PLASTIC TERM NAL FOR PLUG T 1TTTTETTETETENTEE ~~~~1 11 ~1 1~~~ ~1 1| ~~I
*159159* BACKGROUND OF THE | NVENTI ON The present invention relates to a
plastic termnal for a plug and, nore particularly, to a plastic term nal

forfa pl'ug that can couple with- a socket to supply 5 eleetr+erty—

El ectric appliances or equipnent utilized in daily |ives or \m mm\‘“\
generally a plug for coupli ] r ctrical % N‘am
According to safety requi reﬁgﬁ& @Fﬁmﬁgbﬁy&/})m&n&ny coun

standard plug nust include three termnals (including a positi ve term nal ,
a negative termnal, and aBNCKGROUNDOMTHE INVENTENCcoupling with a
standard socket having three slots. However, the plugs in some countries

have no groundi nghdVigr&sent dMekntibe @laRsNeY @gplagtﬁd"t&ﬂhnélsfdreﬁ’hﬂﬁ%‘chnﬂ Y niore
plastic termnal that can be inserted into the grounding sl originally

desi gned fPérégﬁ’l‘éﬂ Vio z;Jfl:ﬂﬁc t&‘irﬁHéldfoFQa bl\%}%%@@éan cdh J‘%tb‘é‘% et Tt@@h ”t act

can be avo stic termna en i nserted into the groun
sl ot agts,, @&n% tgerrber for activating electric connect ion 15 bet Ween gat es
of the positTve dand negative termnals. Although different from retal

grounding termn t here are sti.ll saf ui.renents for plastic
Perm nals i n sonbleisiappgw®s R Supmeatiiicta imeall s R tndstes hndialy
integrally formed with a plug inner franme by injection nolding, the
coupling = PBigcdomepvrling avidhootsackstt ©r plestrisle connsctipme Aﬁpe@mgc t@ evak§tial
and the inner frame may 20 be insufficient, such that the resultant plug
may fail i requirementseefy eleetsicyy iU FIEhE reavntsiesy gestarsfards dve anyst ugcludy thrgase
hazards. FIGS. | and 2 show a conventional plastic termnal 6, and FIG 3
shows an i temminald (iactedibg angbsitive tpdnansli e nbgativierterdmibal, Bhdas igrauntdargnierminak
I ncludes a body 61 having a coupling section coupled wth inner frane 5.
Two not@hesorSeouplifg fvaithmadstarilatdh €odket! BhviAg three slots. However, the plugs in some
countries have no grounding wires, and the grounding terminal is replaced by a plastic
terminal that can be inserted into the grounding slot originally designed for receiving the
grounding terminal, so that inadvertent contact can be avoided. The plastic terminal,
when inserted into the grounding slot, acts as a member for activating electric connection
15  between gates of the positive and negative terminals.

Although different from metal grounding terminals, there are still safety
requirements for plastic terminals in some countries. As an example, when a plastic
terminal is integrally formed with a plug inner frame by injection molding, the coupling
force between a smooth outer periphery of the plastic terminal and the inner frame may

20  be insufficient, such that the resultant plug may fail in the safety tests. Furthermore, use
of such a plug may cause hazards.

FIGS. 1 and 2 show a conventional plastic terminal 6, and FIG. 3 shows an inner
frame 5 and the plastic terminal 6. Plastic terminal 6 includes a body 61 having a

coupling section coupled with inner frame 5. Two notches 62 are formed in the coupling

25  section of body 61 to provide enhanced bonding between plastic terminal 6 and inner
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25 section of body 61 to provide enhanced bondi ng between plastic term nal
6 and inner ~~~~~~~ L ttH e 1trtH Il ~~~~ ~~ *000002* frame 5.
‘However, the strength of body 61 is reduced in the coupling section having
not'‘ches 62, for the sectional area of the coupling section is reduced. As a
result, body 61 is liable to break during safety tests such as a tunbling

barrel tesfam@as. tHEWERE, the stréngthef Bodyd1i Roreti@sd, intthe cplipléhg Secfibd havihg a
barrel that is rotated for predeterm ned rounds to test 5 whether the

plastic term r : : t i
term nal GBm\%E%leQ’ ?‘gls)tﬁg%cg%g?eag%(ﬂft} gé't@ %lsprl\glg %Eéé;s&lég %&E@Uﬁ%&%g 6‘1|'HE

| NVENTI CN £§f ]?z%lﬁg td Brebk" .igglsafe??{ 1ersPdudfy agggtg&gailiﬁg(%ﬂﬁl Q?thgﬁﬁfcﬁfafl din the

t
t eachi ngs e presen nvent 1ron Tnclu av a coupling

ti i nt |1y f d wth. [ 10 f by injecti | di.ng. Th
coupl i ng sBEETIH Gt Tt pubiits A aRFLbey S reteBToArenstortRRtroytel GiEY o
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termnal are not sacrificed. In an enbodinent, the flange is annular and
ext ends ar o\engdliahie toubreak duertopletahgs 62.5 of the coupling section of body. In
anot her enbodi nent, the flange extends across a portion of an outer

peri phery of the coupli ng BREFi SIIMMARYOF THEREINMWTION section of the body
of the plastic term nal can further include a through-hole extending

t hrough the bodyA pMstit @tmihak 3o £ plagtaetordingCtarthé pidfertdieteadhimgsugthd presentAf t er
har deni ng, the wei ght hanging properties of the plastic termnal are 20

enhanced s@nfeli@bn RidSddsCa b&dyThidahg Gadbupifis s@@ti(ﬁhhfnté%élgi Rfim@Skith Ahtikmigh a
t hrough-hole 1is fornmed to provide enhanced wei ght "hangi ng properties, the

sectiongl gLGR ANthitdfn MBCRANGR cRHARESELRR & the Yoldy'of E PRIstit Ramikdlose
requi red for passi r‘lg safety tests.

' includes a flange to provide enhanced bonding strength between the plastic terminal and
the inner frame. The sectional area and the mechanical strengths of the plastic terminal
are not sacrificed.

In an embodiment, the flange is annular and extends around an outer periphery

15  of the coupling section of body. In another embodiment, the flange extends across a
portion of an outer periphery of the coupling section of body.

The coupling section of the body of the plastic terminal can further include a
through-hole extending through the body. Molten plastic material can fill the
through-hole. After hardening, the weight hanging properties of the plastic terminal are

20  enhanced so that plastic terminal can pass weight hanging test. Although a through-hole
is formed to provide enhanced weight hanging properties, the sectional area and the
mechanical properties are still larger than those required for passing safety tests.

The flange can includes a chamfered face or a rounded corner at a portion
adjoining the body, avoiding stress concentration in the portion due to sudden rise in the

25 contour. Deficiency in bending strength of plastic terminal resulting from stress

concentration is, thus, avoided.



The flange can includes a chanfered face or a rounded corner at a portion
adj oi ni ng the body, avoiding stress concentration in the portion due to
sudden rise in the 25 contour. Deficiency in bending strength of plastic
terfinal resulting fromstress concentration is, thus, avoided. 2 The
present invention will becone clearer in light of the follow ng detail ed

description of iiihdsrésdhi WieBH6H WilrBRtsme fcldaidrSinl AMRNSA @B HASEIHoPEGailda
connection with the draw ngs. DESCRI PTI ON OF THE W NGS 5 The

illustrati \fi@sﬁfrﬁitalgﬂidﬁﬂéﬁraﬁ%/ e%ﬁin}?&éﬂgﬁs ffid BRAnBIN H@Jcﬁﬁg@ﬁ?c5%FE£&1 with

acconpanyi ng W ngs ere: a perspective view
conventi on%e &)Ija%&i c termnal. FIG 2 shows a cross-sectional view of the
pl astic termna (%S’FIGlaccording to section line AAAof FIG1. 10 FIG

3 shows a cross-sectional vi f Rﬁﬁﬁﬁ?f ' gﬂg@%! of FIG 1 and an
inner franme to which the plggﬁngPi ﬁESE%g ™ FIG 4 shows a
perspective view of a plastic termnal for a pl u% of an enbodi nment
accordi fg to the The eflgptratiyer embedingatsomay hheshrkes 8gscribad &bt irefsrence do theshows
a cross-sectional view of the plastic termnal of FIG 4 according 15 to
section | i secanmnyingrirayvings whe: 6 shows a perspective view of a
sem -product of a plug including an inner franme and the plastic term nal
of FIG 4. FIG 7F#Gdvshosvssipespectew viéw blie ceventipiad glestic armflaG 6. FI G 8
shows a cross-sectional view of the sem -product according to section 20
line G C of FIG FIG. 2 shows a cross-sectional view of the plastic terminal of FIG. 1 according
to section line A-A of FIG. 1.
10 FIG. 3 shows a cross-sectional view of the plastic terminal of FIG. 1 and an
inner frame to which the plastic terminal is coupled.
FIG. 4 shows a perspective view of a plastic terminal for a plug of an
embodiment according to the preferred teachings of the present invention.
FIG. 5 shows a cross-sectional view of the plastic terminal of FIG. 4 according
15  to section line B-B of FIG. 4.
FIG. 6 shows a perspective view of a semi-product of a plug including an inner
frame and the plastic terminal of FIG. 4.
FIG. 7 shows a side view of the semi-product of FIG. 6.
FIG. 8 shows a cross-sectional view of the semi-product according to section
20  line C-C of FIG. 7.
FIG. 9 shows a perspective view of a plastic terminal for a plug of another
embodiment according to the preferred teachings of the present invention.
FIG. 10 shows a cross-sectional view of the plastic terminal of FIG. 9 according
to section line D-D of FIG. 9.

25 FIG. 11 shows a cross-sectional view of a semi-product of a plug including an

inner frame and the plastic terminal of FIG. 9.
3



FIG 9 shows a perspective view of a plastic termnal for a plug of another
enbodi nent according to the preferred teachings of the present invention.
'FI G 10 shows a cross-sectional view of the plastic terminal of FIG 9
according to section line DD of FIG9. 25 FIG 11 shows a cross-sectional
view of a sem -product of a plug including an inner frame and the plastic

termnal of FIG B1G3oHHewk% shioVRtife RRASBLE Plashe YirikhAfoRa MIASHE & rlgen nal
for a plug of a further enbodinment according to the preferred teachings of

the pr esen%:mb?é%&x&?&ﬂ@gqf}ﬁe ﬁ@?é’i‘?edate&fh ; gzgﬁﬂr%ﬁl in\(liar?t%n?f the plastic

termnal o Shows a cros onal view of a sem -product
of a plug includi n, 5 inner fra and e plastic.term.pal.,of FIG 12.
Bl G 15 shows a cF REd33beFs BRAR-orelRAg i thal UB aff Mttt T FRR 42”1
according to section line F-F of FIG 14. FIG 16 shows. a crqss-sectional
Tiew of another Eli 133hous @ crats-seciionad VIRW PT 2isergi-ProduelrtiGuiPlvgclyding ga
plastic termnal according to the preferred teachings of the present 10
i nvent i dn. immecframe agd dweplastietersynd @ FlGn2 vi ew of the seni-product of FIG
16 according to section line GGof FIG 16. FIG 17A shows an enl arged
vi ew of a circl ell(@pdi5tshows af crédseedtionaFvigw dBths semvs-peoductosfskI§ie ¢ 4 iaocralingi ew
of a further sem -product of a plug 15 utilizing another enbodi nent
accordi ng t®sdctien finefFdt 6fIG eéchi ngs of the present invention. FIG 18A
shows an enlarged view of a circled portion of FIG 18. Al figures are
drawn for ease oFI@XBIsAORE hRfbseksedtiRalPAsH Gf bRGHHET SRES-pRéduchSS a plug utilizing
an embodiment of the plastic terminal according to the preferred teachings of the present
10  invention.
FIG. 17 shows a cross-sectional view of the semi-product of FIG. 16 according
to section line G-G of FIG. 16.
FIG. 17A shows an enlarged view of a circled portion of FIG. 17.
FIG. 18 shows a cross-sectional view of a further semi-product of a plug

15  utilizing another embodiment according to the preferred teachings of the present

invention.

FIG. 18A shows an enlarged view of a circled portion of FIG. 18.

All figures are drawn for ease of explanation of the basic teachings of the
present invention only; the extensions of the Figures with respect to number, position,

20  relationship, and dimensions of the parts to form the preferred embodiment will be
explained or will be within the skill of the art after the following teachings of the present
invention have been read and understood. Further, the exact dimensions and dimensional
proportions to conform to specific force, weight, strength, and similar requirements will

likewise be within the skill of the art after the following teachings of the present

25  invention have been read and understood.



present invention only; the extensions of the Figures with respect to
nunber, position, 20 relationship, and dinensions of the parts to formthe
preferred enbodi nent will be explained or will be within the skill of the
art’ after the followi ng teachings of the present invention have been read
and understood. Further, the exact dinmensions and di nensional proportions

to conformto specific HRTAREDWESTRIPFIORTH THEGIRWENTION requirenments
will [|ikewise be within the skill of the art after the foll ow ng teachings

of the present 2R;idWE0k! OQ:HH Y@d&?%ﬂo \Bsﬁ%gm@l'ﬁqmlérhgﬁgﬁérofpﬂ?e 4 aPFE@h&s't:'i@

DESCRI PTI ON OF THE | NVENTI O\I FI'G sem -product o
I ncl Ud! ng ,?éh‘ntxﬂég prg;%{rr%g{ 0 29:'(:8‘1%5 C tﬁé rBr&%rrf:(? tgachan e?r;tb %dlpggg%,qt

accordi ng eaeh |ngs ot the presen rmverti
termnal 2.is npou to i.nner. frane 1. AIs d to inner. fra
e o s il s S g lawgaac?.temeé?rﬁmi S pPEtedfo iopgs Hape ]

conventl onal. Wth reference to plastic termnal 2 includes a
body 215 ha@fSfPesiedepInRIg %@cﬁlil%ﬁtw%teggmaiﬂﬂﬁb%@at WF eonventienals r ame 1 by
injection noldin A flange 22 is forned on an outer periphery of the
coupl i ng secti on%bfh tﬁf@tynmto FiGhgk82plapioidraemnl 2emhhideed bodiidiInbaving engt h
between plastic termnal 2 and inner frane 1 without 10 sacrificing

nmechani cal cetplmggettsonoitegeedly fdimed withastdr draner hbpnaje@ionfmeldinge Asfbarige @dal
area of body 21 is not reduced. Flange 22 is annular and extends around an

entire out & foried opharontdfpetipherg @fphd wpﬂﬁ%tsé&ibnclff Haag P 1281ahEd £2 Brovided
anot her enbodi nent of plastic materi al own in FIGS. 9-10, flange 22

i ncl udes aephd#tcad idoddRk &ke%%ﬂﬂ%hﬂ%&@ﬁsplﬁitﬁn&@m%?tz ang mﬁext lﬁ%nfeutie\rmhout
peri phery of the 15 coupling section of body . Nanely, fl ange 22 ext ends

Pl ange! 2" Srorfihg neddficatlPheir BTN 6 %‘E‘ﬁ%ﬁﬁﬁ% R
;bet ween pl %oay Cth oy rrlr(])tn(raelduceaa rﬂalllg%n% 1fs ra(’jrllnular and extends around an entire outer
periphery of the coupling section of body 21 (FIG. 8).
In another embodiment of plastic material 2 shown in FIGS. 9-10, flange 22
includes a plurality of discontinuous flange sections on the outer periphery of the
15  coupling section of body 21. Namely, flange 22 extends across a portion of the outer
periphery of the coupling section of body 21. Flange 22 of this embodiment also
provides enhanced bonding strength between plastic terminal 2 and inner frame 1
without sacrificing mechanical strengths of body 21 of plastic terminal 2 (FIG. 11).
The coupling between plastic terminal 2 of the present invention and inner
20  frame | can be seen in FIG. 11. A final plug product obtained from the semi-product of
FIG. 11 can pass the tumbling barrel test and the pressing test and, thus, meet mechanical
strength requirements. This is because the sectional area of flange 22 is larger than that
required by safety requirements.
FIGS. 12-15 show a further embodiment, wherein the coupling section of body

25 21 of plastic terminal 2 includes a through-hole 211 extending through two opposite

flange sections 22 on two opposite sides of the outer periphery of the coupling section of
5



wi t hout sacrificing nmechanical strengths of body 21 of plastic termnal 2
(FIG 11). The coupling between plastic termnal 2 of the present invention
and inner 20 frane 1 can be seen in FIG 11. A final plug product obtained
fromthe sem -product of FIG 11 can pass the tunbling barrel test and the
pressing test and, thus, nmeet mechanical strength requirements. This is
because theogeoli PRad, tAloBgh-Ablel 2 ANGerkd® thfough Ky 11NaRd LéNs nidIRHI fisdicby
safety requirenents. FIGS” 12-15 show a further énbodi nent, wherein the
coupling sechkd o 9fhP Borr 1 Af S . } 2 .
?rgatt Zri%l t0'fi ?\%I\SH%’@?%I% 20l Ak Mr&erﬁﬁé,g&lgﬂ%{ Iéteﬁ'% %%eg{,@eréufs of

t hr ough- ho 11 exte rough two opposi on two

opposite si f t Qut er _peri Ly..0f the.coyplin ctio f .5 bady
o Thue, " i SrmlraF 2 44 el B R i et 255 B 7 Mo RB Rpeind
pl astic terjal.to fil] thr h-hole 2 Aft er. hardeni ng, the wejght
hangi n pr Spev el Blestc fenbitel 2 Har Ritbsiend 25 pouadifan Blose Banlminuin Haboe
termnal 2 can pass the weight hanging test. Specifically, plastic .
terninab 2 falling.wiitheuehng throughsholgsZklols fopmed o providerenhansedyiveighithapging
falling. Although a through-hole 211 is forned to provide enhanced wei ght
hangi ng pipogesrticisethe senvonad@rdaoar thermechanial hropetichand stall lggopthan ithesear e
still larger than those required for passing safety tests. Flange 22 can
i ncl ude a rajuidédorqussing sdty téfd.GS. 16, 17, and 17A) at a portion
adj oining body 21. Alternately, flange 22 can include a chanfered face 212
10 (FIGS. 18 andFlafg 22t cdnhich@etd esunded RoRieP@180EYGEL16,RoENgRId 12y BER 213
and chanfered face 212 avoid stress concentration in the portion due to
sudden ri s@ojtfbnt ilﬁoinﬁ%nB&W 21 DRItbGhRIS YlanPe anéanhglcﬁfdeemﬁé}nfafegpf RS t;g@
terminal 2 resulting from’stress coricentration is, thus, avol ec?. Thus
since fhe PNt [ ' e jedn] h psci f i 15
forns \t}\pth ut dekg;%?n?‘%fgﬁqttlﬂgoﬁ)@r Waﬁﬁ%myﬁﬁcﬁgﬂmﬁpeﬁ%ﬁ ggj taﬁlgreof,
some of whi
C

ﬁ;;]mfered face 212 avoid stress concentration in the portion due to sudden rise in the

contour. Deficiency in bending strength of plastic terminal 2 resulting from stress
concentration is, thus, avoided.

Thus since the invention disclosed herein may be embodied in other specific

15  forms without departing from the spirit or general characteristics thereof, some of which

forms have been indicated, the embodiments described herein are to be considered in all

respects illustrative and not restrictive. The scope of the invention is to be indicated by

the appended claims, rather than by the foregoing description, and all changes which

come within the meaning and range of equivalency of the claims are intended to be

20  embraced therein.



forns have been indicated, the enbodi nents described herein are to be
considered in all respects illustrative and not restrictive. The scope of
the invention is to be indicated by the appended clains, rather than by

t he foregoing description, and all changes which cone within the neaning
and range of equivalency of the clains are intended to be 20 enbraced
therein. 6cgsids: 1. A plastic termnal for a plug, with the plastic
termnal (2) including a body (21) having a coupling section adapted to be

integrally formgd w kh%l%hd fnal &R 11(g1)W1'B¥ tﬁé‘glggﬁd H:%'l Q% Z%clutdil-&t R

i nprovenents conprisin e coupll Sectlon the

plastic te I i i ng
strength bé{;aveggl)ﬁl %\)m%? Fﬁh&( ee?%;r{}%q%ﬂ%%tg%%énégrﬁﬁ{r ?Or#lnce%rg rame%?l% Pgrgg The
‘plastic ter,nal med in claimi1 wherein the flange (22) is annular
and extendg1 at’rydﬁlﬁﬁt“ﬁ’erBlﬁit“ég’ ﬂ&ém%%veeﬂﬁnbﬂrcmlse‘&um ing section of body (21).
10 3. The plastic termnal as clainmed in cla V\hrelntheflange(22)
ext ends® acr oss ath§cfoupling sgction qu‘thérboﬂér@bhéf@eoplaﬁtﬁete@@m|?ngé’lé@ﬂ‘lgoﬁ of
body (21). 4. The plastic ternmnal as clained in claim1, wherein the

coupl i ng s8ergeo?2) &9 pravidenenhangedihonging steengihabativeer therplastic temyingn@) adds a

t hrough-hol e (211) extending through the body (21). 15 5. The plastic
term nal ashedhmérfedhe (1).cl aim 1, wherein the flange (22) includes a
chanfered face (212) at a portion adjoining the body (21). 6. The plastic
termnal as clai2red iThe @latiotdsminkledseelainiddeins tlangd, (Whdkein ithe Ifladgs (2n)risunded

corner (213) at a portion adjoining the body (21).

annular and extends around an outer periphery of the coupling section of body (21).

10 3. The plastic terminal as claimed in claim 1, wherein the flange (22)
extends across a portion of an outer periphery of the coupling section of body (21).

4, The plastic terminal as claimed in claim 1, wherein the coupling section

of the body (21) of the plastic terminal (2) includes a through-hole (211) extending
through the body (21).

15 5. The plastic terminal as claimed in claim 1, wherein the flange (22)
includes a chamfered face (212) at a portion adjoining the body (21).

6. The plastic terminal as claimed in claim 1, wherein the flange (22)

includes a rounded comer (213) at a portion adjoining the body (21).



