1 WATERPROOF TYPE LEAD, METHOD OF MAKI NG WATERPROOF TYPE LEAD, AND JI G FOR
MAKI NG WATERPROOF TYPE LEAD 5 BACKGROUND OF THE I NVENTION Field of the

| nvention The present invention relates to a waterproof type | ead conposed
‘of a term nal 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 insulating coating crinped with the insulating coating crinping

section, apdrarbeabrstyrnkaie Mebeobhel MARMRIGSWARBREROEFW YR &RBDI NY
section after crinping and has an adhesive applied to the 15 i nter nal

circunference thereohnpagnet ot ehrIRE waTEREROMRt evPROGEADYPEe | ead, and a
jig for making the waterproof type |lead. Description of the Rel ated 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
insulating coating, the electric wire is stripped of the insulating 25
coating At an end part theP8SKGROUENDOSe THie IPVENIIIOore wires, and then,
the exposed core wires are crinped with the core wre crinping section,

and the | eadiifdderd &het Reveaksiom ng i nsul ating coating is crinped with the

i nsul at i ng coati ng cri erI ng secti.on.
The present 1nvention relates to a waterproof type lead

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 coating at anendpart 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, neasures for protecting the |l ead fromwater
‘have to be taken. Known conventi onal t erproof type |eads include one
having the leading end part of the coré& wires crinped with the ' core
wire crinping section soldered and the trailing end of the 10 crinped part
of the core wires covered with a shrinkable tube, and one having a tubul ar

term nal th%sﬁwart%{@d%ot kﬁm elldlc, G éig)eﬁie%rt% WHLS 1&, 1@’&‘& ééﬁ (ﬁsh core

Wi re crinping section V\nresfromt e out’si e the
Patent  DocwieRlihg fégb@mﬁpple) In addition, there-is known a 15
wat er proof type Iead in which core wires crlnped with the core wire

crinping sectionzareueavear edriihhiacheatcthia rkakhe ciehe Maviigean
adhesive applied to the internal surface thereof (see the Patent Docunents

2 and 3, for(refamle) toHweyveead] hevaled Proof ikypectiead at hadce mtrirees 20
sol deri ng descrlbed in the Patent Docunent 1 requires two steps, that is,
a step of atitdohisnigprt ke shrtiemkabheht aberandwate st eps af i lsel derd reg,cvand thus
has a problemthat the workability is bad and the manufacturing cost is

hi gh.  Furt mearoress fhe wet teegrioof tmpbehéa?crqrmgathasham Gloubart ent.er m nal
described in the Patent Docunment 1 has a problem that the tubular term nal
i s not easyHnewappnyanéiandlt ietenpraPactipe Agagesinrdudpgine diatiough t he

wor kability is %ood Besi des, the waterproof type |ead described in the
Pat ent Docuffé¥®t 12304 ngeald Rakly Of byeneaf ¢ it 19t CHeaPeshIi hRapre core

wire crimping section soldered and the trailing end of the
10 crimped part 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



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 5 water into the electric wire often occurs
‘at the leading end of the core wires through 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-OQpen No. 10 2001-110464 [Patent Docunent 2] Japanese Patent

Lai d- Open Ngyoc12R 28328 3hdriRptRu 120r WiE Me 231 ntARAME 3R Fats@Hi ni@id=Open
No. 2000-182688 15 SUMVARY OF THE | NVENTI ON The present invention has been

made in viewudfe te nah@yehe i JdHEBNaANGES taRd IPItRAHIEas suvies phelediype
| ead for which sufficient nmeasures for waterproofing are taken at | ow
cost, 20 a netlhedh,oft heakinig caawdher pheotityprfkeadcat ofovhedsindlandf a ji g
for maki ng a waterproof type lead at | ow cost. The present invention
provi des a wdtuergdr cofret ypeekeatth ithed adhegiva .t eHowazkerhantguaiorelodct ri cal
contact section, a core 25 wire crinping section and an insul ating coating
crinpi ngS sewtticon;ing cabhel®btetciminigchattag ecphos ati theoleadirg windes
crimped of the core wires through clearances between adjacent core
wires, and thus, coating only the circumference of the bundle
of core wires does not suffice for waterproofing.
[Patent Document 1] Japanese Patent Léid—Open No.
10  2001-110464
[Patent Document 2] Japanese Patent Laid-Open No.
2000-285983
fPatent Document 3} Japanese Patent Laid-Open No.
2000-182688 . |
15
SUMMARY OF THE INVENTION
The present invention has been made in view of the above
circumstances and provides a waterproof type lead for which
sufficient measures for waterproofing are taken at low cost,
20 a method of making a waterproof type lead at low cost, and
a jig for making a waterproof type lead at low cost.
The present invention provides a waterproof type lead
including:
a terminal having an electrical contact section, a core

25 wire crimping section and an insulating coating crimping

section;



with the core wire crinping section and an insulating coating crinped with
the.insulating coating crinping section; and a heat-shrinkabl e tube that
covers the core wire 5 crinping section after crinping and has an adhesive
applied to the internal circunference thereof, in which clearances between
adj acent core wires at a leading end of the plurality of core wires are
sealed with the adhesive. 10 In the waterproof type |ead according to the
present invention, the adhesive flows into the cl earances between

adj acent core W L@Se Bdct PeEc headi Moy Byl a1 el BOF 8fWdRSwirabddiked
cl earances are sealed with the adhesive. Thus, 'sufficient neasures for

wat er proof i Rg & ehkakere wﬁ&e@rﬁﬁﬁilﬁ{tj @Rctiioncend ke adbeshvengealdtigd he
clearances is previously applied to the internal circunference of the

heat - shri nkajd iengaeyi et rsol desu gk iste paasiorg bed rghiowe s exanicer;niatg t he
prior art is not required. Therefore, the manufacturing cost can be
reduced conpar ed anihiela tt-tsé x30 haditler prubef thyde doesd sdeédar idwetk iwintehe Pat ent
Docunent 1. The present invention provides a nethod of making a

wat er pr obf toppiengigsnl seiatclardadg erher smepsg oind pespani aghesiee mpmligathvi ng
an electrical contact section, a core wire crinping section and an

i nsul ati ng ﬁESﬁﬁﬁﬂﬁﬁﬁ?%ﬂ@lﬁﬁ*ﬁf@ﬁiﬁ#%ﬂp%h@h%ﬁﬁgfectric wire having a
plurality of core wires coated with an insulatjng coating; crinping the

plurality of corélweshorcligfeaast MEEHRTe WA ThEXST &M% &r i%mi ng
section andfggég%&mégénzf the plurality of core wires are sealed with

the adhesive.

10 In the waterproof type lead according to the present
invention, the adhesive flows into the clearances between
adjacent core wires at the leading end of the core wires,
and the clearances are sealed with the adhesive. Thus,
sufficient measures for waterproofing are taken. In

15 addition, since the adhesive sealing the clearances is
previcusly 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

20 waterproof type lead described in the Patent Document 1.

The present invention provides a method of making a
waterproof type lead, including the steps of:

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

25 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 coating
crinping section; covering the core wire crinping section after crinping
wi th a heat-shrinkabl e tube having an adhesive applied to 5 the internal
'‘ci rcunference thereof; attaching a jig_@@yjng an adhesi ve--fl ow stopper
section to the termnal having the coré wire crinping section covered

Wi th the heat-shrinkable tube in such a manner that the adhesive-flow
stopper section of the jig is disposed between 10 the | eading end of the

plurality of; GOne M{Lscardngher @leddaali contac i sRCENONnANGtSeR] | Ng.
the | eading end of the plurality of core wwre wth the adhesive by heating

the heat - shidoakable dibginAaeididig to the method of making a waterproof
type |l ead 15 according to the present invention, the adhesive having been

mol ten by heatingoekriing beatcshy ikabke ikphegapdct i oned ot crofmptivey

heat - shri nkabl e tube is stopped by the adhesive-flow stopper section of
the jig, anditdre d erditngranch kafbliche uliar éhawiaree sarareelseslved apriihidchecst opped
adhesive. In the nmethod 20 of making a waterproof type |ead according to

t he presgnt thenverttdoml tdier aeaierenamytiberechi eved by covering the

| eadi ng end surface of the core wires with the adhesive or by letting the
adhesi ve flow i nestekdicidearidrechsvbeovweeadhgdiiacerdtl oo BORPEES SRt Hde

| eadi ng end of the core wires. 25 In addition, according to this

manuf act uri @ BBEHREMETEL hagRagi e coTs vyERIEd HHEE EB8RT AR IGRESSht act

with the electrical contact section of the terninal n
with the heat-shrinkable tube 1in sugﬁ g'maﬁhgrttugﬁ Egg

adhesive-flow stopper section of the jig is disposed between
10 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 waterproof type lead
15 according to the present invention, the adhesive having been
molten by heating of the heat-shrinkable tube and flowed out
of the heat-shrinkable tube is stopped by the adhesive-flow
stopper section of the jig, and the leading end of the wire
cores are sealed with the stopped adhesive. In the method
20 of making a waterproof type lead according to 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.
25 In addition, according to this manufacturing method, the
adhesive is prevented from coming into contact with the
electrical contact section of the terminal, and thus, the

waterproof type lead manufactured by this method can provide



wat er proof type | ead manufactured by thi's nethod can provide a good

el ectrical contact. Furthernore, according to the nethod of nmaking a
wat er proof type |lead according to the present invention, neasures for
wat er pr oof i ng can be taken sinply by_at6t@_chi ng the jig to the termnal and
heating the 5 heat-shrinkable tube, and thus, the manufacturing cost can
be reduced. Furthernore, according to this manufacturing nethod, there is
no need to prepare a termnal specially configured for the purpose of

wat er proof i N9 ol 1 télﬁmt%”ﬂ.aCVEquth}eQﬁo%%be%ic\é%r\‘iﬂ;]ilh@ &RE the

el ectrical contact 10 section, and a term nal having an ordinary

configurati queMdd oSWAHiGR M Reddi® @ @y iad efdBdadsmddoes ned
i ncrease, so that the conmodity managenent” ‘can be facilitated. The present

invention prAELes arnviehthom,MikbRdras BBkenREeshrbypeny eesh e beilwn
attached to the waterproof type 15 |ead, the waterproof type |ead
i'ncludi ng adierglivnaly havenpiag eheciig aal thentachisedtawd heattig lig e
crinping section and an insulating coating crinping section, an electric
wire hayvi nghemtplahmailrnikabled todreg windeshosi, nped manhkfadtieucone wwste cari npi ng
section and an insulating coating crinped with the 20 insulating coating
crinping sedts omgdugrt a Weat-hshmoneableecomgiad Hat tddvemanfa i i r e
crinping section after crinping and has an unnolten adhesive applied to
t he int er nametdiadurifarmces thermssdd tThePFeRPE NIk U FEtnaL pereChRlgYi p
sections that hold the waterproof type 25 |ead; and an adhesive-fl ow

st opper sectGUH 19HHieq L PSP RPIh& T waterproofing or preventing

the contact of the adhesive with the electrical contact
10 section, and a terminal having an ordinary configurationwill
suffice. Thus, the variety of terminals does not increase,
so that the commodity management can be facilitated.
The present invention provides a jig fox making a
waterprooftypeleadbybeingattachadtothewaterprooftype
15 .lead, the waterproof type lead including a terminal having
an electrical contacﬁ 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
20 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 including:
a palr of grip sections that hold the waterproof type
25 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-



| eadi ng end of one of the grip sections and prevents the adhesive having
been nolten and fl owed out of the heat shrinkable tube fromflowng to the
el ectrical contact section. In the jig for making a waterproof type |ead
according to the present invention, the adhesive having flowed out of 5
t he heat-shrinkable tube is stopped by the adhesive-fl ow stopper section.
Therefore, the adhesive is prevented from comng into contact with the

el ectrical contact section of the termnal, and thus, the waterproof type

| ead manuf actyirigthaisd RIS dnl F1GAN MY @ ded drndt l@ct rigaasont act .
The 10 |l eading end of the core wires is sealed with the adhesive in such a

manner that dda isd-ppped adhesive covers the | eading end surface of the
core wires and is set there, or the stopped adhesive flows into the

cl earances between gHpafefifOm@king aswatetpeobeadymg land efcddrelicar e
wires and is set there. 15 Therefore, if the jig according to the present

i nvention i %o thedptesemaki mgen heomatidre rabfe stiypehbeady fkasadesut art

~wat erproofing can be taken sinply by heating the heat- shrinkable tube, and
t hus, thB wather gregof-dlypiendaddee darpebel s neimpred Wredhs ddvesose-Iov I n
addition, in the jig for making a waterproof type |lead according to the
present invertidamer sketdghesi Teetebore st Pppadhssdiicohs pred erabey Hd a
coating |ayer of tetrafluoroethylene resin. This facilitates detaching the
jig from t heCaRng grdsr copsacpulibahaf ¢bpcthbcadnedtvact segiion of

the terminal, and thus, the waterproof type lead manufactured
using this jig can provide a good electrical contact. The

10 leading end of the core wires is sealed with the adhesive
in such a manner that the stopped adhésive covers the leading
end surface of the core wires and is set there, or the stopped
adhesive flows into the clearances between adjacent core
wires at the leading end of the core wires and is set there.

15 Therefore, if the jig according to 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 cost.

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

This facilitates detaching the jig from the waterproof

25 type lead after the adhesive is set.

In addition, the jig for making a waterproof type lead
according to the present invention preferably further has

a tube pressing section that is provided on the leading end



In addition, the jig for making a waterproof type |lead according to the
present invention preferably further has a tube pressing section that is
provi ded on the | eading end 8 of the other of the grip sections and presses
the heat- shrinkable tube against the one of the grip sections. If the
nol t en adhesive functions as a lubricant and the heat -shrinkable tube
noves (that is, a mlk off phenonmenon) 5 or the heat-shrinkable tube
shrinks along the length (that is, a shrink-back phenonenon) , there is a

possi bi ity dihalhe the,djed)s $hid il &dibe /ey wak ddomidadfadi ng end

of the core wires, and the nol t'en "adhesi ve does not reach the

adhesi ve- fi QM StoRReNe S8 Aaibve e AECUMitHe t-itdheseld: e ement ati on
descri bed above, since the heat-shrinkable tube is held by the tube

pressing sectiong st bge Mdk-eaf hdheRerenennst aofls tdie ashubpkcbackamhenenenon
are prevented. Thus, using the jig according to this inplenentation can
assure that Hew - tiatkadkesuve neachesthdie iajhasmikk fd ofvphEm cateoypme r
section. Here, the electrical contact section of the term nal described
herein ny ke ahwmheateshadchksbdei tnpesabhinks aalonqg fepntergtisddthiagn and a
tab contact section, or a female contact section, such as a receptacle
cont act sectison.a 2brEnkt-heckopbenphenadhestherdeserd mah Sidriel - yrdae
integral wth the heat-shrinkable tube or separate therefrom

Fur t her nor e, thshderdatshginikalodls) Eubgpeowes @vaed 98y Eha heagdirgvetd (e

insulating coating crinping section after crjnpjn
g the cé%e wfy%s,gand the molten adhggivg does not reach the

adhesive-flow stopper section. However, according to the

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

15 stopper 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.

20 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.

25 According to the present invention, there can be
provided a waterproof type lead for which sufficient measures

for waterproofing are taken at low cost, a method of making



in addition to the core wire crinping section after crinping. 25 According
to the present invention, there can be provided a waterproof type lead f
or which sufficient nmeasures for waterproofing are taken at |ow cost, a
‘met hod of making a waterproof type |leadjat | ow cost, and a jig used for
maki ng a waterproof type lead at | ow cost. BRI EF DESCRI PTI ON OF THE
DRAWNGS 5 Fig. 1 is a plan view of one of paired LAtermnals; Fig. 2is
a side view of the paired LAtermnal shown in Fig. 1; Fig. 3 is a plan

view of a pai %ggelié%?g A 16838 Pl edseM SRqtde iBahsed Ah hakihgal

shown in Fig. F is a side view of the paired LA term nal “shown

in Fig. 3; B gaterpcieraiieal heshews iihe eajtred LA termnal shown in Fig.
1 and the paired LA termnal showmn in Fig. 3 that are nated with each

other; 15 Fig. 6 is a schematic cross-sectional view of a waterproof type
| ead shown in Fig. 5 taken along the line X-X; Fig. 7 is a flowhart
showi ng a nmet hod of mMakBREEFh®ESERISTIONOLE Ve DR IsieeWn in Fig. 5; 20
Fig. 8is a plan viewof a jig used in step S4 in Fig. 7; Fig. 9 is a side
view of She jig Bhogwnli hsFagpl8n vEeg. cfOcns afbpatiosdviéwtefrntihelgsiig shown
in Fig. 8 and Fig. 11 is a side view of the waterproof type |ead shown
, Fig. 2 is a side 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.

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

DETAILED DESCRIPTION OF THE INVENTION



25 in Fig. 5 attached to the jig showm in Fig. 8. DETAI LED DESCRI PTI ON OF
THE I NVENTION 10 In the follow ng, enbodi nents of the present invention
will be described with reference to the drawi ngs. As an exanple, a

wat er proof type |ead having paired LA rmnals will be described herein.
5 Fig. 1is a plan view of one of paired LA ternminals, and Fig. 2 is a
side view of the paired LA termnal showmn in Fig. 1. Fig. 3 is a plan view
of a paired LAtermnal to be paired with the paired LA termnal shown in

Fig. 1, and Fig. 14 {8e & Sideivd eWnodiReRal bedi LA ﬂleéégﬂ‘@l =i drh Fi g.
3. 10 Paired LA fermnals 10a and 10b shown in Figs. nd 3,

respectivel yyi1ar Lafdt GAHRCLEGH oAt RIRE e Wd edz?é%lrhjﬁé’.l ng plural core
wires 21 coated with an insulating coating 22 and each have an el ectri cal

contact section i} andedamSUBStd ata@ c3@GloNtI2e ThadEhLEifid Gad i LoD IACt
sections 11 of 15 the paired LA termnals 10a and 10b can be mated with

each ot her tanthiar=g oroMlildesk ateddre HadbHerands. of the paired LA termnal s
| Oa and 10b. The electrical contact section 11 has an insertion opening
111. A bblt (not Fshowh)id & phaeritisdy iofit one tdie plarisert Lant @peimays 1 Bhd and
the paired LA termnals |0a 20 and 10b are connected to a battery or the
like in an dhgi-né i3 comide wheawrDibli Pelraiid A disstriaed sbowhnobn FAg.s
provi ded at the rear end of the electrical contact section 11 and has a
core wire cri-npFig- 3d& ponlanVigndohr PAdura: PAJ amalg terPenfiadigesect i on

122.
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 cocating
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



25 The core wire crinping section 121 is conposed of a pair of crinping

" pieces 1211 and 1212 extending fromthe both sides of the front end of the
substrate section 12. And, the core wre crinping section 121 crinps, wth
the pair of crinping - 11 pieces 1211 ?Ed_lzlz, a bundl e of plural core
wires 21 that are exposed by stripping-the electric wire 20 of the _
insulating coating 22 at the |eading end thereof. The insulating coating
crinping section 122 is conposed of a pair 5 of crinping pieces 1221 and

1222 ext end'ﬂh@eéé@rﬁ.‘fl}lea Qlt hoshdes 1, @fa1de # @Lrur%'ldCB% tQ?_r[ggbﬁ rals

section 12. And, the ’insulating coating cri crinps, with

the pair ofaﬁlé@d\gedpl@fe@ulzgﬁlﬁ@dtﬁ@%eé@ﬁé%ggzig%’ﬁp@ﬁé of the

insulating coating 22 renai ning after the stripping o e insulating

coating 22 firgatdedeashngiend of 2 h@u@lf'&édir?g M e ROredPE &AW NGS show

the core wire crinping section 121 crinping the core wires 21 and the

i nsul ating cioedu gt 1104 cBRILAG gSELLMOING 22 cChioMPl PP ith8okpsyEatd g fxeat i ng
22. The leading end of the plural core wires crinped by the core wire 15
cri npi ngSsecif onibpingruoteastes 2bicmd 822 e arid i Er BRI beehtdiersl2]
toward the electrical contact section 11. Fig. 5 shows the paired

LA-t er mi nal sthowre iredt gnd ahdhdhespastetd Ssderivmal 2 showl,i nhe g. 3
mated with each other. Referring to Fig. 5 the paired LA ternlnals 10a
and | b 20 iduiHertiend eoathagetaowing ﬁﬁcésozol%zwommpn Fiigsh theard 13,
respectively,_ each have the core wire cri section and the insulating
coating cri i i SRIIDPIGHRRT el i tanbre 2 he leading end part of

the 1nsulat1ng 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



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 termnal, the electric wire having
the plural core wires crinped with the.gore wire crinping section and the
i nsul ating coating crinped with the iﬁsﬁ?afing coating - 12 crinping
section, and the heat-shrinkable tube covering the core wire crinping
section after crinping, and Fig. 5 shows two such waterproof type lead |la

and | b nat ed:f’!rﬁﬂlrﬁf%*éc‘%%i%%ﬁ- ané i '@%Ltt—s@lqjlglsf%égei Euﬁgpééi%a?ﬁ%.acrﬂﬁhe

internal surfacé of the heat - shri nkabl e tub shown i n

heat - shri nkalj@ Wlithe c30mbsnheat edi ok ddie Adhesine Qndt Rgql N %IrHSEﬁJS

surface is nolten. The heat-shrinkable tube 30 shown in Fig. 5 one

after bei ng theatadh itk Hhed & k§pal Shshawmadhresived 3k 1 Batnfdwows from
the internal surface of each heat-shrinkable 10 tube 30 out of the end

t her eof and 4 dosetetltesaeheFige 6 appad ivchesnin d rele@ssriseatiranal oFitgw of the
wat er proof type |ead taken along the line X-Xin Fig. 5. Fig. 6 shows a

| at eral brogsasectinmiafbldeubeddi sigoendnpatd . 6f. t heetrrea wWhdniZblef the
wat er proof type lead la shown 15 in Fig. 5 that protrude fromthe core
wire crinpinglsedl os heted Thendresshesiteephi tla¢ ditreota bsuffadee
wat er proof type lead Ia" in the follow ng description can refer to the
vertical di fecticdiam File Beathehhéakabhei hrhpl 80t sibewBOirdiisd i tutiss t he

outernost 20 |ayer of the waterproof t¥Pe |l ead la shown in Fig. 6. The
: one after being heated, and there is also shown adhesive 31

that flows from the internal surface 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 line 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 1la shown
15 din Fig. 5 that protrude from the core wire crimping section
121. The expression "vertical direction of the waterproof
type lead la" in the following description can refer to the
vertical direction in Fig. 6.
The heat-shrinkable tube 30 constitutes the ocutermost
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. 1In adaition,
the adhesive 31 from the internal surface of the heat-
shrinkable tube 30 flows into cleérances S between adjacent

core wires 21 protruding from the core wire crimping section



heat - shri nkabl e tube 30 shrinks by heat in the radial direction to stick to
the. paired crinping pieces 1211 and 1212 of the core wire crinping 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. In addition,
the adhesive 31 fromthe internal surfadeé of the heat- shrinkable tube 30
flows into clearances S between adjacent core wires 21 protruding fromthe
core wire crinping section - 13 121, and thus, the clearances S are seal ed

Wt the adhost e Ly Suchcl oM ANRR SgLd aHer i3 TRKe Ghs el ect 11 ¢

wire vulnerable to water rusion. WEVEr , Igad
| a shown in r £ t |ve an
t he wat er pr o:g‘ gt >7c%eCH gggg gﬂl&gg%e§?§%§cct&ed&?‘|} o%e a& the ?Eeégp bljfrlef In

this way, sHifi&d£Piec MBASHIERS: [0k NRUYPI 0aLLBYear elltlall,(f?ég wa!:ﬂdggrs%rgof S a

fl owchart showi ng a nethod of making the waterprobf type | own in

Fig. 5. 10 Mapd acéad e1of shdign wat eFpy 008, type beadrddeshamyid fbeg 5
begins with fabrication of the paired LA terminal 10a shown in Fig. 1 by

press wobki ngitnd ips epaies i es, oind hiﬁh@@&téj:}lﬁro&\fr@yﬁ@ reayaiying plural
core wres 21 entirely coated with the insulating coating 22 (step SlI) .
In this stempratectisd hBadm siatekall eh t bdei 301 havy ng moteshy wag,yet in which
an adhesive applied to the internal surface thereof is provided on the
el ectric wi ruigicigieh negtnesn Lol mphgrpevdfend nate staker). , a | eadi ng end
Fig. 7 is a flowchart showing a method of making the
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 Theat-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 LA
terminal 10a with a core-wire crimper and a core-wire anvil,
and a leading end part of the remaining insulating coating
25 22 is fitted into the insulating coating crimping section

122 of the paired LA terminal 10a with an insulating-coating

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



part of the electric wire 20 prepared in step S1 is stripped 20 of the

i nsul ating coating 22 to expose the plural core wires 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 anvil, and a |eading end part4of the remaining insulating
coating 25 22 is fitted into the insulating coating crinping section 122
of the paired LA termnal 10a with an insulating -coating crinper and an

i nsul ati ng- [ |l tep_S2) . . ,In.this - 14 the paired LA

t er ni nal 103&:3}5' ggﬁﬁﬁﬁ%&t&@ ?ﬁgm)etpggt ?9% 1%@8”@5?%%,&?%5‘@&?&% nal
10a is coatgd M tdy the heat- shrinkable tube yet to shrunk over a
sufficient I'ength 5 including the insulating coating crinping section in

which the i nsul ahbRg. €A8!LAG:LSnt hhi2dobSiePoSakedTidln Bkl gt att ached

to the paired LA term nal 10a at s connected to the 'electiic wre and

has the cor @nMiffaifild MUK yeRCtd O anth it he dierd Rhes s, 4 f red with
the 10 heat_—_skzlLri r?kabl e tube (step S4). Now, spéspend?/ln%l%t:qfergggc\rﬁepti on of
Fig. 7, 5heijncguised the sheplStingl bobeidgseriRetnyi dd £5erencs it F'793-

8 to 10. Fig. 8 is a plan view of the jig used in step S4 in Fig. 15
Fig. 9 is atdieddnswgwtdhg eatiiggsHevtiivtdd g.sthp @y 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 fr8hetheabpt¢ ais sitdeached to the paired LA terminal 10a
that is connected to the electric wire and has the core wire
crimping section and the periphery thereof covered with the
10 heat-shrinkable tube (step $4).
Now, suspending the description of Fig. 7, the jig 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.
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 by 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 lb shown in Fig. 5 from the top and the

bottom thereof.



of Fig. 8. Ajig 40 shown in Fig. 8 is forned fromone netal plate 20 by
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 |ower grip
section 412. As shown in Fig. 9, one end of each grip sectionis a free
end, and the other end thereof is cornected 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 |eads |a and

| b shown in Fig. r t he t.Qp and .t he ottomthereof. - 15 - The upper
i M e by B
i U e A
oser Sectine.ALSS 1 a3 LHE BALGE Aol kv 60t
is, inthe vertical direction in Fig. 8 an as a atlﬁg ayer 197 12a of

tetraflu@roeuhyleﬁebéﬂtr@p%@rﬁsﬁﬁﬁEbQimgielyng ¥aLeLREoRh kypa Eﬁads la
and I b shown in Fig. 5 are attached to the jig 40"by Inserting them

bet ween t heaglaés e gf L pw saeippns sétthioans 002, Iaf ehalnend ©f;t ke j g 40
(that is, fromthe upper side in Fig. 8) and sliding them along the width
of the jig. d@héatvétfhoe sitopprri sacbionha 1051 ya@oenrHoff ohy R d &adsrda and
| b, the adhesive-fl ow stopper
width of the jig 40 (that is, in the vertical direction in
Fig. 8) and has a coating layer 4112a of tetrafluoroethylene
10 resin (see Fig. 9). The waterproof type leads la and 1b shown
in Fig. 5 are attached to the jig 40 by inserting them between
the paired grip sections 41 from one lateral end of the iig
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 dgrip
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 ijig 40.
The lower grip section 412 has a cutout hole 4122 in the
middle thereof. 1In addition, as shown in Fig. 9, the tip end
25 of the lower grip section 412 is bent approximately 20 degrees
_toward the upper grip section 411 and further bent toward

the front of the jig to form a tube pressing section 4121

havingzasubstantiallyIL—shapadprofile. The substantially



ion 4112 is curved rearward at the lateral end for receiving the
agfglgroof type leads la and Ib to forman 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
adhesi ve-flow stopper section 4112 alond@®he entire width of the jig 40.
The lower grip section 412 has a cutout hole 4122 in the mddle thereof.
In addition, as shown in Fig. 9, the tip end 25 of the |lower grip section

( ; , i i 411 and
412 is bent 90 degrees pqmarg ge,up er grip section
further bentﬁf%qv\gé% t?\%%’rporrﬁsso%q ﬁ’«?citlld”} ﬁ% rﬁag%ﬁgef?ﬁ?‘té?s@ﬁl?%@aml on
[ sipsit I - ed. profil.e. e substantia -
ﬁ-lgﬁapggvlt Egteﬁepr essﬁﬁég;wslglgw%% %?%% J‘|gsa<'§1)l EBdgﬁﬁliadEHagtlBﬁglaT’ﬁé ﬁe]r%]ihaifle
. . i e ene
M O et R0 D BR G 1000 FR0: hAURLe 4151%) OF et AL L uot oY o1
resin (see Fig. 9) . The latéral ends o e tube’ pre oh Cdes of
fhe cutout hol'e 4120 Nt e H ror Sronse T o ¢ CHIEORL tterbidor type
the cutout hole 4122. xt, with reference to Fig: 117" The Water yp
| ead shéwn 6 irg. s ctatdras hexh 3 cg};t@qdirg%%p%é %iFdegs & %}A cglecchu% .
described. 10 Fig. 11 is a side view of the waterproof type [ead sho in
Fig. 5 attadhEd tol2he jig shown in Fig. 8 Fig. 11 shows the jig 40
attached to a jig handle section 50.
Next,withreferencetx;?ig.11,thewaterprooftypelead
shown in Fig. 5 attached to the jig shown in Fig. 8 will be
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 jiqg 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 theelectricalcontactSection(ﬁfthepaired]ﬂ%terminal10a.
When the jig 40 is attached to the waterproof type lead
la, the recess section 4113 comes into contact with a part
oftheelectricalcontactsectionlj_ofthepairajLAterminal
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



in Fig. 7, the jig 40 is attached to the paired 15 LA term nal
Hga?tﬁﬁosg core aﬁre crinp{ng 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 di sposed between the |eading end of
the plural core wires of the connected éllectric wire 20 and 20 the
electrical contact section of the paired LA termnal 10a. Wen the jig 40
is attached to the waterproof type lead la, the recess section 4113 cones

[ | : Lecal tact section 11 of the

pai red LAt erey ray e Besile, S oBe ar 2 P e res sanses e e the
25 i rtio i f .he_he t -shr.inkabl e tube _ 30 ic
covlepzet he P%%ﬂ??gg%aIggtt eeg‘g{r%ergmgfr% ?%Cﬁb%t@dl In- P& G411 ¥C] he

pubstanti ol \of Lerhaped Lubea i 8551 Mon St 00 AT W 9D B d the

front of the jig, and 17 the tube pressing sectio

heat - shri nkabiweeriadier 34/ Rodnst 1ENeeURREh OREPLSEEH oM SN, (9

resilience of the pair of armsections 4123. eJrg _ o
wat er pr obf thepeirearhd ardistsweere dtheorPPEr rd tﬁ%Ctl'cﬂfér4?$]riﬁ1@ae;Qt§%n €
recess section 4113 and the |ower grip section 412 having the g_e "
pressing sectliomamizly tiew, tulsd esrésgiacdedioidd w121 along with Fig. 11, "
the nmethod of making the waterproof type |ead will be described again.
Once the attachnaw, otetheriing backotpl Bigd,7 tdlondiaattishriqikahl e e 30
is heated by hot air in the state : . '

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 S5). 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



in Fig. 11, thereby sealing, with the adhesive, the clearances
EQ?&thnadjgcent core mﬁyes at the |l eading end of the core wres (step gg)
When the heat-shrinkable tube 15 30 is heated, t he heat-shrlnkable t ube
shrinks in the radial direction, the adhesive applied to the internal
circunference of the heat-shrinkabl e tubé 30 |s_nDIten, and the nolten
adhesi ve flows out of the ends of the heat- shrinkable tube SQ. The o
adhesive having flowed out of the 20 end part of the heat-shrinkable tube

i L 0g.end of the core wires is stopped by the
28h22:32-??gﬁﬁﬁg%gg%eiggg%??%%QQQIEIBW tAB- 1Y g1 Bbo ?Hé?é?gppé?h?ﬁZGF;;Sing
\ K i r wee dj acent core wires a
“end of the core i Tet B RaEHRELE { LA i 5D et
Brahes] i in. .t earances to seal , ( .
%ﬁgg?rsagrggﬁggfve d%gﬁﬁﬁﬁ%ﬁﬁiﬁgf%x¥ﬂ£téﬁe€99i%QIC@BnPEBYlg%c%ﬁﬁﬁ“il

ot e aromsotafehestbgstvert st ongero i1 Ig, OTE 10

i i ng I nto contac !
Sect on-$1.” hocordhangos ne et RS O e d S0, TS 5 Yadhitning the
jig 40 can provide a good electrical contact. In addittom,
i n making 5 ttehmeniwetlersyreaniia ¥ ypecd ety @ ddri Nat esnd e PSS, tc9§ prepare a
term nal specially configured for the purpose of ‘waterproofing or
preventing tedcsmmaeting orher adiesing thid Bonthet e £ele §ahe SOHL %ﬁtth
section, and a termnal having an ordinary configuration wll suffice.
Thus, the Véyﬁéﬁyagtrical contact section, and a terminal having an
ordinary configuration will suffice. Thus, the variety of
10 terminalsdoesnotincrease,sothatthecxmmmditynanagement
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 thé 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 jig 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



i nal s does not increase, so that the commodity managenent can be
%gc{F{P;tgd. | f the nolten adhesive functions as a |ubricant and theh
heat - shrinkabl e tube 30 noves (that is, a mlk off phenonenon) or t E back
heat - shrinkabl e tube 30 shrinks along the 15 length (that is, a shrink-bac
phenomenon), ‘there is a possibility rhdﬁathe heat - shri nkabl e tube 30 ngves
away from the |eading end of the core wires, and the nolten adhesive oes
not reach the adhesive-fl ow stopper section 4112. However, in the state

i i ' - i bl e tube 30
shown in Fi , ce_the,.end part 20 of .the heat-shrinka
whi ch covergtY%% }gégiﬁa’eﬁae BF EREVEoRaViNPed lPyeRePdtbptt ibet ube

' j 1. K- of f nonenon and the shrink-back
reranmion o 2 LR ATE LA P RIS ek naaian Sihbaeve.
flow stoppersseehbonALh2 yhibe [eLiahl) ity 25 Finglly, fhe Jig 40 is
detached from the waterproof type ead "1~ P ep ¥ af o ot i ng
wat er proof tiy@erterei hRab0t +UhEChySUff] heéﬁmé?%su@}e%n% hestye hFoof - 10
are taken is conpleted. Wen qeté£$|ng e jli g pg t hrinEabIeotube

| rdhesinee rhaxi heat -
g%pgngeﬁgviﬁgugggn set%fgﬁﬁinghg% the = sur agg o% ﬁﬁg a hgzPVe§??Qﬁ$Etopper

i i dhesi ve
i on 41125dacioy 4112 nhgabe Y Bkabl@nd ube30n . Fug L her myre, , the adhesi
fﬁgzlgnfloms bacﬁngfter be?ng st opped by the adhe5|ve-$fom13toppé$ Section

4112 may be meas sy rei oo 1die csurhaed ohet hat UBBri RLESTLE NG, SECEA ON
4121 on which the heat-shrinkabl e tube 30

is mounted, or may drip 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 412la 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.

Then@thodofnmkingonewaterprooftypelead]jahasbeen

described above. This manufacturing method involves no
soldering step and can take sufficient measures for

25 waterproofing by simply heating the heat-shrinkable tube 30

in step S5. Therefore, the manufacturing cost of the

waterproof type lead la can be reduced.



is nounted, or may drip fromthe surface along the adjacent surface bent
approxi mately 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 %8ating | ayers 4112a and 4121a of
tetrafl uoroethyl ene resin, the set adhediVé does not stick to the
surfaces, so that the jig 40 can be easily detached 15 fromthe wat er proof
type lead la. Wiile the coating |ayers of tetrafluoroethylene resin are

formed on limteds a i hesi pper ction 4112 and
the tube pressing gg%tfgﬁlﬁﬁélI?%tggéggg%gnggggfl tﬁ%ﬁ g @%%??ﬁ%

| ayers may besfasded-oncibge wh r s 20 4112 and
4121, or a coZtlng | ayer may bgéegiﬁé%ﬁ%€€?9éﬁgh§§€ ggﬁt&%féﬁfnﬁh% ﬁ%thod

of making oneires erproef 1ewpengeadd! & hae Resn wdeseri bgd. 2 Egv§% ? )
a en

manuf acturing nethod invol ves no soldering step and can t

measur es f ortids aletzerpioes i ngidnewir)pkycheati aget Qéh@§§§re38£hr@cl§wfabffO\LUbe 30
in step S5. Therefore, the manufacturing cost of the waterproof type |ead
la can bé redwﬁe¢he-CZ@aantheoSeﬂki@@r@nwikéa £ shawBny Ebferldnet he
adhesive is made to flow into the cl earances between adjacent core wres
at the | eadi¢rf ewrigica il ddvee onireesirther ehy s&akipgoofhegcs£oENCES.
However, even if _the adhesive cannot flow 5 into the clearances of the core
wires and cat® YRy %%\Pe? beReerdripns thhsicef dfhe hengeneivhabsiatdproor
waterprooflqgfef ect

eads In 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.



| ‘as or better than that of the conventional waterproof type |eads.
?ﬁ gggition, the method of meking the waterproof type |ead can be applied
to a case where the paired LA 10 termnals are mated with each other as
shown in Fig. 5. - 21 Wat is clained is; 1. A wat er proof type lead
conprising: a termnal having an el ectr!?cjal contact section, a_ core Ivvl {e_
crinping section and an insulating coating crinping 5 section; an electric
wire having a plurality of core wires crinped with the . core wire

i mpi ng section ang | Lbng.coating crinped with the insulating
g:‘):atrripnggcri npi ng @gg%igsn;&g%%ﬁég %Séét-shri nkabl e tube that covers the core

wire 10 crinping §ewé{@?%§$é§r£§%%npégg gﬁ@%Pfgigg,adhesive applied to the

internal circunference er eof , erelin rances’ bet ween adj acent core

; . . | . P e
t a |eadiageendrefl hBoiphWlhbrtof Lare i Les are seal ed wit
QBLgSiSe. 15 2. A %éthod of naﬁi%g a wat er proof ~fype ?eadsx%gﬁbﬁlg?ﬁa t he

steps of: prepaei ngimpteynseaktibaving an eheatikisal EBQE?E%.c§§$ H%g’t?
core wire crinping section and an insulating 20 coating crinping section
and an elects¢ctipne having a plurality of core w res coated with an _
insulating coating; crinping the plurality of core wires of the electric
wWire anelectricwirehavinga;ﬂuralityofcorewirescrimped
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:
pPreparing 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;



with the core wire crinping section and crinping the insulating coating of
the electric wire with the insulating 25 coating crinping section;
covering the core wire crinping section after crinping with a

‘heat - shri nkabl e tube having an adhesive 3pp| ied to the internal
circunference thereof; - 2 2 - attachi n& a jig having an adhesive-fl ow

st opper section to the termnal having the core wire crinping section
covered wth the heat-shrinkable tube in such a manner that the

adhesi ve- f | ow st oppeicrsies! hofi Phablifial b9 dehallisposad, petusen. 5 Lae deading

end of the plurality of core wres and the electrical act°sectn; and

seal i ng the {eadienge 8Ath o nahe ngl tkalddne 9f rEQUE M R adhesi ve by
heati ng the heat-shrinkabl e tubg. 10 3. A irg forlﬁ%nla ﬁ%g%}}?ﬁ? proof type

lead by bei ngitat tiaehateat-oshinmaiBs pr@oé {yPeutiead nihgepat gLPropk type
|l ead including a term nal having an el ectrical contact section, a core

wire crinpi rglisectveont and saopprsusat t Dgn coREhRT] 1€ HishPi BFc S8 HO e d
electric wire having a plurality of core 15 wires crinped with the core
wire cribpi fdsdaadimarehdrm itisulmturgl Coatd Hocerd mpece v dhd t Hige
insulating coating crinping section, and a heat-shrinkabl e tube that
covers the SIHEMiGEl Famicy Sextian adndr crinping and has an unnol ten
adhesive applied to_the internal circunference thereof, the 20 jig
conprising: a paPfadfingr theséeafidng endt ofot ke tikuxmlt et probfcdymerire

with the adhesive by heating the heat-shrinkable tube.

10 3. A jig for making a waterproof type lead by being attached
to the waterproof type lead, the waterproof type lead
including a te;minal having an electrical contact section,
a core wire crimping section and an insulating coating
crimping section, an electric wire having a plurality of core

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.



| ead; and an adhesive-fl ow stopper section that is provided on the |[eading
end of one of the grip sections. and prevents the 25 adhesive having been
nolten and fl owed out of the heat shrinkable tube fromflowing to the
electrical contact section. - 23 4._T9§ Lig for nmaeking a waterproof type
| ead according to claim3, wherein the"adhesive-fl ow stopper section has a
coating |l ayer of tetrafluoroethylene resin. 5 5. The jig for nmaking a
wat er proof type |lead according to claim3, further conprising a tube

pressi ng seaLionThEaﬁibeopﬁﬂMhﬁﬁﬂeP%a%%%fg%ﬁQiE?g@”ﬁe&é é@@oﬁ%ﬁﬁé-ﬂi the

grip sections and presses the heat-shrin e tube agalnst t e of the

grip sectionslaild ¥. whierqdirg g1y Jmdd iy s er Praie £ Vet e84 pegording to
claim4, further conprising a tube pressing section that is provided on

the | eadi ng cerdtiofg tlhey et heff taft dd¥e (G5 Segld@nSre S, presses the
heat - shri nkabl e tube agai nst the one of the 15 grip sections.

5 b5. The jig for making a waterproof type lead according to
claim 3, further comprising a tube pressing section that is
provided on the leading end of the dthex‘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.



