- 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 € emaln gg I%&ﬁltgg%oatal Qgtg?:%grbg? é}?pé:rlleg%ed with

the insul ati ng ¢oating crllr%vleﬁbtjso t
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




If such a term nal connected to the electric wire (referred to as a |ead,
hereinafter) is used at a place where 5 intrusion of water, such as
rainwater, is likely to occur, measures, for protecting the |ead fromwater
have to be taken. Known conventi onal terproof 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 crinped part of

the core wijres 1GOuE$ d}i%}%gﬁ i%””éfh%ﬂr;télho? Jiw’th@@%s%l%ﬂ%ﬁ V%Q’t%i:“#e)m ar

term nal that surrounds the part of the core wres crinpe core
Wire crinmid¥dn$Reld decttishield the core wires fromthe outside (see the
Patent Docunent I, for exanple). In addition, there is knowmn a 15

wat er proof typerlreadchn avticGhig@ne cenhested MRednd th ddie-i Coligean re
crinping section are covered with a heat-shrinkable tube having an

adhesi ve appldifed re@ tbeasnt eendl lserdacertdiheneohiséges bhel £aé emerRocunent s
2 and 3, for exanple). However, the waterproof type |lead that involves 20
sol deri bg degcruisded iof e eRat enthDasunehtwdteequl £ esi kaby tsd epsurt hat is,
a step of attaching the shrinkable tube and a step of soldering, and thus,
has a probhemstlrats the prwrkatbing threi beddd ramdwihe rrenut dotloe itadecost i s

hi gh. Furthernore, the waterproof type |lead that has a tubular 25 term nal
descri bed KnowvimecPavent ippedneatelphest & yrooBlads iLhaludaeonaibavangt er ni nal
is not easy to_fabricate and the pmanufacturing cost is high, although the
wor kabi | i t Pheslgsgdng ®edirpst ofhEh@aterpidsies pyémpeddv el ditihée@ren t he
Patent - 3 ,Docunent .2 is manufactured hy heating the heat-shrinkable

wire crimping sectlon 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 cést 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




tube to nake the adhesive on the internal surface thereof nolten, thereby
coating the circunference of the bundle of plural core wires with the
adhesi ve. However, intrusion of water into the electric wire often occurs
at the leading end of the core wires fhrough clearances between adjacent
core wres, and thus, coating only the circunference of the bundle of
core wires does not suffice for waterproofing. [Patent Docunent 1] Japanese
Pat ent Lai d- Qpen . . 2001-110464 tent Docune 1] Japanese Pat ent

Lai d- Cpen R EBE00. A6 oRaR P SHHEDARUnERE 119 S BBanesat Pat B T4 Cpen
No. 2000182688 SMWMARORdids iIMIVENTT O Erhedinent susfaddec s esent

i nvention provide a waterproof type |ead for which sufficient nmeasures for
wat er pr ooficagear e thgkehy acohbimgothe ailnewhberefcaraki righea buwnastler privof type

| ead at | t,.and a jig f Ki . wat f ot | ead at t.
cad o 1 BSES! o800 AL ot WEKI 02 vt cLpronl (Vpe et el ow cos

According*to a first asp £ priovi ded a

wat er pr oofvat¥pe iheadt KO gldctirig: wart eb it &al odramingrannel ecdditdleont act
section, a core wre crinming section and an |nsulat|ng_coat|ng Crinpl ng
section; #f dReelcsger ivdrisr ¢hggauphgcaepranagst hebbeewradimgey o¥daped with

the core ytg crinping.sechipl, andan Losutating aLing (fLigRed i th the
i nsul ati ng coati ng crimpi ng section’ an
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;




a heat-shrinkable tube that covers the core wire crinping section after
crinping and has an adhesive applied to the internal circunference

t hereof , in which cl earances between adj acent core wires at a |eading end
of the plurality of core wires are segled with the adhesive. In the
wat er proof type |ead according to enbodi nents of the present invention,

t he adhesi ve may flom/into the clearances between adjacent core wires at
the | eading end_o Iearances may be sealed with

d.th
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addi tion, y$tRCEnd herr@dRAskVersEM ANGddiectl Al ancesmsuIRY1Rg Bs&MImuUs| Y
applied to the internal circunference of the heat-shrinkable tube, the

sol deri ngcsimpedieddhi bee HisoMetingneettHingg crbepiprd cecaieni sangbt requi red.

Ther ef or e, the nuf a turln cost .can he .reduced coppared with the
wat er pr oof type rgaﬁtd%schSea £?%ﬁ %bfbcﬁﬁgﬁfs gﬁ%co?%ﬁ g‘to a second

aspect of ctbﬁppﬁ@seé&tlldhverﬁtleen,crltnt}ehg hEdPheYI Qﬁdaah@ett@damfllmkl ng a
wat er proof type lead, conprising the steps of: preparing a terninal having
an eIectrﬁ@ath%dﬁﬂ@éﬂals@kﬁqquerane%wtﬁamepércr|nplng section and an

i nsul ating CO?EIQ%J%BIQHI ? ﬁgctlﬁgt%&glag?elggﬁglgbvgr%lhqylng q
plurality of cdre wres coa ihstl 4 g coating; crinping the

pluralitylehding eend res ohe t PRULABLlY i€f ¥bfee Widdy the coya aa ndteri npi ng
section and crinping the 5 insulating coating of the electric wire with
t he i nsul k¢ gphesive.

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




coating crinping section; covering the core wire crinping section after
crinping with a heat-shrinkable tube having an adhesive applied to the
internal circunference thereof; attaching a jig having an adhesive-fl ow
stopper section to the termnal having the core wire crinping section
covered wth the heat-shrinkable tub& in such a manner that the
adhesi ve-fl ow stopper section of the jig is disposed between the |eading
rality of core wires and the electrical. coptact section; and

d of th |
seal ing t RESFEAGIHE SO (e WouaFrEs 6f Vbt o Wb eth%i 11k iihesi ve by

heating theabesy-shiigikablkectybg; According to the nmethod of making a
wat er proof type | ead according to enbodi nents of the present invention, the

adhesi ve havi ngoveemarothencdye helatd my iobinbe sheatoshe fdmabd wimptivlge and

fl owed out . t he heat - shri nkabl ube may be stopped by the adhesive-flow
st opper sg%{%o g?e %hghjrilﬁg(agﬁ%l ?’H%e F‘é‘é{af{%g%nc? SLRE WPPELESr &8 may be
seal ed W thet hersStrappedrcathasinee. thérddy® nmet hod of maki ng a wat er pr oof
type lead according to enbodi nents of the present invention, the sealing

may be achi evedtbychdmgerd nig a hevisadiengadhels suaffdow sobppée sartdonires with
t he adhes%getgg Q%mh%tﬁiggvghe tadhesive.flowint.o t he glearances bet ween
adj acent coré - wres B Laldihg & fd "aF S t e EOE WiEFESOT | FORHE i on,
accor di ngwi th eraedi neH-shef nkhgl drarubactiyy i pgehretzhodanddre tagdhesinke may be
prevented fromconing into contact with the electrical contact section of
‘the ternipghesigied flpusstepieer viaripnoof thge Jigadsmanapagtdirkstungnt hi s

met hod Ca@hé”(fégg§ng 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.




- 6 a good electrical contact. Furthernore, according to the nethod of
maki ng a wat erproof type |ead according to enbodinents of the present

i nvention, neasures for waterproofing can be taken sinply by attaching the
jigto the termnal and heating the heat-shrinkable tube, and thus, the
manuf act uri ng costs can be reduced. Furthernore, according to enbodinents
of the manufacturing nethod, there is no need to prepare a term nal

specially _configured for the purpose qQf t erproofin r _preventing the
contact of t%;e&gdﬁg%f:%]él%]t hcg?%%ﬂ:e‘l e%tul'rf:}é\% ot ag?c%e&gltnigon,go anr]C “a

term nal havhéely adf Cfigiitary aCconbicgupaddon wWdd Subbi cecedfuisig the variety
of termnals does not increase, so that the commodity nmanagenent can be
facilitat 8APORNEEBE ngPfo athehi r #raspeet omvensipresemeaspyenti divr there

IS provi dﬁgt%éﬁc%ﬁiﬂr eggki)?%e@awa terpr Qof b{]ygtet I er:lad b¥h bei ngcoattached to

t he wat er proof” type erproo ype ad®inct u?ﬁ%g a tthéer m nal

havi ng antetetidl cald ¢eatasy tiseHdayhshaiaREB1W teb&) | 4 Nthissctghen and an
insulating coating crinping section, an electric wire having a plurality
of core WPPRSIZFFHPEW WOSH St Ranche er st er FHPFRYTREEr i 8ACARE NGO

insulatin t ] Cr.i i j.nsu i c i.Ng. I NMpi_ng ,section,
and a hea%ﬁ%ﬁﬂrﬁﬁg& e f’?ﬁ'@% F‘Iﬁg?f%:éﬁleﬂrlglgt h%tthgcg? e&%]!ré;glcsr icf{r(rgpirnr%ger&sé%ti on
after crippépeyreand hasmamlundmddianlyadbasiyerepploed the tthepbptekdal
circunference thereof, the jig conprising: a pair of grip sections that

hol d t he W%E%ﬁ&ﬁ%ﬁﬁiW%ﬂﬁg gq@g&ptéﬂ@ the contact of the adhesive with

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-




an adhesi ve-fl ow stopper section that is provided on the |eading end of
one of the grip sections and prevents the adhesive having been nolten and
fl oned out of the heat 7 shrinkable tube fromflowing to the electrical
contact section. In the jig for nmaking.a waterproof type |ead according
to enbodi nents of the present invention, the adhesive having flowed out of
t he heat-shrinkabl e tube may be stopped by the adhesive-flow stopper

section. Thehgkobfs tﬂ?ﬁ:eadf%?&inveffa}’iﬁ tgr eygnt _egl%(gt(}rpcégm ggm;%l%tg cont act

with the electrical contact section e term nal;, "and’t hus,
wat er pr oofsefcypenl ead manufactured using this jig can provi de a good
electrical contact. The | eading end of the core wires may be sealed with

the adhesive i MPsUds afadRér ™ é’_@gt Re W3t BppErP fadttesi V&afmy CCREVEIT t he
| eading end subbacfdls LI° GO SosERE 3dohs SEl Cﬁhteh%%m%etﬂgvﬁ{sgopped

adhesive may flow into the clearances etween 'adj acent core wres at the

| eadi ng erfdowidt bet cof ethanirees -ahdinBablee taile tlagr e Thepeddriey tde the jig

accordi ng tdg enbodi nents of the present invention is used for making the

wat er pr oof T'§pe’Fead)’ FEaERTes>T0r Wat EPBFBETTTg an 2pBSEERRMa%iRfpl y by

heating thecbeatssHronkabhend ko @Bgtééwswit%h%ﬂe\’\@fé% 1990 Eé’rp@aétead can
ejig maki ng a

be manufactured at low costs. In addition, 1nt or
wat er pr oofsecypen ¢athacterdingg,t arentddispenthe ofitther@resente i asenti on,
the adhesive-flow %ﬁo er_ section, preferably has a coati n? | ayer _ of

€ i

tetraf | uolBBYFYTRHE WO THES £ ALY | CREt & Odefach ngethef PG the

wat er pr ookontact. 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




type lead after the adhesive is set. In addition, the jig for making a
wat er proof type lead according to enbodinents of the present invention
preferably further has a tube pressing section that may be provided on the
| eading end - 8 of the other of the gyip sections and may press the heat-
shrinkabl e tube against the one of the grip sections. If the nolten

adhesi ve functions as a lubricant and the heat-shrinkable tube noves (that

S g2 ol indhenaienon o1 oo beal ol | pNle, { ghe Shlaks, along { he

length (that is, a shrink-bac enonenon) a possibiTity that
t he heat - shriinkabl e tubbeagoives: a\lmyoﬁecmﬂ tthe bendiswgtdndsof the core
w res, and theggoltgen adhesi ve does not reach the adhesive-flow stopper

section. Howev EcBPUTTRY V'S HES THPFRIRIM &5 oh 1dbgdFrpedaaboe  since
the heat - saicnkabl gradibe dre Rehd by chie E's!beapfn?c%ﬁ' Bgfsgﬁéh&ﬁenchn
revented. Thus,

m | k-of f phenonmenon and the shrink- back phenonmenon are
usi ng t heofi ghﬁcdma@rﬁgrtnkQM$ £ vipd emlira{a onlean tlasslewyttthattidte nolten
adhesi ve reaches t he a egiVﬁ-spl ow stopper section. Here, the electrical

contact sé&tidn &frltnﬁe OTRYPri b J:P‘r’erjef-i n? a9 S B Bl ik &-hednt act

section, sHehhastashFfiMGLANLAGE %@%boawépdf@orkaéhéoﬂé?ﬁngs% ¥ or a
femal e cont act secti on, such as a recept acl e contact section.

Furt her noge £hee adthest veadiésthe budl ben eacﬂhermyrebe:lqem ggrtal reamht htitehe

heat - shri néggl e tu %e Or geparate t herefr Furthernore, the

heat - shri S dedcPPhel REFEFR ma Buevet, according to the
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




cover the insulating coating crinping section after crinping in addition
to the core wire crinping section after crinping. According to enbodi nents
of the present invention, there can_bg provided a waterproof type |ead for
whi ch sufficient neasures for waterproofing are taken at | ow costs, a
met hod of making 9 a waterproof type lead at |ow cost, and a jig used for
maki ng a waterproof type lead at |ow cost. BRI EF DESCRI PTI ON OF THE
DRAW NGS 5aFvgteidpisot phan 1¢aemabfldaneocet: , pahd ed L4 tesaidmd sakihgg. 2 is
a side view of the paired LA terminal shown in Fig. 1; Fig. 3 is a plan
vi ew of a pawneerbicodr niypal leadatpdiowedosw.t h the paired LA term na
showmn in Fig. 1; 10 Fig. 4 is a side view of the paired LA term nal shown
in Fig. 3; Fig. 5 schematically shows the paired LA termnal shown in Fig.
1 and the paired LA ternminal shown in Fig. 3 that are mated with each
other; 15 Fig. 6 is a SBRABRaDESCRABEIONeOF| GHEl DRABWNGES a wat er proof type
| ead shown in Fig. 5 taken along the line X-X; Fig. 7 is a flowchart
showi ngP a net hoBl1@f kek#ng Phan Waeer pfoonet 9perpeaddshBuwAcrRiFERgS/ 5; 20
Fig. 8 is a plan view of a jhg used in step S4 in Fig. 7; Fig. 9 is a side
view of the jigF%%OM% 1h Figidy;view of the paired LA terminal shown
' 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




Fig. 10 is a bottomview of the jig showmn in Fig. 8 and Fig. 11 is a side
vi ew of the waterproof type |lead shown 25 in Fig. 5 attached to the jig
shown in Fig. 8.  DETAILED DESCRI PTI.ON {F THE INVENTION - 10 In the

foll owi ng, enbodi nents of the present invention wll be described with
reference to the drawi ngs. As an exanple, a waterproof type |ead having
paired LA termnals will be described herein. 5 Fig. 1 is a plan view of

one of paired L#ntefdrirdalswiary ehbgdidehSsdositde: ?&We@ﬁ: theepaibad LA
termnal shown in Fig. 1. Fig. 3 is a plan view of a paired LA termnal to

be paired wilthbthdepairipddlAiteyr HeTalreaewdoi mhei gralingsd Fig. 4 is a
side view of the paired LA termnal showmn in Fig. 3. 10 Paired LA term nals
10a and 10b shoawm am ekiagelel, andaBerprespecypelesd areerieagcpadaraethed t o an
electric wire 20 having plural core wires 21 coated with an insul ating _
coating 22eamdnedshwhalebendelsectibedahecennact section 11 and a substrate
section 12. The electrical contact sections 11 of 15 the paired LA

termindl s 10a afdg! dbigan eamuied of tineadhpasradrilai¢raiaadsovhddd at t he
front ends of the paired LA termnals 10a and 10b. The el ectrical contact
section 11Fh8s 24 pnekde ivveweénthg Hall]?e%LBoF?rWhB@lﬁfU%\‘n’ﬂ iinsFigsert ed
into the insertion opening 111, and the paired LA term nals 10a 20 and | ob
are connected f¥a bé?taep}a@rv%ﬁ‘é 9% R‘ep“?‘hr%ﬁil l@n*@?ﬁ@lnﬁ‘éd{'ﬁ&e BAt5&tonobi | e.

The substrate sectl on, 12 i rovi ded. at_ the re e electrical
contact settfBnth% %"ﬁjdr?l%sf%p %%l%lresfmrhﬁ]rh?lg- ’ %%nd 197 1°15

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




section 121 and an insulating coating crinping section 122. 25 The core
wWire crinping section 121 is conposed of a pair of crinping pieces 1211
and 1212 extending fromthe both sidesqqof the front end of the substrate
section 12. And, the core wre crinping section 121 crinps, with the pair
of crinping - 11 . pieces 1211 and 1212, a bundle of plural core wires 21
that are exposed by stripping the electric wire 20 of the insulating
coating 22 miteddte 12aadiang end 2t hgrigghd1d e pigd1aldole ¢9aksng] WHAWI ng
section 122 is conposed of a pair 5 of crinping pieces 1221 and 1222

ext endi ng famme:Amedmt tbisi slesi peing hehs esre enei ©f wihe sobstrese section 12.
And, the insulating coating crinping section 122 crinps, with the pair of
crinping piieces a2y amh @@, 22 het | eeali neadeinty paidt Bherébe. | mad ating
coating 22 remaining after the stripping of 10 the insulating coating 22
from the | dadiigtdmy obathegetettping seictéod(l2THe dompbngd whewatite core
Wre crlnpl section 121 crinping the core wires 21 and the insulating
coati ng® ﬁ%ﬁrh@ps@@mmq@i%mm hg2 2 teectiemsililreg if mgmcidtet bngh 22 deBhe

| eadi ng end of the plural core wires crinped by the core wire 15 crinping
section 12P pF&F?GG@§'ﬁﬂﬂnQﬁmiﬁﬁw%ﬂﬁﬁﬁﬁﬁﬁﬁ|&ﬁﬁﬁﬁpnsb%t|dﬁmﬂthﬁoward t he
-electrical ,contact, section 11. Fig. 5 shows the paired LA term nal shown

inFig 1 &ﬁl(?utlﬁé"lﬁ’ﬁ ‘F%ﬂttﬁgtcerrllﬁmaf}g SABWHOR 1 22 §TimPRmtvedE ke Padeh gt her .
Ref ng t , the | s a_.and |ob 20 connected to
tﬁee(ralrlectgrlg fﬂ&‘? ﬁ%liz:jg O{lTQ%% %reeéﬁéﬁli%leﬁ d @3¢k Rave the

i i on
ggi’/gr \é\‘dr\?\n ﬁ:ﬁ'e@hgglg%ﬁ}ll Ogo%tlngt BS rgrﬁgjl.r?'{ﬂé]gafggytqge Csrgrq%pr}. S%%t

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




heat - shri nkabl e tube 30, and the electrical contact sections 11 thereof
are mated with each other. The waterproof type 25 | ead according to the
present invention is conposed of the_ terminal, the electric wre having
the plural core wires crinped with thé core wire crinping section and the
insulating coating crinped with the insulating coating 12 crinping
section, and the heat-shrinkable tube covering the core Wre crinping

section af terimgsimpisid:t @it Bnd. tihe QWS- sHM BACT: WalRr BH P01 hyRed ead | a
and Ib mated with each other. A hot-nelt adhesive is applied to an

internal sudmce iofe thenpieatesbl bnkabt €r tabemS0shownd wifi. g5 dhowde
heat - shri nkable tube 30 is heated, and the adhesive on the internal
surface | swmbteh wiherpeadf slypienkedd @ at athe 130mabhewwith Ekgh dtHese. one
after being heated, and there is also shown adhesive 31 that flows from
t he interndl hotirtwdd eflheadhehbantappiiienkabl @n it dnrze 3Qrduteod s tie: end
thereof and is set there. Fig. 6 is a schematic cross-sectional view of the
wat er pr 8of haaie Shazinkalkls tabert) shewhiimeFXgX 5.n Fhg.hdat-dfirgnkakshows a
| ateral cross section of the |eading end part of the core wires 21 of the
wat er proof tASe 3048 Ngasrewnand S:hienaphgsiyet pat the otniriend ¥ smrtfeeecor e
wire crinpiing section 121. The expression "vertical direction of the

wat er pr oof 15 ¥peHsdlad e PRAEREDFONKBRL BgtHESCAP pshown chm Figferd tie t he

vertical direction in Fig.. 6., The heat-shrinkable tube 30 constitutes the
out ernost 926 F&%&F EFlP%ehs\ﬁF%‘?pr thege Feaalrg Showh adhesige 81 The

heat - shrinkal et yne A0 R KR Y P AL e e 8B cat —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




direction to stick to the paired crinping pieces 1211 and 1212 of the core
wWre crinping section 121. On the internal surface of the shrunk

heat - shri nkabl e tube 30, the adhesive 25 31 is shown that has not flowed
out and been set. In addition, the adhesive 31 fromthe internal surface
of the heat- shrinkable tube 30 flows into clearances S between adj acent
core wires 21 protruding fromthe core wire crinping section 13 121, and

thus, the ghearangesh & anteseakadantth ¢ heradbasieveyidd thUeRnelseqeances S
woul d ot herwi se make the electric wire vulnerable to water intrusion.

However, i B8ltheswaherlmaxdncdypardidatiotacshawe makditfe Hedthel €haakances S
are sealed 5 with the adhesive, and the waterproof type lead la is

prot ect ed ndmewabdr wot hateki abitusyonl n Hdwesvawmy,in sutf watemrpregsur es
for waterproofing are taken. Fig. 7 is a flowhart showi ng a nmethod of
maki ng t hetypet éepdodf ishpwnl éadFsgowh,i nhe gledrah@ebbAubaet sealefl t he
wat er proof type lead la shown in Fig. 5 begins with fabrication of the
pairedflA-WéEEiﬁﬁﬁ solhesiigen and Ehg. watleypnoeds twpekilegdada prsepar ati on of
the electric wre 20 containing plural core wires 21 entirely coated with
t he i nsul aPFR§EEs&E Agom veseaspwsih, red igkiid idtvep, Tnhehis Wewt - shri nkabl e
t ube 30 havi .hot shrunk yet in which an adhesive applied to the internal
surface thEngﬁcﬁﬁnﬁrH@P&é&esoﬁofhgaEPéBFﬂqéhﬁgr@rEOFa B8n; using a
crinping devi ce_(not_shown) end art _of the electric wire 20

a | eadi
prepared in ste%“%i sl§t?iE$%¥Fh§%to$ﬁ?ﬂén9n JIEERRY ehbafrking2the expose
the plural wggéﬁpWoro%stype 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




21, the bundl e of exposed core wires 21 is fitted into the core wire
crinping section 121 of the fabricated paired LA termnal 10a with a
core-wire crinper and a core-wire anyi# ~and a |l eading end part of the
remai ning insulating coating 25 22 is frtted into the insulating coating
crinping section 122 of the paired LA termnal 10a with an

i nsul ati ng-coating crinper and an insulating-coating anvil (step S2) In

this 14 1 b i nal i rjc wre
20 “Then, | The LA CE b Al ot it TR i ] SR b RIS b ver
to shrunk gmete @pufficient length 5 including the insulating coating
crinping section in which the insulating coating is fitted (step S3).

Then, a jig is @ahtachedet oAt herpanaed 10A ter HoRdlkdlQa tht hak heagonnected to
the electric wire and has the core wire crinping section and the periphery
t her eof cowénedkaitlle tthbe Metheat -sthrimkabler taibe: {SieRn)lelNm |
suspendi ng the description of Fig. 7, the jig used in step S4 will be
descri bkd wintdi uddfgr éheeineuFrgsng8cooting. cHmpiBgised jrannviwedchf the
jigused in step S4 in Fig. 15 7, Fig. 9 is a side view of the jig shown
in Fig. 8, tésd iFisylatiog scatioat am iewest (diey igp)shown in Fig. 8. The
side view in Fig. 9 shows the jig in Fig. 8 viewed fromthe bottom side

of Fig. 8. A jighad,showndihs Rigfached forihal HaigracdbAé weralingllaiéa 20 by
die cuttin%h%@q bendi ng and has a pair of grip sections

1s connected to the electricwire 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.




41. The pair of grip sections 41 includes an upper grip section 411 and a
| ower 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, thefride end side is referred to as a tip
end side. The paired grip sections 41 are to grip the waterproof type

|l eads la and I b shown in Fig. 5 fromthe top and the bottomthereof. - 15

Th i [ : - h, hal 4111 h ' ig. 8.

Bol 5 Br e Lnsor (aq IRES 1t H& EhT SUgA Rl 88 "A1100% o AT BRHIRGET b 11 040 10
jig handl | t h I [ 44 ti f.th

! posecti o 5atT T2 BEn Spoard anbe o v oy 8botalh EREoRgniia "

adhesi ve- f lyow 1stpper 1 12, S i i The . adhesj,ve-f | ow
st opper section 41121?§ﬁ?%ﬁ%£5ﬁglé%gaﬁﬁebgﬁ?iéggﬁkgg%%eoEgﬁﬁgﬁfi§§ﬁb (t hat
is, in the stenirical 18 BEALEDANI NehEiEhp Bn td g, | : f4l12a of
tetrafluoroethyﬁene 10 resin (see FigF)Q)c?@gkgﬁaaﬁ%ﬁgﬁé%ggﬁj%% Jé%%s | a
and 1 b Showll iins Bant prarAEARChed docd e 90 HAR-dWs 1 15eFd HRGan t hem
between the paired grip sections 41 fromone |ateral end of the jig 40
(that is, fadbmstihes-upper ssbopernsdigion)d 1A akighdgn tikemigal ong ke wi dt h
of the jig. To facilitate insertion of the 15 waterproof type |leads |a and
| b, the adRlediosdd-dui ot sppeper secttiiom 4112 dissfounma@d Uogay vas Grati riche
lateral end for receiving the waterproof type leads la and Ib to form an
i ntroduct i ¥A9$Ecofothg1128. 49 n(Eekt tion, in HEhaippert igrailp disecttiiam 4h1 has a

recess sectjon 4113 toward the |ower grip
Fig. 8) and has a coating layer 4112a of tetrafluoroethylene

10 resin (see Fig. 9). The waterproof type leads la and 1b shown
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




20 section 412 between the through holes 4111 and the adhesive-flow _

st opper section 4112 along the entire width of the jig 40. The lower grip
section 412 has a cutout hole 4122 in the m ddl e thereof. In addition, as
shown in Fig. 9, the tip end 25 of fhé°l ower grip section 412 is bent
approxi mately 90 degrees toward the upper grip section 411 and further bent
toward the front of the jig to forma tube pressing section 4121 having a

b | | 6 L-sh t.ub
orossi ng Saet G AL PAPES IBoUEaRa Ol ang. TR LAY ITES Ty U a&#‘orf%g o,
f t I ene resin ig.
#gearth?ZFégﬁggkhg% %%MEE 4%%%$%§§|nggs% H%#? eé é/are 9 %%%Efé@ﬁfb a pair

5 of arm seat t@ﬂ%aﬁigérgéE§9§bH9 Jfa%] sihe s%'ed?§ Ofg) theT?x g}ﬂ: %%_]e%dd'lzz

Next, with reference to Fig: e waterpro of 7t ype I'm Fig. 5

attached toft k@1 d 't@lb’ﬂ“@@és‘sﬁn@ %e&ﬂ@ﬂ 14188 a?%s%ro'nlﬁ%%te]ao fd & s a

side view of the waterproof type | ead shown attac ed to the jig

shown i% Fiof. adm Be@tibhsshows the dnidd AP =4t tt@l%h%the% >4 'ﬂleh%n\ﬂlo%tsecu on
50. In step S4in Fig. 7, the jig 40 is attached to the paired LA

term nal 1@alewdde.core wire crinping section and the perlphery thereof
are covered wth the heat-shrinkable tube 30, in such a manner that the
adhesi ve- f| ow sNeppemwidéctébareddd 2 coFityha 1j,i th&Qaite réixspasegpbatwaen t he
| eadi ng end of
shown in Fig. 5 attached to the jig shown in Fig. 8 will he
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 crimpirig 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




the plural core wires of the connected electric wire 20 and 20 the
electrical contact section of the paired LA termnal 10a. Wen the jig 40
i's attached to the waterproof type lead l|a, the recess section 4113 comnes
into contact-with a part of the electiical contact section 11 of the
paired LA termnal 10a which is closer to the substrate section than the
25 insertion opening. The end part of the heat-shrinkable tube 30 which

covers (he hgadiin E0d.0L NS ERLS MIgS Lo UnLEC o Lhe bar oL N e
[ront of eyl 8o 806 Lod NGOG prsslng, sqgtl on 4121 prssace he

(ool encecehydogn Leb AT ghe g A bt
ecess secuendusangeihec et BiLbestcii o l2 JAI e be
(e Tes Mool kg sohe darion] dune dgeditl o deserLaed goain, 10

is heated Byzhotvang ithet Rebst ressShowadot iBhg-415Y, thereby sealing, with
t he adhesive, the clearances between adjacent core wires at the | eading

end of the corBow rest¢stepg 35)chhen rihe eatioHly wikabls 4 uhg 15,30 is
heated, the heat-shrinkable tube 30 shrinks in the radial” direction, the
adhesi ve appthed ¢ ndleinqttdrenaktecproutd’ eypaceof Wiel hrat=shripkabl e tube
30 is nolten, and
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 tube 30 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 nolten 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
tube 30 which covers the leading end of the core wires is stopped by the
adhesive-flow stopper section 4112 of 1fhe jig 40. The stopped adhesive
flows back into the clearances between adjacent core wires at the |eading

end of the core wires. Then, when the 25 tenperature drops to room
in the clearances to seal the clearances..

EI'ﬁtrjns),er ?Lgr ga%%é}f\iv\gg@oleés/ %‘I(r)%m??e%ﬁ:f%mt?\%I"Jerll%cjt??%a?o’&Bi‘F?(Z:'ﬂiE}ég@itl?n ié
f Qf 1 Lve:fl st opper. _secti.on , .an e
lagﬁgts?\?e i gl\pl;é?éet\%elﬁ%aeldr&?) r ggﬁr&gl‘rﬁ#ﬁ%l?ﬁﬂol coRCEEE W Yk © HBSTHAT cont act

i i .Q0f | ead manufactured usinpg the
775 40 can Aha ne b ek SRR LRI shENaEs TR Gam BT SR 0% e 99 90 used

| ki ng_%idhe water opvhackyperheag el B nalies S e50. 40 prepae @

termnal specially configured for € purpose o terp

prevent$ ng thize wearigatodd thie adhesiae wintdt o 4 h8, L1 86t isal r%l%%gr%?tﬁ e

section, and a term nal having an ordinary configuration

el ' i ' i dity
Thus, the terirng lofspb@ itany AT 1408% NGlord NHL RGPS td1at the como
managenent can be facilitated. If the nolten adhe5|pve functions as a

| ubri cant - @ad etiper ooifdaig- shrprdahltei nglbB e300 mpyes dft Bat ddhe s 8 Lk @f
phenonenon) or the heat-shrinkable tube 30 shrinks along the 15 ['ength
(that is, &hsheilektisdcklplentretoskcttibereansl & HResEikill iHakithatart he
heat - shri nkabl e tube 30 noves away from
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




the | eading end of the core wires, and the nolten 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 B&l & by the tube pressing section
4121, the mlk-off phenonenon and the shrink-back phenonenon are
prevented, and the nolten adhesi ve reaches the adhesive- flow stopper

section 4112 with reljability. 25 Finally, the jig 40 is detached fromthe
wat er pr oof ]tt}S,ppee 1 aecg Fra {8 PRSI Iva ke tHeh, fidchar et ppbothe ype | ead | a

whi ch f.ficient asyres f.aor terproofing are taken is conpleted.
When dot SchiGT 1T TG 5t e ik BRYTBEY begn %%gre?wo Fr?nhttﬁ;@ i
dhesi ve h t..of .the _heat:shrinkabl e tube 30 and having been
et remi ne i B athe Auntsr B At PRt I S b an Zoati o LhELS

f aci th rj 0. rthernore, . the hesive hat 5 fl ows
b:gLngfte?hﬁ%ﬁﬁgﬂ§¥g%pegQ%ﬁn%#ggggheg?éggngwrfgpﬁbgg:CtéfEWEn;%ffﬁ azycﬁe
the heas_shrChEabre tupe e s By B R G e tokpRace al ong
the adj aceskctawhf ace2hent b@pgéeﬂﬂ@t&%iﬁoﬂ%{f%ﬁrﬂ rdetihe, R 9P

10 section 411, and be set and renmin on e surface. wever, fice t hese

surfaces obreheijiggsdotsbewaibn &hovhidn angs h‘éra‘%wsfilﬁqn")%éﬂlet hepeoahi N9
layers 4112a and 4121a of tetrafluoroethylene resin, the set adhesive does
not stick itombhetsdyfacemy stiph@tokhenii guffasamn 6 £atd ¥adghaghed 15
fromthe waterproof type lead la. Wiile the coating | ayers

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
'pressiﬁg 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.




of tetrafluoroethylene resin are forned on limted surfaces of the
adhesi ve-fl ow stopper section 4112 and the tube pressing section 4121 in
t he above description, the coating |ayers nay be formed on the whole
surfaces of these menbers 20 4112 and #4121, or a coating layer may be
formed over the whole jig 40. The nethod of nmaking one waterproof type

| ead | a has been described above. This manufacturing nethod involves no

sol dering step n fficien asures for 25 waterproofing by
sinp}y Peaping t eiﬁ?a?égﬁiPﬁzggﬁeepu%% ﬁq ﬁns?é%'§§wbﬁﬁ8r3@%@ﬁ%v?hgo I
manuf act uri r 0 e | ea can . reduced. - n
t he sealingﬂ?ﬁﬁgﬁip Sﬁﬁgﬁ%m%@%§ Eﬁ%.éﬁﬁg}%ﬁﬁﬁ%g%%€W%%n ?éb?ﬁﬁﬁFt?P??om/into

t he cl ear anggsedeftveer adj t r j t | eadi ng, end of . the core
wires, thereby sealing tEgggpegﬁgﬁgggﬁkigéggewgQ%&éngg?rgﬁﬁ ) iYe

cannot f1 owie iditex ddif-dd SalNERS 0T cLRE COr £, Wi 5&? §f?e9@£‘m%‘t':y foﬁ’er the
end surface of the core wres, the waterproofing € Fect i A W% as or

bet ter Bhani it hef oL Beranovensi Al cwakerPLogTand K08 Leagscolo addi tion,
the net hod of meking the waterproof type |lead can be appltied o a tase

where the paid ethrfAck) oferhienabsecanera8} eehavddr LashoOthes ascsbowy in Fig.
5. - 21 - What is clained is: 1. A waterproof type |ead cOnprising:. a
termnal has wglarmebecheital wWont ahht S thenco@vE0F Eon i I t& I IRIJHY
section and an insulating coating crinping

type leads. 1In addition, the method of making the waterproof

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

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




5 section; an electric wire having a plurality of core wires crinped wth
the core wire crinping section and an insulating coating crinped with the
insulating coating crinping section; and a heat-shrinkable tube that covers
the core wire 10 crinping section afteélcrinping and has an adhesive

applied to the internal circunference thereof, wherein clearances between
adj acent core wires at a leading end of the plurality of core }IM{GS alrgad
sealed with th%m%‘%h%% Ve, 15 25 A net hod of maki ng a wat er proo ype ,

conprising the steps of" |ol eeparlisrig a termnal having an el ectrical contact

section, aicoream Wyol] ctjion and an insulating 20 coating
cri mpi ng selc'ti of z‘i%ge?#fggef;%ﬁ% W ﬁa?ﬂ%glsalhrtﬂulral i ]t_y of ](c:ore Wi \r/\nefes g
coated with an ign the9 1epat g, ng,the plurality of core
the electric wi Segél%mﬁt fﬁg?he co¢d;g\?m ?)_Céé%??%r%fg%gc%%%‘?%ﬁeﬁ d‘o@r'lzirﬁcfﬁﬁ t Eg
i nsul ati ng waea! iAW i ddes&bed] imMge W ihe,insylating coatir
crinping gecti on; gg{/lerdnng the core va{rel\%:r@rrp?ln%ésgcﬂw a‘f’flé?lf”crﬂ? npi ng
with a beatseshriigikabl e tube having an adhesive applied to the internal
circunference thereof; 22 attaching a jig having an adhesive-flow stopper
section to theaherlddtati hayirshdvieCOHA M8 Gf bmd}% FEFLL Q35 GQver ed
w th the heat-shrinkable tube in such a manner “that the

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
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;




adhesi ve-fl ow stopper section of the jig is disposed between 5 the | eading
end of the plurality of core wires and the electrical contact section; and
sealing the | eading end of the pluralit 2y of core wire wth the adhesive by
heati ng the heat-shrinkable tube. 1073. 277 jig for making a waterproof type
| ead by being attached to the waterproof type |ead, the waterproof type
lead including a termnal having an electri cal contact section, a core

o et T e 9 pestan a0 an d BIVARY 00 S9R "E%E%p%ﬁf%é«?ﬂaeoraor e
wire cr'Wpltrtgtﬁ%%ﬂ@lﬁ@ﬁha@lng“@yé%w goatin G“"gggg‘gg%%‘éeﬁ%t

i nsul ating coating crinping séction 5° et

cover's (e was &N e L RAAER | 0ua LT g0l 1B 0ch,ADd Pagy apounol ten

adhesive applied to the internal circunference there

conpri si Ng:ach & ¥e-of 1 ¥ kRopBEY @é@ti@ﬁtoflghgpi% ﬁf%}ﬁg?g& 6%@§%erl ead;

and an adhesi ve-fl ow stopper section that is i 'ng end

of one of the: dréquisestdrans ARGPEMEMN 5it Pt 2&@@%&&? | pge been
nolten and flowed out of the heat shrlnkabYe tube fromflowng to the

el ectri cal edettactcalsegint@rt section; -and-------- - 23 4. The jig for
maki ng a wat erproof type |lead according to claim3, wherein the
adhesi ve-f| ow steppéngsebei beaditisg aendoafi tige | pmera oft f &3 afd monpatdhyl ene

resin. - :
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 ele-ctrical 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:
a 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.




5 5. The jig for maki ng a waterproof type |lead according to claim 3, _
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 grip sections. 28076. The jig for making a

wat er proof 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 . eS : t-shrinkable.tube.aggi nst the one of the
15 grip secdtq'i on?.?1%25ESAE@?’&%%@%IH%%@&?&E&EP%%(%gae?éﬁ?rgh(}%nw on
relates to pr 2 S f rm nal. havi an

el ectrical C?Loe}r,]%g' s@gri%lﬁ?%%eegéj%%éﬁg%grﬁﬁ%‘?i Srr%?é%e%e%%?%ﬁognggﬁna

i nsul ati ng &Ratimy 1EJdWPid¥ Sactd OMo Skl eLdLd C i 1,6 having plural core
wires crinped with the core wire crinpl ngﬁs:ecti on and an insul ating
coating crinped with the insulating coating crinping section, and a
heat - shri nkabl e tube that covers the core wire crinping 10 section after -
crinping arkd haghanjadhest vweann) iedaterbieod BLBENBL &I CANE L] £RGS, .

t hereof, a method of making the waterproof type lead, and a jig for making
the wat er pradefim Bypéutehdr @bt oinges tatehpacwal aEPsSet 1 bypend€ad and the
| i ke for which sufficient neasures for waterproofing are 15 taken at | ow
cost. C eapawrdsiaseondsre ddpddent endref wheesthat dfhehkepelpgeend ofs t he

core wires are sealed with an adhesive.
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.






