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TERM NAL | NSERTI ON APPARATUS BACKGROUND OF THE
INVENTION 5 1. Field of the Invention The present
invention relates to a termnal insertion apparatus
which inserts terminals that are attached to

el ectrical wres Tﬁ%@nﬁﬁiﬁh Tﬂdﬂ?ﬁf’]{’ﬂﬂﬂggl es of a

connect or housi ng ring thée production awre
harness. 10 2. De Pt f ,%Mt The
termnal inserti oﬁgbkﬁﬂ 9 SCIi ?H) IG 5 (see
JP 1044 %égg&e\gm.ogpr exanpl e, has been known in the
past i nsertion apparatus which inserts a

15terﬁ[;inae| §tta%hedto an eIechicaI wireinto a .
PO i e A T w&gh Fisginas
G BrQdl i%%e‘:i?mé‘w S ORI PHES LEeTEgaoles Of & copfigofdiousinig

ViteWF oF PRI R NEBFS on appar at us according to
Jflo- 1.)1_262r2 A. ¢ I lt6 IS a side view show ng a
terninﬁ%%%?%g%ﬁ—% provided in the terninal

i ' 20 . t hown .in. F . The t i nal
| nser e iFrael PRRGe SapeuRtiEAt it i 0. § GepdhlordaBoR) for
PN i&"%@ﬁ}-&e PasHas rfEImiRal USTHO PARRS viich ingerts 2
%-e%“)%? R %éfloﬁﬁépsar‘f”éfﬁ IR 2 {HRINaREEEgn Rple ok agopngctor housng
seLAE e PTqaHcton of AP IE AN nner . a terminal insertion
head %il C gab.l e of ving along the Y-axis beam 53, 25

g . %'r@ arigr V@Wioggf%%gﬁmeﬁw RPHaRqCHrdwg pal 18- 1472294,
?Fﬂ i ot ﬁ’ge"Eg@ VS ALEIKE derian head prayidethyyife fepmipl @sertion
SPPYTRES FOMHTHELC P

nsertion head 54 is attached to the

Crail é_é of the Y-axis beam 53 in a novable manner via

g lin ?teﬁ‘?{i"iﬁlld?ﬁe&l?fl&@l?a(w i?bﬁh%'} nglgG. 3gorpprispssa RATARAK-4s beams

Pregstalisd gp frages 31na Yeaxishop >3 swrperted einihp Eespolive X-axis bears 52 in a

CBYBPie Swanet, 4 teapipal insertipn Bead 4 ganablerqh goving @lons thetY-ofs beam 53,

G agomsctongipg Lok 3§ smplasy eapable of Boviag tlaptidel Yraristivem 53.

frame 58 via a _ball screw uynit 59 so as to be freelgl

rai seﬁ‘s OVBHIFLES: thnigring drssriign BeasleS4pis aftachadde the gl 57 of the
PR tonereevebls spanssgig adingaranqiiep guige (Y guide) 56.

vertical cylinder 61 so as to be freely raised and

| ower 8418 %SWN‘P H&ct pda theyiprminal serpion %1/6@131 5¢perapres 4 fsame 58

ifntqnad fodhe Lgeat matiqnygyide S6paifinsf bashplateipprs 60 piaskeddp thedrame 58 via a

DAY forey uniEe? sqnsierps Beeloraised #ridrawergd ippi prgonshiiase Wate part 62

iafiaghsy fodhe Bist baserlate pamm E0 Waseersicaltcalinstier 61 8ras to trhfgeely raised and

dPEEd i cal wire separation unit 63 conprises a pair of

el ectrical wire separation 40 cl aws 65 capabl e of

openi A cERECHIVEE] seRprationupie 6 isfinstalied bt thelfromend offthg fimpliase plate

@t 88t Fgtherporg|atgmim! grappings)nit triglinstaliddrokbesgtinddese e part 62,

that causes the electrical wire separation claws 65 to

open Thhelewieswire Tparatien witrf@l cogwiippiamgir ohélectiGel wire separation

CHIp P Sereblg op apaningfend ¢losing witbkeleRirabt ditectiin (deptiedirection in FIGS. 5

 §rd e chask pdindss 668hat eaupaithe dfctriebwirs seperatidrediws 65ab open

¢ doxgr i ppi ng hands 69, a first chuck cylinder 70 that
causes the front-side electrical wire gripping hands

68 t oToplerminsldrippiogenii ¢ doprikefatpairioffibnt-sitleretectricaliyiresgiigping
hange 68 vopagind cder-ciflt eladeral Wire tiping band 69, talfiest lak cglirder 70 that

‘chuset the Gamt-sierebecyicalppiengipping heisis 69 td epenpediclasdn tledSLright

diteation, dndfiseqond)bituckl byldéri Tdnhat Mrsesotierear-§ileelédtrioai Wiad gripping
arids 6P mgoneniatd Gdse i tipefi-Sgis diaediion. s Mob@kérzMBtedhinal gripping unit 64
cyrhprisdies fikRhdrirantaloglisds 71 het @0ies e ehfelthiadal ShijpRidi udg 64 to
unit 64 to 1 advance and retract, and a secon '

hori zontal cylinder 73 that causes only the rear-side
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electrical wire gripping hands 69 to advance and
retract. Wien the term nal C attached to each
electrical wire Wis to be inserted into a 5 term na
i nsertion hole of a connector housing 67 by neans of

t RRal g natt@rt | aqrsteotz@ BBRY AlillFer 39 tnat D8R Bty (REEide
UBkdhriBwlrt b C';f Ord aﬁgﬁ i 77 it ol e
and the ver y|n ovversthetvvo sets of

el ect Whdl mdehind'd RRLNG (ENARIABAN Q0 1 JE!
t%ﬂlﬁgtll'?selqtlon ﬁilg%rg& %‘ECEOI'thIOUSI ¥ IC ,h gStOE n%

?%Ef%ﬁ“é@% t Jgglllrl ew nit 39 1rst rs t_ﬁi 4 lm %ﬂd 511 Séméog{& '
h & o

eﬁs e \7\[10 Seé Otf Ctl’l(l;] w1rerg§: lflg ZHI g% %lj hen
“@F'siﬁ o Peptined Ve gy %ﬂ%& IR

el ectiri cana@mereemﬁa I ppI n ands 68 and 69. Then the

term Wxt eTG ts.éro ? 15 re ferm nhea n
5§ertscgtl g%%gerz'g?als%é\ﬁuﬁli\gg% $ € ﬁé}?% Silaeng‘?z]l}ﬁ él?GS a%‘ %lhen the

«Fctncal wire

et isdfioh Head 5 rﬁxts g1 3450 7 1P Bnarere f‘}téonnector
ttlljousu‘%afrﬁ‘lalt 8 %“tpegﬁbﬁ‘&%aﬂ’?ator EPRPEE WHSi ng t he

el ectrd c aration cl a f the electrical
FI ETr ﬁ'l Eﬁfj cree\;\gurtltOS al\Nﬁ \gﬁé‘?&éé&rﬁ@@ gﬁthnetgad 54, thus
?P&tﬂ“ eelpqigent éfgy sgpRIgfiompnit 63 to be

(faUSI{lﬁ\ glh
1S thF r? e L@drm ?\% t%ggg Wres Mbrtess led outefrpm the
{

chues 06 L tf? of PG aireniihe slegtiipnl piiiejseppration
3 A T %“%“Pﬁf ‘eglﬂé’t*a‘f ad plectiend vitks 3R PR FNe
| ead eIectrlc | .wires are separated Afterward, the
fi s R;ﬁt? s I“ FY“PS%W Ht’: Bfideqapges dig pwagets of
%C i EE{% lfpmg ha@ é%to Wwe gbivigthHhnissorsbagmlate part
& il ﬁtfffgwqm hUeFEe ee@ﬁemwkeswcml@le of the
p%?PPeC d result, the terminal Cis tenporarily

|nser d |nto a term naI insertion hole of the 25
ﬁ e goctriephwie stipping hagds 6% are epeard dherseeasd

opéo dgxé ag gleg Hicgl wirnW ispeshergonly by the rear-side
hed‘?‘cf‘}c mg 693 A & respttdhgyisEmingli{clischmpletelydinseriedinto the
e ']ngﬁ'h ?t%a F%P“Wrt}ﬁ’és“i‘%%{’r side electrical
W|re r|pp|ng hands aresult, the termnal Cis
E%w& P! WtﬁtSd’ft%@mae@ thair v malreatinkesn inserted into
f“s‘? a0 e RE e PnIe6IgE Porsing B cBpkaisguatednting such a terminal

éPSeethnuaE%ﬁmtv\ﬂ e ¥ i5g70s1ile f iskably perform theriaseetion|of exedl yerbnahC into a
i (FEERA! dyerfip bple pidhosanasciqrhonsing @h hol es of the

connector housing 67 can be separated using such a

t er mi hRMevern8 dretfratinahispertion appasois SPshaven ip HEES. 15 aad it is
MEFSSEARY P SEPFbihinseiEion pfdemindnC oftached tv destrivhlnwires WV fime terminal
dnsgiondiples pkthe poraesterihopsinedt lefonpnet treninzd atveignofor kb slaagical wire
6 duripgbe erodugtign phewire hariesal Avevséngly,aherajsparattens il5at it is
<HiERR foringrsasssthe syig hekngss praduption offedesgary to perform

the insertion of termnals C attached to el ectri cal

wires Winto terni SHMMMARYQF THE INWEAION t he

connector housing 67 for one termnal at a tinme for

each éiceudingly.ahe presest idGentulwes dryistéhe sohvedegtrotden of tha prior art
Wiepceibrhabows 4. is dcatpretpfitht presenhiarentios teaprpridbi erminal ihdeaton
iapparafus whith inglds it possitilatorpeeeen theénseitios oh@rmiesS attached to electrical
prited it teominalfifisection holgs of SMARY tE oty oM\t atiires at the
Aewetide dgling, witdherngsgsedictibmvent i on was devi sed to

solve the problemof the prior art described above;

it is an object of the present invention to provide a
termnal insertion apparatus which nakes it possible

to performthe insertion of ternmnals attached to :
electrical wres into termnal insertion holes of the
connector housing for two electrical wres at the

sane tine during wre harness production.
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50 2 1 The termnal insertion apparatus of Claim1l is
a termnal insertion apparatus which inserts

term nals attached to electrical wires that are held
by a clanp neans into speC|f|ed term nal insertion

hol es pf, @l gr‘ﬁ% Hl?tls%@(:lalm fi el e thi Sn ag@ar aLl éb hich
OB ;e
ggﬁgﬁi gtFm IE];_HD% g& 1 aerres l.%at 1 ? 5 )g/a cEPrfl% HFWQ%P specified

to us1
the f)a‘l“ sé’g 1%25 ae efe lb al e r uagﬁ
m fi w1r p 6N twor?'%t gchuck
gr'xs tha&g ;ﬁé%qlve reprre n({ fglei g%dtrécfa Wﬁg‘ﬂ'&k}e tt]jff. app We?r@gﬁt a specified
t a [ e theetvvoc sfrom
spec ?T;Ihee t (gcfhruglp mga %{1 rrta nge ﬁ@lﬁc(trlc Wfreq..'that are
a%l edci:a twoe lrlﬁ §2 ehs?ac Elfﬁlga eélaui,cp& fn arrangement
S t I,l]uc t et &r §1 é E}-ﬁ ef;%al Lr(ha ge %%g bﬁ gﬁ: two chuck
bé“ef‘“nS 8‘%? ‘&Sﬁfﬁ%f‘ “% &8¢ 't“é'r‘ﬁ'?eﬁ%ﬂ OffS 8F PF BHIRSPIOUGRE
t he c ct or ou5| ng. . Furt hernore,. the term nal
i nse u lr@rg rb&? araéustqf]‘g qu@lzrﬁ tﬁgFermmal insertion
i %p F Li!S &ﬁco 8 ftblcztlnge'gfig_pmmtr(@irqpn?%é pair of
oA J e qpe f( P’r? At rtoh s 9ak obinpeticlwsppened and
o |d ¢1'a “é& nd closed by a first air chuck and
ai O T ARG H‘"ébm%ﬂﬁla isjigrped foappngputsr daw gf e two

a| er(:‘ﬂ@?l@“d SR BH %"Od?‘“ef Ré™fwo chuck neans is
¢ PBFh G BERIPT (BF By drick MeatsubTo igrm G athst ewter claw of
‘Wﬁg‘éth%%“éf\ﬂ“ESf StOier {er Slavh et the pawsnerchersgbter chuck
rreang ¢ chapge ‘F LRIWNRERIFFR of herelsctnsal Wires that e sBpnrd by the two
pRctormerby s figstpipphuck syusing s R eUISE Hasys tormpye inward,
c PuiRAGRe tt“i’?é’”fe\ﬂﬁla?"ﬁ Fis?s the tsnneg siwaanwast change in t he
arran msnt pitch of the electrical wres that are
gr i ppeld°isyY EH Be tepinal dpsgition gpeanaius of Glaipy s Hhedermjnal ingertion
f ﬂl?Pé atugjap g tiete (daish figh findes sonaiging ferpinalgides thabspgport the
i FRings attached g ke decicalirgsut er ¢l aws press the two
i nner cI aws i.nward. Mreover, the termnal insertion
(e temiga] Hiserion sRparans of Elaviratbe prangemers pitcpef the electrical
Bﬁ i‘tg? HiPpest B ey twocherlamesns inphapgedifipnt twecified arrangement pitch
eﬂtt%?ahwr{a% arg byld B theistmpsgins i antatvengetnentrriiteh biswhich
af é‘?fﬁé’alstaﬁaqhﬁ‘étoéh‘*e@?qtﬁl@émw fae de insertedintotspaciied adrminal insertion
P@%*rq |“?9rF° oF Bewsgisocenrdingly it istrivesibde roangaesrternpialedttached to
ofleqtie! wireinyotergyinal igsereian heles Ofarcemgchp pedinkyorttive eteptoical wires at
c it sxngimsduring varedages medwsiien speci fi ed arr angement
pitch_ 30 at which the electrical wires are held by
t he clMefEovweantetamingl inserdenympanatus of Cim Atthewieattical e gripping
t WHHORRIIses atPpis e haerclavistopersidand closed bywifirg sirchurkiaed a pair of inner
i fawy eneped; and glosgskhyi o seeahd taisroinioka bnd ahsdr hianm of thetveschofk means is
t femeddivnie ercorutdrslini afghe tiocuted clawh ynd dne iimsr gos of thk evd mner claws,
i the ether ¢hiek meansphdk svathugle mehstinformbditm ileathenbitesclaw of the two
i PHtey clasts ghdhdle othesiantrichiv dfohetsvocfinea chomned therchdnge &i the
f granggppene pitchtof thealectricalowreatthat hiteasrip peiebytthamsvodtiudkgeant fse

- hearieeses! byrtbelfinst dinehuckB&ubibg geven putenclinhetotnerrindakd, so that the two

45

50

| priesiclavs preapiba ted weeratavGlimvand 2 Actddingly abd srippals ofkweelectrical
gvirpgindthe changingad therarsegenanygich obfheaud electBtahWieORAME @erformed
awsthgdoseslobdriva sfstanst  ai r chuck and a pair of inner

cl aws opened and cl osed by a second air chuck, one

chuck Imeddisonoin thdwerrhing igdeitiok apEagss ofClaify, U&ﬁu del i N Guides
atbitenpoitake wfmihdleattaskedad H&Yeld?z{rﬁwsw@éi(ir@;ﬂgwﬂédnﬁ is fds@Mle to

afretehiethe vauirae bf pdskivBal K Oiatifithedh & hebldGial fBANS A al insertion
the two chuck neans is fornmed fromthe other outer

claw of the two outer claws and the other inner claw
of the two inner claws, and the change in the
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gripped by the two chuck neans is perforned by the
first air chuck causing the two outer claws to nove
inward, so that the two outer claws press the tmo

th
IGEE;%[E f‘;ﬁlg es térﬁ&@lﬁ%g&f& fthd ﬁ) Q%}]Xdal mgs G m?&ﬁtg& gnto the termmal

arrangenent pit e t% eI ectrical wires can be

erfornmed wusin
gddl tion, | n thg erm na mg&%@@nof daim
st R e B bttt o
potsrgjl9 ? para usgrft é’d LLPLY ‘?’1@8 eBFINEHEPR: | onal
devi at . m[ﬂ ﬂt‘ :E%’%Seﬁﬁa ApRIFHSFAPWVE Bddet Lon
3 hol elg "‘?‘ér" hﬁ e PPyatppEhosinde FIG. d )
V\/prg,?q/?]d AL thlel B 8"?69( 1 PR in ‘?ﬁc %’Pa“c SW%"é‘l“F Phike Kisick geans
0 e

nn £ A par BTI ON_ OF THE
DRAVY 3 E{)s vuiwo t EZ {n% lqpeapgqrétws B WA ER22RA; and

%@

(DHS"’SU’(D“
O—tm” B

b
381 Eer
I
I

(D('D

—5

.—-q

c

sghemat | € a§ # 119 VIFE sty igserfan hgpd prRgded in the terminal
term nalh ASErtT8h'"dppar-at us of an enbodi ment of the
present invep ' a front vi ew of the
term nal insertrof—a £ ERESRRRER BMIBODIME
|s as V|ewof thetermnal |nsert|on apparatu :
lﬂi rnal jinserfign FHP%I tup qf an smbpdiragsé et thg aregeng pvention will be
Redi ev‘g%%@ﬁf‘é‘t‘tc‘&tos ¢ {i8#Er e of the chuck means
prowd |n the termnal insertion apparatus shown in
FILG . 17 el ¢8 @ pripectiye yieieshgpag thit schameatic siryatig pf essential parts of the
| ﬁ%‘t‘ta{ B URARPU RIS OlGH pPrbedimentof sitpprescriry eniignG FIG. 7 i adront
B P EHEM TP heP PR isher nddr b T84 hisadidorow ofdle
i ﬁer{I‘H’& ‘P%er“i‘ﬂ“rtBPaf Pﬁ%’@?\fﬁlfbﬁf%dpﬂ%mga§ﬁmmtnrem¢w ghowdng the
121 %ﬁ%‘?&ﬁ Yk praer prRRElE ENiSCRIEN TS rTiae apparatus shown in
! urt @8?611 f"é H‘eéﬁfb‘?ﬁ‘&f"ﬁﬁs‘)féﬁscﬁﬁtl@n@e girmrmak gugdes phide like are
pPBYE t‘“f dntion will be described bel ow with
referepce to the figures. 20 FIG 1 is a perspective
HecTEehanpatatys Ishetie tndil€. bis uessige intspraterminals C
pﬁﬁfg‘ge Pﬁ@ld of elestricah wiep S intq tgrmingd prsertibm Bolef F affn connector
“ngfw"teﬁ]émﬁ?f‘%@h‘tm@qwentl on. FIG 2 is a front
view of the terminal insertion apparatus shown in FIG
1., FI G 1 shawngn §IGfy Iyhneyglp?. theerminad invertian apagerstli comprises an
apipsiric Ware SHPRRINE K} eratged Pp the surfics ofia yee G sltomnen the figures),
v EAEFHeRoMng i Sosmideslyearanged ootthesotfareef tfe basve ahrekminal
miPEFEODhegd 1 gerheciotarniserenllh that is verserly ioalleppathe bass.
shown in FIG 1. Furthernore, for the convenience of
descr i Pricstricelyare seppartive ungh A chewriens atchenpl rdass afe@ holding electrical
ohires Welandrp trnginal garryfitgemeass iforadarrying exminals Capaaradtiashed to the
sPlefical Wirs§ ¥, | is used to insert termnals C 30
attached to one end of electrical wires Winto
t er mi nde clampersapph cdndiosba Plunfityafelrined ks Wh@ws elR@ritil wires in
dise pregennembodiaemes 8 spreifitd atragRmeRDitcB o S4pPYIXihAelr 8@ i the
t pressogimiRdinidng férexanpla)l Runbetore)h AP ahdleUle shecified arrangement
cotrprof aelse dettrical wiedsrW Gald bthecl ShPROIk bRGselRigtmA this arrangement

apitchinge d rddlivelyQas e bRALOPEAp ARG
fhguyyes) , 35|S}aacongect or hOFdI ng U%ed%h%{u% %@gratuses of

arranged on the surface of the base, and a term nal
insertion head 4 attached to a side wall B that is
vertically installed on the base.

8501'1
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6
di : \ - .
| Fill_’%rﬁ QIQ %g irtllg r(%‘rsﬁ&tll/@éﬂucﬁ }ng%lfs h Erﬁi?db QR p(ﬁg’ceg moe%vx\{n(%pﬁxlé Qt%lt\?\b

clanmp neans 6 for holding electrical wires W and a

term nal carrying nmeans 7 for carrying termnals C

that are attached to the 40 electrical wres W The

cl anp ans 6 anldhgl d. 3 plurality of electrical wres

W, (£ o “lﬁ&ﬁﬁ% P M&% iCHTPHGE 2 P%Sé@@itﬁpa&ﬁ%'d@'%ﬁm cogpector
a %%c% 154 gﬁ%@ He mes ) fee o ppine gomragten Rpugnghcarried on
i "¢ RE P R%ent enmbodi nent, for exanple). Furthernore,

in casgg vvher?_the, sgeci fied arrangenent 45 pitch a of
the, G iy’ Ingpriiar headfeqogPH§es pRESt Bpsgiptaiainks agaghed to the side
s&fe V‘%a{‘;ﬁﬁ“;ﬂt‘ AT Sylinderal7gions kit be ffselyapised and lawares) asdegud byase plate
nd&fY c L“<51h§° 5Tt Pasep 4 s pviey herantehpinayiindrad €60 as to be freely
apPAFLbqeaallys and qy electriglwvireierinpinsai rl 6 ettashedio|thi ssepnd base plate
ukpg 1 conprises a base plate part 9 on which the

connector housing His carried, and a |ocking nmeans

10 f or TFSolsettig! Wikesiipiieaeitdp chopiehy par ofzauter eldwoRla anh@1b
bABenep apdelosad Py pfirstairpipick d8 padvapain af geet ¢lows Headd 22b opened and
c 519974 tyesecond air ghuck 48 The fitskaipehuek 1Randtseenod aid chusktl Aere attached
sifj@e serard bage plptg partvertical air cylinder 12 so as to

be freely raised and | owered, a second base plate

part 185 Bshonadle o, erd of thestuteh slaws Placand 2 plaistfortBd witatastially in
héiieshapstoh fhe dgtier dy| as serarfropyths deftaiaht dirdsgior flefetight diroatied in FIGS. 1
haPq Do tirRIpass 23t pagtruske dewnwardiin the vetigd dipgkimg(vartica! diréction in
atl@E Hend fhare rrepestvebnprobidseatshetipeend partions &, the @iteFluaws 212 and
ePtetrical wire gripping unit 16 conprises a pair of

outer claws 2la and 21b opened and closed by a first

ai r. chirsk ofie der davpedZa apd 22tnin éormed substa@Rdly amidie e of the letter
opkEntdearbm die dedleds!s irectior sosidwaiir FIEhdc IGrip QartsThethitipratude
ailpwind ja thevesting! diesstipdarairespestivelk pd9ided & thy tippaid@drtiohof the

t Hees@apyda pek®Ebpl ate part 15. 15 As is shown in FIG

4, each of the outer claws 2la and 21b is forned

subst alitthesglgoyricakwirg gréppetzape 16§ the pdp pats e of the twaBingetivs 22a and
f E&hare peanged betwieglthe gtiprimos R of the Bfc outdrghtvs dil4 @dt2il Bnnithe
Felestrical wirg gdppidg undy i6p fiptetnsr Bhettvatnnpr déwzbe add2EbARE Gwo outer
i flavhalased Rlicart aninzed $a bt thy gt pactal4 df the otd @ferichws 22a and 22b
FrEShe grippadts 43 ofthe twespectamsell y apir Mbiodathpat sdeh &otn the lefi-right
e Adechor t Motsgvenfin theanivaltsere ofl thandechial winelgriphihgdibh. 16 Fa€ fvo inner
oflayhz24 and 82b ok avence@withndp@fied iditahar imeieh Isfrbightativeétivhlay shown
i m g8, stmpesoas to dlewlthe griiping'df theaso sleetricdl oy W&ranged at the

| efecified gengethenepitdhan as shown in FIG 4. Gip parts 24

that protrude downward in the vertical direction are

r especiurtieinprepthevhelside aiitet diw Liahn@ Be-FOE & tPawPi2atdie up a first
2Bhuickhmesns@bavibhedar cinek ReRs 24ariph Bndrekd didcbdal WrésOW with the
gimhgprigewithe ofip part bRoOhE Putedldvs2 @hnd thelddr SWMcs HNRY grip part 24
chihwsinddalaanata. 22b are arranged between the grip par% S

23 of the two outer claws 2la and 21b_ In the

el ect rMe@bvenitliecotrisRiRioN@r ik & 18 6hd tha/bth eI IASRr clhi©ob Wake upa
i senerd dhb@naead? 2662 Mthe 2eddn@ Bithck WRaAWEE brifOne bAWS12 AR ARt W
2 e ennar suaaged teleriphatt 2BRE 1@l DA% Sy 26k AL thQf%u{f%% of the

| piyeparclanmedanr aRd 22gb  and the grip parts 23 o
two outer claws 2la and 21b overlap as seen fromthe
| ef t - rvgifegardid @6 P BrucMplc8RVBh and Rcdddenbdd HdAl 288 HeSirst air

Oéhutih €8 @hRs el t6dloutdh £18w IS 12RRE Bt KM dve b8twakd)Gnd WO sdcONELr ch
ClPMBsed AR tRP %ng&@;\:@s{ Badhd ; otk Ei]vagd §®Vﬁa1%1! tEZ @tﬁf ssetcs of grip (;)al:‘f;(

so as to allow't gripprng o
electrical wires Warranged at the:

.5
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35 specified arrangenent pitch a. Furthernore, the
one-side outer claw 2la and one-side inner claw 22a
make up a first chuck neans 26a. The first chuck
means 26a grips one of the electrical wires Wwith the
i nner surface of the grip part 23 of the outer claw 21

a and \th? outer .syrface of the grip part 24 40 of the

i pner ¢} \rﬁgggé(? thﬁg{r S DEp2ogapbecdidbuc megns 24b, fyrthermore,
W6 T A PR OF et iq st g 513 racaovgomgerd,and the second
seLeRG %‘gﬁf’& oS ?"‘Evé) 'BIISh 1 h &2l S A OCTRYE IR S0 igtshe two sets of
gPFTIDETE 2 2t he 1 B EAhuaki eanigoasnd ROk #eplasnddp a closed state.

surfa of the r'ip_ part 23 of the outer claw 21b and

t he out&p %&%Céfgfé e Swm%wftglﬁiwkgsaf pPospihledd iither relpse the

c é?g; gq!f tHFEYSSH HiedWe 8ot plesripipags 23and @K ofi amespergie ehek means
s “hRICRPeREE RE clowhg the feo fefsrof eripparts 23nd R4 afSherensetive

t Ak 55 ¢PenddBws 21a and 21b to nove outward, and

the second air chuck 19 causes the two inner claws

22a_arlB hE3po chpdrsirans 3andi26bsthatiarrin a state in which ghegwo ets of grip
gPdls 2pape &' arsplosed, thp frsparr gluck b causessetviovmter Haek2 mpah a1b to
283V ahezefwvaaﬁté;ga,a@ém puterrplapna andaAle pregs Wt two inagyakads 222
t YR ard thus peguRingthe st peabeimesnkedpindinsheleks 2sang22b. Asa
2BSRHLL, iy ROSEPIAER BOVe theyavg seisof 2rp parsAd okd 2Bofdbriseshedraneans 26a
t 309 25hiwrardmdbgdireedongfgrrangsmens oftheewd phusk cheamsriga eiv26b (left-
sHE dectign i FHfy bk Crgsegnenslesthe plecttivebwirn geppind wnivsl 628@change the
atErgeent pitchey eredvip whartaical sres Magripphebit the teetets dfEriparts 23 and
ot ¢ thrdoshuck ragsas 208 206 26the arsespeditilve chuck neans 26a

and 26b are placed in a closed state. Thus, the

el ect (P gtvorhusk arepmsion gndi2Gbttha Brerm k eisteiit whish selive sdtoof grip
o ard 26 And ) ase glesed e sasbestdir ¢hoelt 1 anes tha/tive innerediaves#a and 22b to
t e efiattieer @Ft“%f;: P Palrthetvagnen dla@d 225 antl B2b presygbetwowster claws 21a
cHd kb petwas, thasmciatngbp dispnapetvienythe twe Innai duyvst2Beatd@b. As a
s, s Rgiile pramee thatwarsdts 24 ef parts 83 pbPleaftthetero thuck means 26a
cHdERd petaasl ip B dimetiop®b arrdngerhére of the tvehehnkk miean 2626w 26b.
aFRnseIEBNtyh e elget@icalivire ssipping unin 1 Gurncharigh ehetawangeetest piikh of the
giviopplecisiglivgrep 3V grippe by hreawo basefiriptphes 13 a2 4af the elanicuck
18eapa dgennd Rhletotalergenpitsh. cl aws 21a and 21b to nove

further inward, so that the two outer claws 2la and

21b prldes thetfissticeckimres 26l aadvsecBRbchh Sk @eths 28canrnegE the
taigsgemedutich gf thh ewal blsttarnt wirbeWgpped tyaht Way deRRE B paMsS3 and
L2eof irvek BRIrhudksmeans 2@santi R6b fromitke PosHidiir@nddnenDyRh bh& which
ttheoe slettsica ivigs Wphqvabes 1R BNEe ddnPheddd @ tb WoabMB&HKent pitch B at
nefactsth eaminale @ 2@thet! MyVehe ElettFcd] Rere SV @& ak ORipBEd by the two sets of
aripgpagerteanid 2afof thaewb Ruck Rialks 208 aRBs26868n BOHm @iﬁe&dsﬁrfiﬁsbrted into
rspeffifieddéririied imRaibMhdits® oflhe cdaRRSERUEMJ Y. the

el ectrical wire gripping unit 16 can change the

ar r angremBithsepby €dsiaf tHelifhel WRR6! &G ih&dlciaW 128 S ¥ first chuck
OfidapPERA aBY tHelighel WRHSSHShOfnn@ iy PBIF fhe2e0AR Ehuck gle%n% Bb to

* tdagtattwachClikig Ks sansH BGR Z?ﬂﬂg artfi3erh&ht itmtl!leet(vome(:ﬁi al V\!ilrés W

toRiPpddy (RdkoksclIBARSp 280964 260 thhafwAlife

Whd Shinbdhgent YRR B SR in GE Bl@s P i s ox 1%{)1% Shich allows the

GlagRAsout BSrB6L M Rlding EGita qu}iléggctllica?wnes tﬁargere gripped
WS 28 s Qf]é}ipzl%pts b9 é?om%% e%&rgé -t

iR B EE oL S il %%Ciégl%a{\{\ﬁ%g{a\r}ég% D specificd
21 :

claws 2la 25 an out war us increasing the

i St APGRARELLRMLRE IR oL G, 22 ANT 20, o The owo
rlﬁél"l:lﬁws o) aé& 3@9&?& Leeac QundiP ﬁm% F]ae e befw et &%ﬁl aws 22a and
parts 23 and 24 of The“t wo et dRiaResistsa e tyn

outward in the direction of arrangenent of the two ‘
chuck nmeans 26a and 26b. Consequently, the electrica

wire gripping unit 16 can change the arrangenent pitch

of the two electrical wires Wgripped by the two sets

of grip parts 23 and 24 of the two chuck 30 neans 26a

and 26b to a larger pitch. Thus, the first chuck neans

26a and second chuck neans 26b can change the

Redhs 582?}}119 268 set at




- arrangenent pitch of the two electrical wwres W
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30

gripped by the two sets of grip parts 23 and 24 of
these two chuck means 26a and 26b fromthe specified
arrangement pitch a at which 35 these el ectrical

W [.es have been the clanp neans 6 to an
P REhlR e diets 50 TR AOLS PR B1S8 HCchick 18 causin the
at P4 CREL T TSP P MuarutiiRies Wt hat are gripped by
the t sets of grlp Earts 23 _and 24 of the two chuck
nmeans oYl 2918 n5EGY 200 # dheelewtical Wire aripries ynift 16 is
s RERYI9ed evthiacnai of srynaksyides 89 thabare speredsindiciisediamietning guide air
hotrdeh 24, Thegermingl ppide epgdindesy?® dsasiatlied te the sqcarrblpase plate part 15.
surface of the inner claw 22a of the first chuck
means B6EFs®Adatthi0 thefirer suppert te eerpfnalsiCeatiapiied to the alactpiod wires W

ofarg Kepesichfarespuhaingdsofizhlower end pattians ofabesk teoninelrguides 29.

sthepesrted pars@of the respectise teamigelasides P wpborbthe pirside okthe

I fé@f"fti"é srmipals Escapiedpnithaennity) carhéng meansdt s of gri p
parts 23 and 24 of these two chuck neans 26a and 26b
i s set Ng¥, aqtines Giptrasigleamerien Pietterina® @ tavhadi tn thetetectrical wires W
pragsiasprtcd ol estinseftion helralpf 1y connbitethoasinoiidy tiregerdbnal
siifgTion ApRIEAS hwibkeidsseribéd. t he terninals C attached to
the electrical wires Wthat are gripped by the two
sets ofVhgrihs terainads Q attaghed t0 thegtectriva wivs V¢ lneok bamsemsd into
2 eermgpbinggon itles Tsefdhd doinasdtor heusimigriaby npsm of ihe terindlakbissdrtion
ofappaiducb vewpstectiod siireg Wo whiclt the temoinels Citavé ben trimped
c hekebaehing pR&ipug nidp 2BHirst Ivettin the elettrica vSteatgportingwhit @h In this case,
t Hke respgctive®!ecmigelrwicds ANare 22ld baick 2Rlp wemt acind elgalrminals C attached
otth e respérdivelplettaent wirbeWveepladed @n theoernim carpfir@wsead®a  Here, the
andranggm@lpitcls crofthgrniwe dlettocd! héres peteld byetle iusp ARES 6 is set at 8 mm.
descri bed above by the first air chuck 18 causing the
t wo- ouF@theoharasth@daunennst haddmet 10 is¥aMe e bonmct: hdBihgQMes , In this
asasesthg howectdmhokbiGSH i@canid od,thd tige Sh@Ghift DAY W dofinector housing H
greamipd mythabide plfe pst Bis icksd Eate ekibe mefrilo. of terni nal
gui des 29 that are opened and closed by a term na
gui de Hem, inahyd dlertiémal @iBe grigpéngtual M6 Mak isGhlihd eniddl ktate, the two outer
Cyehaive A& arid@ 1b arcadriaagdd édla ftere ihehisie heathuka SRwP hd e vB@bdtward, and
13he twREGesceds Parig 23art bddngdin aStiPanvihidiNBest @i dalsSare moved

- Ciatdr@ch et the tWdetedfgep bhre:al3 anll R 6 ¥ Ak fectiRSMBOE ¥Rk ¥6a and

35

40

45

50

f asbred pned ine nunsdligepef sidie | ower end portions of
these term nal guides 29. 10 The recessed parts 30 of

the reSpeotiryia theddoumal WQ@%[%&gZﬁltSH PRI fstin thdniQM kil e two
ofinrehélaws 223 pe¢ LRV Rsingd MitnalnSwifictCdbki8lr Qv € alrfle0 Bah 2

C apecifictd gistmeda tite lefNencht, dird@ion QP $hat fhade AP clﬁﬁl‘% Ql‘ﬂs two

t RRcitied RiRaks thet 26 bidmbeHar kiR shiigrl a%ﬁ% pitth £€S W

are inserted into term nal i nsertion ol es F of the
connecknQddifiessh A8 eHcbiaitiie drfppi t lé' af 19 REhS o1 st e, the two

a fmaf ek lin nge i ese
Redrint iﬂ%ﬁoﬁﬁgﬁfﬁg?&vﬁ%b R EngsTElh e Whih thes

into termnal insertion holes F of the connect or

housi NBhe Y vomai sir idabe gioe [h% {lll% eoq i is in

apRakialWsel Ad s 1t/ {(e?\lv@ &érdf gl:% : %felslﬁec 1l|\?eI Shiljli

t &leBAsBh Snd2dRa¥Ere gtnveﬁ)’dx ebo tﬁ%’e atng on ttre inside of the

PhRIWiRMPel &k SR Bl:Es t% that & he c?l
ah l{l%ﬁs%

S lﬁmglrlﬁdré] gheuxgé rH1 d Iy, Dl 6}%9 é‘gle 5 [?e time,
ek ehnbis atVXlr %?ne e tarm1i1al c%{- Ispgfegfﬁ é @ the yespective

t he tern1na|s attac %e?ﬁ% tive electrical
wires Ware placed on the term nal carrying neans 7.
Here, the arrangenment pitch a of the two electrica
wires Wheld by the clanp neans 6 is set at 8 mm 25
Furt hernore, the connector houging His set in the:
connector holding unit 3. In this case, the connector
housing His carried on the base plate part 9, and the
connector housing H carried on the base plate part 9
is |locked by the | ocking means 10. Here, in the
electrical wre gripping unit 16 that is in the
initial state, the two outer 30 claws 21a and 21b are
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the two inner claws 22a and 22b are arranged in a
state in which these inner claws are noved inward, so
that the two sets of grip parts 23 and 24 of the
respective chuck nmeans 26a and 26b are placed in a

mut ual en state, 35 Moreover, in the electrical

wire éﬁ%‘p E{%ﬁn st giichuckd Scpnses the twqoutesslapig 214 and 24b £t reove inward,
SN e@g nd g Lpuck| 18 fausovthe rrinpes slaws demnd 228 tameveioyiward. Asa
WRTht ﬁ‘?% 15 A i9EP PR Adsind pd obthe psppsldvasiliipk means peacing Retyigrip the
depedheslermiotliares &+ - ri ght direction so that these

inner claws can grip the two electrical wres Wthat

are aMoye hetteminal gydepif fydiader 28 spngenBntwopmpinl guides@ to
|'ROadRvarH o Ronseqientie the recepsed parts 3Riof thegespppive tprumaltguides 29
tHBRor; the feminple G aitaghied o the epspectiverpectrival wiresr'i nal  gui des

29 are_in a nmutually open state by being arranged in a

st at e Nept. iiigivenicalsesglindep t Iiaived theyeleddenl arre grippieghunit 16, Asa
JEtHaPagitiomng i the Mertiged dirgctiah ispierfomnetl iberdeen the tenoinels € atthehed to
dhedeqtiicahpingg Wethgeremsipney torthe twitsets lofigrip paris 23 ads24t dfehe

i RSPEFtiE chyckmeeany@bagng dehAnd spachied teumirbinseradn tgptes [§ of detcsnnector
gugipgti Zispeted ihide cennpaet lioldingoimitck In fhéamase, BBarmramdma@ipitch of the
ShestricalspiarstW viet gregripprd $e dheowotstteofgripgiade 2 hard 28mf theewo chuck
imeangledagind hleof thevelbamrichliaire efigidg initals ivdtillebe Manartenafieh o, at
treich thgse e eledteicad wineaWshae bekh held by siertanti #eans 6.

furthernore, the respective term nal guides 29 are

di spotled, e ai hipichus saudes thé twidtauter eapettd and 216 & mdvd@hrtheCinward,
tthustcavsireg thamneredrfamr of the itrer ciwala efahe frisnghuceaess Z6a 228 the inner
BufackieX the inreecliw 23 ofthe secbrudcdtu dBmenti S&stotcBRadt \WaLh OtHe £ 'This
changss e arrangdm it pittloofirhevol efesaical, wired W tHah@re §85R0 6y Bie Fwo sets
cligok pd® Bawd &4 of thetvworhutinineins eb2a0E 282 & PMeh, 2RBh tsQhe
rapaezeoighivyaich B f@Sallawing@Bd ikl tahbRis inderis £ bSth®fer@inklP CRBEMS to
2esanveb Aebtridal tvires Wampapdoinee teMiaKinfRRHholAF A cdffctor
dviging HeIn thespecinisychedneation Wil thvik@8e WihOarMRERRWESitch of the
tehetricalrwitaa aV goptied ®y aliertwo Yéth HULH pdRs TAMNSR oF IR thd¥Bhuck means 26a
tagd PO e teyutiinhe BuidOait OylinBRLE chiR¥AhEtwGRRSEAYERLd 3. 10 dGe further
eced SR caasidgth@0 t@iidaguides 3P @CdonNiRielt® ElPph@the WHARE ZStached
sathp edshediineclb@richl RakswC attached to the respective
electrical wires W 10 Next, the vertical air cylinder

12 r aFati®rhbie, b RizbhtRlylider €4 SHubRRA Jecttal wilBeripBtha@nit 16 to
laéeiibd towRiShé tdREdRG hoBsidd ¥ theTs tisp@ed tH the &drn@Ror' B Iding unit 3. As
peesthibhetrhabeiiaRe d @é tld@cidel Rirdsa0 IR aleQripfd @y the two
8¢te6f dripGatts B8 LIRS AWFkikatspRsife BhUcRRRInDIa B2 4R §8hBanOSusty

@iskiPeddtolsBecstdaf ehird inQértibl Koles FESRRCoh N tdfr AHE e TR RS emporary
2Ban@nd 26b and specified termnal insertion I%ol es F

of the connector housing H disposed in the connector

hol di RgIWRid th tempBraklinSerG S thel tighi iy ANREHE WrmBiat G0 hol
ggglg ifg}nﬁﬂahﬁfﬁgfé g;’dggt%e%é él§ cz}g%ésnﬁé%w%g& gl'l 8%{@ 2?;%2]&%% u\?@ard.o -
e A g R R T
still the arrangenent pitch a, at which these two

el ect Theadthe WbV HANE 128606 & D%e GLATR, TBARS, adv
S e . TR e e (R adnc

O T b e gé‘ié%gﬁg R PR 252wy YT in

chuck neans 26a an % e inner surface of the inner

cl aw ond. chuck ans .26b .t ont act each
i i A B
erectTiical W rade WPEHS] apigal gy &5’85‘0'&3 Phie FoRped gy housing H,
of grip parts 23 and 24 of the two chuck neans 26a and
26b to 3 nmm which is the arrangenent pitch (3 for

all owi ng the sinmultaneous i nsBrtion of the terninals C
attached to -
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25 these two electrical wwres Winto specified
termnal insertion holes F of the connector housing
H. In this case, in synchronization with the change in
the arrangenent pitch of the electrical wires W

qhég@edoq% t he two, set %fg%ri éar s.23 and 24 of the
Do Eelneg gge%%t Lyires 0t b, P15 Dl e Ziid o espective
ST HEES 2 SB5 PEed\wo terminal guides 29 to nove
furth inmqgg thu¢ causi ng these term nal guides 29
to conty RUE"¢ %‘?ﬂ’ﬂ BT VT HPPIBRYHT A G [ sreered (nibp i ial Sareppyd
tREPAFE BT IR B PUtSEPeR ARG AW Eyr t her nore, t he
horiz%ntal cylinder 14 causes the electrical wire
gri Fi H@S? dHiiRe wige hasnessprpdyceian. thsigmeinal rseision prgtapys | enables the
HR%EE i HieteratinglssC atachsiia glertpical prares 8 inécienming dsertipg holes F of
AT gongsctgrdousing | dop tyvo elepfiical ayines Maptghezagetiaehed to t he
two electrical wires Wthat are gripped by the two 35
sets b nen grinping tyg eleptgca avigs \ﬂ?mf qhargirscthé yreangémsek pitch of
TBSR SvogiPrsh aledaen! afiies W, thig erdinenlygisessannioars egtal pftbree drive
SHUEDS it edde ErStRES thatfswestivaly drige ko Fippingtrantiongrémpingrthe
1%yl elactrinal avites W andar drive systare that Boyds dwsmigyotanipping means.
Palhyhe plsErieal wire shpRibgunitekoraf ity terntnal intsertiviapparatus 1, the air
tBRek L0 pis syaki 19 pesfenmetye gupping ofitive cleetripdl mares Yubydreeaas pf the
CEPFHIE Fhurl meeans e anth ot and theeshangieg ofghd desz@@nt ptchof these two
sifciirigvires7Hi dhatdy, drdeminahwsestiprpanparak 1npges iepasiiblalts i@ two
glecutcplarreand Hecharaseariapgenentpitahiof e twh eespei\eloytrical wires by
HEEA snlyftwe s pleksiyesysteps. t er mi nal gui des 29. Then, the

horizontal cylinder 14 causes the electrical wre

gri ppihaldisiont witlsthe ¢erming binssetionsp4ratus hess arowkhpfihe eeessed parts 30
HisgesPentivh suiminabeuifles AS supppeing kite, terntignlt @ pitichal (s tHE respective

SlecicHenres V. inis pogsidpreprivew thd @ctméncabf puisitiesal Wadtien between the

dermpiatt (e psd termingl tisdrtion holet Fwhepibe idringdstertattrd ko the clectrical

e MY rig nserigr] iate the isfmind énsetion doleoF ofithe sormgetét. housing H.

Furthernore, followng the insertion of the term nals

C attached to the respective 50 electrical wires W

into the specified termnal insertion holes F of the

connector housing H 8 the gripping of the electrica

wres Wby the two sets of grip parts 23 and 24 of the

respective chuck neans 26a and 26b is rel eased.

Moreover, the electrical wire gripping unit 16 is

returned to the initial state and 5 prepared for

i nsertion of subsequent electrical wires W Thus,

during wire harness production, the termnal insertion

apparatus | enables the insertion of the termnals C

attached to electrical wires Winto term nal insertion

holes F of the connector housing Hfor two electrica

wires Wat the sane tine. 10 Here, when gripping two

el ectrical wres Wand changi ng the arrangenent pitch

of these two gripped electrical wires W it is

ordinarily necessary to use a total of three drive

systens, i.e., drive systens that respectively drive

two gripping nmeans for gripping the individua

el ectrical wwres Wand a drive systemthat noves these

two gripping neans. 15 However, in the electrical wre

gripping unit 16 of the termnal insertion apparatus

1, the air chuck 18 and air chuck 19 performthe

gripping of two electrical wires Wby neans of the

respective chuck nmeans 26a and 26b and the changi ng of

the arrangenent pitch of these two electrical wres

W That is, the termnal insertion apparatus | nakes

it possible to grip two electrical wires and to

change the arrangenent pitch of the two gripped

electrical wwres by 20 using only two sets of drive

syst ens. '




10

15

20

25

In addition, with the termnal insertion apparatus 1,
as a result of the recessed parts 30 of the
respective termnal guides 29 supporting the termnals
C attached to the respective electrical wires W it

i@ Egséf bl ggt‘o prevent the occurrence of positional
‘ween the 25 termnals C and term nal
i nserlt]i on holes F when the termnpals C attached to the
el ect i cal * IFHIES NG URAPPIaILF PBKh inseres teTranalseaitached fo electrical
i S A E;ﬁ hRld 1P & clemprmeapsintosRaliedgeHRAl §PertoHholey ofin gennector
hQuERE,; Ms: |. Atermnal insertion apparatus which
i nserts t eNFARARAEUSTITRERRS N elsclard tire SEaping Whif kaging fge sets of
APeckiragags Bt rsnertysly 97BN of the eleapet Mirewkp!d ot the plamp means at 2
iSResfiodiapandsaienisPitsh. 2ad connect or 5 housi ng, wherein
t hi s, apparAf tré ewppmpais shagee teagengemant pitblr of teprdlgsricalywires that
Biail gflpﬁafsli%@e%em? slatck mspns feaiydik sprsiied arrdngemens siveiap iavel y
TERECMER RIFD pHhieh Be termigall adchedstoliled dechrigal wiees ¢lanang gripped by
¥9 chyckgmeagpeanibe insertsriptarsprsified terpinatinseragrdhotel of thaoonnector
k- neans change the arrangenment pitch of the '
electrical wires that 10 are gripped by these two
chuckZmeanSheripranaal Heerypreanphiabid aggordirgferflnim lpiwhatint o an
ar r angenenthe piegteenl wire @HpRIRE Wiieconprisispakis oboaches opaned and
tlpsedinvertingg ainghugl #nd$ peinaf inaereclagrsioppred ahd/closetiby & sagond air chuck,
chuck neangeshyrkiyecanyefehe e chwkanepeisiférned frorone mabr claw of the
itHQ eytes daysaeH e whertohey af dhertotiorer clheysi ng. 15 2. The
term nal itHhgethe dnckapgpas ef ths tvacdoekineays tsdoiGled ifiomlthe other outer
et afithe i st elaws anddbe ather dargr ¢lppiofithe oo tinarchpsimds a
pai r of ouherhapgeamshenpamstheapltch of the eldctoyal avirks thettaragripped by
ek cherdr meeapsais perdirmied hethe €k shwis clopk nading it tob ostedclbys @ move
et o diat the e Ruter aame pofssitk tweaner ddfwstilgard. wo chuck
means is formed fromone outer claw of the two outer
cl aws3.and Bwderrmémsetienappiratuls eccowiing i iim d loaRsfirt B comprising
tevmingt giddes thay sdppowe eserminatshagathad toctheielkctii@bnwied s f or med
fromthe other outer claw of the two outer claws and
the other inner claw of the two inner claws, and the
change in the arrangenent pitch of the electrical
wires that are gripped by the two chuck neans is
performed by the first air chuck causing the two outer
claws to nove inward, so that the two outer claws
press the two inner claws inward. 25 3. The term nal
i nsertion apparatus according to CGaiml or 2, further
conprising termnal guides that support the termnals
attached to the electrical wires. 10

10




