PLASTI C TERM NAL FOR PLUG BACKGROUND OF THE | NVENTI ON The present
invention relates to a plastic termnal for a plug and, nore particularly,
to a plastic termnal for a plug that can couple with a socket to supply 5
electricity. Electric appliances or equipnment utilized in daily lives or
industries generally a plug for coupling with a socket for electrical
connection. According to safety requirenents of electricity in many
countries, a standard plug nust include three termnals (including a

positive ternminal, a negative RiAgMOaIER UMK IAQE QYO ng ternminal) 10 for
coupling with a standard socket having three slots. However, the plugs in

sone countries have no groundi i res, and . . ding termnal is
repl aced by a plastic terniEgFagﬂﬁﬁUﬁéﬁﬁggﬁFh@gbgégﬁgnto phelgroun?Ln?
slot originally desjigned for receiving the grounding termpal, so tha
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Al t hough diffqrent,fron1netal grounding termnals, there are still safety
requirenents $67"gPastic terminals in some countries. As an exanple, when a
plastic termnal is integrally formed with a plug inner frame by injection

mol di ng, the coupl ifE" ¢ HPEY Bt vigERMANSHIBEhINGHEHY§er inghuries snemiea
plastic termnal and the inner frame may 20 be insufficient, such that the
resul tant pl uE]h'&ag}rf%ﬂ“P“’i‘gw Vithe 2 sErkity for eglegricar gonprstipmr Accordipg tof ssduich a
pl ug may cause hazards. L . _
requirements of electricity in many countries, a standard plug must include three
terminals (including a positive terminal, a negative terminal, and a grounding terminal)

10 for coupling with a standard socket having 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 origimally 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 cxample, 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, nse
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 scction of body 61 to provide enhanced bonding between plastic terminal 6 and inner



FIGS. 1 and 2 show a conventional plastic termnal 6, and FIG 3 shows an
inner franme 5 and the plastic termnal 6. Plastic termnal 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 provi de enhanced
bondi ng between plastic termnal 6 and inner frame 5. However, the strength
of body 61 is reduced in the coupling section having notches 62, for the
sectional area of the coupling section is reduced. As a result, body 61 is

liable to bre&kndu ithgvesaf gicysutgsi 6f BaBhe Bs @dicedtd e Gobaig ebetfogStavin _
Particularly, in the tunbling test, the plug is put into a barrel that is

rotated for pmedidsenionesd se@idndsrch of iRSbuSinghedbels rthiReRAaatrewit! ®uyisnal
| oosens or breaks. Test results showed that plastic terminal 6 were liable

to break due 0] GRsalORiinBiRAES (SUVBRRYs Qhruthblingd MYENELPhrAcRdBSt e

termnal for a plug according to the preferred teachings of the present

i nvention i nchusigsgdcsb ey piiayipitin® LoMR] iniGs SRAtd BP plekeHiRHYunkol g Wi th
an inner 10 frame by injection nolding. The coupling section of the body
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strength between the plastic termnal and the inner frane. The sectional

area and the rreh@m Galbrak keNgLhsHRfot he plastic termnal are not
sacrificed. In an enbodi nent, the flange is annular and extends around an

outer periphery 15 of the gouphkpaniReY GRTAE ReEXTIdp anot her enbodi nent,
the flange extends across a portion of an outer periphery of the coupling

section of body. The,GoMRELME RGN Rbrdlfig0 %%'ei%fre(ft@fchmggﬁf' G pﬁ‘e%grm nal

can further include a
invention includes a body having a coupling section integrally formed with an inner

10 frame by injection molding. The coupling section of the body of the plastic terminal
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 {lange 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 thrcugh 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.



t hr ough- hol e extendi ng through the body. Molten plastic material can fill
the through-hole. After hardening, the wei ght hanging properties of the
plastic termnal are 20 enhanced so that plastic term nal can pass wei ght
hangi ng test. Although a through-hole is formed to provide enhanced wei ght
hangi ng properties, the sectional area and the nechanical properties are
still larger than those required for passing safety tests. The flange can
i ncludes a chanfered face or a rounded corner at a portion adjoining the
body, avoi di ng strel8s mentlenrensipn orillibecarhe cloart inohghtwé thofodludobendetdilsé i n
the 25 contour. Deficiency in bending strength of plastic term nal

resul ting frofssstiptoasol idetre@vet snattodomentssof filsusyendvoildethed 2n Thenepti@seni
invention will becone clearer in light of the follow ng detailed

descri ption ofheidkdvasgsr ati ve enbodi ments of this invention described in
connection wwth the draw ngs. DESCRI PTI ON OF THE DRAW NGS 5 The
illustrative enbodi nents nay hESIRIBEIGN STrTHRDRBWINGSer ence to the
acconpanyi ng drawi ngs where: FIG | shows a perspective view of a
conventional pl astilthet Bnstanad .enfbbGmeRtsShaywbest B¢ AB&1SEL biyoRakenvt aw @ t he
plastic termnal of FIG | according to section line A-Aof FIG 1. 10
FIG 3 shows accompasimekiviegabhevd:ew of the plastic terminal of FIG 1 and
an inner frame to which the plastic termnal is coupled.

FIG. 1 shows a perspective view of a conventional plastic terminal,
FIG. 2 shows a cross-sectional view of the plastic terminal of FIG. 1 according
to section linc 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 toscetion 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-scctional 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 lime 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.
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FIG 4 shows a perspective view of a plastic termnal for a plug of an
enbodi nent according to the preferred teachings of the present invention.
FIG 5 shows a cross-sectional view of the plastic termnal of FIG 4
according 15 to section line B-B of FIG 4. FIG 6 shows a perspective
view of a sem -product of a plug including an inner franme and the plastic
termnal of FIG 4. FIG 7 shows a side view of the sem -product of FIG 6.
FIG 8 shows a cross-sectional view of the sem -product according to
section 20 |ine CHXGOf2 fHoGs alperdpbdave Ficshom® plasiREESHRS b VEpMb OWa @frtiRr
plastic termnal for a plug of another enbodi ment according to the

preferred teaehbigsenfcdoRBnioeResttichrey@RhimRE of tit freschOinsEHRWE. a
cross-sectional view of the plastic termnal of FIG 9 according to

section line D-D ofFiBl G shws 280kl Getichd ShowsmapaiRISnSeCHf @0al2, vi ew of a
sem - product of a plug including an inner franme and the plastic term nal

of FIG 9. 3 FIG IAGShowswa aRes:SRREbAYN @icW W QhidrRLAT Gl LhALAAL af OF @
plug of a further enbodi nent according to the preferred teachings of the

present i nyenfin@fant £ad tlediShOWSmAaf@38-19ect i onal view of the plastic
termnal of FIG 12, FIG 14 shows a cross-sectional view of a sem -product
of a plug includi ngan s solvdAefost-ERMENAMLW fenPledt bl TAa: LorfhS 12
to section: line F-F of FIG. 14.
FIG. 16 shows a cross-sectional view of another semi-product of 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 tcachings of the present
invention.
FIG. 18A shows an enlarged view of a circled portion of FIG. 18.
All figures arc 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
cxplained 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.



FIG 15 shows a cross-sectional view of the sem -product of FIG 14
according to section line F-F of FIG 14. FIG 16 shows a cross-sectional
vi ew of another sem -product of a plug utilizing an enbodi nent of the
plastic term nal according to the preferred teachings of the present 10
invention. FIG 17 shows a cross-sectional view of the sem -product of FIG
16 according to sectionline GGof FIG 16. FIG 17A shows an enl arged
view of a circled portion of FIG 17. FIG 18 shows a cross-sectional view
of a further sem - productDBFARLED WESCRIBTLON DFZIHEGINVBY TIEN enbodi nent
according to the preferred teachings of the present invention. FIG 18A

shows an enl arged Jiiews sffovad cdenehRdu@er hiptig infludthGan k8er Ainle igurestiar e
drawn for ease of explanation of the basic teachings of the present

invention onl yminbe 2ext ensn®ogin@ht bt@rdhl O @ Pickdircl 8RR 1o A FRSEN
position, 20 relationship, and dinmensions of the parts to form t he

pref erred enb et Pt ter8n@ 2R AbnRE Binik frhmd €. A RoMd e ikl khmof the
art after the follow ng teachings of the present invention have been read

and under st 00dre afpakiti Rekrmih e M@%&ﬁﬁbé@ﬂﬁin@lﬁﬁﬁ@@@) tHaBashRB@lonalPr Opor ti ons
to conformto specific force, weight, strengt and simlar requirenents
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of the present 25 invention have been read and under st ood
coupling section integrally formed with inner frame 1 by injection molding. A flange 22
is formed on an outer periphery of the coupling section of body 21. Flange 22 provides
enhanced bonding strength between plastic terminal 2 and inner frame 1 without
10 sacrificing mechanical strengths of body 21 of plastic terminal 2, for the sectional area of
body 21 is not reduced. Flange 22 is annular 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 & plurality of discontinuous flange scctions 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 I can be seen in FIG. 11. A final plug product obtained from the semi-product of
FIG. 11 can pass the tambling 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



DETAI LED DESCRI PTI ON OF THE I NVENTION FIG 6 shows a sem -product of a plug
including an inner frane | and a plastic termnal 2 of an enbodi nent
according to the preferred teachings of the present invention. Plastic
termnal 2 is nmounted to inner frame 1. Also nounted to inner frame 1 5
are a positive termnal 3 and a negative termnal 4 (FIG 7) that are
conventional. Wth reference to FIGS. 4-8, plastic termnal 2 includes a
body 21 having a coupling section integrally forned with inner frame | by

i njection nol dodg2l Artfubamge gRBoleiF 1 fe@ichBdmanRBoOH Y eLndalld R8N astiRe
coupling section of body 21. Flange 22 provides enhanced bonding strength

bet ween pl ast ineudiier 16 Aal hdugndos Mer AfeaRRdchingd Elﬁofﬁ‘@%ﬂfolfu%@ﬁl%iﬁréﬁé}tﬁg,of
, or

mechani cal strengths of body 21 of plastic ternm na he "secti onal

area of  body pRid SrmiRdl 2eduhBehed 5 ARGRasAL chRin@MN\Uh Rhesdy S X 8RS AEQUNd an
entire outer periphery of the coupling section of body 21 {FI G §). In

anot her embodisp®iricany, pPisBS fnGind®d &l vAlhsAn® POWRnD 1dr'nERe 1 F Chindid RIEG 22

includes a plurality of discontinuous flange sections on the outer

periphery of iz LneeupPhimguaechd on @f fnP‘Qt?Kté)z ¥R Wehaficed lwé’ig]ﬂ.%odﬁglgg)(t ends

across a portion of the outer periphery o oupling sectl dy 21
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NS
bet ween pl astic ternlnaF%§ a I nner frane cri

mechani cal Sthﬁﬂg&P%gﬁ%épggﬁﬁfkﬁﬁf plastic termnal 2 (FIG 11). The

coupling between pl a: 2 of the present invention and inner 20
[rare 1 can b2, SeenbilsHiuthond: LRk PLHS.Ps NGRSO PSRRI IE
test and, t huﬁonim?%hjoﬂﬁfghg&iyc ?J Alternately, flange 22 can include a chamfered face 212
[0 (FIGS. 18 and 18A) at the portion adjoining body 21. Rounded corner 213 and
chamfered face 212 avoid siress 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 cmbodied 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
respeets itlustrative 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,
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strength requirenments. This is because the sectional area of flange 22 is
| arger than that required by safety requirenents. FIGS. 12-15 show a
further enbodi ment, wherein the coupling section of body 25 21 of plastic
termnal 2 includes a through-hole 211 extending through two opposite

fl ange sections 22 on two opposite sides of the outer periphery of the
coupling section of 5 body 21. Thus, through-hole 211 extends through body
21 and allows nolten plastic material to fill through-hole 211. After

har deni ng, the wei ght hangi ng properties of plastic termnal 2 are
enhanced so thadsplastic termnal 2 can pass the wei ght hanging test.
Specifically, plastic termnal 2 can withstand 25 pounds for nore than 1
mnute without 5 falling. Al though a through-hole 211 is fornmed to provide
enhanced wei ght Had#nG i Speriup.eyh tenpasieleriitsh@) ingvdng aalivdy 2hkhaveghani cal

properties asoeplsg bdclionl dpger obhatglznoseed @ nedidos (1passkdg: sadiel Wet est s.
FI ange 22 cquhﬂggH gmﬁy‘ﬂgnded cor ner 213 (FIGS 16, 17, and 17A) at a
portion adjolnin Al t er nat el ge 22 can i ncl ude a chanf ered
face 212 10 (FI g%“’f ‘”%ﬁ%ﬂ“fi%st()t“ea'?odwr% Bf fP% P%ﬁ'cé‘ﬂm'ﬁii’ri? rfeeey fende Rounded
corner 213 aﬁ@N@h@mﬂeﬁedmmameb@mmgamawdtsw@esmemaﬂﬁanmmaﬁp@mmﬁmmhﬁeaport|on
due t o suddefrghicSgel finfche contour. Deficiency in bending strength of
plastic termnal 2 resulting fromstress concentration is, thus, avoided.
Thus since the invention disclosed herein may be enbodied in ot her specific
15 fornms w thout THepastc tengnd poshimerkin sipinri, whaein e fiswal22rh aralet @viesbide s

t her eof , son@owl amblit Reriphery of the coupling section of bady (21).

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

4, The plastic terminal as claimed in cfaim 1, wherein the coupling section of the bady (21) of
the plastic terminal (2) includes a through-hole (211) extending through the body (21).

5. The prastic terminal as claimed in claim 1, wherein the flange (22) inciudas a chamfered
face {212) at a portion adjcining the body (21).

6 The piastic terminal as claimed in claim 1, wherein the flange {22) includes a rounded
cerner (213) at a portion adioining the body (21).

7. A plug for coupting with a socket to supply electricity, the plug comprising;

a plastic inner frame (1),

a plastic terminal (2) including & body (21) having a coupling section, the coupling section
including a flange {22);

wherein the plastic terminal {2) is integrally formed with the inner frame (1) by injection
molding, and the flange (22) is adapted to provide enhanced bonding strength between the plastic
terminal {2) and the inner frame (1).

g. The piug according to claim 7, wherein the fiange (22) is annular and extends around an
outer periphery of the coupling section of body (213

9. The plug according to claim 7, wherein the flange (22) extends across & portion of an
outer periphery of the coupling section of body (21)



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

integrally fos ITEdT?WIpﬁub a8d3rding Reairh I aiBrec e BYplihd Bk lo0Re 5@!{%‘ the R&ic
i mpr ovenent Sieﬁﬁ@%‘é?kl&%& P8 rﬂ:%’eo(lglmggxtéﬁ?é%) Wgh th Ec{a 21) t he

pl astic term nal i ncl udi n nge o prOV|de enhanced
bondi ng strength between the intregally fornmed plastlc termnal (2) and
the inner frahe, The plibecpldagtdGirh ervicnakhedsngel(28) Meiddds B cBdr@bia dee (WALKEi N t he

flange (22) bgogm@go%ggﬂggmﬁ)@@nds around an outer periphery of the
coupling section of 3. The plastic termnal as clainmed in claim

1, wherein the flange (22) extends across a portion of an outer periphery
of the coupl ithg sEetrivgpcwfdingacheiri 2 Wnereit the TasyeabA st destaesumtiaabmaszal @i med in
claim1, mhe5g&nmkhﬁmﬁgu@bmggyﬁection of the body (21) of the plastic
termnal (2) includes a through hole (211) extending through the body (21).
5. The plastic termnal as clainmed in claim1, wherein the flange (22)
i ncl udes a chanf et wethod facfermin2 2239 &t carlpomiti ospcead jostprilyapctibie, doapksing B2) .
steps of:
providing a plastic terminal (2) including & body (21) having a coupling section, the
coupling section including a flangs (22); and
injecting molding said inner frame (1),
wherein said plastic terminal (2) is integrally formed with said inner frame (1) during the
injection molding step, and the flange (22} is adapted fo provide enhanced bonding strength
betwaen the plastic terminal and the inner frame.



6. The plastic termnal as clainmed in claim1l, wherein the flange (22)

i ncl udes a rounded corner (213) at a portion adjoining the body (21). 7. A
plug for coupling with a socket to supply electricity, the plug conpri sing:
a plastic inner frane (1); a plastic termnal (2) including a body (21)
having a coupling section, the coupling section including a flange (22);
wherein the plastic termnal (2) is integrally formed with the inner frane
(1) by injection nolding, and the flange (221) is adapted to provide
enhanced bonding strength between the AHE&AE terminal (2) and the inner
frame (1). 8. The plug according to claim7, wherein the flange (22) is
annul ar and ext ends* BlpBisrierntpal (%prt‘a% Peinophies y body @hehaigpl donglingaedtioan of
body (21). 9. The plug according to claim7, wherein the flange (22)

ext ends acros gntagrﬁgw forme with aminneuframne Peby phietiyn obldidee Thoumplingses®atdfon of
body (21) 7 10, The plug according to claim7, wherein the coupling section
of the body (21 bk &%Obrlnsnlwc terevinl 3 in¢iRYesi nfhngd €82)atot frowdg bnhagdeg (211)
extendi ng through the body (21). 11. The plug according to claim7, wherein
the flange3(2Ppndipgstisasd batwra tfeaiastic fearoimal( 21 2)d tae innar frond {10Mhad®iorilng t he
body (21). 12. The plug according to claim7, wherein the flange (22)

i ncl udes a roadrfdand domeehan{call @engths ofahqdastic cnmad] @) mng: sebrefichody (21). 13 A
met hod for formng a plug for coupling with a socket to supply electricity,
conprising the
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steps of: providing a plastic termnal (2) including a body (21) having a
coupling section, the coupling section including a flange (22); and
injecting nmolding said inner frame (1), wherein said plastic termnal (2)
is integrally formed with said inner frame (1) during the injection
nol di ng step, and the flange (22) is adapted to provi de enhanced bondi ng
strength between the plastic termnal and the inner frane. 8 ABSTRACT A
plastic termnal (2) for a plug includes a body (21) having a coupling
section integrally formed with an inner frane (1) by injection nolding. The
coupling section of the body (21) of the plastic termnal (2) includes a
flange (22) to provide enhanced bondi ng strength between the plastic
terminal (2) and the inner frane (1). The sectional area and the
mechani cal strengths of the plastic termnal (2) are not sacrificed.



