- 1 WATERPROOF TYPE LEAD, METHOD OF MAKI NG WATERPROCF TYPE LEAD, AND JIG
FOR MAKI NG WATERPROOF TYPE LEAD 5 BACKGROUND OF THE | NVENTION Field of the
| nvention The present invention rel ates;to a waterproof type | ead conposed
of a termnal having an electrical contact section, a core wire crinping
section and an insulating coating 10 crinping section, an electric wre
havi ng plural core wires crinped with the core wire crinping section and
an i nsul at WATERERROOENGYPE| Ik, WRTHAIhOFi MAKING WATERPROOR TEPE IEALY
section, and a heat-shrinkable tube that covers the core wire crinping
section after crinpANy Fi¢E ROR MAKINGE WAREREROGR FXRE tHEANS i nt er nal
circunference thereof, a nethod of nmaking the waterproof type |lead, and a
jig for making the waterproof type |lead. Description of the Related Art 20
In order to connect a term nal having an electrical contact section, a
core wire crinping section and an insulating coating crinping section to
an electric wire having plural core wires entirely coated with an

insulat?ng coating, the EASHEFRUNE Qi THEs I @f the insulating 25
coating at _an.end rt thereqf, to expose the plural core wires, and then,
t he expose l@&l’%"ﬁ%@? ;[rr@’eé}qﬁﬂféd with the core wre crinping section,

and the |eadi ngTEderogsé[n & J'_rn%rg%{tnilonr§J r%laltgg%oatal Qgtg?:%grbg? é;?pé:rlleg%ed with

the insul ati ng ¢oating
composed of a terminal having an electrical contact section,
a core wire crimping section and an insulating coating
10 crimping section, an electric wire having plural core wires
crimped with the core wire crimping section and an insulating
coating crimped with the insulating coating crimping section,
and a heat-shrinkable tube that covers the core wire crimping
section after crimping and has an adhesive applied to the
15 internal circumference thereof, a method of making the

waterproof type lead, and a jig for making the waterproof

type lead.

Description of the Related Art

20 In order to connect a terminal having an electrical
contact section, a core wire crimping section and an
insulating coating crimping section to an electric wire
having plural core wires entirely coated with an insulating
coating, the electric wire is stripped of the insulating

25 coatingat an end part thereof to expose the plural core wires,
and then, the exposed core wires are crimped with the core

wire crimping section, and the leading end of the remaining




crinping section. If such a termnal connected to the electric wre
(referred to as a lead, hereinafter) is used at a place where 5 intrusion
of water, such as rainwater, is likely. to occur, neasures for protecting
the |l ead fromwater have to be taken. nown conventional waterproof type
| eads include one having the |eading end part of the core wires crinped
with the core wre crinping section soldered and the trailing end of the

10 cri nped ipard Gfi 4N& '-rﬁ%ﬁ%ﬁfé G W R sif}fgﬂ%&' (4285 nANd one
havi ng a tt}buluara tlerd:ﬁ nal t %Vltl surro n£ tlhe part of t erfc(‘gordébt%l\?:vllrn S
crinped W tdhitha lepre Mg, crinping section to shield the core wires from
the outside (see the Patent Docunent 1, for exanple). In addition, there

is known a 15 watregpepoh typaingad doinekicel eQrend e timped e th the
core wire crinping section are covered with a heat-shrinkable tube having

an adhesi vg ragielrired to idde Lohel nedrsindmcer) tikeneell {tSaepliee Raleaiat
Docunents 2 and 3, for exanple). However, the waterproof type |ead that
i nvol veS 20ntahddrdme fdeacrirheduch bher&htesat e Doclgreltkdl ¥ eqilidcesizt, wo
steps, that is, a step of attaching the shrinkable tube and a step of
sol deri ng, meadurdussfohgsr @t eriobie mhehbktad Heeomwakabihatey tiosbdad kand t he
manuf acturing cost is high. Furthernore, the waterproof type |ead that has
a tubul ar Zsowsr appEkEndésoeilbedt ¢ nerdel Ratrentl eBosubpal udehase aaprioll em
that the tubular termnal is not easy to fabricate and the manufacturing
cost is hi §ghe ArRAdDEhCLAL IR RADENPIGOTS WigwE crRE®edewlthHdavaPaepr oof
type | ead described i.n the Patent .
wire crimping section soldered and the trailing end of the
10 crimpedpart of the core wires covered with a shrinkable tube,
and one having a tubular terminal that surrounds the part
of the core wires crimped with the core wire crimping section
to shield the core wires from the outside (see the Patent
Document 1, for example). In addition, there is known a
15 waterproof type lead in which core wires crimped with the
core wire crimping section are covered with a heat-shrinkable
tube having an adhesive applied to the internal surface
thereof (see the Patent Documents 2 and 3, for example).
However, the waterproof type lead that involves
20 soldering described in the Patent Document 1 requires two
steps, that is, a step of attaching the shrinkable tube and
a step of soldering, and thus, has a problem that the
workability is bad and the manufacturing cost is high.
Furthermore, the waterproof type lead that has a tubular
25 terminal described in the Patent Document 1 has a problem
that the tubular terminal is not easy to fabricate and the

manufacturing cost is high, although the workability is good.

Besides, the waterproof type lead described in the Patent




- 3 Docunment 2 is manufactured by heating the heat-shrinkable tube to
make the adhesive on the internal surface thereof nolten, thereby coating
the circunference of the bundle of plural core wires with the adhesive.
However, intrusion of water into the .glectric wire often occurs at the

| eadi ng end of the core wires through cl earances between adjacent core
wires, and thus, coating only the circunference of the bundle of core

wi res does not suffjce for t er proof.i ng at ent_ Docunent. 1] Japanese
ot ont - LarBeBEREN. Co R e Pt e pe Bt hoe 1143 B L B e
Lai d- Open thide 20011285983 dfadante DacupRat 1 - Japansser Rat epte taid- Open
No. 2000-182688 SUVMARY OF THE | NVENTI ON Enbodi nents of the present

i nvent i onMeddende therghveepa bty t Vipe ténduhteregvicrisuffd dwtleanexSures for
wat er pr oof i.n re taken_at | ow cost, met hod Qf meki ng, wat er proof type
Ne8dt POt AT P g FbP BRI AG"S"Vat e RSO 1 yBi TS Tho

| ead at ISMf%ostz and ai : _ ( ow cost.
Accordi ngwh@e2 Lhtsttidspadctfict ferpr eseat ddMa :@Nchet DEAGING VI ded a

wat er proof type lead conprising: a termnal having an el ectrical contact
section, &icdhe dRiriee Wairieapithgoyabt cérazpdcan batueen i adi awdtt PR i npi ng
section; %ires, and thus, coating only the circumference of the bundle
of core wires does not suffice for waterproofing.

{Patent Document 1] Japanese Patent Laid-Open No.
2001-110464

[Patent Document 1] Japanese Patent Laid-Open No.
2000-285983

[Patent Document 1] Japanese Patent Laid-Open No.

2000-182688

SUMMARY OF THE INVENTION

Embodiments of the ©present invention provide a
waterproof type lead for which sufficient measures for
waterproofing are taken at low cost, a method of making a
waterproof type lead at low cost, and a jig for making a
waterproof type lead at low cost.

According to a first aspect of the present invention,
there is provided a waterproof type lead comprising:

a terminal having an electrical contact section, a core
wire crimping section and. an insulating coating crimping

section;




an electric wire having a plurality of core wires crinped wth the core
wWre crinping section and an insulating coating crinped with the
insulating coating crinping section; and a heat-shrinkable tube that covers
the core wire crinping section after ,crinping and has an adhesi ve applied
to the internal circunference thereof, in which clearances between adjacent
core wires at a Ieadi ng end of t he pI urality of core wires are sealed with

t he adhesive. In e vvater ro ording to enbodinents, of the
present {nvent PEn® "tjité;&gﬁ b Tt 8@); aﬂzﬂ;& RE CAPaRLeE” Bittben

adj acent GoOtE ¥hd &S ike beagdhigy endtebn O th W18 ngaBEatd

cl earances may be sealed wt hﬁ%u adhesi ve. Thus, sufficient neasures for

wat er pr oof:irh@%# elithaked, ingylagdhei eratigionceimpinadhkesior: sew i ng t he

cl earances e lLy.,app |ed ta, t.he internal. ci rcumc erence of the
heat - shri nkabl e tu%QE \@hénzo%%%rl %\g step a&escrl 5&8 E% “Eonceti ng t he

prior artciksmpOhg r st iced.arther efrahginbhanamanyf agt H&h@ﬂl\ﬁ@sipﬂﬂ@dbe
reduced conpared with the waterproof type |ead described in Patent

Docunment ¥¢ M%owrmeﬁgaiocwcs@@@ﬁanagp@mre@ff the present invention, there
s provided a upthad gl JTaKiNG- 2 VRLELELOOL YRS cadhe Somprising the

st eps of : pr epar| ng a te ving an e i"cal “cont ac Section, a

core W relesiiipy ngnsest i Ofe aﬁﬂuﬁé]liﬂ}ﬁ%ﬁtctcﬂge wnadd Nor<Crddlliday viaet i on and
an electric wire having a plurality of core wires coated with an

i nsul at i n§he oxdhargve-

In the waterproof type lead according to embodiments of
the present invention, the adhesive may flow into the
clearances between adjacent core wires at the leading end of
the core wires, and the clearances may be sealed with the
adhesive. Thus, sufficient measures for waterproofing are
taken. In addition, since the adhesive sealing the clearances
may be previously applied to the internal circumference of
the heat-shrinkable tube, the soldering step described above
concerning the prior art is not required. Therefore, the
manufacturing cost can be reduced compared with the
waterproof type lead described in Patent Document 1.

According to a second aspect of the present invention,
.there 1s provided a method of making a waterproof type lead,
comprising the steps of:

preparing a terminal @ having an electrical contact
section, a core wire crimping section and an insulating
coating crimping section and an electric wire having a
plurality of core wires coated with an insulating coating;

crimping the plurality of core wires of the electric

wire with the core wire crimping section and crimping the




crinmping the plurality of core wires of the electric wre with the core

wWre crinping section and crinping the 5 insulating coating of the

electric wire with the insulating coating crinping section; covering the
core wire crinping section after cri_rrgi ng wth a heat-shrinkable tube

havi ng an adhesive applied to the intlernal circunference thereof;

attaching a jig having an adhesive-fl ow stopper section to the term nal

havi ng the core wire crinping sectiqn covered wth the heat-shrinkable
Lube | n SABACAS RHHNEFOTHAD (Ho THEdITASIoVEE Fl B St Bhber Taecti o i Ehe |ig is
di sposed bghveed cAipilkgadengignd of the plurality of core wires and the

el ectrical contact section; and sealing the |eading end of the plurality of
core wire w thovdelmahest veoly wigat ingrphesheattsom i akisdt ectinfpe ng
According to. the nethod of in terproof type l.ead according to
erbod men'SEBt o HEpr GCEnCKT R BnEPBR, PRGNS aaRe A PE 10 FGPUSEN A8l tan by
heati ng oththentaalaishi belsaid @ncbubge @y ;f | owed out of the heat-shrinkable
tube may be stopped by the adhesive-flow stopper section of the jig, and
the |eadi ng eAtafhinge aniYig devdsanay béhesiied lnivt ktoheest oppddn
adhesive. I n_f he methaod of maki a, wat er.géoof.t pe Ieag. according to
enbodi ment B5° tHE T HFEde Rt T RV eHTT oSt Hé™ e seatTHig iy ChECAcH &IET by

covering when| eadi ngeandnsuhkase elbéhercosgchv esmyhidy t Bgaadhesi ve or by
letting the adhesive flowinto the clearances between adjacent core
: adhesive-flow stopper section of the jig is disposed between

the leading end of the plurality of core wires and the
electrical contact section; and

sealing the leading end of the plurality of core wire
~with the adhesive by heating the heat-shrinkable tube.

According to the method of making a waterprcof type lead
according to embodiments of the present invention, the
adhesive having been molten by heating of the heat-shrinkable
tube and flowed out of the heat-shrinkable tube may be stopped
by the adhesive-flow stopper section of the 3Jjig, and the
leading end of the wire cores may be sealed with the stopped
adhesive. In the method of making & waterproof type lead
according to embodiments of the present invention, the
sealing may be achieved by covering the leading end surface
of the core wires with the adhesive or by letting the
adhesive flow into the clearances between adjacent core
wires at the leading end of the core wires. In addition,
according to embodiments of the manufacturing method, the

adhesive may be prevented from coming inte contact with the

electrical contact section of the terminal, and thus, the

waterproof type lead manufactured by this method can provide.




wires at the |leading end of the core wires. In addition, according to
enbodi nents of the manufacturing nethod, the adhesive nmay be prevented
fromcomng into contact with the electrical contact section of the
termnal, and thus, the materproof_t*pe | ead manufactured by this method
can provide - 6 a good electrical contact. Furthernore, according to the
nmet hod of making a materproof type | ead according to enbodi nents of the

present inve , sures for ter f|n can be t ken

attachi nggt hg&g&g etlgc e eFPnnFI%V@ éeﬁgg?r% Fhe®hed nﬁl‘l n?("Ec' e tube

and t hus, mebeod meskf a@emrugng aCosksegprode r@@iéCGQeaEUV hh@éf@frﬁg, agcordi ng
to enbodlnents of the manufacturing nethod, there is no need to prepare a
term nal §peedEManEsconPfgurd f oprepentpur peTensionnat @epEBBES ng f@rr
preventin t e eshye,with _the electyical conts |
Dot o, AP RREAL ph ST AN S ebmdaBarrsatte T R i ce.
Thus, thetumiﬁly afd hle@rmhdatise m—@@trlhﬂébﬂéSEub@O dAattHe aornodity
managenent can be facilitated. According to a third aspect of the present
i nvent i onMARPRRF I ING CHPtded2B PP greHIcathkiFHgtRe WiatEr pR66Prdifse Yoead by
being at t Behed dd. e ater RLAQF AR headynbie YRLE! POGl, JAMRe diead
including a termnal having Tectrlga cont ac sect1 on, core wire
Crinpi ng seeden andeemunaknﬁpﬁulaglyceahﬁmguﬁédnﬁbﬂgtaeckmmposanoelectrlc
wre haV|ng a plurality of core wires crinped with the core wire crinping
section af@teERrIHIM%GI N FrEFaPFhBY cEPfpeentatth athdbenadhativy Hddt i ng

the electrical contact section, and a terminal having an

ordinary configuration will suffice. Thus, the variety of
terminals does not increase, so that the commodity management
can be facilitated.

According to a third aspect of the present invention,
there 1s provided a jig for making a waterproocf type lead by
being attached to the waterproof type 1lead, the waterproof
type lead including a terminal having an electrical contact
section, a core wire crimping section and an insulating
coating crimping section, an electric wire having a plurality
of core wires crimped with the core wire crimping section and
an insulating coating crimped with the insulating coating
crimping section, and a heat-shrinkable tube that covers the
core wire crimping section after crimping and has an unmolten
adhesive applied to the internal circumference thereof, the
jig comprising:

a pailr of grip sections that held the waterproof type
lead; and

an adhesive-flow stopper section that is provided on the
leading end of one of the grip sections and prevents the

adhesive having been molten and flowed out of the heat-




crinping section, and a heat-shrinkable tube that covers the core wre
crinping section after crinping and has an unnolten adhesive applied to
the internal circunference thereof, the jig conprising: a pair of grip
sections that hold the waterproof type; Jead;, and an adhesive-flow stopper
section that is provided on the |eading end of one of the grip sections
and prevents the adhesive having been nolten and fl owed out of the heat 7

shri nkabl et m Wi o] el ectric co : ction._In the jig
for nakin%hggag?%¥%roé#gtyggo%ea%ﬂg%ﬁgfdﬁﬁg %PS en%%%%ﬁgﬁ S 8$n¥ﬂ€:present

i nventi on,seichiéomdhesi ve having flowed out of the heat-shrinkable tube may
be stopped by the _adhesive-flow stopper section. Therefore, the adhesive
may be prevent®d Hfort8ofPRgTRELBY cONVaLErREAGf th@celeadr PEGPTEbITt act

section ofi.t herbatimnal ,oandd schi€ ; WaL ef pL,oof LLyRe; panyf actured
usi ng this% ig can provfﬁe aebgggsgbecﬁricafﬂﬁkoﬁ?%c%%h%ﬁgg?eadlﬁgﬁend of
t he core Vilresdnayt bef seted ek awi-shritkeb lad hegiev @aiyn bsushoppdmrmertichat t he

st opped a%gssive y cover the Ieadin% end surface of the core wires and

Cs Sot tREPESIEY iy SCOBRRN SRAGSPye ThaRFITRY (0 2PRES FTS RS

bet ween a@r@@@ﬂﬁe&@r‘%m%fﬁﬁl@tinttgeclaﬁ@gé@gqiet@ldtﬂg LN&GQl8) %ﬁtfe cand may
be set there. Therefore, if The jig according to enbodi nents of the

present i weehi¢onof stiusetefroimainkiang ttheis, wather praoofptygpe twad, Laweasur es

for \Mater%égg%éégbfé%n Egin%aktrks jig can provide a good electrical
contact. The leading end of the core wires may be sealed with
the adhesive in such a manner that the stopped adhesive may
cover the leading end surface of the core wires and is set
there, or the stopped adhesive may flow into the clearances
between adjacent core wires at the leading end of the core
wires and may be set there. Therefore, if the jig according to
embodiments of the present invention is used for making the
waterproof type lead, measures for waterproofing can be taken
-simply by heating the heat-shrinkable tube, and thus, the
waterproof type lead can be manufactured at low costs.

In addition, in the jig for making a waterproof type
lead according to embodiments of the present invention, the
adhesive-flow stopper section preferably has a coating layer
of tetrafluoroethylene resin.

This facilitates detaching the jig from the waterproof
type lead after the adhesive is set.

In addition, the jig for making a waterproof type lead
according to embodiments of the present invention
'preferably further has a tube pressing section that may be

provided on the leading end




sinmply by heating the heat-shrinkable tube, and thus, the waterproof type
| ead can be manufactured at |low costs. In addition, in the jig for making a
wat er proof type |ead according to enbodi nents of the present invention,

t he adhesive-flow stopper section preferably has a coating |ayer of
tetrafl uoroethylene resin. This facilitates detaching the jig fromthe
wat er proof type lead after the adhesive is set. In addition, the jig for

making 2 wat enr aofndyRSr | @88 qagpoLding,do spbagliyrente.of fe, present
invention preferably further %as a tube pressing section that may be
provi ded shrihkableadivihg egalinst thef ohdeodither gofp tdwertdoinp. secti ons and may

press the heat- _shrinkabl e tuhe agai nst the one of the grip sections. I|f
the nol ten adhédi V8%t URCTFHRIANESIY®| GBRFELHS &Fd & HEPTREART strd bl e t ube

moves (thakaksshaifMdueOffudheReuBNonhat0s st he heal- shei pkable . tdge shrinks

along the length (that is, a shrink-back phenonenon), there is a
possi bi | i ey ttihat hehesheankaihle nkally eshubecnovlesmnawaye f remtthe(deadi ng end

of the core vglir S,. %gg tFe | ten adhesive does not reach the
adhesi ve- fT 6w stsggﬁél BEE | BACPRBWREr, WS dihg? t BOFREPL i erhdtt at i on

deSCribedtﬁEOM@at5£HE¥hEJBiehQ%%ésHb%@gaghgy Eube ﬁﬁehfé£hfﬁﬁtéﬂﬁ tgoe
pressing section, the mlk-off phenonenon and the shrink-back phenonmenon

are prevefhedcorghusresisi agdt hke| ngl beroadhierg weo ddviss naip|mrvemt atieon can

assure thak,Lbe JOLLGN SP0EsIYe JL2aghes W 3LNes NE LIy o e

implementation described above, since the heat-shrinkable
tube is held by the tube pressing section, the milk-off
phenomenon and the shrink-back phenomenon are prevented.
Thus, wusing the jig according to this implementation can
assure that the molten adhesive reaches the adhesive-flow
stqpper section.

Here, the electrical contact section of the terminal
described herein may be a male contact section, such as a
ring contact section and a tab contact section, or a female
contact section, such as a receptacle contact section.
Furthermore, the adhesive described herein may be integral
with the heat-shrinkable tube or separate therefrom.
Furthermore, the heat-shrinkable tube described herein may
cover the insulating coating crimping section after crimping
in addition to the core wire crimping section after crimping.

According to embodiments of the present invention, there
can be provided a waterproof type lead for which sufficient
measures for waterproofing are taken at low costs, a method

of making




stopper section. Here, the electrical contact section of the term nal
descri bed herein may be a male contact section, such as a ring contact
section and a tab contact section, or @ female contact section, such as a
receptacle contact section. Furthernore, the adhesive described herein my
be integral wth the heat-shrinkable tube or separate therefrom
Furt hernore, the heat-shrinkabl e tube described herein may cover the
i nsul ati ngaceaténgre6f pipw 19eel a0 af testoranPiangig is@ddidd aakingt he core
wWire crinping section after crinping. According to enbodi nents of the
present i neemtitemrprichdr ¢ ypeanidael @toviotledoatwat er proof type | ead for which
sufficient neasures for waterproofing are taken at | ow costs, a nethod of
making 9 a waterproof type lead at |ow cost, and a jig used for making a
wat er proof type lead at | ow cost. BRI EF DESCRI PTI ON OF THE DRAW NGS 5. Fi g.
1 is a plan view of onBROEFpRIEFERIEAIOYr RENAHE, DRRWGNGE is a side view of
the paired LA termnal shown_ in Fig. 1, Fig. 3 is a plan view of a paired
LA terninal to Bédpalr&d awpifant Heepapf eaneAf epai af BRobArmAnglg: 1, 10
Fig. 4 is a side view of the paired LA terminal shown in Flg 3; Fig. 5
schematical |y shé%s % hes paiTiete A e Of ﬁéne SRéWEd LA Ergminainahewe pal r ed
LA term nal, shown iin Fig. 3 that
in Fig. 1;
Fig. 3 is a plan view of a paired LA terminal to be paired
with the paired LA terminal shown in Fig. 1;
10 Fig. 4 is a side view of the paired LA terminal shown
in Fig. 3;
Fig. 5 schematically shows the paired LA terminal shown
in Fig. 1 and the paired LA terminal shown in Fig. 3 that
are mated with each other;
15 Fig. 6 is a schematic cross-sectional view of a
waterproof type lead shown in Fig. 5 taken along the line
X-X;
'Fig. 7 is a flowchart showing a method of making the
waterproof type lead shown in ¥Fig. 5;
20 Fig. 8 is a plan view of a jig used in step S4 in Fig.
1
Fig. 9 is a side view of the jig shown in Fig. 8;
Fig. 10 is a bottom view of the jig shown in Fig. 8; and
Fig. 11 is a side view of the waterproof type lead shown

25 in Fig. 5 attached to the jig shown in Fig. 8.

DETAILED DESCRIPTION CF THE INVENTION




are mated with each other; 15 Fig. 6 is a schematic cross-sectional view of
a waterproof type lead shown in Fig. 5 taken along the line X-X; Fig. 7
is a flowhart showing a nmethod of makjgng.the waterproof type |ead shown
in Fig. 5; 20 Fig. 8 is a plan viewof a jig used in step S4 in Fig. 7,
Fig. 9is a side viewof the jig showmm in Fig. 8 Fig. 10 is a bottom vi ew
of the jig shown in Fig. 8 and Fig. 11 is a side view of the waterproof

type | ead shownig%He rbildowd raf,t aghedifentbeof iths Wy dm Fhgen8ionDETAI LED
DESCRI PTION OF THE I NVENTION - 10 1In the follow ng, enbodi nents of the

present inwenfli be desktkibeddeden hedewehber eébergrcelrawm ity .drawi ngs. As an
exanpl e, a waterproof type lead having paired LA termnals wll be

descri bed hereils &én Eixgmpl d,s aawpkanpybeW ofpenecad Heaiimed pkArtker hiknal s,
and Fig. 2 is a side viewof the paired LA termnal shown in Fig. 1. Fig.
3 is a pl ahevménads wipadi beddehcrebeidnkreanbe paired with the paired LA
termnal shown in Fig. 1, and Fig. 4 is a side view of the paired LA

termi ndl shown Fig Filgis3 plerPaileedof pnepdi pal sed0ah &edmige lshoandi n Fi gs.
1 and 3, respectively, are each connected to an electric wire 20 having
plural cor Eigrras 23 Tedt &d-ad OF Bhcinminas LAgtesainag slywryd@ Edgh have an

el ectrical contact section 11 and a
1. Fig. 3 1s a plan view of a paired LA terminal to be paired

with the paired LA terminal shown in Fig. 1, and Fig. 4 is
a side view of the paired LA terminal shown in Fig. 3;
10 Paired LA terminals 10a and 10b shown in Figs. 1 and 3,
.respectively, are each connected to an electric wire 20
having plural core wires 21 coated with an insulating coating
22 and each have ‘an electrical contact section 11 and a
substrate section 12. The electrical contact sections 11 of
15 the paired LA terminals 10a and 10b can be mated with each
other and are provided at the front ends of the paired LA
terminals 10a and 10b. The electrical contact section 11 has
an insertion opening 111. Abolt (not shown) is inserted into
the insertion opening 111, and the paired LA terminals 10a
20 and 10b are connected to a battery or the like in an engine
room of an automobile.
The substrate section 12 is provided at the rear end of
| the electrical contact section 11 and has a core wire crimping
section 121 and an insulating coating crimping section 122.
25 The core wire crimping section 121 is composed of a pair of
crimping pieces 1211 and 1212 extending from the both sides
of the front end of the substrate section 12. And, the core

wire crimping section 121 crimps, with the pair of crimping




substrate section 12. The electrical contact sections 11 of 15 the paired
LA term nals 10a and | ob can be mated with each other and are provided at
the front ends of the paired LA ternmiRals 10a and 10b. The el ectri cal
contact section 11 has an insertion opening 111. A bolt (not shown) is
inserted into the insertion opening 111, and the paired LA termnals 10a
20 and | ob are connected to a battery or the like in an engine roomof an

aut onobi | e.piEhe substlr ahel seabi,08 BindBe pOWided 18 dhkeyheas endpft the
el ectrical contact section 11 and has a core wire crinping section 121 and

an i nsul at iaxp cogidswgl Ay npt NYosEed | e 12Pec2bi dhei e6r goVbEetgsi Mpi ng
section 121 is conposed of a pair of crinping pieces 1211 and 1212
ext endi ng firewidte roptdoasti deg 22fat hiehd rovddiang ofdt bResabst r athe section
12. And, the core wre crinping section 121 crinps, with the pair of _
crinping - irsuladiieesoazingamdingi?y sechiondl B2 2fi spbampbsedres wigeds 21 that
are exposed by stripping the electric wire 20 of the !nsylatlng coating 22
at the Peadifngrempiradisstes TRA1 anvb bk a2 iend exckitin§romi thps hgtbedidesn 122 is
conposed of a pair 5 of crinping pieces 1221 and 1222 extending fromthe
both sides Clofthh&addarchPofthhesuhiisiata satctonnldn. Ad, thiee
“insulating.coating crinping section 122 crinps, with the pair of crinping
pi.eces 122105Hd2 ?@,C%Elggﬁwlé}ﬂjsﬁ%ﬂ@%flz%ﬁélmﬁ§u!‘@tﬁh1§h%@&tllrnﬁ 22
remai ni ng after .the stri,ppin %&g}o t insulating coating 22 fromthe
| eadi ng end o rtlﬁ‘é’léﬁgeé’tlﬁ%cesgvai ?G?Jq%@@gdr E%ieng}seaﬂﬁw el ®eré ®itr e
crinping S%%%'gﬂsulating coating 22 remaining after the stripping of
10 ~ the insulating coating 22 from the leading end of the electric
wire 20. The drawings show the core wire crimping section
121 crimping the core wires 21 and the insulating coating
crimping section 122 crimping the insulating coating 22. The
leading end of the plural core wires crimped by the core wire
15 «crimping section 121 protrudes from the core wire crimping
section 121 toward the electrical contact section 11.
Fig. 5 shows the paired LA terminal shown in Fig. 1 and
the paired LA terminal shown in Fig. 3 mated with each other.
Referring to Fig. 5, the paired LA terminals 10a and 10b
20 connected to the electric wires 20 shown in Figs. 1 and 3,
respectively, each have the core wire crimping section and
the insulating coating crimping section covered with one
-heat-shrinkable tube 30, and the electrical contact sections
11 thereof are mated with each other. The waterproof type
25 lead according to the present invention is composed of the
terminal, the electric wire having the plural core wires

crimped with the core wire crimping section and the

insulating coating crimped with the insulating coating




121 crinping the core wires 21 and the insulating coating crinping section
122 crinping the insulating coating 22. The |eading end of the plural core
wires crinped by the core wire 15 crinphbng section 121 protrudes from the
core wire crinping section 121 toward the electrical contact section 11.
Fig. 5 shows the paired LA termnal shown in Fig. 1 and the paired LA
termnal shown in Fig. 3 mated wth each other. Referring to Fig. 5, the

paired LA tefimpihg ske g kol RO meennagheth tah 1he @leeb ik £1 M Nase 20

shown in Figs. 1 and 3, respectively, each have the core wire cfinping

section ancotderiines drdtipigicceatt Dgn ci f ¥ @F NG SESIAPN LRV ELd WidHbwne
heat - shri nkabl e tube 30, and the electrical contact sections 11 thereof
are mat ed wiwdiseablhwatdeprodhc yweat Bspd daf ahy e Ratkaad taceatHidgihdw, t he
present. invention is conposed of the termnal, the electric wire having

t he pl ural Zbpé-weldsadbeisipedi svappltiled toran wimee ord Ingurgasecs aheand t he
insulating coating crinped with the insulating coating 12 crinping
sectiond adwpatres e kalh¢ tikksl 3 shpen dovBignd .t h&heduras “sitrel ndeailri ng
section after crinping, and Fig. 5 shows two such waterproof type lead |la
and | b nat éd0f S éachestrdr . and thet agbesigghesi vhei tntopd edurd aare

i nternal surfac% of the 5 heat-shrinkable tube 30shown in Fig. 5. The

heat - shri nkabFe L %ibe 3He BepEapBainkpblenbukghdli vhown tmdint & ral

surface is_nolten. The heat-shrinkaple tube 30 shown in Fig. 5is_one
after bei né’nﬁeﬁﬁgﬁ,r Qﬁ&nﬁjhg?%@?gf aﬁ“sog tg’ﬁ&ﬁnlédﬁé§f°v%h%"_{n aHES W from
the inter n%lhascufig%g f)a];org%%% jhgl%igﬁ isry(ratl?alcee of each heat-shrinkable
10 tube 30 out of the end thereof and is set there.
| Fig. 6 is a schematic cross-sectional view of the
waterproof type lead taken along the liné X-X in Fig. 5.
Fig. 6 shows a lateral cross section of the leading end
part of the core wires 21 of the waterproof type lead la shown
15 in Fig. 5 that protrude from the core wire crimping section
121. The expression "vertical direction 0f the waterproof
type lead la" in the following description can refer to the
vertical direction in Fig. 6.
The heat-shrinkabkle tube 30 constitutes the outermost
20 layer of the waterproof type lead la shown in Fig. 6. The
heat-shrinkable tube 30 shrinks by heat in the radial
direction to stick to the paired crimping pieces 1211 and
1212 of the core wire crimping section 121. On the internal
surface of the shrunk heat-shrinkable tube 30, the adhesive
25 31 is shown that has not flowed out and been set. Inaddition,
the adhesive 31 from the internal surface of the heat-

shrinkable tube 30 flows into clearances S between adjacent

core wires 21 protruding from the core wire crimping section




10 tube 30 out of the end thereof and is set there. Fig. 6 is a schematic
cross-sectional view of the waterproof type |ead taken along the line X-X
in Fig. 5. Fig. 6 shows a lateral crops section of the |eading end part of
the core wires 21 of the waterproof type lead la shown 15 in Fig. 5 that '
protrude fromthe core wire crinping section 121. The expression "vertical
direction of the waterproof type lead Ia" in the follow ng description can

refer to thei,ventligaks divtectiearkcEbds Hre Hoaibgalishrinikabhestivke 30
constitutes the outernmost 20 |ayer of the waterproof type lead |la shown in

Fig. 6. Thel.heateshrliawkahice:d she 3@ shhiemks sbyndieathin Tder ¥ Bdivale
direction to stick to the paired crinping pieces 1211 and 1212 of the core
W re crinpvngnseebilentb2tat&n iimterusdtennalHowewdmcd noktheheasbiprloof

heat - shri nkabl e tube 30, the adhesive 25 31 is shown that has not flowed
out and beémpsetleadn ladginowonin Fheg.aéheshee c3kafrroneths bmkeseallesur f ace
of the heat- shrinkable tube 30 flows into clearances S between adj acent
core wiTesw2ihpicder adheg ifeomande tber @alienproaipivng deed da 13 121, and
thus, the clearances S are sealed with_the adhesive 31. Such clearances S
woul d ot hePWP§&ckeKke firwd epéetr Wéthi religlidditabl eTnotvas evalnt r usi on.

However, in the waterproof type lead la showmn in Fig. 6, the clearances S
are seal edSBEH-Ehenfe 8ﬁ€§?§eFoénHaFﬁéPﬁéﬁgﬁﬁﬁbéﬁetgﬁéepead lais
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waterproof type lead shown in Fig. 5.

10 Manufacture of the waterproof type lead la shown in Fig.
5 begins with fabrication of the paired LA terminal 10a shown
in Fig. 1 by press working and preparation of the electric
wire 20 containing plural core wires 21 entirely coated with
the insulating coating 22 (step S1). In this step, the

15  heat-shrinkable tube 30 having not shrunk yet in which an
~adhesive applied to the internal surface thereof is provided
on the electric wire 20.

Then, using a crimping device (not shown}, a leading end
part of the electric wire 20 prepared in step S1 is stripped

20 of the insulating coating 22 to expose the plural core wires
21, the bundle of exposed core wires 21 is fitted into the
core wire crimping section 121 of the fabricated paired 1a
terminal 10a with a core-wire crimper and a core-wire anvil,
and a leading end part of the remaining insulat.ing coating

25 22 is fitted into the insuiating coating crimping section
122 of the paired LA terminal 10a with an insulating-coating

crimper. and an insulating-coating anvil (step S2). 1In this




Fig. 7 is a flowhart showi ng a nmethod of making the waterproof type |ead
shown in Fig. 5. 10 Manufacture of the waterproof type lead |la shown in
Fig. 5 begins with fabrication of the alred LA term nal 10a shown in
Fig. 1 by press working and preparatlo% of the electric wire 20 containing
plural core wires 21 entirely coated with the insulating coating 22 (step
S1). In this step, the 15 heat-shrinkable tube 30 having not shrunk yet in

which an agfigsicve 3pPLE8dA @ etrhg niant €pRa! s %Hﬁn%(‘c%et&"‘%eﬂ{% t(?c\i'cded on

the electric wire 20. Then; using a crinping device (not a | eadi ng
end part gfiddhe el ectrl c wre 20 prepared in step Sl is stri pped 20 of
the insulating coating 22 to expose the plural core wires 21, the bundle of

exposed core w rasn2lthe LAt tedninka the 160Keaweke wahihMRheY he@eti on 121 of
the fabricated paired LA termnal 10a with a core-wire crinper and a
core-w re amdinkakdrd taideeaditngcershpark ofext he sieMmidiarg: insid@at i ng
coating 25 22 is fitted into the insulating coating crinping section 122
of the pai red ludlirer rhealink0dawihh aoatinsyl atimgicgadddgio riimmpicand an

i nsul ating-coating anvil (step S2) In this 14 way, the paired LA term nal
10a i s confdet édog atiacelcssttding M rfd t2&d Tedrep t98 LA ternminal 10a is
coated with the heat- shrinkable tube yet to shrunk over a sufficient
length 5 includfRgnthe Jh3ulatdtigrenrd ity e meimpdadt tenminadhilén the

i nsul ati ng %oatlng is fitted (step S3).
at 1s connected to the electrlc wire and has the core wire

crimping section and the periphery thereof covered with the
10 heat-shrinkable tube (step S4).
Now, suspending the description of Fig. 7, the jig used
in step 54 will be described with reference to Figs. 8 to
10.
Fig. 8 is a plan view of the jig used in step S84 in Fig.
15 7, Fig. 9 is a side view of the jig shown in Fig. 8, and Fig.
10 is a bottom view of the jig shown in Fig. 8. The side view
in Fig. 9 shows the jig in Fig. 8 viewed from the bottom side
of Fig. 8.
A jig 40 shown in Fig. 8 is formed from one metal plate
20 Dby die cutting and bending and has a pair of grip sections
41. The pair of grip sections 41 includes an upper grip
section 411 and a lower grip section 412. As shown in Fig.
9, one end of each grip section is a free end, and the other
end thereof is connected to the other end of the other grip
25 section. Here, the free end side is referred to as a tip end
side. The paired grip sections 41 are to grip the waterproof
type leads la and 1lb shown in Fig. 5 from the top and the

bottom thereof.




Then, a jig is attached to the paired LA termnal 10a that is connected to
the electric wire and has the core wire crinping section and the periphery
t hereof covered with the 10 heat-shriqkable tube (step S4). Now,
suspendi ng the description of Fig. 7, tﬁé"]lg_used in step S4 will be
- described with reference to Figs. 8 to 10. Fig. 8 is a plan view of the
jig used in step S4 in Fig. 157, Fig. 9 is a side VLeM/OT tEg jig s¥ﬁmn
in Fig. 8 and ki i b n_ Vi of _th i,g sho in Fig The
side view in Fﬁgg¥§¥%%%v§rgﬁeg%%ggkﬁ gﬁ%.ggsv§%$w§h¥?% tW%g%?t4 Zbdg
of Fig. 8. A khgwhlishawn dn BiodB.bs HAUJIBLS 0P, e PRLALRIate y
die cutting and bendingagnd has a5€%¥rEggggrlﬁjseg%ﬁbﬁ%gﬁgfpggﬁgﬂﬁgir of
grip secti ongsi ¥lrdnGudehiay YRS, 19T 4b téegtg?@ il A0 {PA’}‘FF@HE P
section 412. As shown in Fig. 9, one end o ath grlpPsec |a£9} cﬁpfrfﬁ
end, and th:mider 1endqtiheren] e conpasted st enthe,oL tid}e other
grip 25 section. Here, the free end side is referpgaetogggfg.tlp end side.
The paibed 4grli [ s esdritongpwhl Al oGP d he wtﬁ%régg td YRSheads la and
I'b shown in Fig. 5 fromthe top and the bottomthereof. - 15 The upper
grip secti emihekl veast tow sthppughsdiot bsn 4k, as shewn iimpkiyg.98. BRI ts are
inserted into the through holes 4111 for attaching the jig 40 to a jig
handl e sectidde (st~ £ Ishoanypiher additticond 11 hd & fpreed adforihehgpperiras i p

section
width of the jig 40 (that is, in the vertical direction in

Fig. 8) and has a coating layer 4112a of tetrafluorocethylene
10 resin (see Fig. 9). The waterproof type leads la and 1b shoﬁn
rin Fig. 5 are attached to the jig 40 by inserting them between
the paired grip sections 41 from one lateral end of the jig
40 (that is, from the upper side in Fig. 8) and sliding them
along the width of the jig. To facilitate insertion of the
15 waterproof type leads la and 1b, the adhesive-flow stopper
section 4112 is curved rearward at the lateral end for
receiving the waterproof type leads la and 1b to form an
introduction section 4112b. In addition, the upper grip
section 411 has a recess section 4113 toward the lower grip

20 section 412 between the through holes 4111 and the

adhesive~-flow stopper section 4112 along the entire width

. of the jig 40. .
The lower grip section 412 has a cutout hole 4122 in the
middle thereof. In addition, as shown in Fig. 9, the tip end
25 of the lower grip section 412 is bent approximately 90 degrees
toward the upper grip section 411 and further bent toward
the front of the jig to form a tube pressing section 4121

having a substantially L-shaped profile. The substantially




5 411 is bent upward approximately 90 degrees to forman adhesive-flow
stopper section 4112, as shown in Fig. 9. The adhesive-f |ow stopper
section 4112 is forned along the entire_ wdth of the jig 40 (that is, in
the vertical direction in Fig. 8) andlRas a coating layer 4112a of
tetrafluoroethylene 10 resin (see Fig. 9) . The waterproof type leads |a
and b shown in Fig. 5 are attached to the jig 40 by inserting. them

j i R f, | at er al d of the ji 40
(hat s, | 1 onesat s pRELR RS s b e iRt 1 AT tﬁg?ﬁfl%?%@-%rrifgl vt
of the JlgthEpeB%QEE'&@B@hhﬂ§%ﬁ%%gqgoﬁOz %%émygtgégégﬁéai%ggﬁ {; %%ea an

| b, the adhesive-fl|ow stopper tifon I'S Curve

B Crauc o eerrhegabybEfny enyal el B tled MPE. RIS THR R0LeLD A 0r I AN

i ntroduction section 4112b.” I n addition, the rgrip ~section 1 has a

recess secidfomibl E3-cowaied stihg |swar (G if 20 a%%Cféo%@ae‘!:.]f?e&)eéd"%e%ati*}e
t hrough holes 4111 and the adhesive-flow stopper section 411 I"ong t he

entire sV dolf aoh tsketjiiogs4Q12Bhe-dt@welirdf id? $eet QA1 Ma% A LUyt hole
4122 in the mniddle thereof. In addition, as shown in Fig. 9, the tip end

25 of the hoder 4922p section 412 is bent approximtely 90 degrees toward
the upper grip section 411 and further bent toward the front of the jig to
forma tube prelskhg veddt fefedddde thavigg 1a,stibs varkirpldos £ ghapeddpr of i | e
The substantially 16 L-shaped tube pressing section 4121 is al so provided
al ong thesE&aihr énwFdgh dfattteeclidd) 40 thied jhgsshoenatn ngi ¢ ayewidl2 ba
described.
10 Fig. 11 is a side view of the waterproof type lead shown
in Fig. 5 attached to the jig shown in Fig. 8.
Fig. 11 shows the jig 40 attached to a jig handle section
50. |
In step S4 in Fig. 7, the jig 40 is attached to the paired
15 LA terminal 10a, whose core wire crimping section and the
periphery thereof are covered with the heat-shrinkable tube
30, in such a manner that the adhesive~flow stopper section
4112 of the jig 40 is disposed between the leading end of
the plural core wires of the connected electric wire 20 and
20 the electrical contact section of the paired LA terminal 10a.
When the jig 40 is attached to the waterproof type lead
la, the recess section 4113 comes into contact with a part
of the electrical contact section 11 of the paired LA terminal
10a which is closer to the substrate section than the
25  insertion opening. The end part of the heat-shrinkable tube
30 which covers the leading end of the core wires is mounted

on the part of the substantially L-shaped tube pressing

section 4121 which is bent toward the front of the jig, and




of tetrafluoroethylene resin (see Fig. 9) The lateral ends of the tube
pressing section 4121 are connected to a pair 5 of armsections 4123
extending at the sides of the cutout hole 4122. Next, with reference to
Fig. 11, the waterproof type |ead shoﬁﬂ_rn Fig. 5 attached to the jig
shown in Fig. 8 will be described. 10 Fig. 11 is a side view of the
wat er proof type lead shown in Fig. 5 attached to the jig shown in Fig. 8.

i he jig 40.attached t j1g handle section 50. In step S4
InEi g, 7 e g BOorSiBe BEREAoot TAL BT i DRt TAkaR0s,  whose

i Mgl i n he eriphery thereof are covered with the
ﬁg;'?- \émh; ?nﬁt;dbqg; 3’?8 é&f@%{)”ﬁhﬁe glggﬁragﬁhﬂrége;t\tl\fﬁ q?ﬁgbié{gﬁg:% ﬁf‘é—elﬂidl@\?:@t?ﬁger
ti 4 t i nQse _
;Ieﬁr ;Fncor %%s ;Jéf%rlt ﬁ)g': ég:rﬁdnéiet%et i S_egqtlrl ¢ mﬁﬁgvﬁégar%%eé’@?tdﬁig@{aec; |t gglhe(j
i i ) .
contact Sesomolodine,pY 1%L A ELELOTL 408 polMEn, L 41,900 15t Lache

with a part cehreellsiscal Mnaah 1$ectiony Ll jof, Lhe Raired LA term nal
10a whigh isvgrngfsg? tor%t%hgssubes???ate selgti Er)llr:I1 {Eﬁ%n I?Wee Z%I?L sesr%tclt—‘&ﬁnopenl ng.

The end parti2ohathiegheak- shibienlallse ity 39 ophisgpcovers the | eading end
of the core wires is nounted on the part of the substantially L-shaped

tube pressing Beelioardd2inghbsbkiso ey, towachd A vy anly of 1t hepkig, and
A method of making the waterproof type lead will be described
again.

10 Once the attachment of the jig is completed, the
heat-shrinkable tube 30 is heated by hot air in the state
shown in Fig. 11, thereby sealing, with the adhesive, the
clearances between adjacent core wires at the leading end
of the core wires (step $5). When the heat-shrinkable tube

15 30 is heated, the heat-shrinkable tube 30 shrinks in the
radial direction, the adhesive applied to the internal
circumference of the heat-shrinkable tube 30 is molten, and
the molten adhesive flows out of the ends of the heat-
shrinkable tube 30. The adhesive having flowed out of the

20 end part of the heat-shrinkable tuber30 which covers the
leading end of the core wires is stopped by the adhesive-flow
stopper section 4112 of the jig 40. The stopped adhesive
flows back into the clearances between adjacent core wires
at the leading end of the core wires. Then, when the

25 temperature drops to room temperature, the adhesive is set
in the clearances to seal the clearances. Thus, the adhesive -

does not flow to the electrical contact section 11 located

forward of the adhesive-flow stopper section 4112, and the




the tube pressing section 4121 presses the heat-shrinkable tube 30 against
the upper grip section 411 by the resilience of the pair of arm sections
4123. The jig 40 holds the waterproof type |ead |a between the upper grip
section 411 5 having the recess sectioR84113 and the lower grip section
412 having the tube pressing section 4121. Now, referring back to Fig. 7
along with Fig. 11, the nethod of nmaking the waterproof type lead wll be

ot - Shri nEabTE TUbe S0°1 & NEt b By OU™ERT TREPHEoREaTE WeHowien Fig
or e it 65 A He TShar Ry Eha°Cor (o Rel For 6 CRPEL eatept RS A
the | radial diree o A SR egiog SFI TS0 0 TR FreEidgie geod
adhesive {1 om out of CTRe ends Of TRA RESR: LI (enAreo? ERegeig

adnesi v8 havingddaammbaniicygle haPliand paids ofhd hediedls shdakable tube

30 which covers the |eading end of the core wires I's stop

[ i ' ] j i hesi ve
adhesi ve- f tewnisiadppere ciedtliordhkliddfed 14 1thfGu g Stopped ad _
fl ows back into the clearances between adj acent g%re wres at the |eading

end of theweteepwioods ngThemreanhett ire tA% ¢efPesatds endrapse4 8,4 99y
tenperature, the adhesive is set in the clearances to seal the clearances.

Thus, the &8Resilectrdced wonthlcwskatiibe,elaeet 14 ealrntoRtataveef i:en 11

ocated ordinary configuration will suffice. Thus, the variety of

10 terminals does not increase, so that the commodity management
can be facilitated.

If the molten adhesive functions as a lubricant and the
~heat-shrinkable tube 30 moves (that is, a milk off
phenomenon} or the heat-shrinkable tube 30 shrinks along the

15 length (that is, a shrink-back phenomenon), there is a
“possibility that the heat-shrinkable tube 30 moves away from
the leading end of the core wires, and the molten adhesive
does not reach the adhesive-flow stopper section 4112.
However, in the state shown in Fig. 11, since the end part

20 of the heat-shrinkable tube 30 which covers the leading end
of the core wires is held by the tube pressing section 4121,
the milk-off phenomenon and the shrink-back phenomenon are
prevented, and the molten adhesive reaches the adhesive-
flow stopper section 4112 with reliability.

25 Finally, the jiqg 40 is detached from the waterproof type
lead la (step S6}, and then, the waterproof type lead la for
which sufficient measures for waterproofing are taken is

completed. When detaching the jig 40 from the waterproof




forward of the adhesive-flow stopper section 4112, and the 18 adhesive is
prevented fromcomng into contact with the electrical contact section 11.
Accordingly, the waterproof type |ead manufactured using the jig 40 can
provide a good electrical contact. Fnl&ddition, the jig 40 used in making
5 the waterproof type |ead elimnates the need to prepare a ternina
specially configured for the purpose of waterproofing or preventing the

contact of ,the adhe |ve e electrical contact section, and a
t er mi nal héc\yﬁ?ga]a‘?f‘é %éﬁﬁ?b‘(ﬁ N3 BHIGi Flowed fowle. offhidse the variety

f 10 term als es .n crea hat the comodity nanagenent can be
19aC| litat eél q}f q?]e% é%vé E?@f’llfiﬂsb%nas?ﬁbﬁws & thise

(1 a mlk off henanmenon) or the
hoat - ohr 2%%‘%@% e SRR alafI&r?d’ FEBPRSrl%%fgtth %PI‘E#H&E E%Cll’tagéimei?)gk back
t t he heat - shripkahl e e nov
g\?\ggogreg%nhieﬁgth%rh% n'Sin{gaabelnegcﬁ?&%héed cgrﬁtlal %i%leégl?rgndtclhﬁe Ietséﬂea&ﬁ‘é‘ ive does

i 4 Howev in the state
Chown 1 Fig Bt PSP R P! D e S I Rt P oFBRs 30

whi ch coveggcithen eadbng end s@1f'~ érﬂ'fr“e 28 A Ghd 8@%' %eb f.tgke %g@ﬁ

pressing section 4121, the mlk-off phenonenon

phenonenonpaeesipgeveatedn andithe Wﬁ&&ﬁ”EHE“HEEﬁU%Hfﬁﬁﬁgﬁ?é3Q%b%ggﬁs'Ve‘
fl ow stopper section 4112 with reliability. 25 Finall e jig4
det ached fdemmbheted} espmeof dnipe from the surface along the adjacent
surface bent approximately 90 degrees toward the upper grip
10 section 411, and be set and remain on the surface. However,
since these surfaces of the jig 40 shown in Fig. 11 are
provided with the coating layers 4112a and 4121a of
tetrafluoroethylene resin, the set adhesive does not stick
to the surfaces, so that the jig 40 can be easily detached
15 from the waterproof type lead la. While the coating layers
of tetrafluoroethylene resin are formed on limited surfaces
~of the adhesive-flow stopper section 4112 and the tube

'pressing section 4121 in the above description, the coating

layers may be formed on the whole surfaces of these members

20 4112 and 4121, or a coating layer may be formed over the whole
jig 40. |
The method of making one waterproof type lead la has been
described above. This manufacturing method involves no
soldering spep and can take sufficient measures for
25 waterproofing by simply heating the heat-shrinkable tube 30
in step $5. Therefore, the manufacturing cost of the

waterproof type lead la can be reduced.




lead la (step S6), and then, the waterproof type lead la for which
sufficient neasures for waterproofing are taken is conpleted. Wen
detaching the jig 40 fromthe waterproof 19 type lead |l a, the adhesive
having flowed out of the heat-shrinka% tube 30 and having been set
remains on the surface of the adhesive-flow stopper section 4112 facing
the heat-shrinkable tube 30. Furthernmore, the adhesive that 5 flows back

after bel ng St obaedyrsd ey s vepl Low o oppere secl on, 4112 ey, be sct

and remain on the surface ©

heat - shri nkabl dr| fromt surface along the
adj acent sﬁ%f%%ygg?ﬁa%%r%g?ﬁg%eg g%a degrees ¢ %‘Gﬁ?% ?ﬁ?&a%%‘blércﬁﬁ“?p 10
section 41%;i a4l t rf ver t hese
surfaces of the ﬂ&gtff% %@%\%h?ﬁ@h? &Pttfré cgte pr%g\%leaéd Fﬁth%e%Jg]aW ng

| ayers 4112gheansl <bhikaof. l,.uo hyl-e r e, dhesi ve does
not stick - to the surfaces, t}?gret&%g}tj %ﬁgh Xk ﬁ% cgﬁbgselggs@@é%gt hed 15
from t hé watrerprhef cl&@@ah@é@ ta. th@bb%etﬁfrégaéﬂcﬁ'g:érmﬁﬁrﬁr 8{( r the

tetrafl uoroethylene resin are forned on limted surface of ?1

adhesi ve- f laowl Stuofaere seCthencétd2wapds] hend Ubgr o B £5SE NGy ‘%21 in

t he above description, the coating |ayers may be for rred on

surfaces ofast fiedé ampiebst 26r 41D andt A2 theOtoy60at byl |x~%)(:%rr

formed over the whole jig 40. The nethod of meki ng one waterpr oof type

| ead | a ha$YBeeheadescrihedditidve, e meirhodfaf inanding tRE Red &riMIoFESs no

type lead can be applied to a case where the paired LA

10 terminals are mated with each other as shown in Fig. 5.




sol dering step and can take sufficient neasures for 25 waterproofing by
sinply hgati ng t he heat-shrinkable tube 30 in step S5. Therefore, the
manuf acturing cost of the waterproof type |lead la can be reduced. - 20 In
the sealing in step S5 shown in Fig. 1! the adhesive is made to flow into
the cl earances between adjacent core wres at the |eading end of the core
wires, thereby sealing the cl earan](c:es.h However, even hf tgeoﬁflce(s:;z:r e
nnot flow 5 i t earances of the core wires and ca
gﬁd surface of tﬁ]%tcg%e%vﬁa?i se,CFtlﬁé, wat er proofing effect is as well as or

better thamn tha ional, wat erproof type leads. In addition,
the net hodqo'f n%k?%é:tet é:%\%/arﬁlg%reog aq fﬁ@qpre’fdl%n be applied to a case

where the paire r ‘;@ r | with each ot her as shown in Fig.
5. - 21 - \e\hat ?sté\f%??raég 1Jligs: g.sagl\ %%%%%gsao TS §&C_§&ﬁ’ﬁrfl 3iGRfC a

term nal hamimg Aingleed rd&A1 GPURF S 86 d Pt B, $OLE, M re crlnplng
section and an i nsﬁaﬁqﬁ]g coa%ti ng crlarrpl ng ngasec |%?1E§ Jef}gecf’é]é?l?nfr&?w re
havi ng & plse¢icaliidny; of core wires crinped with the core wire crinping
section and an insulating coating crinped with the insulating coating
crinping sectioan erebtar et rehrdvikaph 10408 1AL MY 5 108 cHahget re 10
crinping section after crinping and has an adhesive applied t0 e

i nternal ciitbntlee @woe vheeenfimping section and an insulating coating

crimped with the insulating coating crimping section; and
a heat-shrinkable tube that covers the core wire
10 crimping section after crimping and has an adhesive applied
to the internal circumference thereof,
wherein clearances between adjacent core wires at a
.leading end of the plurality of core wires are sealed with
the adhesive.
15
2. A method of making a waterproof type lead, comprising
.the steps of:
bPreparing a terminal having an electrical contact
section, a core wire crimping section and an insulating
20 coating crimping section and an electric wire having a

plurality of core wires coated with an insulating coating;

crimping the plurality of core wires of the electricwire
with the core wire crimping section and crimping the
insulating coating of the electric wire with the insulating
25 coating crimping section;
covering the core wire crimping section after crimping
with a heat-shrinkable tube having an adhesive applied to

the internal circumference thereof;




wherei n cl earances between adjacent core wires at a |eading end of the
plurality of core wires are sealed with the adhesive. 15 2. A nethod of
maki ng a wat er proof type lead, conprising the steps of: preparing a
term nal having an electrical contact ction, a core wire crinping
section and an insulating 20 coating crinping section and an electric wire
having a plurality of core wires coated with an insulating coating;
crinping the pl Y Qr ires of the electric wire wth the core
wire crinping selgcttaéléoctrlkﬁzgl1 dac%rl%lg%éntgh%na} S8 g CoSFPREESF SE R ¥ ect ri ¢
wire wth theiiasulati ; i | pping. section, covering the core
wire crinping sec{t:% on a tg%%&r:lg?répl?%gzoqvé Pﬁkg%lrelﬂpléﬁﬁﬁﬁgﬁf)g ¢ Hhvi ng an
adhesi ve applied-#® ndhe duptennals &1 rouat g5 encs, t . 22, @t Laching a
j1g having an adhesive-fl owlstoppetf Esec(%nicjgrﬁl Efghtfgﬁ?ergr% n%ﬁlaﬁa%ﬁﬁg t he
core wre GfdHgsNge-SECS @Ropp¥er st oL h £ he “j?ﬂ]!l" hg %&9& |p such a
manner that the adhesive-f gw st opper ;ectign 0 lt%h(gijé‘lﬁggg%gglsp%%rgd
bet weens5 tthe: | eading ent ofr the RlUEA41{yy of F CA5 & Wi ESs azM'%t{'ﬁ‘ _
el ectrical contact section; and sealing the |eading end of the p?urallty of
core W re  ediddttiven laditesiace Byedigadd Ngadde heat -shrinkable tube. 10 3. A |
jig for maki ng a waterproof type | ead by being attached

sealing the leading end of the plurality of core wire

with the adhesive by'heating the heat-shrinkable tube.

10 3. A jig for rﬁaking a waterproof type lead by being attached
to the waterproof type lead, the waterproof type lead
including a terminal having an eleétrical contact section,
& core wire crimping section and an insulating coating
crimping section, an electric wire having a plurality of cdre

15 -wires crimped with the core wire crimping section and an
‘insulating coating crimped with the insulating coating

~crimping section, and a heat-shrinkable tube that covers the
core wire crimping section after crimping and has an unmolten
adhesive applied to the internal circumference thereof, the

20 Jig comprising:

@& pair of grip sections that hold the waterproof type

-lead; and
an adhesive-flow stopper section that is provided on the
leading end of one of the grip sections and prevents the
25 adhesive having been molten and flowed out of the heat-
- shrinkable tube from flowing to the electrical contact

section.




to the waterproof type | ead, the waterproof type lead including a term nal
havi ng an el ectrical contact section, a core wire crinping section and an
insulating coating. crinping section, an electric wire having a plurality
of core 15 wires crinped with the core i e crinping section and an
insulating coating crinped with-the insulating coating crinping section,
and a heat-shrinkable tube that covers the core wire crinping section

after crinpjng esi ve lied tq the internal

ci rcunfer renr?c'e t%@%eﬁ? ?ﬁ% gg I}i(‘?g% gga%ﬁpsfglor?gf% pﬁag?agfaﬁ??ﬁgéﬁﬁt?%ns t hat
hol d t he - f ; 'fc{ﬂqs I, Ves WSt opper_section that
IS provi d\ggélg%]ﬁ% ﬁ% vf%éggeilnﬂgqgg% 0 o%i;v%gpfﬁ% %?%%%%c%?gﬁéogn af)r@vents

the 25 adhasitigdadng kegen Jokd en, &k £ ot of the heat shrinkable

tube fromflowing tothe electrical contac section. ---- e
- 23 4. The jig for making a waterproof type |lead according to claim 3,
wherei n the adhesive-fl ow stopper section has a coating | ayer of

tetraf | Bor get hylraseji gsidr aibindTRewhite rbetorakipg Peél\@té‘écp&?@in%wﬁ | ead
according to claim3, further conprising a tube pressing sectioh that is
provi ded orltshien Beafunghendcafiptheindherudle bResgihg S86ti6ASLhAND Hresses
t he heat-shrinkabl e tube against the one of the grip sections.

provided on the leading end of the other of the grip sections

and presses the heat-shrinkable tube against the one of the

grip sections.

10

6. The jig for making a waterproof type lead according to

claim 4, further comprising a tube pressing section that is

provided on the leading end of the other of the grip sections

and presses the heat-shrinkable tube against the one of the -

15 grip sections.




10 6. The jig for maki ng a waterproof type |lead according to claim4,
further conprising a tube pressing section that is provided on the | eading
end of the other of the grip sections and presses the heat-shrinkable tube
agai nst the one of the 15 grip sectiorfd 24 ABSTRACT OF THE DI SCLOSURE
The present invention relates to a waterproof type |lead conposed of a
termnal having an electrical contact section, 5 a core wire crinping

section and an insul ating i CLJ_ R ék% an electric wre having
plural core wres crinped%%gﬁﬁﬂggeogoﬁg%%qigﬁ (ggﬁﬂm)section and an
insulating coating crinped with the insulating coating crinping section,
and a heat-shrinkable tube that covers the core wire crinping 10 section

aflter crimping and haseancahesive, farli s ol I elnal Gliourler ence

t hereof, a nethod of naking the waterpro type 1ead, maki ng

the wat er praxfoodaper] #adrniih PV Agsais Wit MALEr REARE LYDE L egd and the

l'i ke for which sufficient measures for waterproofing are : akendt | ow
cost . CBeaEamﬁﬁSabﬁhﬁﬁ@&iﬁbiﬁéﬂﬁeéﬁﬁéhVﬁﬁﬁsana$n§@fa£fﬁg'BgaﬁfggOf the

core wires are ;ealed wi th an adhesive.
crimping section, an electric wire having plural core wires
crimped with the core wire crimping section and an insulating
cbatingcrimpedwiththeinsulatingcoatingcrimpingsection,
and a heat-shrinkable tube that covers the core wire crimping
10  section after crimping and has an adhesive applied to the
internal circumference thereof, a method of making the
waterproof type lead, and a jig for making the waterproof
type lead, and provides such a waterproof type lead and the
like for which sufficient measures for waterproofing are
15 -taken at low cost. Clearances between adjacent core wires
'_ at the leading end of the core wires are sealed with an

adhesive.




