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Student : Kuo-Chung Wei Advisor : Dr. Ching-Hua Hung
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ABSTRCT

The development trends of optical fiber connector in optical
communication are smallpvolume, easy operation, quick assembly, less parts and
multi-fiber. Due to high precision manufucturing, autematic production and low
cost requirements, it’s difficult to develop a good design.of the optical connector.
The single-fiber optical eonnectors are easy to apply because of their easy
assembly, low cost, lower insertion loss and return loss.

In this thesis, the ' QFD method s used for the product development of
multi-fiber connector QFED /IS .used to transform the customers’ requirements to
the measurable-engineering .requirements; .to compare the available products,
and to determine ‘the design target. Techniques of patent search and analysis are
then used to create new coneepts of the. multi-fiber connector, and the database
for innovative design is constructed simultaneously. Finally, the patentability of

new concept is also evaluated and examined.
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% ®W& 11, United States Patent (0 Patent No.  US 6,547,449 Bl + 11548

Dean, Jr. et al. (45) Date of Patent: Apr. 15, 2003 v4
“ v
B 24 - - i a - y
e 1) WINDOWLESS, RECTANGULAR FERRULE 5806470 A F 41999 Viadic o, 33/50
IN A PREASSEMBLED MULTIFIRER 6062740 A * 52000 Ohtsuka el al. vovecvn. 38581
CONNECTOR AND ASSOCIATED ASSEMBLY 6,128,865 A * 102000 Joong ctal. ... 264125
METHOD . .
* cted by examiner
A (75) lnventors: David L. Dean, Jr., Hickory, NC (US); S ,
James P. Luther, Hickory, NC (US); Primary Examiner—Mohammad Sikder
Joel C. Rosson, Hickory, NC {US), z TRACT
Markus A, Giebel, Hickory, NC (US); ) ABSTRACI F &
Karl M. Wagner, Hickory, NC (US); A preassembled multifiber connector is provided that
Thomas Theverkorn, Hickory, NC includes a connector housing and a windowless multifiber
(US); Dennis M. Knecht, Hickory, NC ferrule that is substantially rectangular in lateral cross-
(US) section. The windowless multifiber ferrule can be at least
partially disposed within an internal cavity defined by the
EEE Y (73} Assignee: Corning Cable Systems LLC, Hickory, conncetor housing to therchy form a multifiber connector
¥f NC (Us) that is free of optical fibers. Thus, the multifiber connector
. _ o ) is capable of being preassembled prior to inserting the
(*) Notice:  Subject 10 any disclaimer, the term of this  plurylity of aptical fibers inlo the optical fiber bores defined
1[’1‘“:1:' L;‘ﬁ';{":‘;"ﬁ“—:] Tir adjusted under 35 hy 1he windowless multifiber ferrule. A corresponding
AL Taa(b) by O days. method of preassembling a multifiber connector is therefore
also provided according to the present invention. A ferrule is
v ;%— P (21)  Appl. No.: 09/464,815 also provided that is capable of being selectively converted
. from a windowless configuration 1o a windowed configura-
(22) Filed: Dec. 17, 1999 tion. The ferrule of this c;hud[rncm includes a ferrule }and)r
5&‘] -4 A (51} INt CL7 e e, GO2ZB 6/36 that not only defines al least one optical fiber bore, but that
%78 (52) U8 Cl oo, 385/78; 385/79: 385/80; agl:sn defines alwcll ::x1c[1di[1g through a side surface of the
; 185/81: 38582 ferrule body, The ferrule body also includes a removable
g T . 5 web af least partially covering the well o thereby define the
51 ECA F;'_’“‘ ;}J— 3) Field of Search 13‘_’33! ‘%I 3’1, ;z:;{iﬁ;‘::&l:—f‘:}l{} windowless f:nnﬂgu::mjon nl'?he ferrule. The web is capable
' of being selectively removed from the well such that the
(56) References Cited uncovered well forms a window through the side surface of

U.S. PATENT DOCUMENTS

5717102 A * 31998 Jeong et al. ...
S800,191 A % 91998 Stevens el al, ..

wees 385/50
Tt

the fermle that apens into the at least one optical fiber bore
o thereby define a windowed configuration of the ferrule.
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% 4.2 F-SMA i 32 B P % {508 204

Dimensions
References o Notes
Min. Max.

A - 9,812 2
@8 = 31748 35

c 200 _
@D - 462

G 1,50 _

H 230 _

P 200 - 8
ax 6,85 -

z 1/4-36-UNS-2B

NOTES

1 Dimensions for mechanical intermateability are shown. See relevant detail specification for appropriate
minimum/maximum requirements.

2 Dimension is for terminated finished non-butting connectors. When butting is planned for, this

maximum may be exceeded provided the mandatory test defined under subclause 15 is passed during
qualification approval.

3 The plug must fully enter a cylindrical gauge with a 3,1750 mm diameter hole of length 9,812 mm,

4 Forfibre and cable termination dimensions see detail specifications. The mechanical performance shall
meet the requirements given in the detail spacification.

§ In order to avoid damage, no sharp edges are allowed,

6 Where a resilient tip or another method of alignment is used, see detail specification for the
dimensions.

7 It a resilient sleeve style connector is used with anather style of connector, or in a receptacle, a half
sleeve must be used,

8 Undercut or thraad.
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- @X a
o ) 4.6 F-SMA #5 [ B 4 a5
. % 4.3 F-SMA i «}‘ﬁ:ﬁ R *;i;_igi—ﬁ_‘*é
| u -
Dimensions
Référances o Notes
Min. Max.
A 9,813 _
o8 3,1750 - 54
¢ 198 3
20 465 _
G 1,50 _
3713 -
@ X 548
z 1/4-36-UNS-24
NOTES

1 Les dimensions indiquées correspondent & lintermariabilité mécanique. Se référer a la spécification
particuliére applicable pour los exigences minimales/maximales.

2 Pour éviter tout dommage, aucune aréte vive n'est autorisées.

3 Si un manchon d'alignement caplif pour embout élastique est ulilisé, cette dimension peut étre plus
petite, Vair la spéeification particuliére pour les dimansions.

4  Le raccord accepls un calibre de fiche de 3,1748 mm de diamétre sur une longueur de 9,813 mm. Dans
lé cas d'un raccord, cette longueur doit élre de 9,813 mm & chague extrémité.
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LSRR 4

Sl
£ 4| % # [Multi-fiber optic connector EREg
% U558 Fp NE
December January 26,
(Patent US4,312,564 (Date of (Date of
19, 1977 1982
No.) Filed) Issued)
Cefarelli;FrankP.
EH ,
International Business Machines| & F* +  |(Poughkeepsie, NY); Evans;
A
Corp. (Armonk, NY) (Inventors) |[Robert  T. (Poughkeepsie,
(Assignee) NY)
, i 0 AN/International Business Machines|~ 7 F |Oct.10,200
AT AR R
B4 |[AND ABST / OPTIC Hp 5
e slag= it
WUS5727102,US 5809191 » US 5896479
(INT.CL) | G02B 007/26 ( Reference
»,US 6062740 -, US 6129865
Cited )

iﬁﬁ’ﬁﬁ ’&_LF‘:‘Q:
®F 5k B G U2 U EF L

£ 41# it (Functions):

- Ha SN LB ER I L SRR LR
500 kg ® ¥ 5 AFRF

X 50 3

i# 2 3% % (Results):

FRHEGEFE T FIBLFEY L
SRERET IR | N R IVAECN IR
BFAIFE 2240k > Bl¥ES -
oo FHLEG

ERApk 0 Bl

4 E

B

%_A‘J

TN PEEY R Ry
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http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F5727102
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F5809191
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F5896479
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F5896479
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F5896479
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F6062740
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F6129865

i KA L& Bl (Ways) : P Adg

- bz

Rl s BN G

- F-frE D BE

ol Zdemorsen - frd - PRk r s b - ARG |

— e ks - BREALFEE - BRAY  dowrAEAT 3 Bho F B4
BREsfezi @ o- RETARG  paighy izl THE

ol R ERIRE S E o AR - BREEP

- - BEMEE A > A - BALFRE N e TS C BEBE - ¢
FEC R

-0 AR R G duE BACIREE 2 0 i BB AT AT BSR4
A EAIE P e AR &b TERRE

DApke <} 2B » 322 s R ERALEL P <o

(@)% = 53 LA AR S Er

@)tple ~ | Lt o SR8 4SS - BF T UBR B SRR AT Y

A F~E 23 24FiY 9 BB E R LR B Y o
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LSRR 4

S 2
£ 4] % # [Multicore optical connector LR UE g
% U558 Fp NE
September August31,
(Patent US5,241,612 (Date of (Date of
15, 1992 1993
No.) Filed) Issued)
EAlE 3 HFp A
N o Iwama; Takeo (Kawasaki,
A Fujitsu Limited (Kanagawa, JP) (Inventors P)
(Assignee) )
, i | AN/ FUIITSUAND ABST / 2 3% P | July.10,20
AT AR [EREL
i 425 [OPTICAL CONNECTOR Hp 05
B MR A 5 51 gE~ % US4182546 - US4277185 » US
(INTCL.) | G02B"006/38 (Reference '|5123073
Cited ) US 5133032

iﬁiﬁi’ﬁﬁ xt"_i Fvs‘ﬁ:
BRET L B
IL%’{,,}i A58 g ﬁ‘%] e

e ek T W R

o+

£ 4% i (Functions):
BEE TSP N L E o @R JEd
%)

-

FE o Bt 2 L e BB S o

m EEA Y JL%W{, Ei

i# 2 3% % (Results):
ek E ARE B

iy kBT T o E5))

SRR MBS T TR RRE 0 E TG RRE

TR R TS PR

B(d AB L) A BF - TS
JEETHEL-B 2HI* 25 % 4F

Gl I o

R A e LR ET

R e e i
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http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F4277185
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F5123073
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F5133032

LR gE & Fom (Ways) @ %P 348

1]

%
M
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o,

\‘I [FEVERVERTEN b\
~
“

AT FRRas T3l d  B2ITFkh:EgFHE > B2 TR ©

X NARKIRE T AR BB 2B ApF frip e &G LA o
(1) % froe R BIT8TF 7 fe b L7 o

(2) 5 P kB BALIBE B LI 5 B -
Q)AEB &6 4 * 23k 5 Lo o
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LSRR 4

S 3
% 4] ¢4 |Ribbon type optical fiber connector K
& 155 FE September SR October
(Patent No.) HS5,207,338 (Date of 23, 1992 (Date of 26, 1993
Filed) Issued)
% 41¥ 5+ |Seikoh Giken Co., Ltd. (Matsudo,| % F* * |Takahashi; Mitsuo
(Assignee) [JP) (Inventors) (Matsudo, JP)
VR - ¥ |AN/ Seikoh Giken AND ABST /|~ #7 P |Oct,5.,20
i 45 OPTICAL CONNECTOR Hp 05
K" & 4E g~ 2 |US4343532,US4461536 ° US4493528
(INT.CL.) ( Reference. |.#US4556279 » US4737007 -
Cited ) US4818059 5 US4834481 -
US4836633 » US4909584 -
US4953935 » US4989946 -
G02B 006/36 US4991922 » US5000530 -
US5015058 », US5016972 -
US5024505 > US4953935 -
US5035482 > US5066094 -
US5155781 » EP0425426 -
WQ091/11703
Lowh pdy 2 B
(1)335%2‘%" EAFRALR Y T AL B BERETEM -
(2" Vialeedim(Bme @42) @+ Vs B8R E -
£ 4]# &% (Functions):
(D)72RP] 4 2% et FETERFRITSCLER LBtz d T
s AR EAG eSS 8o
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http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F4343532
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F4461536
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F4493528
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F4493528
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F4493528
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F4556279
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F4737007
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F4818059
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F4834481
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F4836638
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F4909584
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F4953935
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F4989946
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F4991922
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F5000530
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F5015058
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F5016972
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F5024505
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F4953935
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F5035482
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F5066094
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F5155781

(2) kg=om B Qg 3A7) LR > 1.59% 6 (Arc) 2.7 « [F](Central point of

the arc)3. = >t~ B AL & o

i# & 2 % (Results):
M EHFERT > FEEHAG L WEHT ap LB R B4 REREH PP
Bl A2R e

(QLHBRAF - 57 P LER fARE - WS LFVEP LG RER
@A RH 4 T SRBMFALAS THT R S AR S
SR E S, F YT
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LSRR 4

4
Optical fiber connector including L-shaped
% 4] £ 4 |positioning standard surfaces and method of| & fi7* i
manufacturing the same
¢ Hp SR
L 1555 March 25, January
US5,379,361 (Date of (Date of
(Patent No.) _ 1993 3, 1995
Filed) Issued)

NGK Insulators;iLtd. (both of, JP);

Maekawa; Koichiro

(Ichinomiya, JP); Ota;
Takashi (Kasugai, JP);

_Eﬂc—flj\z'?‘;ﬁ—& Z% A
Nippon Telegraph & Telephone Fukuyama; Masashi
Assignee Inventors
(Assignee) Public'Corporation (both'of, JP) ( ) (Nagoya, JP);
Nagasawa; Shinji
(Mito, JP)
| #4= |AN/ Nippon AND ABST / Optical|> 7 P [Janu.25
/’V\ *ﬁ_ A ﬁ ZH“E‘:] NS .
ki 4 3 (fiber connector Hp ,2006
US4046454,US4762387,US483663
e e sl ~ 8,US4865413,US4943136,US4973
B R A 4 G02B'006/38;
(Reference 1277,US5082346,EP241724,IP4-
(INT.CL.) G02B 006/40
Cited ) 338703,JP45051,JP30112,JP63-
56619,JP276104
£ B# o 2 B

Wl FEE T o RRBRFHH L
CRAE 1 I E RS I R

T
£ v =

LRy

£y -

o ki E

LA

Fé&#ﬁéi’f:_%_ ’ %1"”/\3'1\."?? b 1 Lfi’%g_l a{j:;ﬁ A

T R R SRS Y IR RS SRR I T T

= o
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% 417 & (Functions):
BEFIEUS R RERRERG - A - b o R Do
i EP] 5 RHEE o - 2 VAR FRkE LR 0 T - S5 Hil kgD

Eiii_%_ ’ V?J%ﬁ'fi‘? %%i(gé}ngfﬁ‘&'J)Fg %ﬂ.‘*j‘#"‘%—“lf% ’ '_P s %] i:"—_BE"_*E}F' °

!

it
i# & »2 % (Results):
WAL SR ARE 51 sk ERPE A e XRER B

*4 i ping EReiE AR BEE A VA kG ora @ b
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i

@ﬁ“%%%%@@i iz o WP SRR ERBIrwirl A s AP tfﬁ%;‘j_—‘-‘ 7R

i s

— e FIT s 2T ER T R

s g e & §or (Ways) , # M A S

4-5~__ | . 55
- .
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¥ kB V A e
RFAFFLLEA G o= B 5 FLER VAR HE T -5 56 o
ARV A o Betap s T iF oo

N AEAEs > FEAHFE L aVARE L WE oV aARe LSRR T Fe
SR AP MILEEE S - AHFAGARET - A Ee > LK &
}:’;f,,ﬁré‘: o

LR BER S P B PINE VAR ip 5 T 7 o

V A8 L3 iR e o e aidag e

AHFFEHTIRZL -

VAR T A S S VAT L8 o

PR R VAR AR 2R
SEBRIAFFLEFR- 2w 3 H/TRFELS G > VAR EFPIT T~ at
Fh- %o PR At EG o AHFREERE- 2 5t o
H3lPINFEd & % 4 )4 o

F- R ERG hE A R Rl
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LSRR 4

S5
£ 4] %4 |High density fiber ferrules and connectors & R i
& 41578 YA ~B P Septem
May 13,
(Patent US5,664,039 (Date of 1996 (Date of |ber 2,
No.) Filed) Issued) 1997
Grinderslev;Soren
(Hummelstown,PA);
B4 G % B % |Drabenstadt;William
A The Whitaker Corporation (Inventors |Warren(Camp Hill, PA);
(Assignee) ) Manning;
RandyMarshall(New
Cumberland, PA)
P SAN/Whitaker AND FIBER ARRAY|~ 17 P |Aug.2
A AR R R
M 45 |/ ALL FIELDS =) 8,2005
R & 5E S US 4179186+> US4830456 - -
(INT.CL.) (Reference....lUS4841126 » US4950048 -
Cited) US4952263 - US5082346 -
G02B.006/38
WS5259050 - US5268981 -
US5287426 - US5315678 » JP53-
148456 - JP57-158824
Lo F#r a2 B

(1) k53] ¢ kD 5 B Bt o

(2) L7 % 3 HF TR B 4

£ 4]# &% (Functions):

(1) # & 2 #7756 7 7> N
@1 * HBALLEPIN 2§ AL, RELHREE
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http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F4179186
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F4830456
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F4841126
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F4950048
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F4952263
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F5082346
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F5259050
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F5268981
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F5287426
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F5315678

i# = 37 % (Results):
(D& 28y 3] > FHa &b q s 2

OET IS R
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OENEERRES LR IR AR R
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AL ©

LRy & W7 (Ways) - F P ASE
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RFLAEE e 7 0 BE S EFRE AT e (ABR)rHEIG £

- hEEERGE - Lo T A BR] > F515
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AR £

%6
_ |Multifiber optical connector for optical ribbon .
TR - Bk i
cable
% 1558 Fp NE
December March 10,
(Patent US5,727,102 (Date of (Date of
14, 1995 1998
No.) Filed) Issued)
Jeong;Myung-Yung (Daejeon,
% 41¥ 3 |Electronics and| #F £ |KR);ChunOh-Gone (Dagjeon,
A Telecommunications Research| (Inventors |KR);Ahn;Seung-Ho (Daejeon,
(Assignee) |Institute (Daejeon, KR) ) KR);Choy; Tae-Goo (Daejeon,
KR)
AN/ElectronicsandTelecommunicati
, T 2
2 SO Bk B B ons AND ABST/OPTICAL Oct.25,2005
P 4 2
CONNECTOR
@q]‘“/,v\gkxp 5|2 E."’ &
US4142776,US5093881 - US 5208889
(INTCL.) | G02B 006/38 ( Reference
wldS 5257334
Cited )
Ao HEF a2 FAE:
1. %‘6%‘2@#&%?%%}\%1‘#‘; Bz b o
E';\-‘ﬁobﬁ&‘i’g: )ir—g’“%\iéth\;j\r—g’y‘%\i?\li%lgo

£ 4]# it (Functions):

i

= W /L
7{_!

o

VAR o bR e
v AR F %%ﬁk*#
kg E kg

“f?r
- TRIEY VR 'Y-T &
R

i# 2 3% % (Results):
1. Rz EF » 2%

 FEFL #
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http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F4142776
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http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F5208889
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F5208889
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F5257334
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RGP ES kG EG P TOFMRPA L BT T LRRF T AR EENE IR
Boo T egRe G RG] > B R T e SR T w B REOREE TN
PR R E o R IER Sl LR A G IR T LR B G g
(Dovetail Groove) 31 sk gk =4 5 X 4p 7 @ 5% -

RGRET R F AN FREE TG FIRRRAERY - 25 FrEEL
BEERE B B S HR (B R AR ) -

* + Hf (Leaf Spring) e 5% » fadF + /™ ~ 2 g - P A 25 &% - + H (Cantilever) -
BAYE -

LA Rale N
e % =+ i (Cantilever) » % - F BB E - F AT HE 0 REZHRF LY

0 L= I
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LSRR 4

S5l
_IMULTIPLE ALIGNMENT CONNECTOR -
TR - Bk i
FERRULE
% 1558 Fp NE
Jun.13,
(Patent US.5,920,670 (Date of 1997 (Date of Jul.6,1999
No.) Filed) Issued)
B 3 F A
A 3M Innovative Properties Company |(Inventors |[Nicholas A. Lee,
(Assignee) )
, T 2
A AR BRI 3M,Optical Connector Oct.26,2005
4t 3 =)
W] ¥ o =~ US.4,784,457 ; US.5,276,755 ;
(INT.CL.) G02B 6/38 ( Reference " |JS:5,287,426 ;-US.5,420,952 :
Cited ) US.5,430,819

L3 HE G b2 AL
%‘ﬁﬁﬁﬁﬁﬁéﬁ cElTENBEE AT RS ERAREF AT EAF , B 4

1735 FIRG CREENSe R R P, SRS G B EEUEL

£ 41# it (Functions):

>y
e

[ . \ 2 N . v AL
L E P FH e RN RETE e s

i# = 3% % (Results):

3. & ¢ xi‘l@#&&&@%%ﬁ °
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LSRR 4

S 8
£ {1 & & |High-density optical connectors =R
% U558 Fp NE
March 4,
(Patent US 6,256,448 (Date of 1999 (Date of July 3, 2001
No.) Filed) Issued)

A G

Lucent Technologies Inc. (Murray Shahid; Muhammed Afzal

A _ (Inventors _

Hill, NJ) (Snellville, GA)

(Assignee) )

, i | AN/lueentss AND. ABST/"MULTI|~ 5 P [Oct 28,
A AR (BRRE R

BE 4% IFIBER 2 2005
B A A 51 %2y |US 4973127,US 5388174 » US 5396572
(INT.CL.) (Reference | » US.5481634 - US 5603870 > US
G02B"006/36:

Cited ) 9613025 US 5620634 - US 5666456 -
G02B:006/00

US 5689599 » US 5768455 » US
9901262

%‘ﬁ:}i’ﬁﬁ ﬁ_il’p'&{:
BEFREEAMAS L O o
J—"’IGIE,E\{Q*'H.PP‘,__;"‘ ﬁ;"g‘. g T . ‘@if%f%'ﬁi?g .

£ 41# it (Functions):
@ﬁ%ﬁﬂ%’@ﬁ¢’%%@&<"”?%%@% fag o bldeos ki &
b REBMERERY o FRA KR E T MR B LA A ocTE

i# 2 3% % (Results):

Lucent B % 8 %A 5 SRSB4 E > % LR FHL 250 X3V Ay %
o FoRE S CHE B RRY M s T g ks b

PR r WA A o i AT S SRR S el B NA
SR - K- At TR BRBEE N B A BTRGH
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http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F4973127
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F5388174
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F5396572
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F5396572
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F5396572
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F5481634
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F5603870
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F5613025
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F5620634
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F5666456
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F5689599
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F5768455
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F5901262
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LSRR 4

% 9
Windowless,rectangular ferrule in a
% 41 ¢ #i |preassembled multifiber connector and B ALk R
associated assembly method
58 #p NP
March 16, March 10,
(Patent |US6,547,449 (Date of (Date of
2001 1998
No.) Filed) Issued)

Dean, Jr.; David L. (Hickory,
NC); Luther; James P.
(Hickory, NC); Rosson; Joel

B4 _ ; C. (Hickory, NC); Giebel;
Corning Cable Systems LLC 2 M _
A _ Markus A. (Hickory, NC);
(Hickory; NC) (Inventors) _
(Assignee) Wagner; Karl M. (Hickory,

NC);:Theuerkorn; Thomas
(Hickory, NC); Knecht;
Dennis M. (Hickory, NC)

, #7  |AN/ Corning AND ABST/ MUTIL |~ 17 P
A AR |BRAL Oct.25,2005
i 42 F |[FIBER CONNECTOR Hy

];Q‘]K’SAV\&\FI 5132 g_Q [

US5727102,US 5809191 - US 5896479 -
(INT.CL.) |G02B 006/36 ( Reference

US 6062740 - US 6129865

Cited)

SR TE-E AR L Y

DFFREFLAFHe QBRI E Ko > RZDFLBHIE -
Q#m Td G sELGH RFELBHIE - BRI -

% 414 & (Functions):
(1)F et § SLRBRE -
(2)—3—‘?’? —l'—»—-tlc‘ggqu_j ‘E’E?P\ﬁgbg,—g«%%g;a:
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http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F5727102
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F5809191
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F5896479
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F6062740
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F6129865
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LSRR 4

%10
% 41 ¢ # |Optical fiber plug B R
% U558 ¢ NE
September February
(Patent US. 6,848,838 (Date of (Date of
19, 2002 1, 2005
No.) Filed) Issued)
Doss; Donald G. (Round
191 i | (
3M Innovative Properties = M A JRock, TX), Hardcastle;
A
_ Company (St. Paul, MN) (Inventors) |DavidS.(Liberty Hill,
(Assignee) )
, g A 17 B |Oct.26,
A AR BRI Optical fiber
4= 2 2005
=Py . glzg < & 1US4418983, 4511620, 4986626,
(INT.CL.) 5381498, 5466532, 5619604,
6/25420060101); | L Relerence
. Cited) 5638477, 5682450, 5732174,
5734770, 5741552, 5757997,
6/38.(20060101);
5813902, 5857045 , 6026210,
G02B 006/36
6078719; 6099392
iﬂk’ﬁﬁ w2 I AR

LFOWARE > A PG EBEM A 0 I HRE N 25
753,%? iiféﬁ‘%]%%%fu ’ %_?f;(f)\; j\ﬁr’;r—g d F o

£ 4]# it (Functions):
Bk @ﬁi%]f-ﬁ - A RSB R - B D kg B EH T AV AR
@%J o

i 2 3% % (Results)

PP dRE B Ry KB e g s 22 % 5 e fli e
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http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2FPTO%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F4418983
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2FPTO%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F4511620
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2FPTO%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F4986626
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2FPTO%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F5381498
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2FPTO%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F5466532
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2FPTO%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F5619604
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2FPTO%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F5638477
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2FPTO%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F5682450
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2FPTO%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F5732174
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2FPTO%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F5734770
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2FPTO%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F5741552
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2FPTO%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F5757997
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2FPTO%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F5813902
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2FPTO%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F5857045
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2FPTO%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F6026210
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2FPTO%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F6078719
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2FPTO%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F6099392
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