USO00D&28307S

(12) United States DESigIl Patent (10) Patent No.:
Ashibu 45) Date of Patent:

US D828.307 S
«% Sep. 11,2018

(54) ELECTRICAL CONNECTOR (56) References Cited

U.S. PATENT DOCUMENTS

(71) Applicant: JAPAN AVIATION ELECTRONICS
INDUSTRY, LIMITED, Tokyo (JP) D683,317 S 5/2013 Nishimura et al.
D684,120 S *  6/2013 Miyazaki ......cocooveerrn... D13/147
(72) Inventor: Kenta Ashibu, Tokyo (JP) D688,210 S *  8/2013 Mashiyama ................. D13/147
D695,691 S 12/2013 Kobuchi et al.
. - . D721,040 S * 1/2015 Watanabe .......c.......... D13/147
(73)  Assignee: Japan Aviation Electronics Industry, D735.674 S * 82015 Miyazaki ..o D13/147
Limited, Tokyo (JP) D739,826 S * 9/2015 Omodachi ................... D13/147
0,331,410 B2* 52016 Obikane ................ HOLR 13/02
(**)  Term: 15 Years ;)774,463 S 12/20;6 Omodachi et al.
D774,464 S 12/2016 Takenaga et al.
D793,342 S * 82017 Ashibu .coooevcoivcrrreeennn, D13/147
(21)  Appl. No.: 29/602,574 0,899,771 B2* 2/2018 Ashibu ................ HOIR 13/631
(22) Filed:  May 2, 2017 * cited by examiner
: o . Primary Examiner — Daniel Bui
30 ) Applicat P Dat .
(30) oreign Application Friority Data 14) Attorney, Agent, or Firm — Cermak Nakajima &
v, Ag - ]
NOV. 21, 2016 (IP) wooooooooeoeoooeoooooeo 2016-025300  MeGowan LLP: Tomoko Nakajima
(51) LOC (11) Cle oo 13-03 ©7) - chAM
C OIrmdmerital dcesign 10r an Sleciricdl Conneclor, ds snowin
(52) U.S. Cl Th tal design 1 lectrical t h
N and described.
USPC e D13/147 DESCRIPTION
(58) Field of Classification Search

USPC D13/123, 133, 146, 147, 154, 184, 199
CPC ...... HOIR 12/55; HOIR 12/58; HOIR 12/592;

HOIR 12/616; HO1R 12/70; HOIR FIG. 2 1s a top plan view thereof;
12/7076; HO1R 12/71; HO1R 12/716:; FIG. 3 1s a right side elevational view thereof;
HO1R 12/718; HOIR 12/72: HO1R 12/73: FIG. 4 1s a left side elevational view thereof;
HO1R 12/737: HO1R 12/777: HOIR FIG. 5 1s a rear elevational view thereof;
12/778; HOIR 12/79; HOIR 12/51; HOIR 1 0 1% & bottom plan view thereols
1252 HOIR 1257 HOIR 1261 FolR HIG- 783 on prectve iew bt
12/63; HOIR 12/7005; HOIR 13/585; FIG. 9 1s a cross-sectional view thereol taken along the line

HOIR 13/6271; HOIR 13/635; HOIR

13/6587; HOIR 13/6588; HOIR 13/639;
HO1R 13/6594; HO1R 13/66
See application file for complete search history.

FIG. 1 1s a front elevational view of an electrical connector

showing my new design;

9-9 shown 1n FIG. 2; and,

FIG. 10 1s an enlarged view of area “10” shown in FIG. 2.

1 Claim, 10 Drawing Sheets




U.S. Patent

Sep. 11, 2018

R R R R R R R R N R R R R S A S e S W S e S wp s,

iy
0
[]
b
[]
1
b
[]

A A e e S ar e —y

[ .
Tl
-
[,

-

e - -

H = o i e e e
e
-
.
]

| Y ——

]
I
b

B e bk -

Shee

t1of 10

US D828,307 S



¢ Ol

US D828,307 S

.-;FPPFPP’? .

g g g, g

P TTET R SISt SwT oy rTyT T ST T SwTh o rTS S TR T Sy or Tyt Rt T SwTw ety

L]
. L}
a F ]
) -
L] L]
1 1 -
¥ r
¥ X
n L}
L] 1
f ¥
4
n' n
0 ¥ S e g . &
[ ] .l..-..‘ o .-_..I.._..I.._..Il_..l.l_..n.-.l_...l. Ly ey g - .._...I‘ .._-_...i .“.;1 .-_-_...i .._-_...l “- “ll._-.iil_-- .-.-.-..-_-.l_!-.-__-_-_-......-. .“
” |'.“ " ...T.. - ..".l. “ .r.l.'. . Hiiu... .Miii . g - e ale e o ] L ol b 7
'” H M " N . i "  ailiaihaiaht J.I.-.”...ﬂ...ﬂ...l:l. .l..l..l.al..l..l..l..l..l..l..l..lv.l..l..l.ﬂ_:l..l..l:l..l..l..l..l_‘.l..l..l.“I..I.-.-....I...l.q.l.ul...l..l.-_l..l..l.,.“..l..l..l..l..l..l..l..l.ﬁ””,u.l:l:l:l:l:l..l:l.“””u.l:l..l..l. - H..._l.....-...”...-.l_. _-....._-......-....._-...ml. L g Ay [y .‘...__.llﬁu .-ll 111““-““1“-”-“#1.1.1 .._..-.Hnl.l_ll_l-lli-_l.!ll.r
p e ' i b " i et el 1-1_- - .- FRF YR A PR A A .l..l..l..l..l..l..l..l-.l..l..l.ﬂ_..l..l..l..l..l.l.l..l_-l..l..l:r...l..l.'.l..l.'.l..l. .l..l..”..l..l..l. a T 1 ._...I.I..l.l.l.l.l .._....._..-M.._..I.._..I.._..I.._..I.._..I.._....._.. ST T
" %._ = =T oLk M W " 1 - __...”.. .._»...."._.__... ! “ .__. “ Y .I_Jr e tmmme smmaea n l'lu
. " o, F . A - r o> - ; - . . + e
¥ i N L a- ToN L Jalel il o i el -y - - - r .1 ! J..m.quu..% 1 }
t : _.“. ....._. .o : ..h __" ..m L. i “...___ AT “ " o P ek e -“ .,u.ﬂu___ r . Ml o e A ' A s et o r yoEe T 1 T W
' -ﬁ r ! \l.-v-_.ﬂ-.l. ¥ ] L - H - ket - ' [ » d ML 1 | S ) ! M (o 3 T 1 " { T H ' oy r .-...F...i_i_f-
' HE e ol S O W B -t atd, Lt H LI L e A et ] S B R Veedd [ T
e ¥ THE IO s ¥ a4 ....:r"..__ i : - b . “._.._ att s T M4 aal - L PRI A ‘X 0 “ ; w_:.:.n.._“ * L )
L] L = :..\.1 A 4 ? ! ¥ - Ja= : HF = - Mo LT, ....L...#l .-.i__ .-1 g - 'y ih.-.l 1] = - ! N h
P V o 5 ﬁ¥1\ S aas uw._. L AR IR o ven Goliin TEEEE ok eLy ﬂ.*.“.JWm s - N Y A ...H..a i
¥ ."n .r_-.' Foars, L e o rﬂhﬂﬁlt #.._.l.rr. L | l.r-_h. [ . L R .‘-_.m_....r“. f-l-l-l-la.:-\_-...- NNJ" N 5 " L 3 _-.._..'— ¥ '} : o - £ "
i * ey ey ey, A, ey ey ey iy, A, ) p ot k L L] et i ™ * e ) L1 i A -4 e Y e f... i
» i » J . iyl il ey eyl i i, eyl i e, eyl ol e ol l.__._-_..i..__l.__.r.-. vilr, o, i i, i, i a4, . L] Iv, .'WJI.... e B ..h.rh. 4* ¥ i t‘ K -.r - l” . .
h . A 5 u ” . ) “ T r".r.!l.-.- !!!!.ﬂ#.!!l.!l..ﬂ.!!!! “ LLLLL-..”_!!!! ! -.-.t.! . “.}_i.......!_i“,. xR X ..“!!!}_.ru...! .".t."..!.".i.r-..._ ——— L “ — ,"n..l.._.t._..!...t [ o s Lo K ir.lrtrmtﬂ “ _ﬂr - “_..
. . m l.‘ - . h P, [ S — e m o -ar, Ll bl et ot Rl bl Bl Bl i, i, i - ' ]
. PO “ ; n i ¥ “- "H “_. ] u_.” L * ..“ ". _.._..t._.. b “ ..... ¥ .“.!!-.!l. ' ikttt “.!!-.!n._-n.,}.!!! " !-.-.!-.“u.}.!!! " }.!!!!!!!!!!!!!!!!!!!!!!!hlla__ﬁ.!!!! 'y ._.._ L ..___.... -".
9 p. Dbl SPERT 3 ; & 0§ § B &£ 3 4 F £ ¥ B OHB O F OE B E : i
' e o ' » r - - by ¥ ' i o ; x . by it te k o ' i ¥ H T ., .
” ."- “| & L -"r' F“r- nlir dir oir i ofir i ofie e ol e ol S ol e ol e ol .“II*I.I.. .I.I.l.l."‘“_.-nl.l. .I.I.l.I.I'H’. 1 -;.‘.I.I.l.l.l. n & LJM.'. r H j.- 'I l..i... -..I “ H ." ¥ f- i.“ " ﬂL. ‘ ) H ' .” J...‘-.-..ﬁ.-.m
iy .-“._. “ H -..._.....'...-ﬂ.-_...-_...-_.-_.-.l.-_l_.-_.-_.-.l_.-_.-.l ._...-h . L i L] ' 4....!-!! " .l.-.-.l.-.....- il o il e l..-”I .'.I.I.I.I.I..ﬁ.-.l. Y rrww I-.l.l.l...l.l.l.l.l .‘ﬂp..-:l.l.- .I.I.I.I.I-. .l.ﬂ..-.l.l.l.l.ll.. i LJM.MI o - M b T 1.-”
". "lll.r : “ .-.u‘u'l.“.l.l'l‘m‘mlm.”.”l‘”'”.”'”'”‘” r.r.r“.‘ .11“.1.-.. .ll-‘ ”h...‘.'.-...'.-.-.'.-...'.....'.-...'.-...-.-...'.-...'.-...'.-...'.-...'.-...'.-....h..h..h..h..h..h..h. . . 3 . -ll. & IJ* |l.l.l...|l.'-_ e “ I..T .-‘-r. L— “ "."l
o R e LM PN ._-_-___ - -.i.-l i et - ¥ B e e e e e e e e e e e e e e e e ol e ol e e el e ol e e e e el b ¥ e
» " . AR W Y " ot 2 ; ) 1 e e e e e o e e e - - " a
r PLEE PRI L L LR i 1 ] 1 i " P .._......-_..._......-_.___.-..#. . s Y a's
'. ..- - & . . Il ... | ] L] . - - ﬁ . Il_ll_ll_ll_ll_l“# - L3 ' rm
S T cin s i h 4 R c A
L} - -r a a1
* -. T ' -.-. ¥ ._..; L  amemasEsmEsms=s== ' :4- . i A ¥
L] | ) oy F ' ! A L e T ' LI AL )
¥ R . ] d . .'- 1 N 4.; L] .-..l..l..l..”..l.u...l..”..l.u...l.....l.....l.....l....l.... . =4 oa j.fl.a..-.-.l.f..l..-.-.j.fll.ll. * » g A ..J.l.a.l.fl.a. |||||||| i.r 1 ‘.- - i - .r ’ 1..1
L] .l- i * r . 3 a‘. 1 : 4.; ] R T T - I..l..l..l.....l..”..l.....l..”..l.u...l..u..l.....l..”..l... il - 4 - .-...-...l.f.-:..l.....a l.-...- = l.-..a.-. v ﬁb 1 ‘.- i g A . ! 1..1
- I- ; & . . Il J -i.' ] 4.; » P e e e e e P i e amm n.l....l....l.-..l....l....l.-..l....l.-.l..l..l.... - ﬁ.- .._4 . L -1.l-
¥ .-. Pl Tt . 2 ' N ‘ P
L) "B . . “ ! ".-.. b, ‘ ! e 1 “.__ I . H ! ”.-”
* i, : KN IO, e . e o ” L |
b TR ! K e L] . Wl T A
8 ¥ .-.._. Sow . ..__... _ﬂ.lllllllllllllllllll "a . LI P ] [ ]
! ] : - - A ————— i - K . )
p “.__ . -.__.ll ..-_..l.t.l Tt -" ﬂllu..un-.—l.l.l.l.l-...l.-l.l.“.. l.l.l.l.l.ﬂ.l.h...l. g s l._....l..uwlm__....l..l..l..l..l.. .l..__-...l..l.nl.. .l..H...Hm.HmUH...Hm!.UUUUUUUUUUH..UU‘.!.H..UUUH..U‘.!.UUH.."...‘.!.!.l..!..-...l..!..l.l.-..l.!.-..l.!.!.l.!.!.l.!.! .__._. " . ' o, " ".
Loat I - ! A A ey " - B R R T T ey ! = N e
y— Pt N A T AR T A A e WAy e e Py G S o P T R AU Sk S T S Fulli . iad
. W . . arata by i L 1_ -_. il B - o Tl b LR ¥ g dr e dy ..._“...,- iy iy dp d FN-"N......__i b W T
¥ N i A o5 4 ¥ ) W " by o [ 1 rat e -3 . Ny v, A
] ] - i [ . | ) i - v '
0 ¢ o ; ST ) o ) SR WSRO~ MR « SPRD. I { SR A - o o e ___ﬂ : A T . A
] ] ..r » lqllll:l.ll,. mr alir whr ol abr ol shr ol shr olr sbr olr sbr ol s ol shr olr shr ol sbr ol sbr ol bl | ?..._.i.i..._.i. #fiii.i.f. nl 1 L] l..i... o | ] ELTa * * ]
N .-M |I.‘.. _r}-l““.! , " - .tl:.q.!.r.—...ﬂ-"lHlHl.r e ol sl ol r.+1 -ul.l:.q.!lq h i " o ll.ll“.-.tt....tt.."..ll e rras te R, ﬁL. * ........H ¥ " e
“ “ﬁ “ .F-.r. Lt ST Y ih]‘“;lff - ...I....I....l....l....l....l.....l.....l....l...h. ¥ . r-l - R ...""_-. _mf.! - ..ml. .r".f.ﬂ.l”.l.m”ﬁ'ﬂi.- .l"F.lF.l.r”.uI..- .1 A.lr..l..r -.-.T"”..lﬁl..r .1.-. | .T." 3 b b -.”I:TI:T e sl e s i At?“t“?“hh%l"' "l_“r_.”.r.”r.t * e i s ol s ol sk ol s ol b ol b ol - . H ] ."..1 ""”
oo P i -y 3 - - -5 - ;T N |- TS i 1 M, - "’ - k e e e ke e sl e e ol [P, |, 1
[ " "n i SLTENN .l.ltlaw elﬂﬂ . “i . " : L ..M. -i” Y iy ¥ w- bﬂ i . ...-.___ ._.qﬂ"n#.“l..!ii..! ___'. . .ﬁ—...!i:!..! " .J....-L..!i.i...! L 2L T ﬁ.uw. K .ln.-.._._. ...‘sm-...‘ " .".
¥ ._.“ i _. -ﬂmuﬁu * T-.---.-...ns R : N N el »r.. - L] — o .-_.-Am." _.#H K ty * 2 .ﬂp H. ] _.___.ﬂ "_. ] P Uﬂucli,ﬂﬂiﬂliﬂfi o “_..
1 . 4 ..J. W - b Sty 1N . 4 “.: R A - -t i A Ry e - Ta ?:::::...........}::::u o
S . I oLl 3t 1Y J B w HM 3 w,.. T Y PR O R DN L1k iy R B ke ¥
¥ g mmmmms == aa * r H w oy A o b - b - i . W - LR L b N . - n - i .
y— PN R PR, LSl RIRLR ioddl PRRHED i "..h..._,.kw Pl Pl [y o A
“. r:rr " lllllllllllll .-.._ I ._. "y M w T r M ."... . ' B - ' ol - . -t"l-...l % 1
) b A T R R ._. ] wr iy i I...!.q M .IrI.I..-I.I..I._-:.I-.l..l.”l.l..-ul.l o e e il el g i e ol g i e e ol o ol Ve T - W, L -”
. .rr..-,.-,....“[i[i[_-..-_ el .-__-. .-__-n..l_-_...l.-. serrrdieees TETE ol zlll”l.\i\.b " ket A i Hl_.ltl..__.. s R B B g B B R ..-;.-_..-_-.-..Ir.-_..-;I-.-_-I.I.._-_..-ul.—_l..ﬂl..“lrr.r.lrln.lrl.lr_-_.Irl..-_-.-...-;.-_..-;.-_-.-_-I.Ir.._nlrl.lrl.lrl.lrl_n-_-l -y ."u."u.._“ul - % “ 4
". ﬁl.ltlu M 1 o ph e o . rﬁ“-r.r.r.r.rrr.r.r.l.r.!r e r ' f
. ,. T '
. "
W X X
) L]
. . ;
¥ -
- ]
n k]
L) 1
¥
L}
ﬂ\..lll . ELELE O ELSEL ST NG W, AN B WAL S WL . C.Emew mm .
m-.w mom.w. cmew m o momor m wmom. w cmewm B

U.S. Patent



U.S. Patent Sep. 11, 2018 Sheet 3 of 10 US D828.307 S




U.S. Patent Sep. 11, 2018 Sheet 4 of 10 US D828.307 S

FIG.4
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