingoiihe amrangement pitch
of the two electrical wires can be performed using two sets of drive

systemsrig. addifipessprdhe: ahaventerminak NSLEAN: apPALIUS DREAMSRIts of the
tereninadiguides thapsuppoftthedertiralscgitached - toithegigctrical wires

are providedZitsis frossiite td fhexventtienseccorrgnee s positiond1G. 1;
deviatio betiveersithievtermirbistandrté rmiabinsartion: 8shotesiniéh the
terminal§'&ttdchad ee b sretticaiowivnes! b sdhesertic imeise ek means
inBEMIGRAHBIES ﬁr’ﬁﬁéﬂéaﬁﬁ%@fbﬁmt?ém hemEFF[bCEéc:RlPTmN OF THE
DRAWINGS S FIE0 16 BERY E?& ABARRY aitrdfig?294; and
structl(u%{e Of 55l T’Vlew ﬁ% fg en!“ﬁfhné éléslst'i}}ﬂ“ Eﬁ PARYEIE ighe terminal

embo meﬁ?ofl?ﬁe present invention; FIG. 2 is a front view of the terminal

insertion apparatys shRWH NI HiF g ISk EgeNR minal
insertion apparatus shown in FIG. I; 10 FIG. 4is a persp\gg{%tle%vrv

Show'ng"ﬁh@t@ﬁhﬂm%ﬁ&;‘@%ﬂﬁBﬂa@d@jstbﬁaﬁmm@@ﬂsofm@\ﬁFj’,%glmnmlion will be
tedaiaréd d seidionvappatatts: shawmnkdG. |, FIG. 5 is a side view of the
terminal insertion apparatus of IP 10-112229A; and FIG. 6 is a side view
showingltHe terminesinsariorchehdvypravided: inrthedemnitat dissetionl parts of the
appErERSSRBINN IAPREIGUSEE ESERIPTIOR: ORSTH B RRERE RIRED a front
EMB‘@PﬁFh‘E‘RWE}WHéSFé?ﬁﬂﬁaPﬁ%éFt%ﬁ“ab%f%é of i &mbadiment ef the

thE BRECLHERUBRABA (i T8O HBde ibed it Refepeite t’éetﬁéhowm“ the
fi un e: 1: fq e Verékllrf\zgf?& C fﬁ&:g‘&fgf’éﬁﬁa?e %Jj%fhown in
esé%ﬂ&%';R% qf the terminal nser |0?1 apparatis o aﬁ”e%?)dﬁu éﬁf tke are
the present invention. FIG. 2 is a front view of the terminal insertion
apparatus,s ey ididn Fifara.45 3,616, view el tha,Jerminalingaion,

appRALAS S dL FIGetdicdt Kired 15 aRatsPRAIVEVIEW SBRYING e LR ctor
scheniaficistitetverohthe:ahpekunrans provided in the terminal insertion

apparatus shown in FIG. 1. Furthermore, for the convenience of
descriptién ithbotermidd(§uiddsooghiie thkecarerdnittetbinabp@ s Themprises an
teisvatthsarivivegpazatus yhowedinnRIG stig st toinsert teeminaldCigures),

a connector holding unit 3 similarly arranged on the surface of the base, and a terminal
insertion head 4 attached to a stde wall B that is vertically installed on the base.

The electrical wire supporting unit 2 comprises a clamp means 6 for holding electrical
wires W, and a terminal carrying means 7 for carrying terminals C that are attached to the
electrical wires W.

The clamp means 6 can hold a plurality of electrical wires W (two electrical wires in
the present embodiment) at a specified arrangement pitch o (approximately § mm in the
present embodiment, for example). Furthermore, in cases where the specified arrangement
pitch o of the electrical wires W held by the clamp means 6 is set at 8 mm, this arrangement

pitch o is a relatively narrow pitch for clamp means provided in automated apparatuses of
this type.



- 30 attached to one end of electrical wires W into terminal insertion holes F
of a connector housing H during wire harness production. As is shown in
FIGS. | through 3, the terminal insertion apparatus | comprises an
electrical wire supporting unit 2 arranged on the surface of a base (not

shown i he JigeEes)noRfnd GRnE ﬂ%FQ;ErE@MMéé%%EJmi kagly @ranged ARector
thecsuifaee ptthebase ,aaadﬁgeﬁmmai anseryen Aaftaehes ttha 8id8ricd on
wakleBARatats ymtg:ally installed on the base. The electrlcal wire supporting

unit 2 comprises a clamp means 6 for holding electrical wires W, and a
5 terminal Carryingnph éansiZifbecht yingdeemirfals & thatareaattiadchedhto thehe side
40xaleBtrival wites\ir THeudtahsarrean Gty ol dapllialityedf eietrichbse plate
wupeg W tweheddetiedirivivess iplatheaprbbaist 2 hebaoit b catiadshetifiey to be freely
AROBIIH- TAPPFOSIHISENS BRRPIAGREIJR e hehip duisseritd fase plate
ex&ar‘ﬁ I%) Furthermore, in cases where the specified arrangement 45

pitch a o% he electr caJ wires W held y the clam eapg ?egsc %%ts £ anJBib

this arr ggn?o telcélt%f}%gl 8 CO“}I?&,F(FS aWS 244 an ened and
prg&lﬁiﬁm@wéféafﬁgheap%atﬁgﬁ ‘% JXQ%s%"ﬁh%c%%qg%w?eqﬁfpgﬁuaied

unit 3,COMRISESSpRaseaRIate part 9 on WhICh the connector housing H is
15 carried, and a locking means 10 for locking the connector housing H

carried of;s thexbasepate pash& & Thedeimiaak neesion haaddned substantally in
conpsiags & fiistdiasel flaiesparttd:3 tttddheig iodine-sicd laftalipB diee@ion in FIGS. 1
vettiddh aitgylpade 21 thegasridddfrewlydaisdd wrtdddweeedya( satoridirection in
baB&sPldtenparets eneachety wyekddirat hasw siatepamd 8fvle aubwidizortal 2 and
20 ajr’dylinder 14 so as to be freely moved horizontally, and an eIectricaI
wire grip mg?unlt 16 attagca[hed to the Fsl‘,%ecoga base % late llag(r t15. 10 4 S ettr
eleﬁg%aé g Eﬁtﬁr Kiﬁrccﬁ(é r@ %;I?F?E I’Ef;‘?s& }\1% bjgst%g?%m%mde
aniPoah m ERGH i R R R e
18 and second alr chuck 19 are attached to the second base plate part
15. 15 Asdsmshewmin Rl digach.afithe outenclaws 2ler aRdwdBilsr claws 22a and
formedsubsiasiiaysicedhe shaperaftheflgkai/d oas seen fronadherb. In the
lefeleghtdiraetigripleft-rigiht difeatiemind-1&Swo andr4d)a &y 12 paits 2B dibtwo outer
30 protrude HownwHrdinane et ticabdidection(yestidal fdire ctiomirr FH&S?2a and 22b
anehd yhereriespectiveltisrovidedeathve tipaend! gobtivmsiaf theeoufontibgstt-right
21 digpidero0MOTBO R AR BF thBithFaledhils Sed b gsbadminnhaet 16, the two inner
suBSIEN RIS AR %8R 3&5@’6‘1‘%‘1’@?&@1‘30‘E@%é‘é@é?f*ﬁ‘b?hetﬁgféﬂ“rfb%tm“ as shown
dirBehisiab ¥Hotis i Elé o} B ARG PARRAVPrS R wires W arranged at the

35 specified arrangement piich o..

10

25 @

Furthermore, the one-side outer claw 21a and one-side iner claw 22a make up a first
chuck means 26a. The first chuck means 26a grips one of the electrical wires W with the
inner surface of the grip part 23 of the outer claw 21a and the outer surface of the grip part 24
40 of the inner claw 22a.

Moreover, the other-side outer claw 21b and the other-side inner claw 22b make up a
second chuck means 26b. The second chuck means 26b grips the other electrical wire W
with the inner surface of the grip part 23 of the outer claw 21b and the outer surface of the
45  grip part 24 of the inner claw 22b.

With regard to the first chuck means 26a and second chuck means 26b, the first air
chuck 18 causes the two outer claws 21a and 21b to move outward, and the second air chuck
19 causes the two inner ciaws 22a and 22b to move inward, so that the two sets of grip parts
50 23 and 24 of the respective chuck means 26a and 26b are placed in an open state.
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downward in the vertical direction are respectively provided at the tip end
portions of the 25 inner claws 22a and 22b. In the electrical wire gripping
unit 16, the grip parts 24 of the two inner claws 22a and 22b are arranged
between the grip parts 23 of the two outer claws 21a and 21 b. In the
electrical wire gripping unit 16, furthermore, the two inner claws 22a and

22b anw outer 30, clawsiie and.24:h atg aranded $9.0at 18 Hilnermore,
Hﬂgﬁ% é";"é’dﬁﬂ@E QW\% %%ﬂ?lqu)»g @a%ﬂ&l Ztlf'I?tg sleer:s ;%grg %&Qﬁ‘e second
t\gflpéau&f@'@mez hadrdlbexerian %wérmmﬁtmwgmhgl(ﬁ&wsms of

Mareqyar: inthenitialstateafibenelechisad ma%gdlmi@gewm&elﬁnt@ame state.
inner claws 22a and 22b are arranged with a specified distance in the

left-right giseckianasichovim dgnpbltzSnltdndvise apdesdliow the gripjping bhe
thiedwicableictsidébuiresitharvangeth g tie 85ssPendidd driemgarmeive pitetk means
a2daunth énbyepinenp ne dideoUte atan 2z andiondsite Fréithdamredtare
nehikek gpranfitée eutibmeans 26a. The first chuck means 26a grips one of

the electrical wires W with the mner surface of the part 23 of the

outer CI%{W I‘ﬁ%ﬁq‘ﬁhé‘ﬁﬁ%ﬁ e fftgfeaq’ri% % 4”21'60 t{}‘ié ﬁg‘f of grip

2
gr%{%fps e two ter w52 and 1b to

at the w ss e (W0 m claws 22a
inghslew 22D %fﬁ eand %EK%&%%H.? %fa%é% a2
W@&ﬂ%@@%&@i@% % he %&&@ Wi YYih m i%%@mqmi(tm@m 26a
O5iR) BBktigR P th%@ﬁt%ca@%ﬂbfﬁ@@r&@@t QpigE swslarRiohthgs 45 ARP P8 Heh-

2401 the danemataw 22bc Wituegardiodbedicst ehugkspeansi2aa@andhange the

secandabugktnedns: 26D cberfirgtaieschiugk p& cause sihectwer ptipgrarts 23 and

clawg dtavanchkbrtenmave outicire; amdathe sedond air chuck 19 causes

the two inner claws 22a and 22h to move inward, so that the two sets of

grip paris 18028 dngkancopiRer e ettt cHudk meuhs 26 hHY pBbsaiert erip
!ééé%cﬁrﬁ%h?éﬁé‘hcé%‘té BAAGEY e FArdEthe TRsEE HifdRABaF<BEE Zridind 22b to

SBDR A ERER hsoHn! Wﬁ%‘é@gﬂ dat‘ﬁé frsturehaeR18es Vﬂ%&& “’tra ﬂ‘gs 2la

D q?d%éf"étl‘é{% T%u‘%ﬁ{aa 1% 66 G b& ’th’§ ‘“”“ i 2b. Asa

4, all
£5U QO move the tw and I]( eans 26a
1 ahses 1 o] gy %égp}ab%ég%%ﬁm% S, S e
t"t%r?s%Eﬁl R QRPN ﬁtr?@QE&EP{&g He m%@éhﬁe%@ﬁ‘iéﬁlgf the
2%8&@&%@&1&%&@@ ﬁ%@cﬁﬁ? e Misteegerlswaaiwe SPRINGMRILLEK
makas taasaibie te Yripser srlgase the electrical wires W between the
two sets of grip parts 23 “and 24 of the respective chuck means 26a and
26b by dpenitig 6rsclosicigrihentvidaseis et gripcparts:23randidiotiinee the
respegtiverl @ishudkmeansi@Bacalndi26hY krihedio tbhuek sieansRqartaih and
26H thdtcarevin chsthtwdnmwhichith e dwbsetsofigripiepartsn2@ramtii@dhareat which
closedsithgifirbvairscuok d BecabsddiHecwonguteroieive 21 arange2td totch p at
misletftheremiiwiard Wedmstithdariocoine rarwd 21 ardpaspbedietheo sets of
(v ele Aaed 2581 1BeARA Spistirrard 2l Gbbhardieeesly inserted into
bR BT iRprH el DR A RGO RS HoigaR it is possible to

move thﬁl Yl\lig csaggs boyf er@jatqg glgﬁ?glg‘ éle %ffttEg :E}Vr\{gr% alilix? gfathe f2 rst chuck

means 26a and the inner surface of the inner claw 22b of the second chuck means 26b to
contact each other as shown in FIG. 2, the arrangement pitch of the two electrical wires W
gripped by the two sets of grip parts 23 and 24 of these two chuck means 26a and 26b is set at
the arrangement pitch B (3 mm in the present embodiment, for example), which allows the
simultaneous insertion of the terminals C attached to the electrical wires W that are gripped
by tie two sets of grip parts 23 and 24 of the two chuck means 26a and 26b into specified
terininal insertion holes F of the connector housing H,

Furthermore, in the two chuck means 26a and 26b that are in a state in which the two
inner claws 22a and 22b contact each other, the distance between the two inner claws 22a and
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and 26b inward in the direction of arrangement of the two chuck means
26a and 26b (left- right direction in FIG. 1). Consequently, the electrical
wire gripping unit 16 can change the arrangement pitch of the two

eIectricaI wires W gripped by the two sets of grip parts 23 and 20 24 of

chuck means 26a and 26b maller pitch,, | tw
medte A R P R L B T v e

24 are closed, the second air chuck 19 causes the two inner claws

22a an%&b(@x,%@&’%tﬂ‘&ﬁhﬁﬂﬂ@ﬂ@%cﬁﬂ thatthe-twonres plans Aaa and
28hprasiheatyue optentlansuias 25 aada2lbyeriward cids heasingthede air
disiante tetweerthodyeitner oliws 220 anth224. tAsha seeaudhdtdplate part 15.
possible to move the two sets of grip parts 23 and 24 of the two chuck

means 28ecsanith26H30ubwareh inuppertihe ttiom ol af angdaienttof thetwel wires W
chitclesprsting PBanadd 261y, ICdnSE thecatipr ke elotaieall Wivee def) ayfles 29.
1é“le,eawﬁaﬁ@értﬁeOaﬁawgérﬁeﬁtvsﬁamaiw1%8@&%%&%?@59 of the
offpEd S %é?érﬁﬂ@?ﬁlﬁaﬁg‘%lﬁﬁﬁﬂgomﬂ%btwo chuck 30 means

26a an 6b to al Iar er |tc {.Je d ttp e first chugk meﬁqﬁg %%e %n(%ma?o Qs W

e ta ermmais it
chuck 1 f
e e mto e mse etermmal

0 £ ing t
Wmeg,ﬁ s B% ¥V8’e§§¥§e9? gnp part 5% and % ege two
chuck means 26a and 26b from the specified arrangement pitch a, at
which 3gthase.alestricaloviresid have beaniheldiRy the.clame means Gio
tor@hARIangerme NbRIC(3iatcwmhichiho denpinals Geattaghpdidonthal insertion
elggisiaalwings Wothiat@ikaigripped bywheiwlo: seisieflgripapaiisa 3ranp24
ofttfertivachuckreneansi2barandt26bicdr be imalltane ouglyringsntéd inbothis case,
specifiettteymilvaltingertiion WolashEldbiribecd ame ctorticusinbiielieaninal siisitiached
cdséhdippatisinglehe iahwuistiatie prthé dARbe EEN 2D GT teistchubRre. the
MEAHE 26U At titecinief $n faee 6t tHEshe ey ot iftpasutsghty set at 8 mm.
chuck means 26b to contact each other as shown in FIG. 2, the

arrang R 8%‘1&'8 S\ R Byt %1%0 g pfn this
S R S
arrangement pitc mm'in 1 e prgsent em'b%c‘inment for example),

which aligws the, 4&%&&?%?&%% grialy) @ftmﬁé%'{ﬂ@ﬂ{ﬁ& atirehedlo outer
thegleetricalavires M\ thatare.aripnesh buithatwe sats Qh QSR Oadsad@Nrd, and
241efttheiing dhuckmeansBoa-and i@l intosspetifiedcierninahinsestionre moved
hales:fd Gbtihe: connecters bopsnepits Butdermande irdhe twocthtckeneslta and
26atamd @6trthatanetinly state satwhich the two 50 inner claws 22a and

22b contact each other, the distance between the two inner claws 22a and

6 22b is Mased t@itneelgﬁe@ﬁleﬂrmgtamé@@egckﬁa@at &oBvBcHy eSSt gip two
chBBK $B¥aidigiReb aiv Bekttaisdich Biacotrrts B ot with a
mrenlet dtance bl eiebsdicling & fhe dissainasr Wl Yissne Bintro

161 BIGHOVIERS N Afﬁaﬁfaaﬁ?aﬁhﬁh%frgﬁiésé YHHRENSPERISENed and
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Then, the vertical air cylinder 12 lowers the electrical wire gripping unit 16 that is in
the initial state. As a result, the two sets of grip parts 23 and 24 of the respective chuck
means 26a and 26b are respectively disposed on the outside and on the inside of the
individual electrical wires W that are held by the clamp means 6. At the same time,
furthermore, the respective terminal guides 29 are disposed on the outside of the respective
terminals C that are carried on the terminal carrying means 7.
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are respectively formed on the inside of the lower end portions of these
terminal guides 29. 10 The recessed parts 30 of the respective terminal
guides 29 support the outside of the respective terminals C carried on the
terminal carrying means 7. Next, actions that are taken when the terminals

Catta ed tlo tp elecglc \g/lresW are inserte |nto erm | insertion
1 1 ovel ward

on &copne CTQC 23 WO %e(}l*t%c a1 er Imove War 5a
TFE. i‘}% 0 Q{é t%; %ﬂ § %BJE % aan\&lﬁgg g:p the

}@é&rc &% gdgggr term|n Insertion holes F of the connector

housing H by means of the terminal insertion apparatus 1, the two
electrigadwires, WetemhishsthectarminaleC hayahern cimpatdQuides 29 to
heferehand inappvions siepasedsisetinihe: electtical wirgSuppasting
sipip@t thethisniase thedespechive:glestncalentiries Wiraserheld by the

clamp means 6, and the terminals C attached to the respective electrical
wires Wea?elmaee@&bﬁfmelteim|i-%1mm§hﬂgim§méw¢—grwmwt 16. Asa
Erdhgerfent et sptte kbeceestiiasr Riraedre e e tisedianf attached to
mesks el gfeﬁaé’\étmh%%wﬁa?ﬂn‘@fmsféf IR hoLRIAG H IS et in

eedinsist g b o Spcegg%e g ot
ch'rem Qﬁséie\% mtmﬁ?nefo@ %hum M géw e ey o
e bk s T B i e HS%

& aran emen pggxcx at

éﬁﬁemeiym GHnRIng Lk 16 thal = i ivtial siats, the g olter
claws 21 a and 21b are arranged in a state In WhICh these outer claws are
moved putwed diraebthe twRdnnRIGlawRL 20001220 8,3l AL Hha inward,
glatednswhieh thesednbes slawsnake ROVED: JTWarGhssontRAtHBaIVICSatStRE inner
griffapants 23 :anrd 24vof2ih ef rhs peativiec hintick cnedlts 26ecanck 26harer. This
placgcs ihaammumaiynopen stite. (85 Nioramierjis Welelestriggipadrey the two sets
grippingpUn S 1:EARALdSTe thie iitil s, Ahe wdo.Gnted clawsizdaiahd 22b
asopREespaed fhiwmtortinasbanine iR anecaivandg e withiaalspetifigdgd to
distanve ?ﬂﬁfﬁéﬁ@éﬁlff@ﬁf’ divecsF & tsER e dBs At éﬁﬁ@ ehthgFiptpor
RﬁBS'B&‘ém 3;%?&?\/\? wéﬂa?feﬁ é‘i“fﬁé & & B%Ff}%ﬁ%?ﬁte‘ﬁ feh of the
éuf’ ijg% 4‘@3‘ fr? iihpsd mY tHe gﬂ@‘é *’g‘?ﬁ%‘% Y Y g"‘iﬂ%@ea“s 26a
rruna S€S

111 u1 es %0 move further

uide air c u
t Qtldstﬁl[% u%utl Ei % mjrﬂ agg C; es g% rceog{gmug,t% gé; &eQermlna ¥ attached
hel HQr@éB@&%@F&@l&P&Q In which these terminal guides are move

outward. Then, the vertical air cylinder 12 lowers the electrical wire
grippingudnit- 16 hatd sdn-4adhs indial stalesAsh LestibaaheMRisats ahit 16 w
gt pad e 3 dine et thehtespealive:ChutlpJngan$h26ambd2 GbIa unit 3. As
respelctiveleaispdsedionriibietotiside ahdtomthainsidenaf theripgivielak two
etecticaipwires AV kb2 avé theldsbycthe claphprrreansGanktbieasasimastimegusly
foptsdmoestrelindspeetve reemirabg aides’ 29 srardigpobedion fthe a temporary
Gitside of the respective terminals C that are carried on the terminal

carryi ég means 7. 50 7 Next, the first air chuck 18 causes the two outer

aws cmﬁ cl{ﬂB tﬁf}“ﬂ%\}é’ m%gmn of the terminals C into the terminal insertion holes
%], 1¥\1le termunal guide

air cylinder 28 causes the two terminal guides 29 to move outward.
This releases the support of the terminals C attached to the respective electrical wires W by
means of the respective terminal guides 29.

Then, the horizontal cylinder 14 causes the electrical wire gripping unit 16 to advance
further toward the connector housing H. As a result, the terminals C attached to the
respective electrical wires W are completely inserted into the specified terminal insertion
holes ¥ of the connector housing H.

Furthermore, foHlowing the insertion of the terminals C attached to the respective
electrical wires W into the specified terminal insertion holes F of the connector housing H,



10

15

20

25

and the second air chuck 19 causes the two inner claws 22a and 22b to

move outward. As a result, the two sets of grip parts 23 and 24 of the

respective chuck means 26a and 26b grip the respective electrical wires

W. 5 Moreover, the terminal guide air cylinder 28 causes the two terminal
uides 29 ta e inward. Cgnsequent ecessed rts, g e :

?é% StV te ‘gnéuﬁ\{ hgic W“ggf@jsﬁfs%arf‘fﬁyé‘%%%ﬁ sp&na ach %S{é‘e respeciive

TCANS a 3[1
respective electrical wires W. 10 Next, the vertical air cyllnder 12 raises

the elegfrical WirgniRRpiRg WAL L16pAsAuieuts Rasiianing.inthevesticaly
gi@gﬂg%slp&rrf&wquh@&w%a&h&&@am@@@ attached to the electrical
wires W that are gripped by the two sets of grip parts 23 and 24 of the

respectims chiitk meahs26amod i 26in ahd spaciiicdsetiotinapinsastiomables the

hotesdr of tivagonmdetontladusingckd dispbsedirthe conmesatondeaidingotmit of

Belpothisctadeutineg & fanyensistrpirt v oEte dGHsleatdcabwires W that are

gripped by the two sets of grip parts 23 and 24 of the two chuck means

26a an‘de%b‘%?‘tﬁé‘@@étF}ﬁ%\FFWé HpimgWi A g ety thicagy diifeh of
phtch %f’oa%rﬂj’ﬁi%ﬁ‘?ﬁté@é* \gvae% Rctht: E@f&}ﬁ%@mﬁmxéa@ﬁm Ghtpree drive

ms fe driye systems that respectiy, rve two means 13 p the
1n§:v rg&e?ec nca u s’ an a@?v 5 et ter sy

em dt move se TWO on ng 1 5.
3, &% i %{, e IR S m%' %vn{;%gy &0t e aic
IRk & K J%%%B&gﬁﬁt% 1@51%{ s%f the
'F&@ﬁécﬁl%%%%l@ @E&H@%@%ﬁ@d&hﬂ%ﬁ@%ﬂ m&%@@eﬁéﬁh f‘;[l 8 two
@t&ﬂgﬁsmsawammmepgﬁﬁmﬁmm algstrieal Wirge W HadiBk o grip two
gripprd yiihaivo seiscofltgriprpars da pod 2468 the inppeluriktmaanses by
26aandy26h tet3dhdnivevkighnis.the arrangement pitch (3 for allowing the
simultaneous insertion of the terminals C attached to 25 these two

electridaladdigsmrimtdhspersified rainapimsertion Holeserbpiiibedermertoprts 30

Wé&ﬁﬁ%%@tfﬁ%@%@wﬁ@ E%gdﬁ%ﬁﬁ“tﬁé%‘ﬁéﬁ A m@: resgeotwe .
&8 ch P SYPHIBITR B watiopPfsen the
s o ] TGO ‘8ﬁ g%ﬂ%"gga Q{égfma@&%ﬂ%@%w
alrcyllnéree'rlﬁ%ecgusnecs)t Emc1>nterm|naf)gU| 8528 0 r’r(%o{\i/né3 rther ivard

thus causing these terminal guides 29 to continue to support the terminals
C attached 30 to the respective electrical wires W. Furthermore, the
horizontal cylinder 14 causes the electrical wire gripping unit 16 to
advance toward the connector housing H that is disposed in the connector
holding unit 3. As a result, the terminals C attached to the two electrical
wires W that are gripped by the two 35 sets of grip parts 23 and 24 of the
respective chuck means 26a and 26b are simultaneously inserted into
specified terminal insertion holes F of the connector housing H in a
temporary manner. Following the temporary insertion of the terminals C
into the terminal insertion holes 40 F, the terminal guide air cylinder 28
causes the two terminal guides 29 to move outward. This releases the
support of the terminals C attached to the respective electrical wires W by
means of the respective terminal guides 29.
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Then, the horizontal cylinder 14 causes the electrical wire gripping unit 16
to advance 45 further toward the connector housing H. As a result, the
terminals C attached to the respective electrical wires W are completely
inserted into the specified terminal insertion holes F of the connector
\F} u 'n% H. Fgr]thermore, following the insertion of the terminals C

at Is Lin 8 . . . . .p .
Hﬁ%@&%ﬁ‘iﬁespectlve 50 electrical wires W into the specified terminal

insertion holﬁszé%f?m%9&{151@@%@%%9;%néala@egﬁmipmmo electrical

Elrcticahwires W Ryithe two sets LR RAIS KRN0 RHING IRIRSHYSr
Khlels Means26a and 26b is released. Moreover, the electrical wire

gripping unit:Ag ipgatnediipritie mitrtataip windsSpprapatedfaninserian of
af.subseguent elgeirical wirestWé. of iusglduring wires hakhiesshprbauctieanps at a
the térininahgasertipndpparatus 1 enables the insertion of the terminals C
attached to electricahveirercwysiptentr thirpaldnserdohtiohes roflagiecal wires that
worneerdriobingd shrdvbersdiment\wiras Wedrtressan Bise lamHere,
HERCGIIPhIG WO SIERIHE AT RS Wiathaldndhg it _‘tﬁ‘"é“a?’t‘éfﬁg%%@ﬁtgfj%ﬁj by
e tHeShutdTABLRG RidREALE WP RS S SRUMARPHIEdSLE ) (i agpetor

?8?5}“63‘ three drive systems, i.e., drive systems that respectively drive two

gripping mean, for, GripRINg g QW%QEQL@A%%%' &irgsW,and @ drive
system that @i&%@’é&'&%%’é’ﬁq{ NYMEAPTisdaHOWENleel L INE opened and
glaelicak Wike SFQRIAgHAY 18- rthRtNANRJJARRIIRN-ARRABAN Sedo N 8 AMhuck,
chuck 18 and @iEhwickkAsRerdorm eh@grppiagsof twaeleairiCalwWiies MMw of the
yormeandaithed respectiviachifckaneansdtdsand 26b and the changing

of the arrangémethtpitelrioftheseftivo tededtridatwine s\t ¢s) theother outer
térmiriahérisertiorappearatdsit takesnitpbssiblehotyripiiwoclelectridal

wires and to dliahgestHe Reramgasiait piteh of tcclosigrpped Gréemaatpped by
HFEE BT ush Tsiig 'SRRFIRIBSS B Givve s yhsin g uH ad s, Uen tae's to move
B e e Sty PSS Fe SR BREREFRE 848 Y parts 30 of the

respeciive tefminal quides 29 supporting the terminals C attached to the -
E%ﬁ%%ﬁggj%{' ’%wﬁ%wfﬁ,&?m%;e lg gtgg%\(g@,tith%%surrerﬁce of P

eviation between the 25 termina and terminal insertion
holes F when the terminals C attached to the electrical wires W are
inserted into the terminal insertion holes F of the connector housing H. 9
What Is Claimed 1. A terminal insertion apparatus which inserts terminals
attached to electrical wires that are held by a clamp means into specified
terminal insertion holes of a connector 5 housing, wherein this apparatus
comprises an electrical wire gripping unit having two sets of chuck means
that respectively grip two of the electrical wires held by the clamp means
ata

10



specified arrangement pitch, and the two chuck means change the
arrangement pitch of the electrical wires that 10 are gripped by these two
chuck means from the specified arrangement pitch to an arrangement
pitch at which the terminals attached to the electrical wires that are
gripped by the two chuck means can be inserted into specified terminal
insertion holes of the connector housing. 15 2. The terminal insertion
apparatus according to Gl&is AlvHERIR the Bl&EWisRIAVIEE gripping unit
comprises a pair of outer claws opened and closed by a first air chuck
and a pair of inner claws SBehB4 Shd2EIdsHé B S keedRE air chuck, one
chuck means of the two chuck means is formed from one outer claw of the
> two outer claws d on ner clayvioft e two inner C|aV¥S 20 he othe

esent mvent n to na 11 emo aratus
Chu% Enenab? 8&1 nse 1011 E % %

na& da %CR ?() WITES II’ltO Cringt 1

term e scrtlon
of e h%ﬁuq Rxfaegié@e% Ch%gwaa@a%hwg%mimss
@9&1"1 @%HQQH&@%Q' 29 el%@%@s"ﬂﬂ%ﬁe&ﬁ%ﬁ@rg Sﬁllg; unit
10 by 1R Sy ckimeansde @@J&@@B@@nemmqﬁuﬁwechmy SRS IArical wires
tWOROHLE! SlaNSaiay RANEs War dp Saihpithe AWM QUIREICRWERIIRSS/ ENEn BMO means
INNBFaCiaWS 4B Wikhlg2th ar-fig:defmi nadcin se iier-RpPiR iR k5 RCR0NHNG$0uripped by
Claitsd ar cliwdheneompisiagd teemifrahgvides thaisuppaikthedesninals to an
attaghegkte:theielk @ricatviitese 16 hiRMINAL:dNG ERHEONARBARAT USthat are
15 ABGIbRAIG @fe THEBISChESURE &dt idlarobjectoktivd presercified terminal
invesstiviotbprovide theteormivrdihgestigrtiapparatus  which enables the
insertion of terminals attached to electrical wires into terminal insertion
hol&€-df a connector housing for two electrical wires at the same time
during wire harness production. The terminal insertion apparatus |
comprises an electrical wire gripping unit 10 16 having two sets of chuck
means 26a and 26b that respectively grip two electrical wires W held by a
clamp means 6 at a specified arrangement pitch a, and the two chuck
means 26a and 26b change the arrangement pitch of the electrical wires
W that are gripped by these two chuck means 26a and 26b from the
specified arrangement pitch a to an arrangement pitch f at which the
terminals C attached to the electrical wires W that are 15 gripped by the
two chuck means 26a and 26b can be inserted into specified terminal
insertion holes F of the connector housing H. Fig. | II
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