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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 caI able of mo\éllln%alongst Q%C}gbae is lf)ﬁ?n‘% ﬁl%nqﬁgg% ?ctor

dipping SR TR Se ot e 2
TR S L5 (0 A i L%Jb&&%ﬁézng
NexiaRaamp3 Uk ayngyable 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 an!TRYaEs BB A APEREREHCH] Wrrénsepfé!%n%ﬁoamfﬂ@s i msealledxat beams
the! ?ﬁ%t@éﬁa Bt fitst Jadesl a%@ %@”Fﬁ?ﬂhﬁﬁﬁ%%c‘a"ﬁeﬁﬁm peams 52 ina
il gﬂﬁﬁ‘%‘rﬁé@ﬁ‘i‘&{&ﬁé %g CONFPBASE AR {8 Toppigaxis beam 53,

P % rector umt Ca Vn(l)% axls beam 53.
electrica ere 10N Unl pFI)’ISGS a palr e eé’trlca wire

Separamnséﬁ?o%v@\{wé %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
dgHiseRsk 71 that causes the rear-side electrical wire gripping hands 69 to

open and close in the left-right dlrectlon _Moreover, the termlnal

unit 64 \SOTPHEEL HTRASPHBHIBHEA ¢y it bt b%&a Kt base plate
il I Gnf 828 %d?/%{ﬁ%é“% Hét}%é ther'd eSSB 6?‘?2‘8?\%?3“ 62.
Cylmdeﬁ“ HiS e&cc r1cgl‘i|a§1?es sgf;]?{ am)% 5%%%%'9{?{11%'&%{5 Igaplas[ 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



wire gripping hands 69 to advance and retract. When the terminal C
attached to each electrical wire W is to be inserted into a terminal
insertion hoIe of a connector housing 67 by means of the tenninal

insertl ara us 50 baII crew % rst Iower the terminal
1
advmgee?ﬁ ((:]ortt nééz ntz?l ca?l;lm%er 6 v fhe rear: s;de electrtca

Ef cCauses ?]!
wire a tda Ao RIS owers the’ two sets of
%gﬁ W|re grlpplng § and 69. Then, the two sets of electrical

wireyg{iRRHghapd 680k 69 Qrip destesminal wfamaleatieal wite Merminal

insdftiah iISoResfin @nelestiealing e elipnédnsNexts tbenball isarelonupiiabBuraisase ball

scrdangnfidefiterninad insenicnahaacktbh, tead Hheavetticakréyindbn®t fhioesrs the

twothsstuiolsatsdvate ctifalaviredy b pidd hae. €8 arrises offHeqirigpevire gripping
hangsieRieng Sthedrtiohiaming o4 amei@eéualowgetweﬂtﬁfa&e%a?ﬁ%%‘% AR

above theij ector hou 67 that is gri n[a q the c tor ep|n
?’t b rsr%crw Ufht %r%:ses the eltlllt;%lr 1na ertton | vertical
ec rlcai wm m %Hh %eah%l ﬁﬁ@ﬂ rt terminal

1i d qlsx f &t
ifsiﬁfi% o Agal, 54 JAHS 15aYSIng the SIRCHCal Wi SeparRlionHawsBRRk 67

tha@ﬁ%ﬁb%@&%ﬂhﬂ%@n%ﬂﬁ@wm ni63 to be mserted between lead
electrical wires (not shown in the figures) that are led out from the
confestermatisihg G, Mereavierstheathlokeoy limdertifad peagithehead 54, thus
caugiiercthicalawireas et ativratckaweves) Softifs elestra! |thfﬁemeﬁath>wﬂﬁétﬁﬁ1@ be
insqeiad ybepicatafindesisine! Separ dfed, Sbt‘ﬂ’étvtiarthletﬁé“ﬁ?‘s)t Ht%hft—fn &f Qlingep the
COTHOCSR t’r‘?é%ljgg@r S e se@ é‘i o°Set 108 ping Ao
claggOan Y St P WIEH e é%%ic?ﬁd Igggr%fat)e part 62. As a

resultathe.terminal & iRfemperaitalnserted into gierminakinserionhoRis of
cle@ftAEVRRNNBHIAL RAUSHRGRI6ST: %Hvem& frent-gide Riegl icab wirsg ipRingrt 62.
As hads GBeateropened whe secongborizentalicylindensédida sateatiad candctor
hodkieged@ctrical wire W is pushed only by the rear-side electrical wire

gripping hands 69. As a result, the terminal C is completely inserted into

lthg%t%]ﬂéﬁﬁmh? @gsartiéﬁ eh@i@@:@‘t’%\r@ é@?@@%ﬁ@hﬁb@%ﬁt @Fﬂeﬁ; é 166&1;‘:‘?;?2
cYBledtricdl & )
: P@Pﬁf ;@}fé r? I’:% %f: trﬁlem(]:rgﬁnfnggg’tg? oﬁtg? méeftcé;}f?be sef)%% a4l jsertion
ole af the connéc or flg

using such a termlna Insertion apparatus 50, it is possible to reliably

perfeya,the ingertion.ef eacheEminalsC inte i teHning) vasarion-hole efrminal
insth€oe0RNECEpHROLSIRG O hitenve¥er cin tiesterminahingeticn appaistlmstion
apishawnsin kG SossSidndGeitlsynecéssatetospedorrdis iaseribh afto a terminal
instetimrihale € thtteshredtoheleicical wires W into terminal insertion holes of

the connector housmg 67 for one terminal at a time for each Iectrlcal wire

S necessary to
%rBl ‘f migaﬂ ? %)@? gt' ric af&BgB I [r:ﬁ?tez’ml (ﬁ;,mserttoa holez of
nneﬁ] M&\‘% Cu %AQ%% a?cfe ﬁ}%ewfl(g £ DANGIs AL %CW during the
&i&pgya 1¥s /@CF O-Irl 1 MENT N} dimentsiatithe Rresente the
W,;le%ggrb;&% @fgergﬂd;hal insertion apparatus which makes it possible
to perform the insertion of termlnals attached to electrical wires into
terminal insertion holeSio¥ AR S two electrical wires
at the same time during wire harness productlon 7 In an aspect of the
res&nwfbaﬁﬁtarpfthl@r@tssiﬁomm%tt@t?ﬁtﬁ%ﬁrtseﬁrah appe FHPAARPARAIE HVhich

m“}h"s?e‘ﬂ E%ge§%%¢t31é1 éstgwqﬂé%tﬁats eI Wdlasm%m Lermina

ns n onnector housing for Iw T1cal  wires € tme quring wire
} Heghs Cifted terminal nsertion holes ofaconnector ousing,
]arnﬁssrpm

(R



this apparatus comprises an electrical wire gipping unit having two sets of
chuck means that respectively grip two of the electrical wires held by the
clamp means at a specified arrangement pitch, and the two chuck means
chapge the arraP%ement itch of the electrical w. degs tl{‘e%%g‘? 912 grpon " B/mt us

Inventon. the
whinese, Mo Bek medis Tom e, Spealfied ATARGSMERLRIER L08R o srecified
tenﬁﬂﬁr‘&@m&&c&%&ﬁ&%z ttb%stﬁgmmaarattached t0 the electrlcal wires

thatigike,gripRebithe-iwe Lhuckinmeansiganderinsare dvnterspegifiedmeans
thattetspinalinsertionJdoles tbf tHecetnnedter heldsingtin dmembediment, theified
arrapl@oteiggligirergripping unit may comprise a pair of outer claws opened

andtbtgsed birlanirensaihchubie anehgepan DESHREFSIaRRspleriey Rngpre eripped
by drseduaserlsatanliam brgrkifie ﬁ‘?éﬁﬁ@“ f HETAEERULR Hidangheh
““%ER Pﬁt‘éola bfet éercﬁié‘”\‘)v Fthé 8‘"%@18%9@ S bR é”f#n‘r%lé‘?ac AP

mse H3! eCl 1ed te mm nsei 1 € connector houst
{)WB inner C aws, er CF]UCE( means Olf %H vt?o chuck means is

forrﬂﬁ%f&%&ﬁtﬁleth%coat@tlem@ IhRepiWQ.RUIBECLAWS-ARd the ethefer claws
opeftAeh §laws R Hhe ANORBRIEIBWS, pand)ttﬁﬁn ghangesiRihr.arange mentdoiehair
chuwok the electrical wires that are gripped by the two chuck means is
performeddsyrthadirsthairvchuckicaesing thensddrontereschawsctornb e two outer
clajragaddns mgiaiahe e Bgtepelalwsspress the two inner claws inward. The

abok @hstirEIchEsrIbAl g hias? Fﬁr’ﬁtﬁ?f“% Beorhi Ry &ia&of the
tWO(HH‘F%ﬁ‘ﬁi%FP Héef& Wa?g }'%jae?eéheﬂq ca'i wxres t %aln the a i%vqhe two

hange m the arran nen i
cnlfl] Al {0 i aggq the fmmmgatmo% SIERIERLWIRES . so
hathhal Qe AT M@&h&t&%m@n@mchanged from a specified
arrangement pltch at which the electrical wires are held by the clamp
meanistthar aitangaemenbpisgihatwhighithedeconipals tattaciheddes tha support
theatentnidabitirks] cathbedrisertedrinto specified terminal insertion holes of
the connector housing. Accordingly, it |s possible to insert the terminals

attadheer BPEIECRIEA) }Pé@ﬂﬁﬁt@&%ﬂﬁ Nhasis ieftﬁ g &B‘ﬁﬁ fof! wires
thah ﬁﬁ'ﬂ F rbt)wge 11\@?%}4?? ﬁﬂé'g ét Qg fape 1an xtc:] at which

the 9tnc w1r S are

rra; nen ch ay e tex'mma]s

i MArRUVREI0 E@%"%@i@%@m nSEIHq %ﬁt@ta%o e tminal

cot a%tlta ttﬂge gl&:l%vaglgtpltt eta@%aleatr@é QUahSlaNs: AREDREAREL wires

in6lRspchRYaditshaibshuck anshapaktnnes-clawslcopenedandialaseshbyime
dudngedenichairscbtickicisie chuck means of the two chuck means is formed
from one outer claw of the two outer claws and one inner claw of the two

inneMelErisriie BehaborhiERIne ArPSTH PP PRIIEh itk Arelingl iy ‘F@rﬁ‘i@@mg unit

cowﬁaeﬂ?erahet BEF RSP é“tti\x&‘ ‘éelwcfa’%t% YRE % H‘Ef?ﬁ laws

OPW%" 8“%1:%&@ h} “ﬁ’ﬁktﬁée%tfrg % hent fch'gf the! Bmed
¢ .OLle] ig%\? one In F\% WO [38E0T aws, the other
cheﬂﬁé‘tean% ; %% e e e B R e mrf@mest Y claws
andNGelESlAIRG %%@t&%w&l IWQQUIEHE AW SHO MG e ardersonthRE NG the
ldWR QUSSR @sHEhe fwarinRer alawsminward pAesardinglyhéh®st air chuck
cagiipping ol twverelect icahwviresvaridsthéatanginguaf-thievasasgémentinpitctiaws
ingftheAvwordiegirical wiresicah be performedrasing tvocketginf efribe arrangement

pitglystahsdwinckedulienylies e BV TapIARIRYe PSR P Pa At~ because

termmal&wdes that sup ort the terminals attachedt the eIectncaI Wrg
guides that

a#%:? ‘ée SRR BB BT T

ciricgl wires ar ‘; 0551 prﬁvent the

are
cclivia 1’ ¢ mﬁ? Weehdhe terminals and termina iﬁ%%&rﬂf?ﬁl ps when®

terminals attached to the electrical wires are inserted into the terminal
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insertion holes of the connector housing. BRIEF DESCRIPTION OF THE
DRAWINGS 5 FIG. | is a perspective view showing the schematic
structure of essential parts of the terminal insertion apparatus of an
embodiment of the present invention FIG. 2 is a front view of the terminal
Inﬁ [rtloni alE) H\arﬁeg"lil‘nsms hovytac;lrt]e l thé c% ] IS ?re%lgr% }QgevyteOfitnqg tEa%rtrgrlr?tﬁtlai
NSRRI SO G 10 FIS. XIS 4 efSectvE Vit

showing the schematlc structure of the chuck means provided in the

terminal insertion apppyaits ShowRiIN TG JEFIGE Disansideyiew of the
terminal insertion apparatus of IP 10-112229A; and FIG. 6 is a side view
showingiie tegipatpesevtion-Reashprg\idediBthederung JNeeEHen parts of the
appaiab$os o 4ppklftu s hb MESGRERTION: st hRRERERRED
EMBODRAER TS Tnet teeminhinsertion apparatusofam embadini@dt of

the presEliftidventiols willkod (teseribed ibelowwithaefesehoetothiss. 1,
figures, BEFGS ¢ @a@%éﬁWéM€W%%WQWHé%WMW Spubtgkenpfans
ed¥aN Al phihe BrEHBA ISR rﬁgérﬁrﬁhsa%aratﬁ%ﬁ an embodiment of

the pres§ .@\réﬁﬁ Noie 0@‘11:? éetPEtH? VI of i tE i AP Sehlipn O A and
apparatus s 31;3 :h Eil \:‘{S S el 1at Be tris Hrmvited s tiitspminad
apparatus Bhown'in FIG. 'i G ‘4 is a perspective view showing the 25

schematic structyse@fithierghNasmennsIRYIRR inibR, iamipaL fasertion

bt A R L AL N

apparatus shown in FIG. 1. Furthermore, for the convenience of

descriptipre thentesmiRakguiggs eniher ikeamrdomitted 4e 51Ged-idRGtion will be

tedaiaréd d seldionvappatatns: kshiawimip£1G. | is used to insert terminals C

30 attached to one end of electrical wires W into terminal insertion holes F

of a conhi#gtdristorrsimgehive uringshire ixatiness produstionusissshowimints of the

FIESiphvgagie s apner sl trdediossgparamisseaompnises &#G. 2 is a front

eldaH T SR R ERE Ui ARG FE surfte bisa Bdseigion! the

SHEJH tﬁ%ﬁﬁ*ﬁg&@%@é Bt Ho Hgﬁg uﬁrﬁ?‘gﬁﬁ‘ﬁﬁﬁ‘r{? wRsAGREne
W agh sl *tsrﬁr.ﬁgﬂ‘pg% rﬁbtﬁeﬁs%rw alSCHe R Yo in

th sc 11c strfr
W%| T% (u,entlca’lly ATt o thathase  Phan N e R TR ) enék ©are
unit 2 comprlses a clamp means 6 for holding electrlcal wires W, and a

terminal earidnaineansisfapsaringsierminals & hatae atiachedsadhec
40:elerttcabwiras: W .cTheiclatip-m@ans &aamhold sl rality b elesticalor
wihessia(tiv: glectricahamiees prodiigresent embodiment) at a specified
arrangement pitch a (approximately 8 mm in the present embodiment, for
exampleh FHustivermorelGR. dabes gihkrédhaspetifiedtamangenient dbnprises an
pitdRcief thie elappisaares’ Wredadoy the sldhep rhedns: Gnis setvat B thafjgures),
this R REA piteh HISBFSIAVERPh AR B PItEITOf Blahssensedagerminal
privAHen; e&ﬁt%ﬁﬁfafé‘adéaﬁérﬁwgé%rhthré Ygfsisally 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.
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connector housing H is carried, and a locking means 10 for locking the
connector housing H carried on the base pate part 9. 5 The terminal
insertion head 4 comprises a first base plate part 13 attached to the side

wall B vigia varicab Al ayinde 3230,A8:10 b drgely raised ARG igWRI 8GnRkctor

secoRfbase Al Qﬁdta]lgcﬁt@qh&dﬂq sherfirstkhasedlataRant shayvia A carried on
hatizeniapai ,lengder 14 so as to be freely moved horizontally, and an

electrical wire gripping unit 16 attached to the second base plate part 15.

10 The électricainliiesgrippingdinitdtposenpriseshaspailkofjautél alavs®ia the side
andafl Thviepenad-dnd clboddr iy sofastodie blaabkrai8edndddqyairedf drmernd base plate
claws P2utaahgd2obhe fissiddsamdte sl i decepfaiticAvekl ol AThetigpe freely
aifEnae kg At getshin AIPCHERKR Y areraRe cHEd otaitdeddedifostragd base plate
plé’f’étﬂért 15. 15 As is shown in FIG. 4, each of the outer claws 21a and
21bis fOJimeq sybs antlaII |n the sth e of the Ietter ats S Iaenb
|Eft rl FlC xre 1331 (i_DI!'&) £SFS a éu cr ¢ aWSJ% I‘.I ned i

ose Irlet nd rofiin et
prg&tﬁ@@%&@;«:ﬂqtt e DR o e b and

angd él)agggo@q%gg R RFovided at the t|p end portions of the outer claws
2la and 20 21b. Each of the inner claws 22a and 22b is formed

substantigdly indhe shege of dthe latie olidrasaseen from thelefirightubstantally in
dirdetibspasishowndan E1Gs dewfiprpaitdcdripht gireitioddletiavphwiret iiodhe FIGS. 1
vertida) direptiontaié ties pectivé v providd dratithestip@nid goriomsrofahBrection in
25hKrer cladv® 22aaneE 22ty iatided|aiciricad wirkpgripping Uritod6r thevgrpa and
paftd24 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 electrlcal W re
grippin Ef’ﬁ 'ﬁ% %ﬁ%‘?’é S RLAL: efibE ?@f

%9 é%bgf 1rectton ."lS S O ﬂ i alt F]Otﬂide
OUBE‘I;WWH m%he -2, 8l 29 55%10“ Ay p c vely proy, rlté)eB( ons Sof the
tW%H%F'@Ir lpws 22a-a1 and th egrip pgrfjs Zé fhe two outg claws
21 a and 21b overlap as seen from the left-right direction. Moreover, in
the initialstate.REthe: plactricabire Grinping YRl JBthe JNQI RS nElAWSys 224 and
22vand: 22bnaea aerasgedavith g.specitied distanceinihe Efi-fight1s. Inthe
direletioieah s/ sh@vppiig G 36, [fantkdheocasidawd awidhd grippingho R thewtidono outer
eledtrical wineb2\b arramgegedtsthb88 s gepifiedsart afigenteninpitchlays 22a and 22b
Fuithighnore, e dhelside wutata|awa £d gl @vhexsmréamﬁeaeetafwrzz@ left-right
makedisa fsreericie he g salcTHéRrdeethisek e e RBa S Shetyp inner
thé%}@%%%eapévﬁ%%aw Withark™ iHerrsarfisd e brars Hrifslatregibiketion as shown
outBr Eiéy 21 816 the Gl1eer SiirfHer' Bt HEGrppECEL LT Br et « e
35 clathesD e BTSSR Bher-side outer claw 21b and the other-side

inner cla b make up a s con uc r{}s 26h. The se ongzc
oufer claw -side mner ¢ a

meas agfﬁféfthﬁfﬁﬁ‘fé’f t?%t%%tm% F AR UTIAGE "&ﬁ%ﬁif“t
grig,part o8 & thg.outer Glavs 2lband,the. Quf%tégﬁﬁaﬁe olihe, 45 Qsht&ag&p part 24
24 gfitheinner.claw,2 b With regard to the first chuck means 26a and

second chuck means 26b, the first air

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
grip part 24 of the inner claw 22b.

f the lefter

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
23 and 24 of the respective chuck means 26a and 26b are placed in an open state.
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chuck 18 causes the two outer claws 21a and 21b to move outward, and
the second air chuck 19 causes the two inner claws 22a and 22h 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. 5 With regard to
the first chuck means 26a and second chuck means 26b, furthermore, the

first air ghuick 18,causes; the, ngg Quter glaws 21 a and 218 10 MOYE & rhermore,
inyward, apd ﬁ%ﬁ PEEAN, LGk . CANSAS, tHE BMOINRELEIAS 22843Rsecond
%ﬁbﬁm%%@&m@wﬁp ﬁn@ft he Iwe.sels 0L OHRRE23 ARIRARS thE sets of
rgﬁp%@ﬂ\!@ﬁ&%fﬁ%@%@@mm afeplacedin %ﬂﬂ%%&l@ﬁﬁ a JIBYS, state.

the electrical wire gripping unit 16 makes it possible to grip or release the
electriczhwires YW-hataleenctheppig: sets lof guip:panssaBlandg?d of these the
rekpectiveichuskmeansti2éa@sds 26 bripypepe ding o 2 ¢ loSimg ¢l tire sieisk means
ol@ripgartsh2 3Emah@ 4o ehie s dspectives 1O ghvckrmehai 282 Gthd r2aisciive
tisbuskeneprickonredi$126a and 26b that are in a state in which the two sets

of grip parts 23 and 24 are closed the flrst air chuck 18 causes the two

outer ¢ eﬂ’ ﬁ(ﬁ@g iAliatd, SO HAr et §qﬁt§e¢s of erip
B th ﬁr talrc LC causes the joxs aws aa Zlbto
C%% Cf%l {?(?S [? ﬁj ¢ 1w out iaws\ﬁ’? 22 ; dl?(t} 01 16%1 aws 22a
g e, ?Egmed e ive!%gm%mﬁm A
“?%ﬁtt 13 RASS %&%W@ el f-9np PaNs,43.and &4 ofnetwas 26a
BEKEARSIR R ANARR Wﬁrﬁg@rﬁ@ﬁ IrBRIQR Of RN ANARMERLAS 188 (efi-
t%@fﬁ'@%&mﬁﬁ@(zG@ angndbdiel; nigbtediraation i:Fipend hnit 16 can change the
Consgeuenthyictherelectitcalwiteapuppinyg winfipk6 wamchanges ibyrip parts 23 and
arranstyamentdpiich oétheZtwael@ctricad wirdls \Wighipped by the two sets of
grip parts 23 and 20 24 of the two chuck means 26a and 26b to a smaller
pitch. InfeHetine ehiudkrrearid 264! 3Ad D inat arein a stats hewricktens erip
e et Begriprpaltes g oadas dieded” ﬁi’é%éé&fﬂ’%if“&%&&%"iéza and 27b to
cgt?gésﬁm%emﬁt ErIs bR a i I SE ?ﬁ&@%‘# %‘FW&F %ef i
tﬁé‘i\%"lﬁw@%ﬁ‘a ¢ 2o YR SIS e DUlE o o gm Asa
m%ﬁ TS Rcreasind e derance. Relvken o o%%m IS
HESU LB PPSS Q MRVe the o sels: @E%:B@ﬁ{%@gﬁ of the
aﬂs;io%lie@zfuumw&wg%ge@@w o g&ﬁgsha awa@d indha Brection Quck
algf@gyg,em@mmdb&)tg\@reaqgkcmeans 26a and 6b Consequently, the
electrical wire gripping unit 16 can change the arrangement pitch of the
two electiieglthvitas:\hgtippestdicthedwe selsofdgripepar 2 3aanba e ofie
theerhwee cleuicki (80 of daris @ Bacand 2@iet0a daimped pitche Phusthédinsparts 23 and
chdeK theansPGadndesecdpdaciick eats 26ty idan ohesgedhiepitch o, at which
anresgensertpitolsoithevivboce beitibalthvicésmy raripp e dony theumarmsetsith B at
Kpishits 23rainals £4e8nchedst tivockisties e S 26at arepBpefr Bt gvo scts of
syfdéélﬂéﬂsér}&ﬁ%%ﬁ%fﬁfl‘fo%ﬁ dugk WEIEH 263 HdsELrapicawis Webidpesried into
béi BT Ersfiohiekiid ahParcareatditstieditch (3 at which the

vl GRS 1 s e s Wit e gUeRss e g
sets of %A%IP he mnn ?%16 of % WO C 0? he seco, }_gb 1
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%%Q&%Qf?éiﬁ%gs&} Y B‘gﬁ}‘é SRSE4 BY éqfanﬂééé‘ SHIIEE SHEAEL QLIS is set at
Nl Claw .2 e i UCk PRA0R 20830 P BELSHEIRGRiOf HGws the
inger.alavh22h Qfibs serend shuck means 2ehHoconasteasothehAS ripped
showin i ias 3r B asrangemend pitah aldhavwa.rlagtrcal Wirgs Wo specified
grigiaechbydhadwensets of gepdacs.3qaka 2% of these two chuck means
26a and 26b is set at

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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the arrangement pitch (3 (3 mm in the present embodiment, for example),
which allows the 45 simultaneous insertion of the terminals C attached to
the electrical wires W that are gripped by the two sets of grip parts 23 and
24 of the two chuck means 26a and 26b into specified terminal insertion

IS f th 78} lﬂnecéglﬁgg)glssllg C@H Furtg]%rn?)%l\’!%bln Ete l O?II?QH l&\rpg(, U‘SIHU the

pgxtaaz[ 4118 slate 0 whichythe two 50 inner claws 22a an

22b contact each other, the distance between the two inner claws 22a and
6 22b isighngdata dhe,spagifirdsdistance Hesseibed above Ry e first aik
Chuekdl8 wansipgrtbeetwm aulanslawsh2lasnskinia pneve Buiwarsinal guide air
Mateversagis shows! it kS, Rladr3stheaelebbdcal iregripping plmit part 15.
16 is 5 provided with a pair of terminal guides 29 that are opened and
closed Reeeterningl Yuitle ain oypivdehe@rihaltefminahglideairioylinderires W
28risreradiisl tothedsechadbdseiphadopartels pRevssydhepaits8atigtdes 29.
cahasippert tHE IS IR CRatRch EFtg theveise B oairmire o apide of the
ré§pSEtive s TRrHed GAITHEE Mdife SMia! e 8rasBitions of these

termina wdes 29. 10 The rece seq Qarts 30,0f.the res ectkve erm
t actio shhat ? \f/i 1 ferminals C atlache the ele 1ca \htresw
& outs] e Xe)

gléjll’g?ﬂs (%UTRQ 80%960?01“%10!151 rrtl (5] termmef

termingl, ca? Mjﬂgsm%nge gggedactlons t?tat are taken wiven the terminals
C attached to the eIectricaI wires W are inserted into terminal insertion

holes F qfithaiconneetes hausinedHoiidBRISIMRINA}LONNSE DR ARRAAIHS,

| withhe:desstibedo M Ivest the datmainal s dasattapheddesthe miecisicahwings tion
Wapgerimbe ihserteeddatkivaterininay insehtion olemmhof theacebaactaimped
haagirgydddoy meansustheateriminsdtinsertidnctapparatusidydhagwort 2. In this case,
eldetrisatwires! sriczlvhich Hertekaidialshe Hawe beer éritndde: 2gminals C attached
béfoksHamdchi a Previch s srsp areciaeabeir th écataetied Wikensppdrtirere. the
urt ZieisiEas e, offfeerspelenedaeicl WkbsWhraplneltepthds set at 8 mm.
clamp means 6, and the terminals C attached_to the respective electrical

wires W ?I’&Bée EBEtﬂ'{l?éWﬁ#?éﬂls%tebg éléﬁ“’sc?“tl’tét%r ging unic 3. In this

case t e O c{o 15 carnied o t afﬁi { el connectoz housing H

us
alran me frt%
s me B §%tenﬁ>a§’é loclatiodiee ﬁlsaort%ous.ng s setin

the connggloghaldingHRIE 30 1hisi 626 tReERMRGIRNR@UBINEH S two cuter
cafried o1 the basedlate partS: and the sennectos hQUSNG ke Salviethefvard, and
the.basei plateipastzy4sdackedikythedeckingsmeans/Hioh Hegeidncthaws are moved
elestrichlswiket gigppiagetnit 6thait s athie? inittahstatpe dhie: tracdutetn806a and
clantsa2d pdacad 24 mane lbrrgagedtin a state in which these outer claws are
moved outward, and the two inner claws 22a and 22b are arranged in a
state in Whithwiesetinsiceiasls BrepvEt Mwardass theicthetigiedetgetwo
gripisape S dner e A2brate respEiave whiGh RS ARRCDHA e SERnard with 2
|a&%%f i1 A Ay el Sedialestiomn e W AR el SRS G the two
grrﬂiﬁtﬁ@au Rt S e im tia sl etRe e AAS2HRARFMBHA 924 and 22b

assume a s sﬂ?te in which th se | inner claws are. a %athgted WI a. s&egﬁ gqhe rwo

mt e c BC n{:a w1re I' Uﬂi iSIn t}C ]I’llii
d|§tance |nul g

erminal lavgsn a st e m W 1ch these

S i
th%nﬁ ﬁtwﬂ?ﬁlﬂ? ﬂm@ﬁlwﬁd{lr nge at the S eCIE'jfnéJg arrangement
pitch a. 4 In addition, in the electrical wire gripping unit 16 that is in the
initial stafgeth@dwatarminatiauides 298510 adaHualy-Opapysiatenit s that is in
betgararged iksa stale, Rishtheserijgrminal ghidessargemayedive chuck
outwatel26a 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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Then, the vertical air cylinder 12 lowers the electrical wire gripping unit 16
thatis in 45 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 hele Ry Peef%'tar? h %ag%c%uﬁe%%% z%%mﬁtﬂﬁﬁws% herﬁ‘otﬁ 8 e inward,

re(%[?heé‘,cyi}é%ng alr (gﬂ,l USCS € {WQ ? G move outwar Asa
lezeat EV&O%EIE‘H}% é‘ 8% 1&%5“)?4;199@ AR ALY 0, I arg%g grip the
égnglhteg(tj ihe gérgg 18 causes the two outer claws 21a an

to move inward, and the second air chuck 19 causes the two inner claws

22a anduebip monenainarnde A & HiasWiRtBa IwaIsals At GFiRPAI8239 (o
aade2dwafthaespreiive chugkdneans6a anth2lpgeip thenrespective29
eleptrichbwdremié. G ddatedverhthesemmiinal guide! alireyinder 28 causes

the two terminal guides 29 to move inward. Consequently, the recessed

parts 3t the vespalctivertidniral giskieke 2o dipsport thsipemginallslC As a
ErakhR e te shrerarvieablbeasiial Wiredomnetpesen the \wepieds Giptiached to
tAiFaeriss Yﬁfﬁéé”tﬂ@télié’c% rearfwrre wt £11g PASS 23t A of the

@%gﬁrg rﬁtﬁg%% r?{ "Pdsomolen e gonnector

tadiorlfo e slocl %Z‘ff; Wigs % Lae ‘5 Pt S S0 e
e qg $ge?e %% (l:wat ﬁ umg%za%as I r[ge ar ra;%eéént 1tcg o, l;t

C&HS

SReslfie é%rr@'a nSeon ri:wfﬁt%r& YNEE BRSO

in the connector holding unit 3. In this case, the arrangement pitch of the

15 elechigalnwiesMtthat atagrppech Rythe Hue sefsef Bk Pade 23 @Bdinward,
2ot thenwaechngkunteans Reanand-2020f e telaelrigal wke QB RPANGHME inner
16 fis-stif the arracigemnantpiteRapad omhicrthesedvo eleectticabivires W his
bbare babn deld:by it ctamptmeansiétité yithe eirhehacle @ catipde: the sets
wersurerte RBwe PAhod e 210 doiphovesfydhepidwakde 20thrgicdusihg the
e suaoatef fHeriahorismooadtaredirssehivclohibamspga sdnditdvbed to
“‘ﬁﬁ%‘rt‘gﬁ Fapeicr meﬁmWéPméweﬁﬁddﬁtﬁeeeeéﬂa%hWRsrﬁéaﬁe oBHgor
Hta‘@t‘éaéﬁi Y’?frlﬂé ée'ﬂﬁ*e“’é IE fdfﬁe“tﬁ% pitch of the
fépg tne %&}Sa

j%: L‘tl,vr‘iimvtf ‘ﬁﬂ% ¢ a%rg % o gg% ﬁf'ﬁigtt@;%%‘;%? Ao
. @S E@J@é‘!’é@&:& %tgg Qaneous |ntsef:r(tf{(?rlt1 L(a)ft eﬁgrmrr}fgléir lgtetg]gtaé%cmd

to 25 these two electrical wires W into specified terminal insertion holes F

of the goRNEstRFe NAYSIE didN-UNisIcASS cANsSY REhERBIZAIARWENIRG: unit 16 to
abenge iovihe airangenentqitcly of the ielegisicaliwires Wnatippeddns ther 3. As
twessetsteftgriprpirs23cand t24hefréthectweoichiuckaneatha: 26agapd 26lhthero
tetrnhahigwre Ak oylittef (A8 mapsesdthbitivoitermttalaguidigsaROstouhoveusly
fopttnd inwardcitids causihgatiese beleninal Hisidenegaoheontinlieitg temporary
Stippéit the terminals C attached 30 to the respective electrical wires W.
Furthermore the horizontal cylinder 14 causes the electrical wire grrpprng
1 16110 ABILE'TOR F@%ﬁﬁ@&f&? tr&agrﬁ ﬁifﬁaftg rspereerififehotes
nr?ée b“r”h h tfnﬁy &3 ra %&‘Tg e ‘%8 % E 48 CR %l‘f8 «%‘t"\}tlt’f‘i

1S refe se& he t&rmzn {75 respeftive electoical wires W

%k%gtrs]%? u\{%'tg tlve tr%!r‘ie gn%%an grip parts and

24 of the resp ctrve chuc s 26a and 26b are simultaneously

inserteqp{o:RPRGHSAICLINARINFRHION IRIGRERLING CONPRAICEACKSIddvance
Il Hhér @ MRAIAEY onnector 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,
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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

{ e r? eCtI geg{r})l&]%!l U{Idng%’ Thqn otpe%s anz%)n?tal CXEIQQEE'}%T‘CRG respectwe
e plectr wwgd%régmqgl elﬁné foa vance u er toward t

connector housing H. As a result, the terminals C attached to the

respective.glectriraliwites Wirre:completely dnsetteddnta the snecifigd and
treminalinsertien. Reles £atibecanageiaehousing H. Furthermore,
tfollowing the insertion of the terminals C attached to the respective 50

electricahidasiMy irite theesppaitiediterntin aldrnsaitiordioles faokihe enables the

connectof thetsingrdl (Bathehgt ppirherofcth e glasclioab winesWilperthen trodes F of

Setsavhgriprpansi2z3idndipg dﬁ?h@?é@fﬂfeﬁ:ﬁ\?@t drusikemigans 26a and 26b

is released. Moreover, the electrical wire grippin unlt 16 is returned to the

|n|t|al Ststs: ARG S HrRipa Y fiRsat o or's ans erpIsedhsareag smpas el of
i gt Héﬁgésﬁgr AT

SiHlsS %Ie ST e 15 KRS A ISAP I R

ﬁ-%mg@@ RS q&ﬁ%ﬁaﬁe @EEQ w:fﬂel%t ﬁ%%é}&%?f?@“ﬁw Wg%%ﬁ'é‘éf}“ihe

WiRe Y alibe same ey PR HRRING DN GIRGS M@ﬁls f the
%}9&%@%&%@@5@9@@% RHERLOLINRSRWAIRTIPRRL: RISRHIEA] WilRSe two
Wedirigapidisanily meaassaedanusg asata)ofihraednivensy siemsbleto grip two

drivaisyisierasatiiabraspectivelyrshipeen bmop gcip pmgemeanspfed gripping thiees by
indlingi duBl telectricaf dvivesyweand a drive system that moves these two

gripping means. 15 However, in the electrical wire gripping unit 16 of the
termlnéﬂ |ﬁ§@ﬁﬁﬁﬂ“ﬁﬁﬁéﬁéﬂ1‘§lmﬂth@%@tw%® anek alree‘iﬂia@kthgrp%émaﬂs 30
PRST O HHU0 IR EHHERY WirsBART By ﬁhéé‘ﬁg‘kﬂd{hg @%fw@%rﬁfe&ctwe

ﬁ%&%{ﬂ%ﬂ? 4% ‘éfz% &?Wé%ﬂ?gl@ﬂ BPfﬁéfﬁﬁ‘i é}%% Refween the

; 1 ot }
twan %é ﬁl_\{f@g ihsﬁiéf(xtn na nsert gfﬁgg‘ﬁ lﬁ 06 ﬁé:% 10usfi}§] gfﬁ
p055| e fo grip two RISCHIICAl Wires anc ange he 4 arrangemeéntpitch
of the two gripped electrical wires by 20 usmg only two sets of drive
systems. In addition, with the terminal insertion apparatus 1, as a result of
the recessed parts 30 of the respective terminal guides 29 supporting the
terminals C attached to the respective electrical wires W, it is possible to
prevent the occurrence of positional deviation between the 25 terminals C
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
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chuck means that respectively grip two of the electrical wires held by the
clamp means at a 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

;&H%QQ%’HF& C!o{t(_:h at which the terminals attached to the electrical wires

by the two chuck means can be inserted into specified

termingl insextion AR AR SOANRRIhPRUIING: dRgna[NRIBIRINA ectrical
INRLaNAPRatalS acsy dingdenklapniticivherain thetleathioal Witk onnector
IiRRIngMBitigomprises a pair of outer claws opened and closed by a first

air chuck anéha paisefinashciawsopgenad:and-closatby@tsacnrdairsets of
ghutknconeichuel qaeains pipthectafotchuskringanseishiddrog dhérdampme:ans at a
putdliicelawanfthentwocbuted claws and one inner claw of the two inner

claws, 20 thehettver dhkknmeanknofites i atnuekmeenstigifotemstdromes that
Hrrecotiied Suférselav efutientins oiRaT Bramscabel HEBIRBE 1 AKCRM of the
MRS R ?bﬁﬂ‘?ﬁé?‘&ﬁ%iﬁ%%ﬁ%, AR GEHREATISRONT the ale eirpgd by
(B R Sl B G SO6 " SHE RS TR R H R R RE y thid Girgpnector

%?P%H%‘ck causing the two outer claws to move inward, so that the two

outer claws prsg. e, e NGk Hiawsinwad @ 3 Fhfsrinakipsertion
apparatus aQﬁQ@é@Qi_&QI Q/k?é%‘ri];;% uﬁW&Eﬁ{lp?QEQQr E'E'QfB%EEP@ﬁLQ d8Si and
inabsupRart:the: lerminals afached 1 tawIeptHEak NIteSsed 8y TERMAMNAE chuck,
INSERTION /2 BARAHEAS:s SRR TRAIcOnchitEsIotL @S Rz caikriganof the
object @fdhe present inverdionddrprovidamtetminal insertion apparatus

which enablesdhthinsbutiomehteriinalsattack etioseldotricdl fmireshéntiher outer
tbrmirahinsertionr Helesaof dheotireotovrhibusingfot wwoeteckriealawires at

the same tim@@ﬁﬁﬁ@cﬁnr@mfﬁ%%n%\‘ddﬁbtﬁfﬁllq tlectaphinipiibeigrripped by
Hispsathieck serrpisdstaiard Oyiths ey ﬁbb?hg%ﬁifamwgwﬁ@cw to move
anrards ¥hiiek Hean e wea kg D6 ihae YeIpBEHTRR (Mo electrical

e 3 b @ SRRIERIS 6 8L SRR IS o) ST S0
I chivek e A 300200 haide iR rangeing) PR 6 6
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. I 1l
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