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[57) ABSTRACT

A ferrule having an optical fiber connected thereto and
a spherical lens are fixed in a cylindrical lens holder to
form a fiber collimator. The thickness of a cylindrical
wall of the lens holder is made smaller at a spherical lens
receiving portion than the other portion and the cylin-
drical lens holder is fixed to a substrate by welding. A
pair of such fiber collimators are provided in an oppos-
ing relationship to each other on the substrate, and an
optical function element is disposed between the oppos-
ing fiber collimators to form an optical device. By pro- .
vision of a light path changing over mechanism as such
optical function element, an optical switch of a small
size having a high performance can be provided.

9 Claims, 4 Drawing Sheets

21

e

DOCKET

_ ARM

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent Sep. 17, 1991 Sheet 1 of 4 5,048,912

FIG. 1 §
l[l 13
[
Zz 7 7L /// Zz 77 /'A/ |
o) 17 70 0 / 1‘7 o3 //
'ﬁlé \V}\ K>\ 2 J l | ‘\\K/ //{//\ //\/\J/Zi/
A oy e Y
N Az = WAz, N
- % 3 { N \/ \
N\ 7777 %
AT \\\}\\\t\\\ NN AN
7 . 3% 3 é 2 b
FIG. 2 |
27\ 37 / Ib
\\ //
1
o1 ’( ,‘ ] /47 /13
‘ - l . -[ ] : —
- » |
41 - 35~ 45
49 T =
/[ ~-39 \\
51 c\5 .
43

DOCKET

_ ARM

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent Sep. 17, 1991 Sheet 2 of 4 5,048,912

FIG. 3

37
Vﬂ\v 2227 7 N
/" 4;{’ g\ 25
39a ,_\7/% N — 29
# N\ Y]
;f j\jL\§K_ 3
s~ A0 BN R
7 NENPES
37a NP
39c¢ /4@5\: E
43 \ N
VA SZITEIEI: ,\—350

W
W
o

FIG. 4A FIG. 4B

37, ~——-— 35 37

) | E—
ar 33 T — 33
41 ‘ 41 |
39 : # ~—29
37a i : r29 ‘ 39 J
43 = =
394 43 < [

DOCKET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent

Sep. 17, 1991

Sheet 3 of 4

FIG.

53¢

53a

53
53b

{ (
AT

R R

5,048,912

7R T Ve
19
FIG. 6
65 55
. SO \; AN \'\\7
g 3~ »‘ruj’zﬂ/iss er, v ?9
|‘O%w AN S
/ Y \\/\r‘-"ll u_‘{/\é\\ L:)A \
o AN N @y \sy ©
S VS //V//// ///
- 60

[A)OCKET

LARM

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent Sep. 17, 1991

FIG.

Sheet 4 of 4 5,048,912

8

\7
1
7T 77T A
19 — =
SR 53
h&/ 7] \
67} 73 61
17a \ I7b
63
FIG. 9
T7
\\;;7 |
81
79\ / | 59 61

.
>7_77r«\\\

/E:ﬁ

DOCKET

&E

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g Keep your litigation team up-to-date with real-time
alerts and advanced team management tools built for
the enterprise, all while greatly reducing PACER spend.

Our comprehensive service means we can handle Federal,
State, and Administrative courts across the country.

Advanced Docket Research

With over 230 million records, Docket Alarm’s cloud-native
O docket research platform finds what other services can't.
‘ Coverage includes Federal, State, plus PTAB, TTAB, ITC
and NLRB decisions, all in one place.

Identify arguments that have been successful in the past
with full text, pinpoint searching. Link to case law cited
within any court document via Fastcase.

Analytics At Your Fingertips

° Learn what happened the last time a particular judge,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

o ®
Advanced out-of-the-box PTAB and TTAB analytics are
always at your fingertips.

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

API

Docket Alarm offers a powerful API
(application programming inter-
face) to developers that want to
integrate case filings into their apps.

LAW FIRMS

Build custom dashboards for your
attorneys and clients with live data
direct from the court.

Automate many repetitive legal
tasks like conflict checks, document
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks
for companies and debtors.

E-DISCOVERY AND

LEGAL VENDORS

Sync your system to PACER to
automate legal marketing.

WHAT WILL YOU BUILD? @ sales@docketalarm.com 1-866-77-FASTCASE




