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in the attached transmittal letter (form PTO/AlNBZA or equivalent): ‘

  
   
 

  

05251
OR  

  
  

 

I hereby appoint Practitioner(s) named below as mylour attorney(s) or agent(s). and to transact all business in the
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including gathering. preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

lfa timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and ofthe International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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PTO/AlA/14 (12-13)
Approved for use through 01/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76 . .

Title of Invention LENS ASSEMBLY

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

 
Secrecy Order 37 CFR 5.2

CI Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.) 

Inventor Information:

Inventor 1

Legal Name

-———-
Residence Information (Select One) 0 us Residency @ Non us Residency 0 Active us Military Service

Mailing Address of Inventor:

Address 1 2F., No. 33, Keya Rd., Daya Dist.

Address 2

City Taichung City State/Province

Postal Code TW

Inventor 2

Legal Name

Prefix Given Name Middle Name Family Name Suffix

Residence Information (Select One) 0 us Residency @ Non us Residency 0 Active us Military Service

Mailing Address of Inventor:

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button.

 
Correspondence Information:
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PTO/AlA/14(12-13)
Approved for use through 01/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76 . .

Title of Invention LENS ASSEMBLY

Enter either Customer Number or complete the Correspondence Information section below.

For further information see 37 CFR1.33(a).

|:| An Address is being provided for the correspondence Information of this application.

Application Information:

Title of the Invention LENS ASSEMBLY

Attorney DocketNumber— Small Entity Status Claimed |:|
Application Type Nonprovisional

Total Number of Drawing Sheets (if any) _ Suggested Figure for Publication (if any)-
Filing By Reference:

 
  Only compete this section when filing an application by reference under 35 U.S.C. 1 11(c) and 37 CFR1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., ”Domestic Benefit/National Stage Information" and "Foreign Priority Information").

  
 

 
 

 For the purposes ofa filing date under 37 CFR 1.53(b), the description and any drawings ofthe present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR1.57(a).

Application number of the previously Filing date (YYYY-MM-DD)
filed application

Publication Information:

|:| Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Intellectual Property Authority or Country

Request Not to Publish. I hereby request that the attached application not be published under
35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the

subject of an application filed in another country, or under a multilateral international agreement, that requires

publication at eighteen months after filing.
 
Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer

Number will be used for the Representative Information during processing. 
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PTO/AlA/14(12-13)
Approved for use through 01/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76 . .

Title of Invention LENS ASSEMBLY

Please Select One: (9 Customer Number 0 us Patent Practitioner 0 Limited Recognition (37 CFR 11.9

Customer Number 05251

 
Domestic Benefit/National Stage Information:
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c) or indicate National Stage

entn/ from a PCT application. Providing this information in the application data sheet constitutes the specific reference required

by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the application number blank.

Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)

Additional Domestic Benefit/National Stage Data may be generated within this form

by selecting the Add button.

 
Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet

constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.5'5(d). When priority is claimed to a foreign application

that is eligible for retrieval under the priority document exchange program (PDX)I the information will be used by the Office to

automatically attempt retrieval pursuant to 37 CFR 1.55(h)(1) and (2). Under the PDX program, applicant bears the ultimate

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual

property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Application Number Countryl Filing Date (YYYY-MM-DD) Access Codei(if applicable)

Additional Foreign Priority Data may be generated within this form by selecting the
Add button.
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PTO/AlA/14 (12-13)
Approved for use through 01/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.
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Application Data Sheet 37 CFR 1.76—
Title of Invention LENS ASSEMBLY

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition

Applications

 

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March

|:| 16, 2013.
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AIA.
 

Authorization to Permit Access:

|Z Authorization to Permit Access to the Instant Application by the Participating Offices

If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO),
the Japan Patent Office (JPO), the Korean Intellectual Property Office (KIPO), the World Intellectual Property Office (WIPO),
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application
is filed access to the instant patent application. See 37 CFR 1.14(c) and (h). This box should not be checked if the applicant
does not wish the EPO, JPO, KIPO, WIPO, or other intellectual property office in which a foreign application claiming priority
to the instant patent application is filed to have access to the instant patent application.

In accordance with 37 CFR 1.14(h)(3), access will be provided to a copy of the instant patent application with respect
to: 1) the instant patent application-as-filed; 2) any foreign application to which the instant patent application
claims priority under 35 U.S.C. 119(a)—(d) if a copy of the foreign application that satisfies the certified copy requirement of
37 CFR 1.55 has been filed in the instant patent application; and 3) any US. application-as-filed from which benefit is

sought in the instant patent application.

In accordance with 37 CFR 1.14(c), access may be provided to information concerning the date 0 ffiling this Authorization.

 
Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office. 
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PTO/AlA/14 (12-13)
Approved for use through 01/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76 . .

Title of Invention LENS ASSEMBLY

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who othen/vise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who othen/vise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be
identified in this section.

0 Legal Representative under 35 U.S.C. 117 0 Joint Inventor

0 Person to whom the inventor is obligated to assign. 0 Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally lncapacitated Inventor :

If the Applicant is an Organization check here.

organization Name ABILITY OPTO-ELECTRONICS TECHNOLOGY 00., LTD.

Mailing Address Information For Applicant:

Address 1 2F., No. 33, Keya Rd., Daya Dist.

Address 2

City Taichung City State/Province

Countn/I TW Postal Code 42881

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button.

 
Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not subsitute for compliance with any requirement of part 3 of Title 37 of CFR to
have an assignment recorded by the Office.

Assignee

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication . An assignee-applicant identified in the "Applicant Information" section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication. 

If the Assignee or Non-Applicant Assignee is an Organization check here.
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PTO/AlA/14(12-13)
Approved for use through 01/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76 . .

Title of Invention LENS ASSEMBLY

Middle Name Family Name Suffix

Mailing Address Information For Assignee including Non-Applicant Assignee:

—
Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by

selecting the Add button.

 
Signature:

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and
certifications.

Additional Signature may be generated within this form by selecting the Add button.
 

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, US. Patent and
Trademark Office, US. Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (PL 93-579) requires that you be given certain information in connection with your submission of the attached form related to
a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection
of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is
used by the US. Patent and Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not
furnish the requested information, the US. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S.C. 552)
and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine
whether the Freedom of Information Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or
administrative tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an
individual, to whom the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of
the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in
order to perform a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed,
as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent C o o p eration Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security
review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee,
during an inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records
management practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the
GSA regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant
to 35 U.S.C. 122(b) or issuance ofa patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to public inspections or an issued
patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the
USPTO becomes aware of a violation or potential violation of law or regulation.
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LENS ASSEMBLY

CROSS-REFERENCE TO RELATED APPLICATION

This application. claims priority of Taiwanese

Application No. 102131525, filed on September 2, 2013.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a lens assembly,

more particularly to a compact wide—angle four—piece

imaging lens assembly.

2. Description of the Related Art

A conventional imaging lens assembly is frequently

adoptedijianelectronicproduct,suchaseamobilephone,

a smart phone, a tablet computer, a notebook computer,

a camera and so forth. With the continuous improvement

ofelectronicproducts,atendencytowardcompactdesign

while maintaining high performance of the electronic

products is desired. Accordingly, an imaging lens

assembly is also developed toward a trend of being

compact and having thin dimensions. Meanwhile, for the

purpose of raising resolving power, an imaging lens

assembly is required to progress to have a wider angle

of view.

Even though conventional imaging lens assemblies,

such as the optical lens assemblies disclosed in

Taiwanese Patent Application Publication Numbers

 
201215941, 201224568 and 201239443, are provided with

four-piece lens frameworks, these imaging lens

HP, Ex. 1004
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assemblies may not further satisfyra desire for compact

design and a wider angle of view.

Accordingly,inordertoenableanelectronicdevice

to achieve effects of both compact design and high

performance,awide—angleimaginglensassemblycapable

of improving resolving power thereof and having

miniature dimensions is desired on the market.

SUMMARY OF THE INVENTION

Therefore, an object of the present invention is to

provide a four—piece imaging lens assembly which has

compact and thin.dimensions and which has axnider angle

of view for improving resolving power thereof.

Accordingly,alensassemblyofthepresentinvention

comprises a lens set and a non—adjustable diaphragm.

The lens set includes a first lens, a second lens, a

third lens and a fourth lens arranged in sequence from

an object side to an image side along an optical axis

of the lens assembly. The first lens has a positive

optical power adjacent to the optical axis, and has a

convexobject—sidesurfacewhichfacestheobjectside,

and an image—side surface which faces the image side.

At least one of the object—side surface and the

image—side surface of the first lens is an aspherical

surface. The second lens has a positive optical power

adjacenttotheopticalaxis,andhasaconveximage—side

surface which faces the image side, and an object—side

surface which faces the object side. At least one of

HP, Ex. 1004
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the object—side surface and the image—side surface of

the second lens iseuiaspherical surface. The third lens

has a negative optical power adjacent to the optical

axis, and hasaiconcave object—side surface which.faces

the object side, and a convex image—side surface which

faces the image side. At least one of the object—side

surface and the image—side surface of the third lens

is antaspherical surface. The fourth lens hassapositive

optical power adjacent to the optical axis, and has an

image—side surface which faces the image side and.which

has a concave portion around the optical axis, an

object—side surface which faces the object side, and

a peripheral surface which interconnects the

 
object—side surface and the image—side surface. Each

of the object—side surface and the image—side surface

of the fourth lens is an aspherical surface. At least

oneoftheobject—sidesurfaceandtheimage—sidesurface

of the fourth lens has an inflection point located

between the optical axis and the peripheral surface.

The non—adjustable diaphragm is located between the

object side and the second lens of the lens set. The

lens assembly satisfies

lS<HFOV/f<50,

in which, HFOV represents one half of a maximum angle

of view of the lens assembly and has a unit of degree,

and f represents a focal length of the lens assembly

and has a unit of millimeter.
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BRIEF DESCRIPTION OF THE DRAWINGS

Other features and advantages of the present

inventionwillbecomeapparentinthefollowingdetailed

description of th thr pr fcrr d mbodiments with

 

reference to the accompanying drawings, of which:

Figure liseaschematic diagranlillustratingeifirst

preferred embodiment of a lens assembly according to

the present invention;

Figure 2 illustrates simulation results of

astigmatismaberrationanddistortionaberrationofthe

first preferred embodiment;

Figure 3illustrates simulation result<3fspherical

aberration of the firs: preferred embodiment;

Figure4is;aschematicdiagramillustratingeasecond 
preferred embodiment of a lens assembly according to

the present invention;

Figure 5 illustrates simulation results of

astigmatismaberrationanddistortionaberrationofthe

second preferred embodiment;

Figure 6illustrates simulation.result<3fspherical

aberration of the second preferred embodiment;

Figure 7jfisa schematic diagrantillustratingaithird

preferred embodiment of a lens assembly according to

the present invention;

Figure 8 illustrates simulation results of

astigmatismaberrationanddistortionaberrationofthe

third preferred embodiment; and
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Figure 9illustrates simulation resulttofspherical

aberration of the third preferred embodiment.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to FigureZL a first preferred.embodiment

of'a lens assembly, according to the present invention,

comprises a lens set 1, a non-adjustable diaphragm 2,

and a filter lens 3.

The lens set 1 includes a first lens 11, a second

lens 12, a third lens 13 and a fourth lens 14 arranged

in sequence from.an object side to an image side along

an optical axis L of the lens assembly. The first lens

11 has a positive optical power adjacent,to the optical

axis L, and has a convex object—side surface 111 which

faces the object side, and an image—side surface 112

which faces the image side. At least one of the

object—side surface 111 and the image—side surface 112

ofthefirstlenslj.isanasphericalsurface.Thesecond

lens 12 has a positive optical power adjacent to the

optical axis L, and has a convex image—side surface 121

which faces the image side, and an object—side surface

122 which faces the object side. At least one of the

object-side surface 121 and the image—side surface 122

ofthesecondlens12:hsanasphericalsurface.Thethird

lens 13 has a negative optical power adjacent to the

optical axis L, and has a concave object—side surface

l31whichfacestheobjectside,andeaconveximage—side

surface 132 which faces the image side. At least one

HP, Ex. 1004
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oftheobject—sidesurface131andtheimage—sidesurface

132 of the third lens 13 is an aspherical surface. The

fourth lens 14 has a positive optical power adjacent

to the optical axis L, and has an image~side surface

141 which faces the image side and which has a concave

portionaroundtheopticalaxisL,anobjectvsidesurface

142whichfacestheobjectside,andatwripheralsurface

143whichinterconnectstheobject—sidesurfacel41and

the image—side surface 142. Each of the object-side

surface14landtheimmge—sidesurface142<mfthefourth

lens 14 is an aspherical surface. At least one of the

object—side surface 141 and the image—side surface 142

of the fourth lens 14 has an inflection point located

between the optical axis L and the peripheral surface

143.

The non—adjustable diaphragm 2 is located between

the object side and the second lens 12 of the lens set

1.

The lens assembly satisfies the following

conditions:

15<HFOV/f<50, (1)

O.8<1f/f3|<2.5, <2)

0 3<ct1/ct2<2.0, and (3)

0<ct3/ct4<1.0, (4)

in which, HFOV represents one half of a maximum angle

of View of the lens assembly and has a unit of degree,

f represents a focal length of the lens assembly and

I{P,iEx.1004
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has a unit of millimeter, f3 is a focal length of the

thirdlensl3andhasaunitofnfillimeter,ctlrepresents

 
a center thickness of the first lens ll, ct2 represents

acenterthicknessofthesecondlens12,ct3represents

a center thickness of the third lens 13, ct4 represents

a center thickness of the forth lens 14, and each of

ctl, ct2, ct3 and ct4 has a unit of millimeter.

Preferably, the lens assembly of the present

invention further satisfies the following conditions:

HFOV>35°, and (5)

f<2.7 mm. (6)

The condition (1) explicates that a higher value of

HFOVrepresentsawiderangleofviewofthelensassembly

ofthepresentinventionsoexstoincreasetheresolving

power thereof, while a lower value of the focal length

f enables a more compact lens assembly. Conditions (5)

and (6) further explicate advantages of the wider angle

of view and the compact and thin dimensions of the lens

assembly of the present invention.

It is noted that the lens assembly of the present

invention further satisfies the following conditions:

Nd3>l.56, (7)

V3<29, (8)

Nd2<l.56, (9)

v2>29, (10)

in which, Nd3 is a refractive index of the third lens

l3 for light with axnavelength equal to 587 nanometers,

HP, Ex. 1004
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V3 is a coefficient of dispersion of the third lens 13

for light with a wavelength equal to 587 nanometers,

Nd2isearefractiveindex<flfthesecondlens12 forlight

with a wavelength equal to 587 nanometers, and V2 is

a coefficient of dispersion of the second lens 12 for

light with a wavelength equal to 587 nanometers.

Conditions (7) to (10) explicate that an absolute value

of the optical power of the third lens 13 is greater

thananabsolutevalueoftheopticalpowerofthesecond

lens 12 of the present invention.

Moreover, the aspherical surfaces of the lens

assembly of the present invention satisfy:

= ~—-——Ch—O+ AM + 13/76 +028 + D12” + Eh” + Fh” +Gh“’
1+[1 —(k+ l)c“h‘] °

+ H/z‘8 + Jh20 +

Z

in which, 2 is a displacement, along the optical axis

L, of the aspherical surface from a vertex of the

aspherical surface ataidistancelifrontthe optical axis

L, c is a reciprocal of the radius of curvature, k is

the conic constant, and A, B, C, D, E, F, G, H, J and

so forth are aspheric coefficients. Surface profiles

of the aspherical surfaces are able to correct

aberrations, reduce tolerance sensitivity and provide

a wide—angle capability.

 <First Preferred Embodiment>

Referring to Figure 1 to Figure 3, parameters of the

first preferred embodiment of the lens assembly are

HP, Ex. 1004
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summarized as follows: fl=2.l9 mm f2=2.05 mm, f3=—l.l6

mm, f4=l.52 mm, f=l.6O mm, ctl=O.284 mm, ct2=0.368 mm,

ct3=0.190 mm, ct4=0.472 mm, HFOV=44°.

The first preferred embodiment of the lens assembly

satisfies condition (1) to condition (ll), where:

HFOV/f=27.5,|f/f3|=l.38,ctl/ct2=0.77,ct3/ct4=0.40,

Nd2=l.535, Nd3=1.636, V2=56.07, V3=23.89.

Figure 2 illustrates astigmatism aberration and

distortionaberrationof11K;firstpreferredembodiment.

Figure 3 illustrates spherical aberration of the first

preferredembodiment.Tablelbelowshowstheparameters

ofcomponentsofthefirstpreferredembodiment,inwhich

the filter lens 3 has an object—side surface 31 and an

image—side surface 32.

Table    

First preferred embodiment 

  

y w

0 5:1 ‘5' Q g U m
C m n— H m U 5

Component/ H Q m o *4 H m Q m
< P' H x‘ 5 w » W O
m c m 5 Q o 5 3 0

Surface d‘ m 6 m m fl C m
C Q) m x H B h‘ H
H O o m < U a
m m m ‘\ m g v

, —d
Non—adjustable

a) ~0.03

diaphragm 2  Object—side
1.361 0.284

First surface 111
_x (fl u) U1 

 
lens 11 Image—side

 
—8.119 0.194

surface 112

   56.07 2.19
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Object—side
-2.042 0.368

Second surface 121
1.535 56.07 2.05

lens 12 Image—side
—0.760 0.159

surface 122

Object—side
—0.289 0.190

Third surface 131
1.636 23.89 ~1.16

lens 13 Image-side
—0.596 0.038

surface 132 L—
Object-side

0.488 0 472
Fourth surface 141

11.535 56.07 1.52

lens 14 Image—side
0.805 0.25

surface 142

Object—side
a) 0.21

Filter surface 31
1.517 64.17

lens 3 Image—side
K) 0.332

surface 32

        
 

Coefficientsfortheasphericalsurfacesofthefirst

preferred embodiment are provided in Table 2 below.

 

  

  

 

 

  

 
     
 

Table 2

__J First lens 11 Second lens 12
Object—side Image—side Object—side Image—side

surface 111 surface 112 surface 121 surface 122

k 4—0 0 7.191788 —3.784132

A —O.2065838 —0.7720604 —1.4905075 —1.1446487

B —3.3390093 1.4937038 13.548352 —13.499105

C 45.617387 _4—48.87327 —222.85883 142.67618

FD ~568.5172 417.56966 1762.543 —811.19607
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E 3836.6411 —1866.3668 —7503.2608 2964.6502

F —14300.609 3693.0414 17228.893 —6161.6996

G 22470.012 —1072.5651 —16174.808 5342.7346

Third lens 13 Fourth lens 14
 

Object—side
 
Image—side Object-side Image-side

 

 

 

 

 

 

 

 
 

  
 

  

 

 
30.761799

 
 

 
0.58039414

surface 131 surface 132 surface 141 surface 142

W838175 —1.077898 —7.06691 7—2.241616_1__

A —4.9202522 —O.5217609 0.10412867 —0.3678477

B 18.914991 0.96784978 —1.6835431 0.10715581

0 —20.771041 12.065814 4.2811759 40.31062551
D 12.125511 }—35.497597 —6.3438122 —0.5323217

E —142.85927 22.957229 5.6351203 0.37789525

F 243.02698 33.940443 —2.7711759 —0.1331051

G —33.635537 0.018683511
 

<Second Preferred  3mbodiment>

Referring to Figure 4 to Figure 6, parameters of a

second preferred embodiment of the

according to the present invention,

follows: f1=2.39 mm,

mm, f=1.60 mm,

mm,

in Table 3.

ct4=0 . 450 mm, HFOV=44°,

ct1=0.276 mm,

f2=2.08 mm,

lens

Ct2=0.392 mm,

f3=-1.45 mm,

assembly,

are summarized as

f4=l.85

ct3=0.204

and are further tabulated

 
Thesecondpreferredembodimentofthelensassembly

(l)

HFOV/f=27.5,|f/f3|=1.10,ctl/ct2=O.70,ct3/ct4=0.45,

satisfies condition to condition (11), where:

Nd2=l.535, Nd3=l.636, V2=56.07, V3=23.89.
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distortion aberration

12

of the second

illustrates astigmatism aberration and

preferred

embodiment. Figure 6 illustrates spherical aberration

of the second preferred embodiment.

 

 

 

 

 
 

   

 

 

 

 

 
 

       
 

Table 3

Second preferred embodiment

ow 2:: 53” 5 FF
5 m a H “m U 5

Conponent/ 2 B; m 0 S H m G Wn w 9 fl O
9);: U3: Q0 :3 ’30

Sirface d‘ m p m m h C m
C mm xH B Al-J
HO hm < E; g
(Di’h ('D\ (D H V

Object—side
1.172 0.276

First surface 121
1.535 56.07 2.39

lens 11 Image—side
12.524 0.002

surface 112

Non—adjustable
m 0.193

diaohragm 2

Object’side —2.352 0.392—T
Second surface 121

1 535 56.07 2.08

lens 12 Image—side
—0.800 0 165

surface 122

Object—side
—0.295 0.204

Third_ surface 131
1.636 23.89 —1 45

lens 13 Image—side_1
—0.550 0.022

surface 132
L

Object—side
0.526 0.450

Fourth surface 141
1.535 56.07 1.85

lens 14 Image~side
0.786 0.25

surface 142
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Object—side

 

m 0.21
Filter surface 31

1.517

lens 3 Image-side
m 0.352

surface 32  64.17

 

Coefficients for the aspherical surfaces of the

 

second preferred embodiment are provided in the

following Table 4.

Table 4

First lens 11 Second lens 12
 

Object—side

surface 111

 

Image-side

surface 112

Object—side Image—side

surface 121—1 surface 122  

 

 

 

 

  

  

 

 

1
Object—side

Surface 131

 

Image—side

surface 132

Object—side

Surface 141

W27.67006 o 0 —0.1133277
A 1.9885098 —0.37701082 —0.96274237 —0.ooo25411

B —16.754161 ~0.49422655 2.5787486 ~13.638266

[c 121.87784 —25.697915 —75.20593 111954826

}D_[—697.96568 372.82808 563.02784 —775.83633
E 2523.3236 —3090.4143 ~2537.022 [3121.5568

—F—l—5159.4588 12641.669 4107.643 —6765.6192

G 4272.9124 —20091.048 1821-595 6044-1686

Third lens 13 Fourth lens 14

Image—side

surface 142
 

 

  

 

 

  
58.628841

   [k —3.670904 —1.68l659 -7.045281 —3.872049

A -3 9824733 —0.37652375 0.000309204 —0.15744128

B 9.3522783 —3.5402459 —1.3786241 I—_—O.21216838

C -14.277191 22.786238 3.9107049 0.6311134

D ~34.875393 -6.1155891 —0.74118053 
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3 13.198369 ’—6.5038799 5 4923776 0.45196807

-63l.l631 ‘60.790568 —2.6266688 -O.14266076
956.17439 ‘—37.9l9506 0.51902791 O‘Ol825282

   
 

<Third Preferred Embodiment>

Referring to Figure 7 to Figure 9, parameters of a

third. preferred. embodiment of the lens assembly,

according to the present invention, are summarized as

follows: fl=2.55 mm, f2=O.86 mm, f3=—O.6l mm, f4=O.98

mm, f=l.13 mm, ctl=O.239 mm, ct2=O.266 mm, ct3=O.187

mm, ct4=0.429 mm, HFOV=44°, and are further tabulated

in Table 5.

The third preferred embodiment of the lens assembly

satisfies condition (1) to condition (11), where:

HFOV/f=39.0,If/f3|=l.85,ctl/ct2=O.90,ct3/ct4=0.44,

Nd2=l.535, Nd3=1.636, V2=56.07, V3=23.89.

Figure 8 illustrates astigmatism aberration and

distortionaberrationofthethirdpreferredembodiment.

Figure 9 illustrates spherical aberration of the third

preferred embodiment.

 

 

  
       
 

Table 5

Third preferred embodiment

H:——3 SE1 C” H

25 if a gg
Component/ 2 E m 0 S' 1 m a g

m: “We” 13 2,50
Surface g m U’ 5 m 0 C m

C r0“) x“ B “1—!
H 2‘ v a
m T m ‘\ m g E

Non—adjustable
w —0.00l

diaphragm 2
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Object—side

1.903 0.239
First surface 111

1.535 56.07 2.55

lens 11 Image—side
~4.616 0.062

surface 112

Object—side
3 029 0.266

Second surface 121
1.535 56.07 0.86

lens 12 Image—side
—0.528 0.095

surface 122

Object—side
—0.184 0.187

Third surface 131
1.636 23.89 —0.61

lens 13 Image—side
—0.483 0.092

surface 132

Object—side _+
0.430 0.429

Fourth surface 141
1.535 56.07 0.98

lens 14 Image—side
1.549 0 125

surface 142

Object—side rm 0.210
Filter surface 31

1.517 64.17

lens 3 Image—side

f 32 L—— m 0.325sur ace l

  
  

Coefficientsfortheasphericalsurfacesofthethird

 
preferredembodimentareprovidedinthefollowingTable

6.

Table 6 

First lens 11 Second lens 12
  

Object—side Image—side Object—side Image—side

  
 

surface 111 surface 112 Surface 121 surface 122

k 8.58328 —2824.922 42.97767 0.7395685
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—l.2031657 ~9.8439l98 -7.ll30345 0.63242517
 

12.223278 116.10956 4.0234552 —132.3459 

—l918.3lll ~1775.4567 —507.4352l 2590.488
 

 
 

 

 

  

 

   

 

  

 
 

 

 
  

 
 
  

 

I

D 6722.3948 —15124.178 ~7707.7496 -20847.637 '
2123163.2 652775.39 80989.53 l38170.7 ‘
—52922573 —5158083.1 1130631.4 —1000249.5 }

G 3.7786e+008 11596365 —8089358.7 3411687.3

Third lens 13 Fourth lens 14 _

—__[_6B§eot:sidev———Emage—side Object—side Image—sideSurface 131 surface 132 Surface 141 surface 142

k —1.926854 —O.3569793 ~5.810289 1.443596

A -4.0319876 —0.15762397 —0.05755995 —0.20237191J
B —130.00916 8.7724173 —1.4813813 0.7721049

0—3983.5728 116.23539 9.9370396 —8.9338663

D ~22497.967 -2l8.09901 —60.63752 26.574088

E —103474.15 —4855.6445 190.69088 —38.350854

F 1277642.5 24221.919 ~287.85565 27.456949

G —3002346 —32489.178 163.69987 —8.006268

   
 

 
  

To sum up, the effects of the present invention may

be summarized as follows:

l.Afeatureofthermesentinventionresidesinthat

thelensassemblysatisfies15<HFOV/f<50.Moreover,the

U- lens assembly also satisfies condition (1) to condition

(11) so as to increase the resolving power of the lens

assembly, increase angle of view thereof, and reduce

a thickness thereof to achieve a compact design.
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2. A higher value of HFOV of the lens assembly

represents a wider angle of view of the lens assembly

so as to increase the resolving power thereof.

3. A lower value of the focal length f of the lens

 
assembly enables smaller and thinner dimensions

thereof.

Therefore,thelensassemblyofthepresentinvention

may have compact and thin dimensions while exhibiting

high performances.

While the present invention has been described in

connection.with what are considered.the most practical

and preferred embodiments, it is understood that this

invention is not limited to the disclosed embodiments

but is intended to cover various arrangements included

within the spirit and scope of the broadest

interpretationsoastoencompassallsuchmodifications

and equivalent arrangements.
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WHAT IS CLAIMED IS:

1. A lens assembly comprising:

alenssetwhichincludesafirstlens,asecondlens,

a third lens andeafourth lens arranged.in sequence from

an object side to an image side along an optical axis

of said lens assembly, wherein

said first lens has a positive optical power

adjacent to the optical axis, and has a convex

object—side surface which faces the object side, and

an image-side surface which faces the image side, at

leastoneofsaidobject—sidesurfaceandsaidimage—side

surface of said first lens being an aspherical surface,

said second lens has a positive optical power 
adjacenttotheoptica;axis,andhasaconveximage—side

surface which faces the image side, and an object—side

surface which faces the object side, at least one of

said object-side surface and said image—side surface

of said second lens being an aspherical surface,

said third lens has a negative optical power

adjacent to the optical axis, and has a concave

object—side surface which faces the object side, and

a convex image—side surface which faces the image side,

at least one of said object—side surface and said

image—sidesurfaceofsaidthirdlensbeinganaspherical

surface,

said fourth lens has a positive optical power

adjacent to the optical axis, and has an image—side

HP, Ex. 1004
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surfacewhichfacestheimagesideandwhichhasaconcave

portionaroundiflmeopticalaxis, anobject—sidesurface

which faces the object side, and a peripheral surface

which interconnects said object—side surface and said

image—side surface, each of said object—side surface

and said image—side surface of said fourth lens being

an aspherical surface, at least one of said object—side

surface and said image—side surface of said fourth lens

having an inflection.point located between the optical

axis and said peripheral surface; and

a non—adjustable diaphragm located between the

object side and said second lens of said lens set;

wherein said lens assembly satisfies

15<HFOV/f<50,

in which, HFOV represents one half of a maximum angle

of View of said lens assembly and has a unit of degree,

and f represents a focal length of said lens assembly

and has a unit of millimeter.

2. The lens assembly as claimed in Claim 1, further

satisfying:

HFOV>35°.

3. The lens assembly as claimed in Claim 1, further

satisfying:

f<2.7 mm.

I{P,iEx.1004
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4. The lens assembly as claimed in Claim 1, further

satisfying:

Nd3>l.56, and

V3<29,

in which, Nd3 is a refractive index of said third lens

for light with a wavelength equal to 587 nanometers,

and V3 isaicoefficient.of dispersion of said third lens

for light with a wavelength equal to 587 nanometers.

5. The lens assembly as claimed in Claim 4, further

satisfying:

Nd2<l.56, and

V2>29,

in which, Nd2 is a refractive index of said second lens

for light with a wavelength equal to 587 nanometers,

and V2 is a coefficient of dispersion of said second

lensforlightwithawavelengthequalto587nanometers.

6. The lens assembly as claimed in Claim 1, further

satisfying:

O.8<|f/f3|<2.5,

in which, f3 is a focal length of said third lens and

has a unit of millimeter.

7. The lens assembly as claimed in Claim 1, further

satisfying:

O.3<ctl/ct2<2.0, and

HP, Ex. 1004

Page33



 Ex. 1004 
Page 34

HP,

U]

21

O<ct3/ct4<1.0,

inwhich,ctlrepresentsacenterthicknessofsaidfirst

lens, ct2 represents a center thickness of said second

lens, ct3 represents a center thickness of said third

lens, ct4 represents a center thickness of said forth

lens, and each of ctl, ct2, ct3 and ct4 has a unit of

millimeter.
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ABSTRACT OF THE DISCLOSURE

A lens assembly includes a lens set which includes

a first lens, a second lens, a third lens and a fourth

lens arranged in sequence along an optical axis. The

firstlenshaseapositiveopticalpower.Thesecondlens

has a positive optical power. The third lens has a

negative optical power. The fourth lens has a positive

optical power, and has an image—side surface, an

object—side surface, and a peripheral surface

interconnectingthetwo.Atleastoneoftheobject—side

andimage—sidesurfaceshasemiinflectionpointlocated

between the optical axis and the peripheral surface.

 
ThelensassemblysatisfieslS<HFOV/f<50,inwhich,HFOV

represents one half of a maximum angle of view of the

lens assembly, and:frepresentszafocal length thereof.
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in accordance with Title 37, Code ofFederal Regulations, §1.56  

POWER OF ATTORNEY & CORRESPONDENCE ADDRESS 

I hereby appoint the practitioners of Shook, Hardy & Bacon L.L.P.
associated with CUSTOMERNUMBER 05251 as my attorneys or agents to prosecute this application and transact
all business in the United States Patent and Trademark Office connected therewith. Please direct all correspondence to
the address associated with the above-noted Customer Number.

 
  
 

ASSIGNMENT & APPLICANT INFORMATION   

WHEREAS, l/We, whose full legal names, mailing addresses and residence addresses appear below hereinafter
referred to as ASSIGNOR, have invented certain new and useful improvements in the application identified above
(hereinafter referred to as THE INVENTION or design, if applicable) for which a patent is sought;

 
WHEREAS, ABILITY OPTO—ELECTRONICS TECHNOLOGY CO.. LTD, whose mailing address is 2F. No.

33 Keya Rd.. Dava Dist..Taichung City Taiwan (hereinafter referred to as ASSIGNEE), is desirous of acquiring the
entire right, title and interest in and to said application and the invention(s) and improvement(s) therein disclosed, for the
United States of America, and any Letters Patent which may issue therefor in the United States and all divisions,
continuations, reissues, renewals and/or extensions thereof.

 
 

NOW, THEREFORE, for good and valuable consideration, receipt of which is hereby acknowledged, we,
ASSIGNOR does hereby assign, sell, transfer and set over unto the ASSIGNEE the entire right, title and interest in and
to said application and the invention(s) and improvement(s) therein disclosed, for the United States of America, and any
Letters Patent which may issue therefor in the United States and all divisions, continuations, reissues, renewals and/0r
extensions thereof, said ASSIGNEE to have and to hold the interests herein assigned to the full ends of the terms of said

Letters Patent and any and all divisions, continuations, reissues, renewals and/or extensions thereof, respectively, as fully
and entirely as the same would have been held and enjoyed by the ASSIGNOR had this assignment not been made.

ACCORDINGLY, ASSIGNOR hereby acknowledges ASSIGNEE as sole APPLICANT for and to said
INVENTION (design, if applicable) as defined under Title 37, Code ofFederaZ Regulations 5559142 and 1.46, and as

defined and recognized under all available international conventions and treaties in respect of said INVENTION (design,
if applicable).
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ALSO, ASSIGNOR hereby agrees to execute any documents that legally may be required in connection with the
filing, prosecution and maintenance of said application or any other patent applicationts) or inventor certificate(s) in the
United States, including additional documents that may be required to affirm the rights of ASSlGNEE in and to said
lNVENTION, all without further consideration. ASSIGNOR also agrees, without further consideration and at
ASSIGNEE‘S expense, to identify and communicate to ASSIGNEE at ASSlGNEE'S request documents and information
concerning the INVENTION (design, ifapplicabie) that are within ASSIGNOR'S possession or control, and to provide
further assurances and testimony on behalf ot‘ASSIGNEE that lawfully may be required of ASSIGNOR in respect ofthe
prosecution, maintenance and defense of any patent application or patent encompassed within the terms of this
instrument. ASSIGNOR'S obligations under this instrument shall extend to ASSIGNOR’S heirs, executors,
administrators and other legal representatives.

ASSlGNOR hereby authorizes and requests the Commissioner of Patents and Trademarks to issue any and all
United States Letters Patent referred to above to ASSIGNEE of the entire right, title and interest in and to the same, for
ASSIGNEE‘S sole use and behalf; and for the use and behalf of ASSlGNEE‘S legal representatives and successors, to the
full end ofthe term for which such Letters patent may be granted, as fully and entirely as the same would have been held
by ASSIGNOR had this assignment and sale not been made.

  
 
  

Full Legal Name o/‘I’irs‘! or Sale Inventor (First and .-\1idt1{e + EtrlilLl’NdME or SURNAME)

Hung—Kuo YU
RerirlmceAr/rlless — Street iliailing Address - Street

2F., No. 33, Keya Rd., Daya Dist. 2F., No. 33, Keya Rd., Daya Dist.

on City

Taichung City Taichung City  Stale or Country P0510] Cude State or Country Postal Code

Taiwan 42881 Taiwan 42881

Srawm‘uae 5 L DATE

fii 96(6Q iii/Wt (if Fem Ttk December 6, 2013
 
  

m See following pages for additional joint inventors.
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PHI! Legal Name ofNut Inventor (First and Middle + FAMILY M13113 or SURNAME)

Chao—Hsiang YANG
Rexidence Adz/rat‘s — Street Mailing Adz/res: —— Sheet

2F., No. 33, Keya Rd., Daya Dist. 2F., No. 33, Keya Rd., Daya Dist.
Cm City

Taichung City Taichung City 

State or Country Postal Code State or Country Payml Code

Taiwan 42881 Taiwan 42881
Slam Tum: 0.4 n:

L gm 2% 3364 L, m; M Viéimnr  December 6, 2013

  
 Full Legal Name of;\’ext Inventor (First rlml Middle + FAMILY NAME or SURNIIME)
 

 

 

Itexirleuce Address — Street Mailing Address — Street

 

City

State or Country Postal Code Sum: or Country Postal Code

SIG.\}(Tl/Rl-,‘ DATE

 

Full Legal Name ofWax! Inventor (Firs! and Middle + FAMILY N41“ 
l—_____._.___._—.._

R651'deuce A (It/r235 - Street Nailing A (ldruxx ~— .S‘rreel
 

  
State or Conmry I'ostul Code State or Country Form! Cotlc 
Sic/wtwkr um:

  

  

Full Legal Mum anext Inventor (First and Mir/(Ila + IMMIL YNAME or SURNAME)

Rmin’ence Ark/ms — Street J [ofIing A dtlrexs' - Street

 
 

State or Catmtry Postal Code State or Country Postal Code

5mm 7 was
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PATENT ASSIGNMENT COVER SHEET

Electronic Version v1.1

Stylesheet Version v1.2

SUBMISSION TYPE: NEW ASSIGNMENT

NATURE OF CONVEYANCE: ASSIGNMENT

CONVEYING PARTY DATA

HUNG—KUOYU 12/06/2013

CHAO—HSIANG YANG 12/06/2013

RECEIVING PARTY DATA

EPAS ID: PAT2661329

 

 

ABILITY OPTO—ELECTRONICS TECHNOLOGY CO., LTD

PROPERTY NUMBERS Total: 1

Application Number: 14141665

CORRESPONDENCE DATA

Fax Number: (816)421-5547

Phone: 816-474-6550

Email: smlewis@shb.com

Correspondence wfll be sent via US Malt when the emafl attempt Is unsuccessful.

Correspondent Name: SHOOK, HARDY & BACON LLP INTELLECTUAL PR

Address Line 1: 2555 GRAND BLVD

Address Line 4: KANSAS CITY, MISSOURI 64108-2613

ATTORNEY DOCKET NUMBER: SIIP.201299

NAME OF SUBMITTER: THOMAS T. MOGA
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This document serves as an Oath/Declaration (37 CFR 1.63).

Total Attachments: 3

source=S|IP201299DeclarationandAssignment#page1.tif

source=S|IP201299DeclarationandAssignment#page2.tif

source=S|IP201299DeclarationandAssignment#page3.tif 

HP, Ex. 1004

Page 49



 Ex. 1004 
Page 50

HP,

ATTORNEY DOCKET No.2

COMBINED DECLARATION FOR UTILITY OR DESIGN PATENT APPLICATION,

ASSIGNMENT AND APPOINTMENT OF ATTORNEY (37 C.F.R. §1.63)

 

 

(Earliest US or PCT applicationfiling date must be 011 or alter Seg[ember 16, 2012)
 

As the below named inventor(s), I hereby declare that:
This declaration is directed to:

[Z The attached application,

[3 US or PCT International Application No. filed on

The TITLE of Invention is:

LENS ASSEMBLY

I made or authorized the making of an application for the invention (design, if applicable) identified by the above Title.

I believe thatI am the original inventor or an original joint inventor of the invention (design, if applicable) claimed in the
application.

I hereby acknowledge that any willful false statement made in this declaration is punishable under Title 18, US. Code,
§1001 by fine or imprisonment of not more than (5) years, or both.

I hereby state that I have reviewed and understand the contents of the above-identified application, including the claims;
and I understand and am competent to execute this Declaration for Utility or Design Patent Application and
Appointment of Attorney.

I am aware of and acknowledge the duty to disclose information which is material to the patentability of this application
in accordance with Title 37, Code ofFederal Regulations, §1.56  

POWER OF ATTORNEY & CORRESPONDENCE ADDRESS 

I hereby appoint the practitioners of Shook, Hardy & Bacon L.L.P.
associated with CUSTOMERNUMBER 05251 as my attorneys or agents to prosecute this application and transact
all business in the United States Patent and Trademark Office connected therewith. Please direct all correspondence to
the address associated with the above-noted Customer Number.

 
  
 

ASSIGNMENT & APPLICANT INFORMATION   

WHEREAS, l/We, whose full legal names, mailing addresses and residence addresses appear below hereinafter
referred to as ASSIGNOR, have invented certain new and useful improvements in the application identified above
(hereinafter referred to as THE INVENTION or design, if applicable) for which a patent is sought;

 
WHEREAS, ABILITY OPTO—ELECTRONICS TECHNOLOGY CO.. LTD, whose mailing address is 2F. No.

33 Keya Rd.. Dava Dist..Taichung City Taiwan (hereinafter referred to as ASSIGNEE), is desirous of acquiring the
entire right, title and interest in and to said application and the invention(s) and improvement(s) therein disclosed, for the
United States of America, and any Letters Patent which may issue therefor in the United States and all divisions,
continuations, reissues, renewals and/or extensions thereof.

 
 

NOW, THEREFORE, for good and valuable consideration, receipt of which is hereby acknowledged, we,
ASSIGNOR does hereby assign, sell, transfer and set over unto the ASSIGNEE the entire right, title and interest in and
to said application and the invention(s) and improvement(s) therein disclosed, for the United States of America, and any
Letters Patent which may issue therefor in the United States and all divisions, continuations, reissues, renewals and/0r
extensions thereof, said ASSIGNEE to have and to hold the interests herein assigned to the full ends of the terms of said

Letters Patent and any and all divisions, continuations, reissues, renewals and/or extensions thereof, respectively, as fully
and entirely as the same would have been held and enjoyed by the ASSIGNOR had this assignment not been made.

ACCORDINGLY, ASSIGNOR hereby acknowledges ASSIGNEE as sole APPLICANT for and to said
INVENTION (design, if applicable) as defined under Title 37, Code ofFederaZ Regulations 5559142 and 1.46, and as

defined and recognized under all available international conventions and treaties in respect of said INVENTION (design,
if applicable).
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ALSO, ASSIGNOR hereby agrees to execute any documents that legally may be required in connection with the
filing, prosecution and maintenance of said application or any other patent applicationts) or inventor certificate(s) in the
United States, including additional documents that may be required to affirm the rights of ASSlGNEE in and to said
lNVENTION, all without further consideration. ASSIGNOR also agrees, without further consideration and at
ASSIGNEE‘S expense, to identify and communicate to ASSIGNEE at ASSlGNEE'S request documents and information
concerning the INVENTION (design, ifapplicabie) that are within ASSIGNOR'S possession or control, and to provide
further assurances and testimony on behalf ot‘ASSIGNEE that lawfully may be required of ASSIGNOR in respect ofthe
prosecution, maintenance and defense of any patent application or patent encompassed within the terms of this
instrument. ASSIGNOR'S obligations under this instrument shall extend to ASSIGNOR’S heirs, executors,
administrators and other legal representatives.

ASSlGNOR hereby authorizes and requests the Commissioner of Patents and Trademarks to issue any and all
United States Letters Patent referred to above to ASSIGNEE of the entire right, title and interest in and to the same, for
ASSIGNEE‘S sole use and behalf; and for the use and behalf of ASSlGNEE‘S legal representatives and successors, to the
full end ofthe term for which such Letters patent may be granted, as fully and entirely as the same would have been held
by ASSIGNOR had this assignment and sale not been made.

  
 
  

Full Legal Name o/‘I’irs‘! or Sale Inventor (First and .-\1idt1{e + EtrlilLl’NdME or SURNAME)

Hung—Kuo YU
Residence .4 (1111935 — Stray! iliailing A ddrexs - Street

2F., No. 33, Keya Rd., Daya Dist. 2F., No. 33, Keya Rd., Daya Dist.

on City

Taichung City Taichung City  Stale or Country P0510] Cude State or Country Postal Code

Taiwan 42881 Taiwan 42881

Srawm‘uae 5 L DATE

fii 96(6Q iii/Wt (if Fem Ttk December 6, 2013
 
  

m See following pages for additional joint inventors.
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Dccinmiion For Utility or Design Patent Application ATTORNEY DOCKET Non,
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PHI! Legal Name ofNut Inventor (First and Middle + FAMILY M13113 or SURNAME)

Chao—Hsiang YANG
Rexidence Adz/rat‘s — Street Mailing Adz/res: —— Sheet

2F., No. 33, Keya Rd., Daya Dist. 2F., No. 33, Keya Rd., Daya Dist.
Cm City

Taichung City Taichung City 

State or Country Postal Code State or Country Payml Code

Taiwan 42881 Taiwan 42881
Slam Tum: 0.4 n:

L gm 2% 3364 L, m; M Viéimnr  December 6, 2013

  
 Full Legal Name of;\’ext Inventor (First rlml Middle + FAMILY NAME or SURNIIME)
 

 

 

Itexirleuce Address — Street Mailing Address — Street

 

City

State or Country Postal Code Sum: or Country Postal Code

SIG.\}(Tl/Rl-,‘ DATE

 

Full Legal Name ofWax! Inventor (Firs! and Middle + FAMILY N41“ 
l—_____._.___._—.._

R651'deuce A (It/r235 - Street Nailing A (ldruxx ~— .S‘rreel
 

  
State or Conmry I'ostul Code State or Country Form! Cotlc 
Sic/wtwkr um:

  

  

Full Legal Mum anext Inventor (First and Mir/(Ila + IMMIL YNAME or SURNAME)

Rmin’ence Ark/ms — Street J [ofIing A dtlrexs' - Street

 
 

State or Catmtry Postal Code State or Country Postal Code

5mm 7 was
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
AddIESS. COMMISSIONER FOR PATENTSPO BOX 1450

Alexandria, Vilgmia 22313-1450wwwusptogov

APPLICATION FILING or GRP ART
NUMBER 371(0) DATE UNIT F FEE REC'D ATTY.DOCKET.NO TOT CLAHVIS IND CLAIMS

 
 
   

14/141,665 12/27/2013 2872 1600 31119201299 7 1

CONFIRMATION NO. 9554

5251 FILING RECEIPT

SHOOK, HARDY & BACON LLP

INTELLECTUAL PROPERTY DEPARTMENT lllllllllllll111lllll11111111llllllllllllllllllllllllllllll11llllllllllllllllllllll000000066007392
2555 GRAND BLVD

KANSAS CITY, MO 64108-2613

Date Mailed: 01/09/2014

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination

in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the

application must include the following identification information: the US. APPLICATION NUMBER, FILING DATE,

NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please

submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the

changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit

any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply

to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

lnventor(s)

Hung-Kuo Yu, Taichung City, TAIWAN;

Chao-Hsiang Yang, Taichung City, TAIWAN;

Applicant(s)

ABILITY OPTO-ELECTRONICS TECHNOLOGY CO., LTD., Taichung City, TAIWAN

Assignment For Published Patent Application

ABILITY OPTO-ELECTRONICS TECHNOLOGY CO., LTD., Taichung City, TAIWAN

Power of Attorney: The patent practitioners associated with Customer Number 05251

Domestic Applications for which benefit is claimed - None.

A proper domestic benefit claim must be provided in an Application Data Sheet in order to constitute a claim for
domestic benefit. See 37 CFR 1.76 and 1.78.

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the

USPTO. Please see http://www.uspto.gov for more information.)
TAIWAN 10213525 09/02/2013

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices

(PTO/SB/39 or its equivalent) has been received by the USPTO.

If Required, Foreign Filing License Granted: 01/09/2014

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

is US 14/141,665

Projected Publication Date: 03/05/2015

Non-Publication Request: No
page 1 of 3
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Early Publication Request: No
Title

LENS ASSEMBLY

Preliminary Class

359

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a US. patent extend only throughout the territory of the United States and have no

effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent

in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international

application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same

effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing

of patent applications on the same invention in member countries, but does not result in a grant of "an international

patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent

protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an

application for patent in that country in accordance with its particular laws. Since the laws of many countries differ

in various respects from the patent law of the United States, applicants are advised to seek guidance from specific

foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must

issue a license before applicants can apply for a patent in a foreign country. The filing of a US. patent application

serves as a request for a foreign filing license. The application's filing receipt contains further information and

guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the

section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign

patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it

can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish

to consult the US. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific

countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may

call the US. Government hotline at 1-866-999-HALT (1-866-999-4258).

page 2 of 3
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LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING

LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where

the conditions for issuance of a license have been met, regardless of whether or not a license may be required as

set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier

license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The

date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless

it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter

as imposed by any Government contract or the provisions of existing laws relating to espionage and the national

security or the export of technical data. Licensees should apprise themselves of current regulations especially with

respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of

State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and

Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of

Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING

LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,

if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed

from the filing date of this application and the licensee has not received any indication of a secrecy order under 35

U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

 

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for

business investment, innovation, and commercialization of new technologies. The US. offers tremendous resources

and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to

promote and facilitate business investment. SelectUSA provides information assistance to the international investor

community; serves as an ombudsman for existing and potential investors; advocates on behalf of US. cities, states,

and regions competing for global investment; and counsels US. economic development organizations on investment

attraction best practices. To learn more about why the United States is the best country in the world to develop

technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1 -202-482—6800.
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PATENT APPLICATION FEE DETERMINATION RECORD Application or DOCkeT Number
Substitute for Form PTO-875 14/141,665

APPLICATION AS FILED - PART I OTHER THAN

Column 1 (Column 2) SMALL ENTITY SMALL ENTITY

BASIC FEE
(37 CFR1.16(a) (b) or (0))
SEARCH FEE
(37 CFR1.16(k) (i) or(m))

EXAMINATION) FOEE»(37 CFR116(O

If the specification and drawings exceed 100
APPLICATION SIZE sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional
(37 CFR1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.

41 (a)(1)(G) and 37 CFR1.16(s).

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j))

* lfthe difference in column 1 is less than zero, enter ”0” in column 2.

APPLICATION AS AMENDED - PART II

OTHER THAN

(Column 2) (Column 3) SMALL ENTITY
CLAIMS HIGHEST

REMAINING NUMBER ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY FEE($) FEE($)

AMENDMENT PAID FOR
Total

(37 CFR1.16(i))

Independent(37 OFR1. 16(h))

Application Size Fee (37 CFR1.16(S))
AMENDMENTA

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j))

TOTAL
ADD'L FEE

(Column 2) (Column 3)
CLAIMS HIGHEST

REMAINING NUMBER ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY FEE($) FEE($)

AMENDMENT PAID FOR
Total

(37 OFR1. 16(i))
Independent

(37 OFR1. 16(h))

Application Size Fee (37 CFR1.16(S))
AMENDMENTB

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j))

TOTAL
ADD'L FEE ADD'L FEE

* lfthe entry in column 1 is less than the entry in column 2, write ”0” in column 3.
** lfthe ”Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter ”20”.

*** If the ”Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter ”3”.
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
AddIESS. COMMISSIONER FOR PATENTSPO BOX 1450

Alexandria, Viigmia 22313-1450wwwusptogov

APPLICATION NUMBER F ING OR 371 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

 
 
   

14/141,665 12/27/2013 Hung-Kuo Yu 31113201299
CONFIRMATION NO. 9554

5251 POA ACCEPTANCE LETTER

SHOCK, HARDY & BACON LLP

INTELLECTUAL PROPERTY DEPARTMENT llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll00000006600635
2555 GRAND BLVD

KANSAS CITY, MO 64108-2613

Date Mailed: 01/09/2014

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 12/27/2013.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the

above address as provided by 37 CFR 1.33.

/btsebhatu/

 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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Wfifififlfi$€§fiéfi
INTELLECTUAL PROPERTY OFFICE

MINISTRY OF ECONOMIC AFFAIRS

REPUBLIC OF CHINA

fifimmmxfi’%$Efi%¢fi¢%$wa$’lfifim’
fi$fififihT

This is to certify that annexed is a true Copy from the records of this office of

the application as originally filed which is identified hereunder I

$€fiazayyt2013$095023 '1

Application Date Sep. 2, 20143

SP 3% 2% 0% = 102131525

Application No.

EF' 3% A 2 iififififififlkf’fifil‘fifié}

Applicant(s) '

é§~ EH Aiifii‘g5

Inventor(s)

,% ~§
Director General

u.owiwwnmmw..
.aun'135-342

71,2 3$_1_0_H_fi_933 B01

Oct. 14, 2013
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E! Landscape Table on CD 
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Document(s)

Reply to Missing Partsl
incomplete Application

Reply to Missing Parts
under 37 CFR 1.52 or 1.53

USEDD
SIGNATURE OF APPLICANTl ATTORNEY, OR AGENT

Firm Name ’
Shook Hardy & Bacon L.L.P.

Printed name
Thomas T. Moga

CERTIFICATE OF TRANSMISSION/MAILING

l hereby certify that this correspondence is being facsimile transmitted to the USPTO or deposited with the United States Postal Service with
sufficient postage as first class mail in an envelope addressed to: Commissioner for Patents, PO. Box 1450, Alexandria, VA 22313-1450 on
the date shown below:

Signature .ISaundra M. Lewrs/

Typed or printed name Saundra M. Lewis a January 17. 2014
This collection of information is required by 37 CFR 1.5, The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and1.14. This collection is estimated to 2 hours to complete, including
gathering. preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the
amoum of time you require to comptete this form and/or suggestions for reducing this burden, should be sent to the Chief lnfonnation Officer, US. Patent and
Trademark Office, US. Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND To: Commissioner for Patents, PO. Box 1450, Alexandria, VA 22313-1450.

 
  

  

 
Ifyou need assistance in completing the form, call 1-800-PTO—9199 and select option 2.
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HP,

' Privacy Act Statement 
The Privac -:- ‘ 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;
and (3) the principal purpose for which the information is used by the US. Patent and Trademark
Office is to process and/or examine your submission related to a patent application or patent. If you do
not furnish the requested information, the US. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent. '

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the
Freedom of lnforrnation Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the coUrse of settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency’s responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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= ‘88 code 508:9

DOC. nescdpiifin: infm'maiien Siscinsme Statement ($0ij flied  
 

{NFORMATIQN NSCLOSQRE

STATEMEMT BY APPUCANT

{ Not for submission under 3? CFR 1.99}

Anniicatinn Number 141MSSS 

Fis‘ing Daie 2013-72—2? 

First Named inventor Hung-K238 Yu 

Ari Unit 

Examiner Name ’tephone {-3. Men   
Attorney Becket Number SiEPQB‘i‘SS-‘Q

 
 

 

USEATENTS 

Examiner Ciie
inéiiai" Nd

Paten? Number
Kind

Code‘- issue Bate
Name nf Pateniee nr Appfidant
df Med Basement,

PagesiCoiumnsiLines where

Reinva n‘t Passages or Rei‘evan?

Figures Appear
   81'} ‘E 43,8813  381 ‘3 39-66  Che-n, at aé.  
 

if you wish in and additidnai US. Patent citatinn infarmatinn piease «:Eic‘k ihe Add bufidn. 

U.$.PATENT APPLICATION PUBLICATEONS 

 

 

 

       
 

 

 

 Examiner . Pubiinaiinn Kind Pubiieetidn Name 5:? Pateniee nr Appfidant Pagesicmumnsiunes “We
; . ,, Cite No i a 1 i . Reinvent Passages or Remain?2mm Numeer Lode:- Date df Med Basement, ‘ ,,

Figmes Appear

‘E 261 181283”; 381 136-62 Tsei

2 2'01 ESQQQGOQ 2m 2434-213 Hm et Si,

3 2'01 2&14033e 2G12~68~GF Huang et ai.

a? 20128258354 EE‘EE-‘m—M Tani. ei ai.

if ydu wish to add addiiionai US. Pubiisned Apniicaiion citatinn infdrmaiion piease dick; the Add butinn.

FDREKSN PATENT QGCUMENTS

NEWS of Patentee or Pageeficiumnsiunes
Examiner Cite Foreign Documeni Country Kind Pubiidatidn ' fl ' ' where Reievant

. i x ,3 ‘ a, .- ‘ Appaicant df Gated ‘
instsai No Number» {inn-3L; Case“? Data Passages m“ ReinvantBeaumem . ,

Figures Appear

 
   

 
   

m '11(f)
1

‘N'Ja 31.1.1?an
HP, Ex. 1004

Page 88

 
 



 Ex. 1004 
Page 89

HP,

 

Appiteatten Number mmmes 

Fii'mg Date 2013-12-2? 

{NFORMATIQN NSELOSGRE
Fitsi Name-d tswenter Hung-Kim Yu 

STATEMENT BY APPUCANT     
 

 

 

  
 

 

 

  
 

 

 

, , _ Art Unit 28%
{ Not far submassmn under 37 CFR 1.93}

Examiner Meme Stephane 8. Men

Attorney Becket Number StEPQBt‘mQ

1 “28041 t 5313234 JP :3 2884-G4~82 Susumu

2 “2803’? E8889 JP :3 EBB?-GT~‘$2 Matsakt et at.

3 20891Q28‘1'3 JP A 2889-88-2? Yeshikazu
  
         
 

it you wish ta add additienai Foreign Patent Document citation informatien pteese etiek the Add button 

NQflvPATENT LETERATURE DOCUMENTS 

ineiude name at the auther {tn CAPtTAL LETTERS}. titie e? the arttcte {when appmpréate}. titte ef the item

{back magazine, j-eumatt eerie}. symposium, eataieg; eta}, date, pageet‘s)‘ veiumevéesue numberie}, TE

pubiieher, eéty andior ceuntry where ambushed.

Examiner Cite

tnittats* N0
 

 

  
    
 

if 3mm wish to add additEe-ne} non~patem titerature document {titetton tnformatien pieese diet; the Add button 

EXAMINER SRGNATURE 

Examiner Stgnature Date Censieered    

’EXAWNER: meta: if retereeee considered. whether at net ettation is m cantormance with MPEP 509, Draw tine thmugh a

ettetton if not in confermance and not censtdeted. tnciude cepy at this term wtth next mmmtznicatéon te ap-piéeant 

 
 
 
 

=‘ or MFEP eased *‘ Em‘er etfite that Ears; ..: .eemie-nt by the M's-Setter cede {WSW} 
 

   
 

 
 

f ‘c‘ = ‘ . easements; s r s . the ye 'the reign es‘ the Emp . '* . the SE‘Eiai number at the patent easement
'* Kind a? dam-men: by :31? apprepr‘ symbols as i 7 ed or: the document under WERE) Standard . . . . . s: .. .7 _. 5 Rep: * ‘n 55 to meme a meet mark here if
Engtten {sewage transiatim 55 t med.
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Ahpiieatien Number Mimi‘ses 

Fiiing Date ZG‘iS-i‘E-E? 

{NFORMATIQN DiSCLOSLiRE

STATEMEMT BY APPLiCANT

First Name-ct iswenter Hung-hue Ye 

  
   , , _ Art Unit 28%

t Not far submissmh under 37 CFR 1.93}
Exemiher Name Stephehe 8. Aster:

Attorney Becket Number SiEPQBt‘mQ 

 

CERTiFiCATiDN STATEMENT

Pieese see 3? CFR 1,9? and 1.98 to mate the eepreeriate seteetients}:

Then: each item et intermetteh eehteineti in the infermetion diseieetzre statement was first eitett in any cemmuuieetien

from a foreign patent ettiee in a counterpart fereign appiicatien not more than three months prim to the tiiing at the

intermetien diseieeure statement. See 37‘ SW: t.§?{e}(’t}.

 

  
 

QR

That no item ef intermetion centamed in the intermetion e‘isctheure statemeht was cited in a communication from a

foreign patent ett'ice in e eeurtterpart fereigri appiicetien, ehd, to the hhewietige of the person signing the certifieetieh

after making reesenahte inquiry, he item at intormatien Chittaiueci in the intermetiou diesiesure statement was knewn to

any indivieuei designated in 3? CFR t‘SfSte} mere than three months prior te the fiiing at the ihtermetien die-eieeure

statement, See 3? CFR terteit’Et

 

  
 

 

See attached certification statement.
 
 

The fee eet terth in 3? CFR ti? {i3} has heeh submitted herewith
   
Z A certification statemeht is het submitted herewith.

SiGNATURE

A signature at the app‘tic‘ant er representative is required in accordance with CFR 7.33.1 13.13 Pieese see GFR term for the

term at the signature
 

Signature Uhomes T. Mega! Date tYYYY-MMvGD} 2ft! 5-0t—I32 

NemetPririt Thomas T. Mega Registration Numher 34,88‘t     
This eeiieetien et infermetien is required by 3? CFR 1.9? and 1538. The infermetion is required te obtain er retain a herietit hy the

pubiic which is te tiie {end by the USPTO to process} an appiicatien, Confidehtéaitty is governed by 35 USC. 1223‘ and 3? CFR

15M. This eeiieetieh is estimated to take t hour to cemeiete, theiueihg gathering preeering ene‘ euhmitténg the eempieted

aeptieetien term to the USPTO. Time witi vary depending upon the individuei case. Ami cemmehte en the ameunt at time you

require to eemptete this term andi‘er euggeettehe for reducing this burden sheuid he sent to the Chief infermetieh Officer. US.

Patent ane Trademark Ottiee. US. Department of Cemmerce: P10. Sex wee Atexehdrie, VA 22313-1453 DO NOT SEND

FEES OR COMPLETED FQRMS TB THiS ABBRESS. SEND TO: Commiesiener for Patents, FAD. Box 14503 Atexandria,
VA 2231 3-1456.
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Privacy Act Statement

 

 
The Privacy Act or rare {P.L. ss—srai requires that you be given certain information in connection with your submission of the

attached term reiated to a patent appiicaticn or catent. Accordingiy, pursuant to the requirements of the Act. piease he advised

that; {t} the generai authority for the coiiection hi this information is 35 USS. sierra}; {2i turnishing oi the information soiicited

is yoiuntary; and {3} the principai purpose tor which the interntaiion is used by the US. Patent and Trademark Office is to

process andr'or examine your sucmission reiated to a patent apoiicaticn or patent. it you do not furnish the requested

information: the US. Patent and Trademark Office may not he ahie to process anchor examine your submission which may

resuit in termination of proceedings or abandonment of the aociication or expiration of the patent,

The information crowded by you in this form wiii he suhiect to the toiiowino routine uses:

’i'

93

go

The information on this form wiii he treated contidentiaiiy to the extent aiiowed under the Freedom of information Act

{5 USE. 552} and the Pris cy Act (5 USE. 552a}. Records from this system ct records may he disciosed to the

Department oi Justice to determine whether the Freedom of information Act requires disoiosure of these record s.

a record trom this system of records may he discihse-d. as a routine use. in the course of presenting evidence to a

court. magistrate or administrative trihunai, in-ciuding discicsures to opposing counsei in the course of settiement

negotiations.

a record in this system or records may he disciosed, as a routine use, to a Memo-er of Congress suhmittino a

request introiyino an individuai: to whom the record pertains when the individuai has requested assistance from the

itiiemher with respect to the subject matter of the record.

a record in this system or records may he disciosed, as a routine use, to a contractor of the Agency having need for

the information in order to cericrm a contract, Recipients of information shaii he reouired tc compiy with the

requirements of the Privacy Act otters. as amended, pursuant to 5 USE, 552mm}.

a record reieted to an internationai Aoniication tiieri under the Patent Cooceration Treaty in this system of records

may he discicsed, as a routine use. to the internationai Bureau of the Worid inteiiectuai Procerty Organization: pursuant

to the Patent Cooperation Treaty.

is record in this system or records may he disciosed, as a routine use, to another iederai agency for purposes of

Nationai Security review {35 USS tat} and for review pursuant to the Atomic Energy Act {42 USS. Ethic};

A record from this system at records may he discicsed. as a routine use. to the Administrator, Genera! Services, or

hisr'her designee, during an inspection of records conducted by GSA as part of that agency‘s resoonsihiiity to

recommend improvements in records management practices and programs. under authority ct as U.S.C. 2&84 and

acne. Such disciosare shaii he made in accordance with the GSA re-gutations governing inspection of records for this

purpose, and any other reiey'ani tie. GSA or Commerce) directiye. Such disciesore shaii not he used to matte
determinations ahcut indiy‘iduats.

a record trom this system of records may he discihse-d. as a routine use. to the ouciic att ~r either cuhiicatioh ot

the appiicatien pursuant to 35 U.S.C. math} or issuance of a patent pursuant to 35 USS. iSi. Further. a record

may he discicse-d. suhieot to the iirnitetzions of 3” CFR its, as a routine use to the cuhiic it the record was tiied in

an acpiicatien which hecame abandoned or in which the proceedings were terminated and which appiication is

referenced by either a cuhiished appiication. an appiicaticn open to ouciio inspections or an issued catent.

A record from this system at records may he discicsed. as a routine use. to a Federai‘ State; or iocai iaw

enforcement agency: it the USPTO becomes aware at a visitation or potentziai yioiation of taw or reguiation,
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(8) JP 2004 102284 A 2004.4.2
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HP,

(1'7) JP 2004 102284 A 2004.4.2

X: h2/R
1+J1—(1 + K)h2/R2

{mhh=JW+Z

+A4h4+A6h6+A8h8+A10h10+A12h12

[0060}

E5R$%WQ%WM1.Zfiflflzmfl®fifib7TOHfi%§%fifl?%3.

(%1%mm) m

072?—§?i1,2,8bfi?.

[0061]

[i 1 ]

(ififl1)

f=4.191 mm fB=1.795 mm F=2.88 2Y=5.08Imn

E313 R (m) D (mm) N d v d

1 4. 425 1.10 1. 58313 59. 4 20

2 -9. 128 0. 20

EU a) 020

3 —3. 207 1. 20 1. 53040 56. 0

4 -1.092 0.34

5 '0. 726 0. 86 1. 58300 30. 0

6 -1. 524 0. 10

7 2. 538 1. 14 1. 53040 56. 0 80

8 2. 712

[0062}

(a? 2 1
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HP,

fiSfi

fittfi

%5E

fiBE

$7E

fiBfi

(18)

aliflififiéi

K: 9. 21940

A4= -1. 90800 X

A6: 3. 78880 X

A8= — .01770 X

A10: 1 61350 X

= -2. 43830 X

A4= 1. 33880 X

A6: 1 41590 X

A8= 9. 87250 X

A10: 2 11700 X

= -1 91890

A4= 1 13150 X

A6= 8 99300 X

A8= -3 76430 X

A10: 6 11200 X

A12= -3 26330 X

K= -3 37000 X

A4= 8 35040 X

A6: 2 41350 X

A8= -5 17700 X

A10= -3. 05050 X

A12= 1. 39000 X

K: -11. 9490

A4= -2. 26290 X

A6: -1. 73770 X

A8= 1. 64710 X

A10: -3. 32140 X

A12= -1. 80240 X

K: -4. 42490

A4= -4. 22960 X

A6: 9. 36890 X

A8= -2. 19520 X

A10= 2.15000 X

A12= -1. 52000 X

||1| WWWOJAd—I—l—l—I

DDOCOOIOOODO—l—l——l—|—l—l l wmeN—n

JP 2004 102284 A 2004.4.2
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HP,

(19) JP 2004 102284 A 2004.4.2

 imfiwu1

(1), (18) L/2Y 1. 36

(10),(14) X-XO h=hmax(2.2mm)

—0. 0758

h=0.7><hmax

-0. 0169

h=0.5><hmax

(13), (17) I f/f234 I

 
[0064]

E$L1H%1072\L2H%2072\L8H%8072\L4H%4072\8H

Kudzfx'sh EIGIIEEEEWH 041%12 (Hifl'fitll%‘ 3F,¢-mtll%\ EEHSL%\ XU7‘JW7J7LIL

:7fl%)?%ze

%1072L1mflfizflflmwfim?n‘%zuy1Lza;U%4vy2L4m\fi

Uzrl/74>%T’MD7°37\7-xy7l/72"7M Eainfllijkfitao. 01%LKT‘5EZe ifw ’%

3D>2L8HfiUW—fl*4F%®73Z¥v70>2$‘flflwmfimo.4%?M

‘rfisz7Hfl®figcgZEWfindQfimmfi4cfi?fiU$EzaChg

Uxfifi(20[t])CWb+80[CJififiQNv77z—WXEW§(A?B)

m+0.001[mm]¥t¢3°

[0065]

[fi4]

  
 

———

[0066]
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HP,

(20) JP 2004 102284 A 2004.4.2

("£71612J2)

b71"7‘*—’7‘Ei5.6.7|€fl1\?5

[0067]

(if)!

(imfififl2)

f=4.2001mn fB=1 791 mm F=2.88 2Y=5 08Imn

fififi R (mm) D (mm) N d v d

1 3.917 1.10 1.51633 64.1

2 —8.052 0.20

fififl) 00 0.20

3 -3.422 1.20 1.53040 56.0

4 -1.083 0.31

5 -0.732 0.86 1.58300 30.0

6 -1.527 0.10

7 2 426 1.07 1.53040 56.0

8 2.322

HP, Ex. 1004
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HP,

$3E

$4fi

%5fi

fiSfi

$7E

%8E

(21)

atifiififiéfii

K= 9.31360

A4= -3. 44480 X 102

A6= 5. 08930 X 102
A8= -1. 53070 X 101

A10: 1. 61750 X 10“

K: -4. 31080 X 10’1
A4= 1. 22030 X 10‘1

A6= -1. 44230 X 10’2
A8: 1. 37060 X 10‘2

A10= 9. 35930 X 10‘3

K= -2. 00120

A4= 1.12270 X 10‘1
A6= 2. 28080 X 10‘3

A8: —8. 64850 X 10‘3
A10: 7. 55610 X 10‘3

A12= -2. 07840 X 10'3

K: —6. 31350 X 10'1

A4= 8. 67650 X 10‘2
A6= 2. 05150 X 10‘2

A8: —8. 87260 X 10‘3
A10: -.1 70460 X 10‘3
A12= 1. 04610 X 10‘3

= -10. 5550

A4= -2. 40450 X 10“2
A6= -1. 81580 X 10'3
A8: 1. 68150 X 10’3

A10: -3. 21750 X 10‘4

A12= -1. 78030 X 10‘4

= -4. 87370

A4= -4. 23390 X 10’2
A6= 9. 32800 X 10‘3

A8: -2. 20080 X 10‘3
A10: 2.16970 X 10‘4

A12= —1. 49000 X 10‘5

JP 2004 102284 A 2004.4.2
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HP,

(22) JP 2004 102284 A 2004.4.2

(10), (14) X-X0 h=hmax (2. 2mm)

-0. 0757

h=0. 7>< hmax

-0. 0170

h=0. 5X hmax

-0. 0050

(13), (17) I f/f234 I

 

 

 
 

 
 
  

  
   

 

   
  
  
  

  

 

  
[0070]

E7H$fifi4§fl£®dl£l§l (ifKEfifl§\ 9F$41%\ EELIX%\ XU?4Zf7‘)l/:IYIJX%) 7*

lib—5.,

%1072'L1HW"3XH¥+7JHH¥$W?$L ’“fiZl/yx'LZfisza’filH/yflLttm 2K

UZfI/747¥\®7°7ny7l//Z"T fiBiflWiJJK$EtO. 01%M'F7‘Z153 it ’%

8l/‘JX"L8I31TCU27— K'X/fhffx0377xfy7l/‘J7J‘é Eflinflfiukitio 4%???)

3.,

21:8. 73x7/7H$+®mr|“$ZEifi$hd,®9§4be§8|"'7_|'\?'IE‘)_§ZF)Z Una:

‘)\*$“,E(20[°C])ICHL+8O[“CJia'E'LfiCD/kv77z—wzfiflzé(A¥B)

r1+0.001[mm]>5’;3.,

[0071}

[is—l  
 

[0072}

(5%” Bimfl)

I/‘/X"7"‘—5"Efi9 10,11,12I’JZ—I’xfi'e
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HP,

"H _\o 04

(28) JP 2004 102284 A 2004.4.2

($35013)

f=5. 309 mm fB=0. 511 mm F=2. 88 2Y=6. 48 mm

fi§% R (mm) D (mm) N d v d

‘1’: U 00 0. 00

1 3. 227 1. 27 1. 69680 55. 5

2 -87. 050 0. 44

3 -3. 364 1. 40 1. 52500 56.0

4 -1. 626 0. 35

5 -1. 021 0.90 1. 58300 30.0

6 -2. 147 0. 10

7 2. 462 1. 10 1. 52500 56.0

8 2. 283 1. 00

9 00 0. 30 1. 51633 64.1

10 00

4]

1

HP, Ex. 1004
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HP,

H" —‘0 —\<1

EBE

$4E

fiSfi

fiBE

$8E

( 24)

3Fi*fi19’§§fi

K: -3. 69470

A4= —2. 00408 X 10 2
A6= 5. 93561 X 10 3

A8: 5. 22016 X 10 4

A10: -2. 38137 X 10 4

K: -8. 46375 X 10 1

A4= -2. 02564 X 10 2
A6= 1. 62756 X 10 2

A8: -4. 14965 X 10 3

A10: 6. 66591 X 10 4

K= -8. 10560 X 101

A4= 6. 31710 X10 2
A6= 4.14530 X 10 4
A8= 4. 30470 X 10 3

A10: -2. 38210 X 10 3
A12= 3. 81300 X 10 4

= —4. 69690 X 101

A4= 1. 50160 X 10 2
A6= 9. 94400 X 10 3

A8: —2. 33050 X 10 3

A10: 3. 92580 X 10 4
A12= -2. 86340 X 10 5

= —8. 06986

A4= -1. 22203 X 10‘2
A6= -1. 10253 X 10‘3

A8: 2. 97022 X 10‘4

A10: -1. 61617 X 10‘5

A12= -1. 33104 X 10’6

K= -4. 95420

A4= -1. 49047 X 10 2
A6= 7. 29589 X 10 4
A8: -2. 84963 X 10 4

A10= 4. 02284 X 10 5

A12= -2. 14994 X 10 5
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——

2),_-fi-
(3), (5) {(v1+v2)/2]-v3_

(10),(14) X-XO h=hmax(2.9mm)

—1.1140

h=0.7><hmax

-0.0247

h=0.5><hmax

—0.0063

(13), (17) I f/f234l
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f=3.952 mm

EEE';

35‘: U

coooNcnmAmN—d

1

(26)

1 613.fi ?.

F=2.88

4. 1 5.

fB=0.437mm

R (mm) D (mm)

00 0.05

3.913 0.93

346.379 0.18

-20.920 1.20

—1.410 0.32

-0.566 0.80

~1.702 0.10

1.248 1.04

2.707 0.75

00 0.30

00 0.20

00 0.40

00

JP 2004 102284 A 2004.4.2

2Y=4.76mm

Nd vd W

.69680 55.5

.52500 56.0

.58300 30.0
20

.52500 56.0

.51633 64.1

.51633 64.1

80

HP, Ex. 1004
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$3E

¥4E

fiSE

fififi

$7E

$8E

(2'7)

afiiflififiifi

K: -1. 34157 X 103
A4= —1. 15552 X 10’2

A6= —9. 72356 X 10‘2

A8= 1. 64161 X 10‘1

A10= -1. 69526 X 10‘1

A12= 5. 93581 X 10‘2

= -3. 64290

A4= — .87313 X 10‘2

A6= - . 13418 X 10‘2

A8= 6. 89382 X 10“2

A10: -1. 35061 X 10‘2
A12= -1. 46313 X 10‘3

= -2. 20465

A4= -1. 19476 X 10'1

A6= 1 02295 X 10‘1

A8= -4 96877 X 10‘2

A10= 3 08960 X 10‘2

A12= -8 23237 X 10'3

= -1. 11107

A4= 3. 10033 X 10‘2
A6= 214144 X 10‘2

A8= -2 26865 X 10‘3
A10= -1 88014 X 10"3

A12= 4 46605 X 10‘4

= -4. 23704

A4= -8. 16271 X 10'4

A6= 1 75735 X 10'3
A8= *1 91328 X 10‘3

A10: 4 88327 X 10‘4

A12= -5 69413 X 10’5

= -8. 14983 X 10‘1

A4= -2. 99336 X 10‘2

A6= 4 55187 X 10‘3

A8= -1 39696 X 10‘3
A10: 1 81788 X 10‘4

A12= — 40282 X 10‘5
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(3).(6) {(v1+v2)/2]-v3_

(1 O) , (14) X-XO h=hmax (2. 3mm)

 
  

  
 

  
  
  

 

 

 
 

  

 
 

 
 

 

 
  
  

 

-0. 8121

h=0. 7 X hmax

—0. 1679

h=0. 5 X hmax

-0. 0454

(13), (17) l f/f234 I m
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fifgfifififie (PDA : Personal Digital Assistance) gmfifiggcfla—g‘so

fifififil

[0002]

fii‘N—VfwjVE;—?®#$§E%R®%&CWW‘fi$bfififi$flmfig

@EfififiEN—Vfwflyfil—yfikfifiéitfi?§%¥§§»2%»fifi5fi%

EleEIfiRL/Tlflé o if; %%%%1:Effiijjfifimwx 5%Vl—Jl/fii‘lfififiéflg) Z k ab

3<fiofH$°C0i5?%@fi%§fi¢éfifitfiiCCD$CMOS§E®$®§

¥fimmeh1maofi$\:he®%@$¥®jym7%mfifia\fifififiewfie

U'llzcfllllfiilii‘flélfiffib VX1136 \ :3 72“”? l‘ ’I‘flifil'gfll‘i‘flfl DE) 0 ii filfilfiflli lfi

fii?®%fi$m£fikfbo\fifibyi®%fi®‘%fi%Rfi%fi§flfhéoW2

H2Xfi€7tWflL\égfififififl5XfiE7tWHfiflEE§EfimLfifififiE

jiéiii’c we a

{0003}

Z®i5EE$EEE¢étbfi\fi$TH\$WtLT4W®bVflEfiHtfifl®

fifibyffi%%§hfh%(fifiifilfiwL3fifi)o

{0004}

{fifiifiUfifi2002i228922%fifi

lfifimfinfifiZOO4—53813%flfi

{fifimfiflfifi20047102234%fifi

 

[fifiwfifi]

[%E‘H7b§fi¥iil%LJ: '3 tfi‘ééflfi]

{0005}

fi%\4WE§®EfiDVflEBMT\fiflfiOEfiéWfifltEELhe®fimgfl

fw§(%fiim1$fi)oLfiLfifiexmfimmfiétfim\fitfibafismww

mmfifiéti£fi¥i¢uyifimfififflfifi?éfifi%k®fi§fifie<§0$¢

<‘flfifiEfig<fiémmtfieoefi‘%%ifl2,3cm\%ifi0a%1uy1

&%2VVX&wfififlfibtfifibyffififiéflfwfifi\VVX%WTW%WK%

ivaQNV—fifi<\Efikéfléfitfiék‘Htfifififiwfififimfiitft

aw\fifimm$+fiQVyi%aaofLifiomfimaflotths\%fi%€\

MifiZfifiE7thL\égfifiiL<H5xfiE7EWFBIOXfiE7fiwEE

mfififitsflfiLtfifimbyimfi%figiflfmeo

{0006]

ifififlfifiéfififififi£ffiéfltfi®T\%®Emflxfifiméflo$?<xfl

OflfifiEwflwuyK%E%fiesaiamLtfimuyx\3;U%®E@VVXE

Efitffifififlfifififiéfié:kfif§éfifi£fiéfifi¢éitm%éc

{fiEEWRTatm®¥%i

{0007]

$fi¥fii6fi®b7i@\W¢flWQMK\WWWEEEEWHtfivyfflgfié

fiiuyxaifi0t\@mmam%mwtmuyxmeaafi2uy2t‘WWflmm

fiemfikfix:zfizuyifleaafi3uyfa\fiflfifimfififiwwwuflfie

WHEfix:xfixuy2T%a%4uyztEfiz\$2uy2tfiauy2amfiw

gfifififi‘fiflfifiiUsfifl%®fifimé<fiéifimfifiah‘@o\uT®%#

male—m Move/$0 7351“ f 1 151% 1 uyyxofiéfififiai f 213%2 uyymtaéfi

fi%\£3flfisvyxmfififi%\fuifimfifififitféo

tfiéo

f1>f2>lf3l ------ (1)

1.0<f/f2<1.5 ------ (2)
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{0008}

$%%Ci&%@byiffl‘$¢ttf4fi$fifib72§tbmf\%DVX%$

mfifififimfib®t§fl1m%:af\mfim€fl0$¢<\%fifi£mfimqu%

§fi$¢<fiéo%E\fibéfiluyftfi2byft®EEEELfméitT\fl

fifi%¥mfif%fifi%mmflfifi¢é<fifi\flfifiEKEflfm%gitfiuyx%

mfmfiWtfiluy2®Nv—é%<¢fi#fi‘fizvabiflfiaqummv—

Efi<¢éZtT‘fifimtfifififigEmfififimfiéfifiL‘Efiwb$¢<fiof

LK%O

%Lf\éet\mmfliLwfifiEfififimbffiE¢$:tfi\fiififiéibfi

fifiawt¢&:tfifig%tfit.EEWEEO$¢<fiéo

{0009}

$fiwmiéfifiuy2fi\UTmfifiéfififéztfifliLmo:flt;0\EW

EwmfitfifltfiéotfiL\udsufiauyxwdfimfifié7vNfitfiéo

ud3<35 ------ (3)

[0010}

im\uT®%#EfiEfi£:afifliLwo:flm;0\£§®fifiméflooo\

74»?%®K$%fi%mfifi&mm%fi&fiv77w—fixfimfiéhéo

0.2<Bf/TL<O.5 ------ (4)

EEL\BfHNv?7fi—fl2(§fifififi)\TLHQE(E£W¢MWEFQ@

fiifiwfiflififi)tfiéo

 

 

 

[0011}

it\$fififlléfifibyffi\MT®%#EEEL\EKWKEWT®EWKEL

TW\éo

0.7<YmaX/f<0.9 ------ (5)

fcffL\ YmaxCifififiE—E?%o

[0012]

ifiwmiéfifi%fifl\ifiwmiéfifivyxa\:mfifiuyxmioffimé

flt%$fiwmutfififi%émfif%fi@$¥téfiik£®f$éo

$%%tiéfi@fiETM\$%%®%@uyxmioffiahtflfiwmfifafifi

mfiifiu£dmfafifiwfifié%fi%anéo

{fiwmflfil

{0013}

fififimfifibyxtimfi\$¢kLT4fifim®Vy2%tfimf\%LyXE$

®$&&fifimL‘fitfibéfiluyitfizuyxtafitmfifié&#m\uyx

fiWTfifimflfilby2®NV—%E<f%—fi\$2byfblfifi3byxmfiv

—%%<¢%ifimLt®T\mfiméflb$¢<\flfififiwflmpy2%%%fifg

zoo

{0014}

§&\$fifi®fififi§fi$flfl\ifififiwwgfifimfifiuyxu;offiméh

tfiificmttfifiéfiEmfifié;5KLE®T\ifim$fifiafifimfi%fifiE

ENE): :fi‘T‘ééo

[%%Eifi¢&tmmfiflm%fll

{0015}

UT\$%%®%m®%flmowfflfi5%fiLffiflta%f%o

Elfi‘fifiwwéfimmfiflt%éfifiuyf®$1@fififlEfiwaéo:wfi

fiflfl\%fi®%1@fifi%flm(E6(A).(B))®Vyffifififimtfhéo

fl2~fl5fl‘%2~%5mfimfi%fitfbb‘fifimfiZ~$5mfifi$fifi<fl7

(A),(B)NE10(A),(B))mbyffifififimbfwéoE1NESEB

mf\fi%Rifl\fiéWfiflmfifififimfiElfiath\@m(fi@fl)mmfifi

Kfiwm&%M¢éifiuLffi%éfitkifififlfi®fi$¥fiéfifiofi%Difi\
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ifiamfiti+1fiamfitmfifl21imfififiéfifo

{0016}

$¥fl®fififi%éfifibv2fi\CCD$CMOS¥®E®$¥E§HE%E§®%

%\%m\fiwm$£®%%%$%%\Mzw¥yywx+wfix5\wxafl§%%%

fifi\BJUPDA%EmHTflEQ%®T%%OCwfimbyffi\fifl21fiwof

\W¢M#EME\%1D71G1t\fiZVVXG2t\%3VVXG3t\fi4VV

XG4tEfiZTH50:wfiflbyfuin‘EOStEELTméOHOStu\fl

$W&%DEOT%U\filVVXGltfi2DVXG2t®fiEEE§flfhéo

{0017}

$£fl®fifififié$fi§fiu\$%mm%%t%éfifiuy2t\:mfifivyxm

ioffifiéntfififimmbtfifié%émfifécCDtamfififi¥1ootéfi

zffimz‘éfléo Tfiffi$¥1 0 0th :mififfiL/yxwfiaffifi (Tfiffifi) czfiafiiérhzo o

$4VyXG4t%@$¥100&mfiEM‘Vyx&%%féfix5w®fifitmtf

\EH®%$%HGF#EEEflTHT%EHOflzfifimfififimflflN—fifil@fi

fififlvF74W§QE®$Wfiflfii$flfififiéflfo$EMO:®%é\%$$

HGFtLTWZH¥fifi®flN—fifilfi\fi%fifivh76w9¢ND74w5¥®

74wfifi%®%é:—%fifiéhh£®§fimLfgflmo

{0018}

it\:0fifiDVXKbMT\fileXG1EHLE4DVXG4®?NT\it

fififi<télomuyffitfi%fifiv%74W&$ND74W&%®74w&fi%®

%%fl—F$\fi%%¢®fl—Ffifiéflfwf%flwo

{0019}

:mfifiuyxwfiwf\$1DVXGlflwwwmflfiémfitfiuyfflafiéo

$1DVXG1MWWWKQEEWHEEX:X$XVYKT%%ZtfifiiLNG$2

VVXG2H\@flflflfi%fifitfibyfflétéofiZVVXGZfifiMKflfiEW

HtEx:xfi1uy2T%&:kfifliLmofiBuy2G3H\W¢mEMEEmH

fifix:lfilvyffigfi%o

{0020}

fi4uy1G4w‘fiflfifim%fifi%¢flmflfi§mHtEx:xfixbyxa§n

TWéofi4b72G4®fififlfififi%fi&éflfwéofilVVXG1\%2DVX

G2\filfifiSDVflG3®%fl%fltowf%‘y?<k$1fifi#fifi%§kfiw

é::fifiiLwc%4VyXG4m\@mmfifixfiflfififmfimKM%fiTNEfl

%Tfi@fltfl%fitfiéifififimfikéflfm&:tfifiiLmoitfififlmfifi

‘fiflfi%m5mt%¢fltfl%fif%ét£tfifl$fiflfi¢fltflfifitfiéia?

#fifitéflfug:tfifiiLmo::T\#mfi%fitfibfuxfim\%4uy1

G4é$®$&fifl%tffifié%fifi§kéfi$:tT\fifi®$®%figflfl%tb

fioffifigméflfltfififiéi&fif%%o%4VVXG4TH\%1VVXG1\

$2DVXG2\blUfiSDVXGSKENT‘Efiftfifififififiéhéoimt

b\$fi$¥l0Ofifiéfimfiflbyffif%é%4VVXG4®QW®EE\fiflfi

@625LVCfflflflbdflflflfiffilflfifitfib\f-ffifflHKfluHflfit7:66 at 5 639% : k ”c: Efi :“

:mfi%fiEfifimcfiéfl\fifimfifi$¥mmkfifiE#—EWEEHTKHWéfl

éofiafxfififigfimfifiéfiingEfifif&:tfif%&t#K\@fifi$%£

$fli¥®fifitfifltfiéo

{0021}

ifimwfifitfi%%fiby1m‘UT®%#&EEL‘uyx%WTfifi%tfilu

VXGlmfiv—E%<f%#fi‘fiZVVXGZEifiEBVVXGBENV—fiflfi

Wfi<fiéi5fififitéhfh$°fiBDVXG3®N7—%%<?étmfi‘%2v

ViGZtfiBVV2G3t®fi®§fififiD5fi\fiflfifiib$fifl%®fifi$é<

fi§i5tfifiéhfm§°%®;5fififlt¢&:tfi\fiSVVXGsmwwflmfi

®E$¥%R6®fifififi\$2LVXG2®Qfl®fimfifiifiR5mfififii0%m
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§<&0\$3VVXG3®N7—E%<¢éikfifiééo

f1>f2>\f3\ ------ (1)

1.0<f/f2<1.5 ------ (2)

kfibxflfifilvnylflfififi%\f2fi$2V>XG2®$fififixf3fi

$3VYIG3®$§W%\ffi$%®fififi%tféo

{0022]

ik‘flTmfifiéfififiéikfifiiLwoEEL‘ud3flfi3bVXG3®dfi

fififié7v&fit¢éait\BffiNv77t—fix(§fiflfifi)\TLM$E(

fi£W¢fi®fifléQfiif®fiflififi)afiaoYmaxflfififiaafiéo

ud3<35 ------ (3)

0. 2<Bf/TL<O. 5 ...... (4)

0. 7<YmaX/f<0. 9 ------ (5)

{0023]

mm\Him;iufimémE%@VVX®¢mbiwfifi\fimfififimfifi%wm

givfifiEibfiflmfiwfiéo

{0024}

$¥fl®fifififi6fifibyfffi\$¢ka4fififi®bVfl§Kme\%VV

i¥§®fifififiW&%®téhTW%itT\fifikEEO@fi<\flfifiE®§Wb

VX§E§$T<E&OfifixfiUStEfilDVXG1t$2LVXG2t®fiKEE

Lfmézafxflfifiifimflfiéfifi%mmfififimé<fib\fifififimfiflfw

EM

{0025}

§t\%fifi(1),(2)EHELT\VVX%WTWWWE%1DVXG1®N7

—z%<Té—fi\$2bVXG25iflfi3DVXGBQNV—Efi<fié:tT\$

fifltfifififififiwfifl¥k¥éfl§L\fifimL$T<tofwéoiUfiL<M\

%#fi(l)tfifi&\f1>f2®fifi§fitfiitf\EVVX®5B\%2DVX

G2fiih§fifififi§£b§ikfifi0\fifik?!ofi%fifi@fi%fi®¢ghfifi

mflmvyx%fifiafl&of1>f2mfi%fifififiétfifi%$fifiéfiby2%t

fiOTLifioit‘f2>\f3lwfifiEfikTZtT‘flififlitfi$fiflfié

fifi?é:£fi?%%fifimmflmLtuy2%&té,f2>\f3lmfigfifififi

&k\fifl%®kéfiuy2%tfioftifio

{0026}

%#fi(2)fi\$¢K£m%fi2VVXGZmNV—fifi§H:tE§%LTHéo

%fifi(2)meETfiétfiluyieltNV—fifimLffififififixgmpy

XfiaaofLifiofififi(2)miméflzf%2VyXG2va—fifi<fibf

3%tfliémfitfifififliwfigmuyf%atchi5oibflfitflififié

fi5&@c\fizuyxe2mfiLTMT®%fifi(2A)Efitfi:tfifiiLwo

1.0<f/f2<1.3 ------ (2A)

{0027}

%#fi(3)fl\fiBLVXG3®EW§fifiEfiELTMéO%#fi(3)®ifl§

fiiétéfififiEfi$+fitfi0TLifioiOEfifififififiEEfifitmtm\%

BquG3®7vNfiud3fiMT®%#fi(3A)Efitfiztfifiibmo

ud3<30 ------ (3A)

{0028}

%#fi(4)fi‘$ETLE£WéNv77t—flXBf®%fiEfiLTHéofifi‘

fi#fi(4)ufifiéflv77t—fl13f®fifi\74wy$fiN—fi§2%fimfié

hfmé%émd%fimfifitfiéofififi<4>mTfiETméth77j—fixfi

E<&0,fi%wvb74wyfin—Nx74wfi$fiN—fi32%€mfifié1N—X

fifi&?%fi<fiofLfifioitEKLMEEiTNv77r—fixfi%<&0¢§&

t\$§fifi<¢0?¥ffi%fifi®fiw%fit¢ofLi50Nv77z—fi1BfK
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fiLTM\MT®%fifi(4A)éfitfiitfiibfiiLmo

0.3<Bf/TL<O.5 ------ (4A)

{0029}

%#fi(5)fi\fi§fifimfifiié%®f%éofiiflwfiflm%éfifib>1fi\

fififi(5)EEET%$5E\fififlfififlTwfimmfiLfméo

{0030]

inifith‘$£fi®fiflt%éfi®bVXtiflfi‘$¢ttf4fifim®b

y2%mbmf\@byf%$®fiméfifim¢%ifimLt®T1fifikéflb$fi<

\flfifiiwflwvy2%§%fiffigo§t\fififiiLW%#Efififi%:tT\$

fimEflokkbf%\%fi%&\mzfi2xfi67thL\égmfifiEHEXfiE

7tw#610xfiE7twwEfi$K§flmLtfifiéfiéitfifééoitxfii

flwfifififiéfififififiiflfi‘$¥fl®fiflfi%%fififi®fifibyxmioffifi

éhtfiifitmbtfifié%imfifi&lfitLth‘Efififififéfifimfi%fi

@E%%:&#T$éo

[iflfifl

{0031}

KK\fififiwfifififiéfifivyfmfiwmtfififififlmomfflfifiéoHF?

H\E#®fifi%WME§twffiwfiéo

{0032}

E6(A),(B)fl\E1KfiLtfifiuyfwfifitfiflféE¢M?byr?—

€Efibfw&o%flfi6(A)Efi%®E$W&VVK?—?E%L1fl6(B)EH

#fifim%¢&¥—?Efifiofl6(A)KELtva¥—?Efifiéfifi%81®fi

Efl\%WW1E%éEQDVXKOMT\fi§W¢H®fifiE$®EE1$EtLT\

@fltfififimfimflfififl?&i5KLTfi3EHLkififimfimfifiEfiLfmé

o HilfigfiiffiRimfifibzaak I11:255L\“CHL7E?1¥%R1Kfiflfi‘éfi’Q Widfififlfaig ififi

®fi®®$¥fi®fi(mm)EfifiofififiDimfit0mf%\HEEWWHWQifi

EODES i a 1+ HEEO’DES 1+ 1 amflmmfifia (mm) Eififi N d j mam:

\WWMWBJ%E®%$%$®dfi(587.6nm)flfi¢éfifi$®fi€fi¢ou

djwfitfi‘wwmfigjfiEmfifififimdfitfiTé7wNfimfiéfifio

{0033}

Zfiiflfllflfiéfifibyffi\filDVXGlfimtfi4DVXG4®fififi¢N

(#fifififitéofméoflé(A)®%$VVIF—?Efl\:flémfififimfi$

¥fitbf\fiflfifi®E$¥fimfifiEfiLTm%c

{0034}

H6(B)fifififlfllmfifiVVXKEH%#WE?—y%%fo#fifi?—§tt

ffiLtfifimbwfxfi%“E”fix%®Kflfi<fififiloéfittt“fl%fifi”

T%é:t&fib\%®10EE&Lt%fififiTfifihéfififi“E"mfiwfifitfi

fi‘éfléiti’fifi‘o PflJz‘Ji‘L F 1. O E—O 21 ’Cfifléf‘ F 1. O>< 1 0-21’C‘afi6

:&%fifo

{0035]

ififfififl] 1 wififfivyl‘mfififfiE53—y a Lflah LIFO??? (A) La; offiéflé’oé‘fiffl?

fifi?4fi®1fi0:fifié%frfifimm KODfiEE-éflfii Zdi‘ J: 0§$L<di fi‘fififlmlfifg‘éha)

fiifiiczz5E>3EEEEfiJ:UD#ibJE>1 3EEEEfiODIELEGDfi%flififi (fiE$m6:iEEiniPfifi) 0:1?E>L,7:EE

fi®E$(mm)Efifo

ZZCC-h2//{1+(liK-CCZ-h2)1/Z}+ZBn-hn ...... (A)

(n—BUimgfi)

EEL‘

Z : filiflififlfi‘é (mm)

h:%fl@$by2fififmfifi(%é)(mm)

K:%®$
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CC :ifififliflifl$= 1/R

(R 1 fi$fli$$¥f§)

Bn ZEEIIEKCDgFEEEfififiik

[00361

$313191] 1 afififfil/ V7362L JFfflififi’fifi Bn t LT 133 “-1315 ET‘ODP’Xiiiéfiéfltlffib 1T i’?

Names 0

[0037}

LIJ:®%H[E(§IJ 1 afififfil/ VXE 511%: LT 1 E 2 1:7? Ltififgfl/ V73®1§E§211fifi3i§

EWE’Jfil/VX‘F—yé’ifififim k LT 1 I7 (A) , (B) Giff?) ifclfilfiti LT 1

3 NI 5 Gtfibfcififgfl/Vflfli‘fififibtfififi‘g‘zafifiifigid/VX¥—y E¥fifif$fl1 3'” 5 t

LT\ IS (A), (B) “.1 O (A), (B) 627T???) :flgflififiWJZNET‘fii

%15(E(§111 flffiffib’yfi't fifix % 1 L’C/X‘G 1 CNN [/Efiél L’VX'G4mfififJ1fi—NT3FHT

fififlktfif’JTHéo

[0038]

it” 7”: \ 1 1026i Lfi®%%(¢ifibtfiafi‘éflfi7& \ %%HE'WJGZOL 1T i k (357”: $6072)?

“€10 El 1 1 fiJBfi'W/E) i ’3 02‘ §¥Efifi1®(fifi§§%f¢ifi®¥iffiifilfiwt in": THE.) 0

[0039}

I1 2 (A) WE 1 2 (C) [iah‘TSi/L‘ fifififfill @1fi1fi1/V1‘115HEJHEEWE\ 313

511225; ifiJiU‘fifi/rXE—L'EV (EHEHHEZE) ’i’fibTH/EJO 72131 3Ffifl§§éI¢ZifiHT

\ Sflifiyyfl/fiffilx T151? 7322: VS/JWI/jj‘r’filflll/‘Zfi’EFETO Yfliffigéfifi‘o

[0040}

511%5262LT‘ ififi'WJZ'MECZ1§$1§1§D>’7§03501$§EW§’8\ I1 3 (A) . (B)

(C)"~I1 6 (A), (3). (C) (35???

[0041]

lILODE-iififififi—fi’b’lUfi-WEIWQfi‘b‘é J: '3 0:1 §$fiffifflbi©b 1T \ f§1/ V1"?

fiflfifiifi§fiifi'ft§fl\ EH?%$’E§E E’ (fiTJTbr [17:05”) 1 £513? T719331[$60 $9111.72 1/ V7:

EMfiifflT‘% THE) 0 51%; 8 )4 75157 tjvfifififififidlfiifififififififi foilT L 1E) o

[0042}

7:65 ‘ figfiflfléi‘ Léflfifififlfififiiifiifffiifififl [Zlfifii‘ 11’9“??? wfififiififfibfiffi‘é?

ffla’oo W126i} %1/V7§'JflZé-J‘0)Hfi$¥f%1 fiFafiFEEiUETfiEEODfiEEECi‘ J:§E%¥ME%

HEWIT‘R Lfcffibflflfiéifif‘ (1110311378 k 01%

[0043}

if; L§E§-¥HEWJT‘13K fi‘NTIEfifiT‘EJfiTZsEfiET‘VfiflfitéflTHZofJi 7

71—75 13ggfiffiair1‘fififitfiia C k {fiffi'éT‘fifip 0 (512123? VZ'Eéfifiii’fi 0 [EH Lf: 0 ‘

#43130) L’VX‘E’i'fifliTijJfi‘L/Tfi— 1* 7 fi—filfififififfififit'fi‘Z-J Z t $WfiET‘W)Zo o

if; Léflfiifififl'fi‘fli 82473157tjvfigmfifififilfiififiéfigfiflléfi[171:753'1 213

fiHflODfiQ‘d/Vfili W116i 1 O X7711” 7tlL’EfEQi UTE-T11: \EifiifiT‘%fi T Eflfififi
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Abstract of JP 2009192819(A)

IMAGING LENS AND IMAGING APPARATUS

To provide an imaging lens designed so that the wide angle is made easy and a lens system

suitable for manufacture is achieved and an imaging apparatus provided with the imaging

lens and capable of obtaining high-resolution taken images. SOLUTION: The imaging lens

includes in order from an object side: a first lens Gl comprising a positive lens; a stop St; a

second lens G2 comprising a positive lens; a third lens G3 comprising a negative meniscus

lens; and a fourth lens G4 which is a positive meniscus lens, wherein the shape near an

optical axis has a convex surface directed to the object side. An air space between the

second lens G2 and the third lens G3 is made smaller in a periphery than near the optical

axis. Eormulac (l) and (2) givcn bclow arc satisficd: (1) fl > f2 > 3/4 f3 3/4 and (2)1.0<

f/f2 <l.5, wherein fl, f2 and f3 are focal lengths of the first lens, the second lens, and the

third lens, respectively and f is an focal length of the whole lens system.

Abstract of JP 2007178689(A)

IMAGING LENS, OPTICAL MODULE, AND MOBILE TERMINAL

To provide an inexpensive imaging lens that has a short entire length, ensures satisfactory

corrcctions of various abcrrations, and has high production cfficicncy, and to providc an

optical module and a mobile terminal. SOLUTION: The imaging lens 100 is constituted of,

in order from the object side OBIS: an aperture diaphragm part 110; a first lens 120 whose

object side and image face side are both convex; a second meniscus lens 130 whose object

side is concave; a third meniscus lens 140 whose object side is concave; and a fourth

meniscus lens 150 whose object side is convex and whose both sides are aspherical.

Abstract of JP 2004102234(A)

IMAGE PICKUP LENS, IMAGE PICKUP UNIT AND PORTABLE TERMINAL

HAVING THE LENS AND THE UNIT

To reduce the size compared with a conventional one and to suppress a fluctuation in

image point location of plastic lenses caused by a variation in temperature. ;SOLUTION:
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First, second, third and fourth lenses are arranged in that order from an object side. The

first lens has positive refractive power and has a convex face toward the object side. The

second lens has positive refractive power. The third lens has negative refractive power and

has a rncniscus shapc having a concavc facc toward thc objcct sidc. Thc fourth lcns has

positive or negative refractive power and has a meniscus shape having a convex toward the

object side.
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1.IZI Certified copies of the priority documents have been received.
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application from the International Bureau (PCT Rule 17.2(a)).

** See the attached detailed Office action for a list of the certified copies not received.
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Application/Control Number: 14/141 ,665 Page 2

Art Unit: 2872

1. The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AIA.

Priority

2. Receipt is acknowledged of certified copies of papers submitted under 35 U.S.C.

119(a)-(d), which papers have been placed of record in the file.

Information Disclosure Statement

3. The information disclosure statement (IDS) submitted on 1/2/2015 is in

compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure

statement is being considered by the examiner.

Claim Rejections - 35 USC § 102

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(a)(1) the claimed invention was patented, described in a printed publication, or in public use,
on sale or otherwise available to the public before the effective filing date of the claimed
invention.

5. Claims 1-3, 6 and 7 are rejected under 35 U.S.C. 102b as being anticipated by

Huang (8189272) hereafter Huang.

Regarding claim 1, Huang discloses in fig. 4A a lens assembly comprising: a lens

set which includes a first lens, a second lens, a third lens and a fourth lens arranged in

sequence from an object side to an image side along an optical axis of said lens
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Application/Control Number: 14/141 ,665 Page 3

Art Unit: 2872

assembly, wherein said first lens (410) has a positive optical power adjacent to the

optical axis, and has a convex object-side surface (411) which faces the object side,

and an image-side surface (412) which faces the image side, at least one of said object-

side surface and said image-side surface of said first lens being an aspherical (abstract,

line 9) surface, said second lens (420) has a positive optical power adjacent to the

optical axis, and has a convex (422) image-side surface which faces the image side,

and an object-side surface (421) which faces the object side, at least one of said object-

side surface and said image-side surface of said second lens being an aspherical

surface (abstract, line 9), said third lens (430) has a negative optical power adjacent to

the optical axis, and has a concave object-side surface (431) which faces the object

side, and a convex image-side surface (432) which faces the image side, at least one of

said object-side surface (441) and said image-side surface of said third lens being an

aspherical surface (abstract, line 9), said fourth lens (440) has a positive optical power

adjacent to the optical axis, and has an image-side surface (442) which faces the image

side and which has a concave portion (shown in fig. 4A) around the optical axis, an

object-side surface (441) which faces the object side, and a peripheral surface which

interconnects said object-side surface and said image-side surface, each of said object-

side surface and said image-side surface of said fourth lens being an aspherical surface

(fig. 4a, abstract, line 9), at least one of said object-side surface and said image-side

surface of said fourth lens having an inflection point located between the optical axis

and said peripheral surface; and a non-adjustable diaphragm (400) located between the

object side and said second lens of said lens set (fig. 4A); wherein said lens assembly
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Application/Control Number: 14/141 ,665 Page 4

Art Unit: 2872

satisfies 15 < HFOV/f < 50, in which, HFOV represents one half of a maximum angle of

view of said lens assembly and has a unit of degree, and f represents a focal length of

said lens assembly and has a unit of millimeter (col. 12, lines 43-45).

Regarding claim 2, Huang discloses the lens assembly as claimed in Claim 1,

further satisfying: HFOV>35° (col. 12, lines 43-45).

Regarding claim 3, Huang discloses the lens assembly as claimed in Claim 1,

further satisfying: f < 2.7 mm (col. 12, line 43).

Regarding claim 6, Huang discloses the lens assembly as claimed in Claim i,

further satisfying: 0.8 < l f/f3 l < 2.5, in which, f3 is a focal length of said third lens and

has a unit of millimeter (shown in fig. 14).

Regarding claim 7, Huang discloses the lens assembly as claimed in Claim 1,

further satisfying: 0.3 < ct1/ct2 < 2.0, and 0 < ct3/ct4 < 1.0, in which, ctl represents a

center thickness of said first lens, ct2 represents a center thickness of said second lens,

ct3 represents a center thickness of said third lens, ct4 represents a center thickness of

said forth lens, and each of ctl, ct2, ct3 and ct4 has a unit of millimeter (shown in fig.

14).

Allowable Subject Matter

6. Claims 4 and 5 are objected to as being dependent upon a rejected base claim,

but would be allowable if rewritten in independent form including all of the limitations of

the base claim and any intervening claims.
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7. The following is a statement of reasons for the indication of allowable subject

matter: the prior art does not disclose the claimed combination of limitations to warrant

a rejection under 35 USC 102 or 103.

Regarding claim 4 (and its dependent) the prior art does not disclose the

claimed lens assembly specifically including as the distinguishing features in

combination with the other limitations the claimed lens assembly satisfying Nd3 > 1.56,

and V3 < 29.

Conclusion

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to JAMES JONES whose telephone number is (571 )270-

1278. The examiner can normally be reached on Monday thru Friday, 9 am. to 6:00

pm. est. time.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Thomas Pham can be reached on (571) 272-3689. The fax phone number

for the organization where this application or proceeding is assigned is 571 -273-8300.
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Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a

USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571 -272—1 000.

/JAMES JONES/

Primary Examiner, Art Unit 2872
1/9/2015
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ifth near3 lens) near5 concave EFPRS; EPO; O14/12/O1E
EJPO; E11:47 5
EDERWENT E\“uuuuu. uuuuuuuuuuu‘ KKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuK“uuuuuuuuuuo KKKuKKKu\“uuuuuuuuuu. KK“uuuuuuuuuuu \uuuuuuuuuKKKKKKKKKKKKKKKKKKKKKKKKKKKK

95 and 8296 and S297 and EFPRS; EPO; 014/12/01E
E8298 and 8299 EJPO; 11;47 E
‘ EDERWENT E\“uuuuu. uuuuuuuuuuu‘ KKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuK“uuuuuuuuuuo KKKuKKKu\“uuuuuuuuuu. KK“uuuuuuuuuuu \uuuuuuuuuKKKKKKKKKKKKKKKKKKKKKKKKKKKK

(first near3 lens) near5 USPGPUB; E2014/12/01E
E EUSPAT E11147 ‘\“uuuuu. uuuuuuuuuuu‘ KKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuK“uuuuuuuuuuo KKKuKKKu\“uuuuuuuuuu. KK“uuuuuuuuuuu \uuuuuuuuuKKKKKKKKKKKKKKKKKKKKKKKKKKKK

E(second near3 lens) near5 EUSPGPUB; E2014/12/O1E
onvex.clm. EUSPAT E E4444444444444~ \«x‘x‘x‘x‘x‘x‘x‘x‘x‘x: xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx\«x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘xd xxxxxxxxxx\«x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘ xx\«x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘ 4444444444444444444““““““““““““““

E(third near3 lens) near5 EUSPGPUB; E2014/12/O1E
convex.clm. USPAT E ,4444444444444~ \«x‘x‘x‘x‘x‘x‘x‘x‘x‘x: xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx\«x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘xd xxxxxxxxxx\«x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘ xx\«x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘ 4444444444444444444““““““““““““““

E ourth near3 lens) near5 EUSPGPUB; O14/12/O1E
Econvex.clm. EUSPAT E . E

ifth near3 lens) near1O U8—PGPUB; E O14/12/O1E
. lastic.clm. EUSPAT 1:47 E

Edistance near1O image.clm. EUSPGPUB; E2014/12/O1E
‘ USPAT 1:47 E

(axial near3 distance) same (first USPGPUB; E2014/12/O1E
near3 lens) same (second near3 USPAT . 3 11:47

UEsPGPUB; E2014/12/01E
EUSPAT E11:47 E

E(second near3 lens) near5 convex EUSPGPUB; O14/12/O1E
‘ EUSPAT E11:47 E

E(third near3 lens) near5 concave EUSPGPUB; E2014/12/O1E
‘ EUSPAT E11:47 EE \\“\““\“\s “uuuuuuuuuo KuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKu\“uuuuuuuuuu‘E KKKKuKKK\uuuuuuuuuuus u“uuuuuuuuuus \“uuuuuuum Ku\“uuuuuuuuuus

(fourth near3 lens) near5 convex USPGPUB; E2014/12/O1E
‘ EUSPAT . EE \\“\““\“\s “uuuuuuuuuo KKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKuuuuuuuuuuuu‘ KKKKuKKK\uuuuuuuuuuus u“uuuuuuuuuus \“uuuuuuum \uuuuuuuuuuus

(fifth near3 lens) near5 concave USPGPUB; E2014/12/O1E
= EUSPAT E11:47 ‘E 44444444444“: ““4“““4‘4‘4‘4‘44- aaa4‘aaa4‘aaa4‘aaa4‘aaa4‘aaa4‘aaa4‘aaa4‘aaa4‘aaa4‘aaa4‘aa““4“““4‘4‘4‘4‘4‘4‘: aaaa4‘aaa444444444444444444444444‘ 4‘““4“““4‘4‘4‘4‘4‘4: “sass““sssssssw ““4“““4‘4‘4‘4‘4‘4‘:

E3315 and 8316 and 3317 and EusPePUB; 014/12/01E
E8318 and 8319 EUSPAT E11:47 EE 44444444444“: ““4“““4‘4‘4‘4‘44- aaa4‘aaa4‘aaa4‘aaa4‘aaa4‘aaa4‘aaa4‘aaa4‘aaa4‘aaa4‘aaa4‘aa““4“““4‘4‘4‘4‘4‘4‘: aaaa4‘aaa444444444444444444444444‘ 4‘““4“““4‘4‘4‘4‘4‘4: “sass““sssssssw a4‘“44““4‘4‘4‘4‘4‘4‘4‘4:

irst near3 lens) near5 positive EUSPGPUB; O14/12/O1E
EUSPAT E11:47 ‘E .............: ......................~ .nn.nn.nn.nn.nn.nn.nn.nn.nn.nn.nn.n....................... .....n..........................: .n......................: ....................~ .n.......................:

E(second near3 lens) near5 EUSPGPUB; E2014/12/O1E
E( ' ' EUSPAT E11:47 E

..nn.nn.nn.nn.nn.nn.nn.nn.nn.nn.n........................ .....n..........................: .n......................: ....................~ .n.......................:

third near3 lens) near5 (convex) EUSPGPUB; E2014/12/01E
= EUSPAT E11:47 ‘\ .............: .....................¢ ................................................................................u .................................: .........................: ...................a ..........................:

(fourth near3 lens) near5 convex USPGPUB; E2014/12/O1E
E EUSPAT E11:47 ‘\ .............: .....................¢ ................................................................................u .................................: .........................: ...................a ..........................:

(fifth near3 lens) near7 negative U;8-PGPUB E E2014/12/01E
= EUSPAT E 1:47

EES330 El5‘l‘l lE8325 and 8326 and S327 and E;lU8—PGPUB EORl EONl l20‘l4/12/O‘I
HP, Ex. 1004
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HP,
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E((fifth near3 lens) near7 negative) U8- PGPUB; E2014/12/O1E
Enear10 inflection EUSPAT 1E1:47

EU8-PGPUB; 014/12/01E
EUSPAT E11: 47

E hird near3 lens) near5 EU-8 PGPUB; O14/12/O1E
ositive.clm. USPAT 11:47

E(fifth near3 lens) near5 U8-PGPUB; E2014/12/O1E
ositive.clm. USPAT 11:47

E(fifth near3 lens) near9 U8-PGPUB; E2014/12/O1E
Econvex.clm. USPAT '

E(fifth near3 lens) near5 U8-PGPUB; E2014/12/O1EEUSPAT

EU8PGPUB; E2014/12/01E
USPAT E 3

E(sixth near3 lens) near1O U8PGPUB;
oncave.c|m. USPAT

U8-PGPUB;
USPAT

EU8-PGPUB;
E USPAT

U8- PGPUB;
USPAT

E(fourth lens near5 lens) near1O U8- PGPUB;
‘ oncave USPAT

fourth lens near5 lens) near1O U8-PGPUB;
‘ lastic USPAT

ourth lens near5 lens) near1O EU8-PGPUB; 014/12/0 E

EInflection EUSPAT 1:47

E(first near3 lens) near1O positive U8-PGPUB; E2014/12/O1E
Enear10 paraxial.clm. USPAT E11:47

E(second near3 lens) near1O EU8-PGPUB; E2014/12/O1E
‘ " EUSPAT E11:47

E(third near3 lens) near10 negative EU8-PGPUB; E2014/12/O1E
near1O convex.clm. EUSPAT E11:47

E(fourth near3 lens) near1O EU8-PGPUB; E2014/12/O1E
Econvex.clm. EUSPAT E11:47

E(third near4 lens) same positive U8-PGPUB; E2014/12/O1E
E EUSPAT E11: 47

E-US PGPUB; E2014/12/01E
EUSPAT E11: 47

E-U8 PGPUB; E2014/12/01E
USPAT '

EU8—PGPUB; E2014/12/01E
E EUSPAT

E359/715.ccls. E-U8 PGPUB; E2014/12/O1E
E EUSPAT =

inspection near3 system U8-PGPUB;

, E USPAT

E108481 ariation near3 system EU8PGPUB;
3 E USPAT

E . ' fth near3 lens same infinity EU-8 PGPUB; . E E
EUSPAT E .

E83E8394 E8]8743 E(Efirst near4 lens))same positive EEU;8PGPUB EIOR EION EE229EO14/12/2
HP, Ex. 1004
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E(second near4 lens) same positive US-PGPUB;

 
Esame concave USPAT

USPGPUB;
EUSPAT

USPGPUB;

USPAT E . E

EU8PGPUB; E2014/12/29E
USPAT 9:22

EU8PGPUB; E2014/12/29E
USPAT E09:22

E((second near4 lens) near20 EUSPGPUB; E2014/12/29E
positive near20 concave near20 USPAT 09:22

EU8PGPUB; 014/12/29EUSPAT '

EU8PGPUB; E2014/12/29E
E USPAT E

"13970832" US PGPUB;
USPAT

359/715.ccls. U8 PGPUB;
E USPAT

E(second near3 lens) near5 positive EUSPGPUB;
E USPAT E E

E(third near3 lens) near5 positive EUSPGPUB; 014/12/29E
E USPAT E09:22

(fifth near3 lens) near5 positive USPGPUB; E2014/12/29E
E USPAT '

(fifth near3 lens) near9 convex US—PGPUB; E2014/12/29E
E EUSPAT '

E fifth near3 lens) near5 aspheric USPGPUB; ‘ 014/12/29E
USPAT ‘

sixth near3 lens) near10 concave USPGPUB;
USPAT

E fifth near3 lens) near10 aspheric USPGPUB;

EUSPAT E E

E8406 and 8407 and S408 and EU8PGPUB; E2014/12/29E
E8409 and S411 and S412 USPAT E09:22

(14/049234).APP. U8 PGPUB; E2014/12/29E
E USPAT; 09:22 E

Eusocn E

EU8PGPUB; 014/12/29E
E USPAT '

E GO2B13/0045).CPC. EU8PGPUB; E 014/12/29E
USPAT ‘

first near3 lens) near5 negative EUSPGPUB;
‘ USPAT

second near3 lens) near5 convex EUSPGPUB;
E USPAT E =

(third near3 lens) near5 concave USPGPUB; E2014/12/29E
E USPAT 9:22

(fourth near3 lens) near5 convex U;SPGPUB E2014/12/29E
EUSPAT E09' 22

ElS423 El1400 E(l(fifth near3 lens) near5 concave lEU;SPGPUB ElOR l l2014/12/29
HP, Ex. 1004
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$8419 and 8420 and 8421 and
$8422 and 8423

8417 and 8424

irst near3 lens) near5 thickness

$(third near3 lens) near5 thickness

lens near3 barrel

$(first near3 lens) near5 negative

$(second near3 lens) near5 convex

(third near3 lens) near5 concave

fourth near3 lens) near5 convex

ifth near3 lens) near5 concave

E8430 and 8431 and 8432 and
33 and 8434

8435 and 8429

ens near3 housing

(first near3 lens) near5 negative

5 second near3 lens) near5 convex

hird near3 lens) near5 concave

ourth near3 lens) near5 convex

(fifth near3 lens) near5 concave

$8440 and 8441 and 8442 and
8443 and 8444

5 first near3 lens) near5

second near3 lens) near5
onvex.clm.

5 third near3 lens) near5
‘ onvex.clm.

5 (fourth near3 lens) near5
$convex.clm.

US-PGPUB;
USPAT

US-PGPUB;
USPAT

U8-PGPUB;
USPAT

U8-PGPUB;
USPAT

U8-PGPUB;
USPAT

U8-PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

FPRS; EPO;

JPO;
DERWENT

FPRS; EPO;

JPO;
DERWENT

FPRS; EPO;

JPO;
DERWENT

FPRS; EPO;
JPO;
DERWENT

$FPR8; EPO;
$JPO;

DERWENT

$FPR8; EPO;
$JPO;

DERWENT

U8- PGPUB;
USPAT

U8- PGPUB;
USPAT

U8- PGPUB;
USPAT

us PGPUB;
USPAT

$2014/12/293
$0922

014/1229;
$0922

014/12/29$
$0922

$2014/12/29$
$0922

$2014/12/29$

$2014/12/29$

$2014/12/29$

014/12/2 3
9:22

$2014/12/29$
$0922

014/12/29$
$0922

014/12/29g
$0922

014/12/29g
$0922

$2014/12/29$
$0922

$2014/12/29$

‘ 014/12/29$
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§(fifth near3 lens) near10
lastic.clm.

5distance near10 image.c|m.

axial near3 distance

§(axial near3 distance) same (first
gnear3 lens) same (second near3 ‘ 3 =
‘ 08> ........... ‘

gS445 and S455

i9440 and S441

§(first near3 lens) near5 negative

§(second near3 lens) near5 convex

(first near3 lens) near5 negative

(second near3 lens) near5 convex

(third near3 lens) near5 concave

(fourth near3 lens) near5 convex

(fifth near3 lens) near5 concave

$8460 and S461 and S462 and
S463 and S464

S465 and S455

§Tatsuyuki near3 Ogino.inv.

ichio near3 cho.inv.

irst near3 lens) near5 positive

§(second near3 lens) near5

(third near3 lens) near5 (convex)

ourth near3 lens) near5 convex

ifth near3 lens) near7 negative

E8470 and S471 and S472 and
5 73 and S474

((fifth near3 lens) near7 negative)
near10 inflection

§(second- near3 lens) near5

US—PGPUB;
USPAT

US—PGPUB;
USPAT

US—PGPUB;
USPAT

US—PGPUB;
USPAT

US—PGPUB;
USPAT

US—PGPUB;
USPAT

US—PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

US- PGPUB;
USPAT

§2014/12/29§

§2014/12/29§
9:22 5

§2014/12/29§

§2014/12/29§

§2014/12/29§
9:22 5

§2014/12/29§
9:22 5

§2014/12/29§
509:22 5

§2014/12/29§
509:22 5

§2014/12/29§
$0922

§2014/12/29§
509:22

§2014/12/29§
509:22

§2014/12/29§
§O9:22

§2014/12/29§
§O9:22

§2014/12/29§
$0922 a

§2014/12/29§

014/12/29§

014/12/29§
9:22 5

 
EWWWWWFW| [2014/12/29
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$(fifth near3 lens) near9 U8- PGPUB; $2014/12/29$
$convex.clm. USPAT $09:22

$U8—PGPUB; 014/12/29$
USPAT $09 22

$08- PGPUB; 014/12/29$
USPAT $09:22

$(sixth near3 lens) near10 U8-PGPUB; $2014/12/29$
oncave.c|m. $USPAT $09:22

$U8-PGPUB; $2014/12/29$
USPAT

$08 PGPUB; $2014/12/29$
$USPAT

$(third near5 lens) near7 concave U8- PGPUB; $2014/12/29$
ear5 plastic $USPAT $ $

$(fourth lens near5 lens) near10 U8-PGPUB;
oncave USPAT

$(fourth lens near5 lens) near10 U8-PGPUB;
$ ' USPAT

ourth lens near5 lens) near10 U8-PGPUB;

$ = flection USPAT

$174247 $8487 and 8488 and 8489 and 4a $U8-PGPUB;
3 0| 8491 and 8492 USPAT

first near3 lens) near10 positive U8-PGPUB;
‘ $USPAT

U8- PGPUB;
USPAT

$U8-PGPUB; 014/12/2 a
$USPAT 9: 22

$(third near3 lens) near10 negative $U8- PGPUB; $2014/12/29$
near10 convex.clm. USPAT $09:22

$(fourth near3 lens) near10 $U8-PGPUB; $2014/12/29$
$convex.clm. USPAT $09:22

$8496 and 8497 and 8498 and $08-PGPUB; $2014/12/29$
8499 USPAT 09:22

$(third near4 lens) same positive U8-PGPUB; $2014/12/29$
$ USPAT 0$9: 22

08PGPUB; $2014/12/29$
USPAT 0$9: 22

08PGPUB; $2014/12/29$
USPAT $09:22

$U8-PGPUB; $2014/12/29$

$ USPAT

$359/715.ccls. $-U8 PGPUB; $2014/12/29$
$USPAT '

(first near3 lens near3 group) U8PGPUB; $2014/12/29$
ear5 positive $USPAT $

(second near3 lens near3 group) U8 PGPUB;
' USPAT

USPGPUB;
USPAT

: : USPGPUB; ‘ $ $ $
$USPAT $ .

$853%12 3311440 $3( fifth near3 lens near3 group) $3;U8-PGPUB 330R 33ON 323293014/12/2
HP, Ex. 1004
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   U9 PGPUB;
USPAT\«x‘x‘x‘x‘x‘x‘ \«x‘x‘x‘x‘x‘x‘x‘x‘x‘x: xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx\«x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘xd xxxxxxxxxx\«x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘ xx\«x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘ \«x‘x‘x‘x‘x‘x‘x‘x‘x:

08 and 8509 and S510 and US—PGPUB;

E8511 and 8512 and S513 EUSPAT

‘ 59/649-652.ccls. US—PGPUB;
USPAT

E9514 and 9515 EUSPGPUB; E2014/12/29E
~ EUSPAT 9122 E

(first near4 lens) same positive USPGPUB; E2014/12/29E
same convex USPAT 09:22 E

(second near4 lens) same positive USPGPUB; E2014/12/29E
same concave USPAT 09:22 EE \uuuuuus “uuuuuuuuuo KKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKuuuuuuuuuuuu‘ KKKKuKKK\uuuuuuuuuuus u“uuuuuuuuuus \“uuuuuuum Ku\“uuuuuuuuuus

(second near4 lens) same positive USPGPUB; 014/12/29E
‘ ' E 9:22 EE \uuuuuus “uuuuuuuuuo KKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKuuuuuuuuuuuu KKKKuKKK\uuuuuuuuuuus u“uuuuuuuuuus \“uuuuuuum Ku\“uuuuuuuuuus

E9519 and 9520 EU9PGPUB; E2014/12/29E
= E 9:22 EE 22222222222“: “sass““sssssssssw aaa2‘aaa2‘aaa2‘aaa2‘aaa2‘aaa2‘aaa2‘aaa2‘aaa2‘aaa2‘aaa2‘aa“22““2‘2‘2‘2‘2‘2‘2‘2: aaaa2‘aaa““2“““2‘2‘2‘2‘2‘2‘: 2‘““2“““2‘2‘2‘2‘2‘2: ““2“““2‘2‘2‘29 “2““““““““““:

E8521 and (diaphragm aperture EUSPGPUB; E2014/12/2 E
‘ top) E ‘ 22

014/12/29E
9:22 E

  aperture near3 stop

    
  

 
 
 

 

   
 

 
 

  

 

 

 

  
  

 
 

 
 

  
 
 

    
   

  

 

   

    

 
 

 

  

 
 
 E((second near4 lens) near2O

positive near2O concave near2O  
 

 
 

E 22222222222“: “sass““sssssssssw aaa2‘aaa2‘aaa2‘aaa2‘aaa2‘aaa2‘aaa2‘aaa2‘aaa2‘aaa2‘aaa2‘aa“22““2‘2‘2‘2‘2‘2‘2‘2: aaaa2‘aaa““2“““2‘2‘2‘2‘2‘2‘: 2‘““2“““2‘2‘2‘2‘2‘2: ““2“““2‘2‘2‘29 a2‘““2“““2‘2‘2‘2‘2‘2‘:

EU9PGPUB; 014/12/29E
USPAT 09:22

U9 PGPUB; E2014/12/29E
EUSPAT E09: 22

U9 PGPUB; E2014/12/29E
USPAT E09:22 E\ .............: .....................¢ ................................................................................u .................................: .........................: ...................a ..........................:

E 59/715.ccls. U9PGPUB; E 014/12/29E
USPAT E

second near3 lens) near5 positive EUSPGPUB;
USPAT

E third near3 lens) near5 positive EUSPGPUB;
E EUSPAT\“uuuuu. uuuuuuuuuuu‘ KKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuK“uuuuuuuuuuo KKKuKKKu\“uuuuuuuuuu. KK“uuuuuuuuuuu \uuuuuuuuuKKKKKKKKKKKKKKKKKKKKKKKKKKKK

(fifth near3 lens) near5 positive USPGPUB;
' USPAT\«x‘x‘x‘x‘x‘x‘ \«x‘x‘x‘x‘x‘x‘x‘x‘x‘x: xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx\«x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘xd xxxxxxxxxx\«x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘ xx\«x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘ \\\\\\\\\\\\\\\\\\\aaaaaaaaaaaaaaaaaaaaaaaaaaaa

(fifth near3 lens) near9 convex USPGPUB;
' USPAT\«x‘x‘x‘x‘x‘x‘ \«x‘x‘x‘x‘x‘x‘x‘x‘x‘x: xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx\«x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘xd xxxxxxxxxx\«x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘ xx\«x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘ \«x‘x‘x‘x‘x‘x‘x‘x‘x:

(fifth near3 lens) near5 aspheric USPGPUB; E2014/12/29E
E USPAT 9:22 E

(sixth near3 lens) near10 concave USPGPUB; E2014/12/29E
E USPAT 9:22 E

(fifth near3 lens) near10 aspheric US—PGPUB; E2014/12/29E
E USPAT 0E9:22 E

E9530 and 9531 and 9532 and EU9PGPUB; E2014/12/29E
E9533 and 9535 and 8536 EUSPAT EO9:22 E

(14/049234).APP. US PGPUB; E201 4/ 12/29E
E USPAT; E 09:22 E

USOCR

E359/714. ccls. E;U9PGPUB E2014/12/29E
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El854‘l El820 E().CPClG02813/0045 E;lUS-PGPUB ElOR l l2014/12/29
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$(first near3 lens) near5 negative U-8 PGPUB; $2014/12/29$
$ USPAT $0922

$(second near3 lens) near5 convex $U8PGPUB; 014/12/29$
‘ USPAT $0922

hird near3 lens) near5 concave $U8PGPUB; 014/12/29$
USPAT $0922

(fourth near3 lens) near5 convex USPGPUB; $2014/12/29$
‘ USPAT $0922

fifth near3 lens) near5 concave USPGPUB; $2014/12/29$
USPAT '

$se43 and 8544 and 8545 and $U8PGPUB; $2014/12/29$
8546 and 8547 USPAT '

$8541 and 8548 $U8PGPUB; $2014/12/29$
$USPAT $ 3

(first near3 lens) near5 thickness USPGPUB;

$ USPAT

third near3 lens) near5 thickness $U8PGPUB;
$ USPAT

ns near3 barrel U8 PGPUB;
USPAT

$ first near3 lens) near5 negative USPGPUB;
USPAT

second near3 lens) near5 convex $U8PGPUB;
‘ $USPAT

third near3 lens) near5 concave $U8PGPUB;
‘ USPAT

ourth near3 lens) near5 convex USPGPUB; 014/12/2 3
USPAT 9:22

(fifth near3 lens) near5 concave USPGPUB; $2014/12/29$
USPAT $0922

$8554 and 8555 and 8556 and $LJ8PGPUB; $2014/12/29$
8557 and 8558 USPAT $0922

$8559 and 8553 $LJ8PGPUB; $2014/12/29$
USPAT $0922

lens near3 housing USPGPUB; $2014/12/29$
USPAT $0922

$("5659426" | "6335833").PN. $U8PGPUB; $2014/12/29$
USPAT $09:31

359/715.ccls. U8 PGPUB; $201 5/01/08$
USPAT 16:06

((first near3 lens) near10 (positive)$ USPGPUB; $2015/01/08$
‘ USPAT '

$U8PGPUB; $2015/01/08$
$USPAT

(third near3 lens) near5 negative USPGPUB; $2015/01/08$
ear15 (concave) $USPAT 5

(fourth near3 lens) near10 positive$U6PGPUB;
near10 concave USPAT

92 and 8593 and 8594 and USPGPUB;

. 8595 USPAT

$ $2639777 diaphragm stop aperture) U6PGPUB; ‘ $ $ $
$ U$8PAT $ .

$85$8598 $5I547 $I8596 and 8597 $$U8PGPUB; $IOR $ION $2I2015/01/08$
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(fourth near3 lens) near10 positiveE
near10 concave

E8601 and 8602 and 8603 and
8604

E2639777 (diaphragm stop aperture)

8605 and 8606

O7 and (inflection near3 point)

08 and 8600

8609 and 8610

("20130321920' |

E8614 and 8615 and 8616 and
E8617 and 8618 and 8619

 
 
 

US—PGPUB;
USPAT

US—PGPUB;
USPAT

EUS- PGPU B;
USPAT

US—PGPUB;
USPAT

ue PGPUB;
USPAT

ue PGPUB;
USPAT

ue PGPUB;

us PGPUB;

us PGPUB;

us PGPUB;
USPAT

us PGPUB;
USPAT

ue PGPUB;
USPAT

ue PGPUB;
USPAT

ue PGPUB;
USPAT

ue PGPUB;
USPAT

ue PGPUB;
USPAT

ue PGPUB;
USPAT

ue PGPUB;
USPAT

ue PGPUB;
USPAT

ue PGPUB;
USPAT

 

 

Default
. Plurals
Operator ‘ ‘

E2015/01/08;
8:54

E2015/01/08;
E1354

E2015/01/08E
E1854

015/01/08E
8:54

E2015/01/08E
8:54

;2015/01/o 3
54

015/01/08;
8:54 ‘

E2015/01/08;
E1310 2

E2015/01/08;
E1910 2

E2015/01/08;

E2015/01/08;
E20:17

E2015/01/08;
E20: 20

E2015/01/08;
E20: 22

E2015/01/08;
o: 23

E2015/01/08;
0:23

E2015/01/08;
E20125

015/01/08;
E2025

E2015/01/08E
E2025 5
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:(fourth near3 lens) near5 convex

(fifth near3 lens) near10 plastic

:distance near10 image

:(second near3 lens) near5 positive

:(third near3 lens) near5 positive

(fifth near3 lens) near5 positive

(fifth near3 lens) near9 convex

(fifth near3 lens) near5 aspheric

:(inflection near2 point)

(first near3 lens) near5 negative

:(second near3 lens) near5 convex

:(third near3 lens) near5 convex

(fourth near3 lens) near5 convex

:(fifth near3 lens) near10 plastic

:distance near10 image

:(second near3 lens) near5 positive

(third near3 lens) near5 positive

:(fifth near3 lens) near5 positive

:(fifth near3 lens) near9 convex

:(fifth near3 lens) near5 aspheric

(inflection near2 point)

:(first near3 lens) near5 negative

:(second near3 lens) near5 convex

(third near3 lens) near5 convex

:(fourth near3 lens) near5 convex

:(fifth near3 lens) near10 plastic

:2014/11/03:

:2014/11/03:
:13:00

:2014/11/03:
:13:00

:2014/11/03:
:13:00

:2014/11/03:
:13:00

:2014/11/03:
3:00

:2014/11/03:

014/11/03:

014/11/03:

:2014/12/01:
:11:47 3

:201 4/12/01:
11:47

2014/12/29:
:09:22

:2014/12/29:
:09:22

:2014/12/29:
:09:22

2014/12/29:
:09:22 3

2014/12/29:
:09: 22 =
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gdistance near10 image

§(second near3 lens) near5 positive

§(third near3 lens) near5 positive

(fifth near3 lens) near5 positive

(fifth near3 lens) near9 convex

(fifth near3 lens) near5 aspheric

§(inflection near2 point)

(first near3 lens) near5 negative

§(second near3 lens) near5 convex

é(third near3 lens) near5 convex

é(fourth near3 lens) near5 convex

§(fifth near3 lens) near10 plastic

édistance near10 image

$8575 and 8576 and 8577 and 8578
:and 8579 and 8580

§(second near3 lens) near5 positive

(third near3 lens) near5 positive

§(fifth near3 lens) near5 positive

§(fifth near3 lens) near9 convex

§(fifth near3 lens) near5 aspheric

(inflection near2 point)

(sixth near3 lens) near10 concave

$8582 and 8583 and 8584 and 8585
§and 8586 and 8587

((first near3 lens) near10 positive)

§(second near3 lens) near10 positive

éthird near3 lens near10 positive

éparaxial near3 region

§fourth near3 lens near10 negative

i014/12/29g

§2014/12/29§
9:22

§2014/12/29§

014/12/29§

014/12/29g

§2014/12/29§
9:22

§2014/12/29§

014/12/29g

§2014/12/29§

014/12/29§
$0922 5

§2014/12/29§

§2014/12/29§
‘ 014/12/29§

§2014/12/29§
9:22

§2014/12/29§
9:22

§2015/01/08§
g20:25

§2015/01/08§
§20:26

§2015/01/O8§
§20:26

§2015/01/O8§
§20:26

§2015/01/08§
:20: 26 =
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2015/01/08;

§8621 and 8622 and 8623 and 8624 - §2015/01/08§
§and 8625 and 8626 §20:27 5
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Application/Control No. Applicant(s)/Patent Under
Reexamination

Search Notes 14141665 YU ET AL.

IIIIIIIIIIII IIIIIIIII I IIIIIIII Examiner ArtUnitJAMES JONES 2872

CPC- SEARCHED

CPC COMBINATION SETS - SEARCHED

US CLASSIFICATION SEARCHED

——m_-m_
1/9/2015 JCJ

SEARCH NOTES

Search Notes mm
359/715 Class search and text search 1/9/2015

                         

east text search 1/9/2015

INTERFERENCE SEARCH

US Class/ US Subclass / CPC Group

CPC Symbol

———

/JAMES JONES/

Primary Examiner.Art Unit 2872
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Application/Control No. Applicant(s)/Patent Under
Reexamination

IHdGX Of Claims 14141665 YU ET AL.

Examiner Art Unit

JAMES JONES 2872

Rejected I Cancelled n Non-Elected n Appeal

a Allowed H Restricted I- Elam Objected  

US Patent and Trademark Office Part of Paper No. : 20150109
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UNITED STATES PATENT AND TRADEMARK OFFICE 
BIB DATA SHEET

SERIAL NUMBER

14/141,665

FILING or 371(c)
DATE

12/27/2013

RULE

APPLICANTS

Page 1 of 1

UNITED STATES DEPARTNEENT OF CONHVIERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450
Alexandria1 Virginia 22313-1450
www.uspto.gov

CONFIRMATION NO. 9554

GROUP ART UNIT ATTORNEY DOCKET
NO.

SIIP.201299

ABILITY OPTO-ELECTRONICS TECHNOLOGY CO., LTD., Taichung City, TAIWAN, Assignee (with 37

CFR 1.172 Interest);

INVENTORS

Hung-Kuo Yu, Taichung City, TAIWAN;
Chao-Hsiang Yang, Taichung City, TAIWAN;

** CONTINUING DATA *************************

** FOREIGN APPLICATIONS *************************
TAIWAN 10213525 09/02/2013

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **
01/09/2014

Foreign Priority claimed BYes :I No

35 USC 119(a—d) conditions met BYes :I No
Verified and //
Acknowledged Examiner's Signature

ADDRESS

SHOOK, HARDY & BACON LLP
INTELLECTUAL PROPERTY DEPARTMENT

2555 GRAND BLVD

KANSAS CITY, MO 64108-2613
UNITED STATES

STATE OR

COUNTRY

TAIWAN

 D Met afterAllowance

Initials

LENS ASSEMBLY

FILING FEE FEES: Authority has been given in Paper
to charge/credit DEPOSIT ACCOUNT

for following:

RECEIVED N0-

BIB (Rev. 05/07).

SHEETS

DRAWINGS

TOTAL INDEPENDENT

CLAIMS CLAIMS

9 7 1

II All Fees

31.16 Fees (Filing)

:l 1.17 Fees (Processing Ext. of time)

:l 1.18 Fees (Issue)

:l Other 
:l Credit
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
AddIESS. COMMISSIONER FOR PATENTSPO Box 1450

Alexandria, Viigmia 22313-1450www.uspto.gov

APPLICATION NUMBER F ING OR 371 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

 
 
   

14/141,665 12/27/2013 Hung-Kuo Yu SIIP.201299
CONFIRMATION NO. 9554

5251 PUBLICATION NOTICE

SHOOK, HARDY & BACON LLP

INTELLECTUAL PROPERTY DEPARTMENT IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIOIIIOIIIIOI00IIIIII||7|8IIIIIII72IIIIIIIIIIIIIIIIIIIIIIIIIIII
2555 GRAND BLVD

KANSAS CITY, MO 64108-2613

Title:LENS ASSEMBLY

Publication No.US-2015-0062724-A1

Publication Date:03/05/2015

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37

CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the

Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to

applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth

in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of

Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,

by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent

Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and

Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to

publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

 

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1

HP, Ex. 1004

Page 198



 Ex. 1004 
Page 199

HP,

Doc code: IDS PTO/SB/O8a (01.10)
. . _ . . . Approved for use through 07/31/2012. OMB 0651-0031

Doc description. Information Disclosure Statement (IDS) Filed 08. Patent and Trademark Office; us. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 14141665

'“F°RMAT'°“°'SCL°S”RE

STATEMENT BY APPL'CANT

(Not for submission under 37 CFR 1.99)

U.S.PATENTS

Examiner Cite Kind Name of Patentee or Applicant Pages,Columns,Lines where
. . * Patent Number Issue Date . Relevant Passages or RelevantInitial No Code1 of Cited Document .

Figures Appear

1 8014080

If you wish to add additional US. Patent citation information please click the Add button.

U.S.PATENT APPLICATION PUBLICATIONS

2011—09—06 Chun Shari CHEN, et al.

Number Code1 Date of cited Document

I1 20120044403 2012—02—23 Hsiang—Chi Tang, et al.
I2 20130070347 2013-03-21 Hsiang-Chi Tang, et al.

If you wish to add additional U.S. Published Application citation information please click the Add button.

FOREIGN PATENT DOCUMENTS

Name of Patentee or Pages,Columns,Lines
Examiner Cite Foreign Document Country Kind Publication where Relevant

Figures Appear

Publication Kind Publication Name of Patentee or Applicant Pages,Columns,Lines where
Relevant Passages or Relevant

1

1

Initial* Codezi Code4 Date Applicant Of Cited Passages or RelevantDocument .
Figures Appear

201215941 2012-04-16 Largan Precision 00., Ltd.

If you wish to add additional Foreign Patent Document citation information please click the Add button

NON-PATENT LITERATURE DOCUMENTS
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'“F°R""AT'°N°'SCL°S“RE

STATEMENT BY APPL'CANT

(Not for submission under 37 CFR 1.99)

include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item

(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume—issue number( ),

publisher, city and/or country where published.

Examiner Cite

if you wish to add additional non-patent literature document citation information please click the Add button

EXAMINER SIGNATURE

*EXAMINER: initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a

citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at mm @151 or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WlPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i
English language translation is attached.
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'“F°R""AT'°N°'SCL°S“RE

STATEMENT BY APPL'CANT

(Not for submission under 37 CFR 1.99)

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication

X] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97( )(1).

That no item of information contained in the information disclosure statement was cited in a communication from a

foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification

after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure

statement. See 37 CFR 1.97( )(2).

See attached certification statement.

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the

form of the signature.

wwv—mm—om

Name/Print Registration Number 34881

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the

public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR

1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed

application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you

require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, US.

Patent and Trademark Office, US. Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND

FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the

attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised

that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited

is voluntary; and (3) the principal purpose for which the information is used by the US. Patent and Trademark Office is to

process and/or examine your submission related to a patent application or patent. If you do not furnish the requested

information, the US. Patent and Trademark Office may not be able to process and/or examine your submission, which may

result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

EFS Web 2.1.17

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act

(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the

Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a

court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement

negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a

request involving an individual, to whom the record pertains, when the individual has requested assistance from the

Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for

the information in order to perform a contract. Recipients of information shall be required to comply with the

requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records

may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant

to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of

National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(0)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or

his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to

recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and

2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this

purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of

the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record

may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in

an application which became abandoned or in which the proceedings were terminated and which application is

referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law

enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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rifi’firifluijréflié 11 11%

721103;; A : 1921.122; CHEN, CHUN SHAN (TW) ; 2122:5119 TSA1,TSUNG HAN (TW) ; gag-229,1

HUANG, HSIN HSUAN (TW)

7411J<IEA : 3151§1§Jf§£ : #1991

92242092115: 19' 99:2:11960119202122 0615122 : 22 9% 74 a
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This invention provides an optical photographing system

comprising four lens elements with refractive power, in order

from an object side to an image side: a first lens element; a

second lens element with positive refractive power, and at

least one of the object-side and image—side surfaces thereof

being aspheric; a third lens element with negative refractive

power having a concave object-side surface and a convex

image-side surface, and both ofthe object-side and image-side .

surfaces thereof being aspheric; a fourth lens element with

positive refractive power, and both of the object—side and

image—side surfaces thereof being aspheric; wherein the

optical photographing system further comprises an aperture

stop positioned between an imaged object and the second lens

element. By such arrangement, total track length of the

optical photographing system can be effectively reduced.

Wide view—angle and high image resolution are also obtained.
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gi-

(% "‘ fistula!)

L 161% fiE)=4.54 mm, Fno=2.9LHFOV(%‘—M)=37.I 11ngl 7-

Surface # Curvature Radius Thickness Material Index Abbe # 1:33:11
6:16 1 Mir-1:1: 23a 4616 16411:: 6.611an gig

l.“ 0 Object Plano infinity l
* 16% ‘1‘ 1E ' #1 FR _....

1 Lens l 3 78710 (ASP) 0 “09 ””Pmm 1 63’? 2* 4 .13 56 l
H gg a figi‘p‘ u. . .J 2223? 1 a L .3. F .

2 2.28940 (ASP) 0.182

Ape. Stop ‘ Plano j. 3 aefi 7*? a: 0.151
S Lens 7 Plastic

4 r g 3—3115)? 4.19080 (ASP) M 1.420 @333 1.544 55.9 2.93
5 —2.26608 (ASP) 1.202MW ”T

Lens 3 “ P1astic «

6 1 fiiiflfifia 43.68837 (ASP) * 0.557 £12333; 1.632 2.1.4 ~3.45
7 -1.32175 (ASP) 0.087

8 Lens 4 1 66390 (ASP) 1 299 Has“ 1 s44 55 9 4 45
E 39 £355? ' ' 2‘33 3%” ' ' 1 ' 1

9 3.86450 (ASP) l 0.500
IR-filter ’1 ‘

10 .4; 91.651: 13;” 0,300 3;: 1,517 64.2 .
11%;"115, iEH

Plano 4
1 1 “'1‘" $3 0.300

F ‘Cover—glass Plano Glass. . 4. -

. l2 Rififilé’, 511% 0400 33.1% 1517 6 2'--————-——-—~f——-—-———-——— ’— W
Plano

l3 ., 0.786L .. 1 "l” ‘i’ l
14 Image Plano _ l

d__ 55.1% 153 1 "1" (£2 1
’6: 3 $7§i§§§1 d—line 587.6nm 
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WW“ 
Aspheric Coefficients #:0210120

Surface 1%

 
 
 
 

 

 

 

  

  
 

   

 

 

 

   
, 1 2 4 5

{(fii 1 ‘ .
k 2 -5.01259E+OO 1 414121312100 -5.93643E+00 —7.53769E—02.. i 4..

A4 = 4757261302 .792436E02 0326691302 .1 672921502

’" A6: ‘ 6047261303 9624291303 1 2176661302 -2.l3748E—03
Ag 2 0105971503 " -9.48463E-03 3.936IOE-03 2073491303“.2 WW...

A10: 1 1.10855E—04 ’ 1171551303 1 0521331303
Surface 1?

fl £3 6 7 8 9
k : 494431134100 0754451301 -6,25837E+00 v6.15613E+00

“fwm
A4 = 1565001302 8272911302 053666503 03458413021 w—q

“ A6: 9409331303 1 6482211303 2854821305 1 2315061303

A8 = 2731021303 -1.5508 1 E03 5243361305 2226261304
. W WWW-Hm

A1 : T-100245E-03 2580731304 1225821305 41548961306..—_.._.L. “m“.

A12: |.2189OE-04 ’

   
 

2.4-; 20
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......._.

  

 

 

 

  

  

 

 

  

 

 

     
 

 
 

      
2&3.

1 (% L‘fizfilfil)
' fL‘EE‘EE) = 4.11 mm. Fno = 2.40, HFOVHAIFM) = 59.1 deg.

_. _.... ——T— ’ Focal.”1
Surface # Curvature Radius Thickness Material Index Abbe # len 1h

. Ma 04415 as: an 0:114 mum E;
5 r ——-;~ —« ._..—_.L*__.__._._.u.‘..___.4

0 Object Plano Infinity
1 49143 ’1‘ 1E1 @1111 IT .

Lens 1 Plasuc
1 ,, 1 3.02870 ASP 0.314 1.650 21.4 -3‘.05

. 2 91mm < )_ as? j ’
2 2.54590 (ASP) 0.134

.1 r--- ~—+—__%__._..1
. 3 Ape. Stop Plano 0 135

75% W‘ (E: ‘ 1
Lens 2 ' Plastic T. “1- .41 P 0.24 |.544 5.9 .11

4 2,2335; 31870(AS) 7 ”213333 k 5 3
5 161988 (ASP) 1.508

r -——-——I——— ,

6 £522; 067510 (ASP) 0.602 13:; 1.650 21.4 -3.88
- ~ 2...... 2.5!; 1——————

7 . 1 .24557 (ASP) 0.070 f
Lens 4 Plastic ’7- 1 —1. 7 P 1.0 4 1. 44 55.9 4.36

8 $033355: 5860(AS) 5 29313? 5

9 3.67710 (ASP) 0.500 1--—-—-v————~--~«—~ 1 1
lR-filter

10 2.171032%, 1a; 0.300 2:: 1.517 64.2 -
00515.7‘514

Mr ' Plano 1 r 0
1 1 ., 0.300

C 1 ’1‘ 1Eover-g ass Plano Glass 1 _

. 12 fitfifififi 42% 0.400 382% 1.517 64.21 Plano 7

l3 #1 @ 0.53.. 1
i 14 11mg: Plano -
N fiilfi‘» 1i: “‘1" ii:

a: : gnaw-<21 d.line587.6nm j 

fink-‘13
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37’3":

18/29

22129

H Aspheric Coefficients ifiia‘iu'n {$1}; .1

Surface}? 1 2 1...“... 4 ‘ 5 1
. M) _1 ..

k = «3.83366E+00 6050121301 1 1100000133900 4.7748780)

A4: 5526091302m

A6: ~2.08091E—02 -2.79863E-02 4078131302 P38336480}

A8: ' —2,3396[E—02 7 -5,06215E-02 J -9.66708E-03 ’ v1.99388E-02

A10= ’ |,60933E-05 1.71676E-02 Wmfl
Sugagefi 6 7 8 9

k = ”197398300 632950501 g—5.20422€+00 73041413800
A4: 1.68l54E—02 7.92064E-02 6716201303 959159503

A6: T745861E—02 J"8175511303 WW
A3: 3707811303 17724601304 5.87614E~05 4929881505
A10= 1944451303 3.68100E-04 -5.69372E-06 «1331819506

Alp—Limwsaos ’

 
+*—*E
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2&5.

($5,335.01) 1
l {L42 SE) = 4.34 mmI Fno = 2.40, HFOV( 3%“ #2 a 1: 38.2 deg.

1

Surface 4 Curvature Radius Thickness Material lndex I Abbe # 1:3?)
- l M: éb$$l§ er; 20% mm mum Egg

0 a Object Plano lnfinlty M
493%}: * *‘1‘1fi éfal‘fi

Ape. Stop Plano
l 26%] 441%; 0.056

Lensl Plastic l l2 , . 3.92””0 A P 7 l. 44 . - 2.4

. . gflfi£fi* 33(8) 0.320 4 $1733? 5 559 l 2.1
3 2.41081 (ASP) 0.215 1 l

Lens 2 . Plastic

4 fizdiéfi 3.04410(ASP) 1.297 €533} 1.544 55.9 T.- 2.67
5 -2.35946 (ASP) 1 0.94» L TLens 3 Plastic l6 . 2. -0. 946 ASP . 1.632 2 .4 -".2O

9%.:33,§fi . 68 ( ) 0 551 E2511?» 3 a
7 -1.37018(ASP) 0.101

Lens 4 Plastic -

8 a 993.3% 1.66445 (ASP) 1.500 @331 1.544 35.9 4.46

9 ”.1 3.62180 (ASP) 1 0.800lR-filter

10 07153.51: 13;” 0.300 ii:
H 101th . P]am

ll .. 0.300
r 4 . +‘E ——————-‘l-—- L-—-—-—————'-

’2 Cover—glass Plano 0400 Glass 1 517 642 _

. GHEIW£ 413% ' 353$} ‘ ‘Plano 7

L l3 J m $113) 024..
{4 lmage Plano _

Iifiirfi 4‘50

   
 

     
 

Si : $7g‘fifiét; d-Iine 587.6nm 
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 ,3.I\

Aspheric Coefficients 3FL§ 1E7 1%43; 

 

 

 

  
 

   
 

 

 

 

 

 
’ifi
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’
.—
M

 
 

 

Sugagr; 2 3 n 4 w 5 ”1
k z —6.767OOE+OO 401052125100 4036861201 499515301

A4: F~5.23581E-02 -8.32662E-02 ~3.89545E—02 W02“

A6: 7.2061813-03 4902331303 4954941302 W

A10: 501300503 ' -2139390E-03*-Wm

Sugagfi 6 7 § 8 9
1.25... z L-1.96195E+00 6455921301 -6.4IOOSE+00 -1.41260E+00

A4 = 20827615412 8.38468 13-02 ~6.84028E-03 4 9625612202

A6: 1.18565E-02 9.60l84E—03 ' 1,76627E-04 19624413032

A3 = 2.48625E—03 420818713413 9.2653 1 1305 4007201304

A10: W 2.622I4E—05 —1.48661E-05 4493581306

"5‘2:— 1.45973£-04 ________1
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[— i t

' (% 00 “$55.01)

f ’EWE = 5.06 mm Fno =1.85 HFOV “'

‘ Surface # Curvature Radius Thickness Maternal Index Abbe # 32??)
My MM: 1% 1M? mum 1%;

0 Object Plano T Infinity
197%: J? Li: $31.11*:

Lens 1 Plastic~ 7 n -
1 Ei—ififi 2.55200 (ASP) 0.550 $23.51 12.16

. 2 1.69828 (ASP)
Ape. Stop Plano

3 ilifil A “‘F {£2 1 0.105 ,2 ‘ _.
Lens 2 l Plastic [4 {jig-«135%; 2.71541 (ASP) 1288 £55? 1.514 56.8 3.41

5 1 4.14840 (ASP) 1592
Lens 3 H Plastic

6 —O. 9230 P 0740 1.634 23.8 4.02
man 6 (AS ) J an -

7 -1.13210(ASP) 0.070 +
l Lens 4MW Plastic.607 P 1.700 1.514 56.8 4.24

8 java 1 07(AS) W;
9 3.93250 (ASP) 0.500 -

1R~filter Plano Glass
10 hil‘flilfi #15 0.300 119% 1.517 642

1105155 5% H
Plano

l 1 #15; 0.300
Cover-glass Plano Glass7 7

. 1- miwg é”, 0.400 $133 1.517 64...
l W Plano

13 3;. £1 0.441 .7 0

14 Image Plano . -aaa an 1 

ii I $£ii§i§2§ d-llne 587.6nm 
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fi/\ 

Aspheric Coefficients 313% 1% 1%}: 

rSurface #

1’an
-2.04930E+00

WWW“—4.08180E-02 571202921302 -1.79948E-02 45970613432

 
1

(x)

—9.38907E-01

4

-8.91863E-01 -2,58667E‘01

 

Surface #

 

4.36183E—04 9.83188E~04 ~1 .6927313-03

A4 a

A6= 5.90936E-03 1.15276E—02 1 -7.75708E—03 I5.7.01760E—04
-2.58995E-03 -5.70934E—O3 1.4414513-03 _.. ~1.63897E—03

  
 

 

 

 

 

 fi@ 6 7 8 9
k = ~2.05071E+00 ' 4137743901 ~9.3545|E+00 14120555131500

” A4; 4.5067113-031’83644413-02 —4.80539E-03 ' 2064665021
”flowsgoz 6.24022E-03 0473311304 2117685803

A8: 3132441303 “10612013034 13688013414 m

1 A10: J 4158421303 3154869804 305520505 7.8:732506 

   
%+£
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fut.

(fiifi‘bfilfi‘l)

maxi) = 3.44 mm Fno = 2.81, HFOV(—‘Ejgfi) = 37.6 (162.

Surface # Curvature Radius Thickness Material Index len th
m was 235% ms was; éfiiléfi E;

0 Object ‘ Plano Infinity 1,; R

4.. 31:3] 1%: .FR __..
1 g ”3% ‘ 1.93853 (ASP) 0.516 Plastic 1.543 56.5 ~17l.12
2 1.72098 (ASP) 0.168 I l5.. L._ 1 .1.— M
a Ape. Stop Plano

J 313% #8: 0.050r -~l#-———- w 1' 1‘ W“"””

4 Lens 2 3 17360 (ASP) 1 175 Plastic | 530 55 8 1 75
9131—33335: ' " ' l- 1 ' ' ‘WW

5 4.14442 (ASP) 0.327

Lens 3 W

6 £13 3.335% 0.46527 (ASP) 0.556 Plasuc

l 7 120526 (ASP)
Lens 4 l .

. 8 fiwifiéfij 1.50364 (ASP) Plastic 55.8 3.48

l 9 6.27330 (ASP)
1R-filter T P13 0

10 mlmg AP;
Wiliyéfi

11 I I. Plano
"l‘xfiy

l7 Cover-glass Plano
' fifizwés . ‘l‘fil a

13 Plano
"l’wfil

14 Image Plano
filixi) ”THE;
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F, 48+ ._
Aspheric Coefficients 315118071810
 

 

 

8‘ T

50;; 1 2 4 5
M r L W .k 2 20137413100 -|.17612E+00 —8.47976E~Ol 20000013010 _., 8

A4 = 1950521302 1 05113111302 -9,57531E-02 9276081302m

A6= Y 462817802 0.9540680] f —3.83492E-01 3.686393021 A —————r—-—-——————~——————4—_..__.____..—A

A8 = 3.74820E—02 33582380! 7.31622E-0! -2.38756E-03

A10: 14144690502 3.2954080! —I.76544E+00 ~6,83017E—03
m_____J

A12 = 4. l9729E-08 4.38783E-09 4.30310E-09 429504809

 

 

 
 
 
 

 
    

 

 
 

12 ‘ 1 ........1 JSurfacefi

8m: 6 7 8 9
k = «l,55866E+0fi-5.l5252fi~0| -6.6558|E+00 ‘ 45013913101 "

A4: 4.37000E-02 l.9867IE-Ol ' 41262851302 —7.25624E—031 ...._J

A6: ‘ 2,1053113-02 2.3839413-02 . 3560341303 38543761304

A8 ... 7274881502 2071471302 -l.36899E-03 24 10431—304

’ A10: 1.7514813—02 5.93938E-03 8.06300E-05 ' 1.1648413-05
 

    
A12: -2.7S23SE-02 —6.93998E-05 o3.11537E-06 ~4.50028E—06

1 _I___ .5 .

§€+Jcl
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£24“-

( 523 7“ “$66.61)

1L3: RE 2 2 4.28 mm, F210 = 2.40_¢1FOV( 5:" 32 E 1: 37.9 deg.
~v————————1

' Surface # Curvature Radius Thickness Material Index Abbe # 1:322:11)
id; M415: 1129; HE” 214.41%? 211142111 E;l ... .m

0 1 Object P1ano Infinity
T 193% 1141?: 75.13.111’:

Lens 1 Plastic
l -2 .9 4 A P .249 1.632 23.4 17.13

Eli—“334.1%; 6 260( S) 05 £511?

. 2 776000 (ASP) 0.070——‘—" r

, Ape. Stop 1 Plano . IJ £13 ‘1‘ 1% 0.531
Lens 2 q . Plastic

H 4 §€Lifii§im 13.56520 (ASP) 1.365 9233?» _., 1.544 I 55.9 . 3.86“"
5 1 —2.40053 (ASP) 0.871

_ 1‘ Lens 3 1 Plastic-0.68248 A P 0.654 1.650 21.4 ~3.15
6 wimp 13). Masai
7 -l.41052 (ASP) 0,070

r- Lens4 Plastic 11.80185 A P 2.250 1.544 55.9 4.09
8 fimifififiJfi ( s ) 15.53%

I a
9 5.51320 (ASP) 0.500Wm , r . M

lR-filter

10 219154.515 lag) 0.300 2;: 1.517 64.2 -
11.435133514 1 .17

Plano .

l l . ._ "‘1‘ £1 0.500 . .
Cover-glass Plano Glass2 .. . . .2 -. l 1%;fiily’11é JPIEJ 0400 mg 1517 64T W

Plano

13 311% 0.257 , 1
14 I lmage Plano _ 1

Eifgtfia * PE)
35. I $>§ififi2¢§ d—line 587.6nm

k -

fi+AE

25/29

HP, Ex. 1004

Page 272



 Ex. 1004 
Page 273

HP,

201215941

  

 
 

      
 

 

  
 

 

 

 

 

 

 
 

 

 
 
 

434+;

Aspheric Coefficients fiFIirEffizfiWW...
4

50;? 1 2 4 5
k : -5.00000E+01 40000019100 1.0000013+00 4112777134700

A4: * -|.79378E—02 -6.21780E—03 44137931304 4324231302

A6 : 4.60822E-03 1.76896E—03 -1 .68 136502 0.86491 1306

= 4137221302 -2.06“58E~02 ' 4.187491503 "0798930303"
4.3.3 ’ ’ L. __.’______1,w.____2

A10 2 6455201504 5.58703E-03 0805241303

Surface 1? h6 7 8 9

fufi 7* J .4
k z —I.92618E+00 0407741301 04074412100 4.42429E+01

A4 = 1942211302 + 677887502 ' -4.04693E-03 6106831303
I ‘ a 4...— ‘ .1 “f4A6 2 8.32022 1303 5.73241 1:05 4799451504 8.21498b~04

2775271303 4094071503” 1.53952E~04j’-4.21778E-05 4

A, ... 4175401503 ' 3125111504 -l.66159E-05 2552451306

A12: |.01566E~04 * ”’L L.“ .3

    
 

$3915.
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fi+i

' ( 1% 4: $565.91) -—-1
f (3531;): 3.46 mmLFno = 2.81ijV1flRfi) = 37.5 deg;r."

' Surface # Curvature Radius Thickness Material Index Abbe #4 I 1:??1:
ME: MM; 230*: M: mm mum! gig~— L.

0 Object Plano Infinity f ”I

M 1 791% ’1‘ xi) $13.ka 1 1
Lens 1 Plastic I1 2. . 44 1. 4 . .

"—— 1 fig’ifiéfi 05307 (ASP) 06 L 21113? 5 3 565 358
. 2 3.26380 (ASP) 0132L T'.‘

3 Ape. Stop Plano 0 ’32
SEE «‘1’- :fi: '

Lens 2 Plastic.’ 7

4 ' fiLifiéfi 35.55560 (ASP) 1.033 923% 1.543 56.5 -03
5 ~ 1 .08909 (ASP) 0.284

WT * .
Lens 3 Plasnc_ 1 ‘5 7 -

6 , Eifififi 0.48542 (ASP) 0.518 1551131 1.585 30.- 1.93
7 -1 .18926 (ASP) 0.070

”fi———1 . " ”1Lens 4 Plastic
1. 8 7 A P 1.400 1.543 56. 3.77

8 $093302 5156( S) EM? 5 fl
9 4.76400 (ASP) 0.260 L r"

... Imus?“ '

10 a 91 sag: “3'” 0.300 61"“ 1.517 64.2 -. .. $ xii} KEMP;
L 10115} 71; )4 I

1 1 Plano NT 0 350

Cover~g1ass P1ano Glass7 7 .

. . 1~ ‘ ($380135 $13; 0.500 353% 1.517 T 64.-A 5—.— —-b———-——-—- -—.———————-——T——————————-‘
, P1an0 .

1: $ é) 0.503
14 Image Plano T _

hiiixfi *1: 6&1
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A8:

A10=

A12:

1.4344913—03

-2.76244 [3-02

_.

 
6.4994413—03

2179487504

  
 

 
 

  

fi+v3

Aspheric Coefficients 313mm?) fifii

Surface}? 1

ma L 1 2 4 .2 5 5
k = -5.2|652E-Ol[1442361900 4000000300 -2.11626E-Ol

A4: ' 3.427395-02 13068471302 71563471301 1846641301

A6: 56010313021 1.135515-01 1—7528095-01 ‘ 5.85665E-02
A8: 9.988945-02 -I.18089E+00I 193452300 7073039115307

A10: -9.77043E—02 113757300 527109510111 4.0783150)
A12: " 3568301804 6.668635-06 2103567307 —l.26758E-O4

k 2 4476319100” -5,087'5OE——01‘1 -6.9l662E+00 .4,05107E+00

L A4: 5.67021E-02 2.1444050! . 229662502 3193654502

A6... W 9650011303 1353771504”~1.76530E-03 1
833093302 “i2.|592IE-02 ‘ -1.40839E-03 1 1547706304  

9192781304

2616621304

”fir—1"”l
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Electronic Acknowledgement Receipt
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Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:

Document . . File Size(Bytes)/ Multi Pages

Information Disclosure Statement (IDS) 482611270|nformationDisclosu

Form (SBOS) reStatement.pdf 82a81a30ee76c87ad808e4c09594b93942b
9bac0

This is not an USPTO supplied IDS fillable form

2709498

Foreign Reference TW201215941A1.pdf
843ffb192775f29cff16ac21lebd35795bed

d2cb

Information:

Fee Worksheet (SBO6) fee-info.pdf
9de5a972b38779d326efc021d6b276eeebd

73f3b

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

lfa timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and ofthe International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Appl. No. : 14/141,665 Confirmation No. 9554

Applicant : Hung-Kuo Yu al.
Filed : 12/27/2013

Title : LENS ASSEMBLY

Group Art Unit : 2872
Examiner : James Jones

Docket No. : SIIP.201299

Customer No. : 13161

M

Commissioner for Patents

P. O. Box 1450

Alexandria, VA 22313-1450

AMENDMENT AND RESPONSE

Madam:

In response to the non-final Office Action mailed January 15, 2015, please

amend the above-identified application as follows:

Amendments to the Claims are reflected in the listing of claims that

begins on page 2 of this paper; and

Remarks/Arguments begin on page 5 of this paper.
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Amendments to the Claims:

This listing of claims will replace all prior versions, and listings, of claims in

the application.

Listing of Claims:

Claim 1. (currently amended) A lens assembly comprising:

a lens set which includes a first lens, a second lens, a third lens and a fourth

lens arranged in sequence from an object side to an image side along an optical

axis of said lens assembly, wherein

said first lens has a positive optical power adjacent to the optical axis,

and has a convex object-side surface which faces the object side, and an image-

side surface which faces the image side, at least one of said object-side surface

and said image-side surface of said first lens being an aspherical surface,

said second lens has a positive optical power adjacent to the optical

axis, and has a convex image-side surface which faces the image side, and an a

concave object-side surface which faces the object side, at least one of said

object-side surface and said image-side surface of said second lens being an

aspherical surface,

said third lens has a negative optical power adjacent to the optical axis,

and has a concave object-side surface which faces the object side, and a convex

image-side surface which faces the image side, at least one of said object-side

surface and said image-side surface of said third lens being an aspherical

surface,

said fourth lens has a positive optical power adjacent to the optical axis,

and has an image-side surface which faces the image side and which has a

concave portion around the optical axis, an object-side surface which faces the

object side, and a peripheral surface which interconnects said object-side

surface and said image-side surface, each of said object-side surface and said

image-side surface of said fourth lens being an aspherical surface, at least one
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of said object-side surface and said image-side surface of said fourth lens having

an inflection point located between the optical axis and said peripheral surface;

and

a non-adjustable diaphragm located between the object side and said

second lens of said lens set;

wherein said lens assembly satisfies

15<HFOV/f<50,

in which, HFOV represents one half of a maximum angle of view of said lens

assembly and has a unit of degree, and f represents a focal length of said lens

assembly and has a unit of millimeter.

Claim 2. (currently amended) The lens assembly as claimed in Claim 1,

further satisfying:

HF9¥>353

HFOV>41°.

Claim 3. (currently amended) The lens assembly as claimed in Claim 1,

further satisfying:

f<2.7 mm,

f/f4>0.54,

in which, f4 is a focal length of said fourth lens and has a unit of millimeter.

Claim 4. (original) The lens assembly as claimed in Claim 1, further

satisfying:

Nd3>1.56, and

V3<29,

in which, Nd3 is a refractive index of said third lens for light with a wavelength

equal to 587 nanometers, and V3 is a coefficient of dispersion of said third lens

for light with a wavelength equal to 587 nanometers.

Claim 5. (original) The lens assembly as claimed in Claim 4, further
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satisfying:

Nd2<1.56, and

V2>29,

in which, Nd2 is a refractive index of said second lens for light with a wavelength

equal to 587 nanometers, and V2 is a coefficient of dispersion of said second

lens for light with a wavelength equal to 587 nanometers.

Claim 6. (original) The lens assembly as claimed in Claim 1, further

satisfying:

O.8<|f/f3|<2.5,

in which, f3 is a focal length of said third lens and has a unit of millimeter.

Claim 7. (currently amended) The lens assembly as claimed in Claim 1,

further satisfying:

073<et44et2-<Z—.0

0.67<ct1/ct2<2.0, and

O<ct3/ct4<1.0,

in which, ct1 represents a center thickness of said first lens, ct2

represents a center thickness of said second lens, ct3 represents a center

thickness of said third lens, ct4 represents a center thickness of said forth lens,

and each of ct1, ct2, ct3 and ct4 has a unit of millimeter.
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REMARKS

The present Amendment and Response is in response to the non-final

Office Action mailed January 15, 2015, in which Claims 1 — 3, 6 and 7 were

rejected and Claims 4 and 5 were objected to.

Independent Claim 1 and dependent Claims 2, 3 and 7 are amended. No

new claim is added. No claim is cancelled. Accordingly, Claims 1 — 7 remain

pending.

All changes made are for clarification and are based on the application as

originally filed. It is respectfully submitted that no new matter is added.

Favorable reconsideration is respectfully requested.

ALLOWABLE SUBJECT MATTER

With respect to Paragraph 6 of the Office Action, the Examiner stated that

Claims 4 and 5 were objected to as being dependent upon a rejected base claim

but would be allowable if rewritten in independent form including all of the

limitations of the base claim and any intervening claims. Applicants appreciate

the Examiner’s finding.

CLAIM AMENDMENTS, CANCELLATIONS AND ADDITIONS

Claim Amendments

Claim amendments, cancellations and additions in the present response

are as follows:

0 Independent Claim 1 has been amended for clarification by changing

“and an object-side surface” to -- and a concave object-side surface--.

0 Dependent Claim 2 has been amended for clarification by changing

“HFOV>35°” to --HFOV>41°--.

o Dependent Claim 3 has been amended for clarification by adding -- f/f4>0.54,

in which, f4 is a focal length of said fourth lens and has a unit of millimeter--.

o Dependent Claim 7 has been amended for clarification by changing

“O.3<ct1/ct2<2.0” to --O.67<ct1/ct2<2.0--.
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Applicants respectfully submit that no new matter has been added by any

of these claim amendments or additions.

CLAIM REJECTIONS

UNDER 35 usc SECTION 102(a)(1)

With respect to Paragraphs 4 and 5 of the Office Action, the Examiner

rejected Claims 1 — 3, 6 and 7 under 35 USC Section 102(a)(1) as being

anticipated by Huang (8,189,272; hereinafter “Huang”). Claim 1 is independent

while Claims 2 — 7 are dependent.

Applicants respectfully traverse these rejections.

Regarding the rejection of Claim 1, this claim has been amended herein for

clarification as noted above by limiting the object-side surface of the second lens

to be concave, thus more clearly distinguishing the claimed invention from

Huang.

Particularly, in Fig. 4A of Huang, the second lens 420 has an object-side

surface 421 which faces the object side and which is convex toward the object

side. Furthermore, the second lens of each of the other lens assemblies

illustrated in Figs. 1A, 2A, 3A, 5A, 6A and 7A also includes a convex object-side

surface. On the other hand, in Figs 1, 4 and 7 of the present invention as

embodied in the application as filed, the second lens of each of the lens

assemblies has a concave object-side surface. Therefore, the lens assembly of

the claimed invention that includes a concave object-side surface of the second

lens is not anticipated by Huang.

Accordingly, Applicants respectfully submit that independent Claim 1 as now

presented is allowable over Huang.

In addition to the clarifying amendment to independent Claim 1 as set forth

above, dependent Claims 2, 3 and 7 have also been amended for clarification as

set forth above, also to further distinguish the claimed invention from the cited

reference. The reasons and support for these amendments are provided

hereinafter and can be found in the following comparison table.
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Cited reference Huang

l--
11.46 11.17 17.98 9.29 9.43 10.73 8.45 

 

 

33.7 32.5 41 30 30 38.2 29

2.94 3.23

1.633 1.614

23.4 25.6  
1.53 1.543 1.543 1.544 1.544 1.801 1.728

55.8 56.5 56.5 55.9 55.9 35 28.5

0.89 0.58 0.75 1.11 1.16 0.34 0.96

0.67 0.63 0.55 0.56 0.65 0.45 0.67

0.51 0.73 0.14 0.17 0.16 0.13 0.10

0.32 0.04 0.5 0.44 0.52 0.54 0.41

 

 

 

         
 

As disclosed in the embodiments 1 to 7 of Huang, the HFOV ranges

between 29 and 41. On the other hand, in the embodiments 1 to 3 of the present

invention, the HFOV is 44. Therefore, in amended dependent Claim 2, the

recitation of the HFOV>35° is replaced by the HFOV>41°. In other words, the

lens assembly of the claimed invention has a relatively wide angle of view with a

compact dimension.

Further, in embodiments 1 to 7 of Huang, f/f4 ranges between 0.04 and 0.54.

On the other hand, in embodiments 1 to 3 of the present invention, f/f4 ranges

between 0.87 and 1.15, and is greater than 0.54. Therefore, in amended

dependent Claim 3, a limitation of f/f4>0.54 is added, in which f4 is a focal length

of the fourth lens and has a unit of millimeter. In other words, the lens assembly

of the claimed invention has a relatively compact design.

Finally, in embodiments 1 to 7 of Huang, ct1/ct2 ranges between 0.45 and

0.67. On the other hand, in embodiments 1 to 3 of the present invention, ct1/ct2

ranges between 0.7 and 0.9, and is greater than 0.67. Therefore, in amended

dependent Claim 7, the recitation of 0.3<ct1/ct2<2.0 is replaced by

0.67<ct1/ct2<2.0. In other words, the lens assembly of the claimed invention has

a relatively compact design.

Applicants respectfully submit that dependent Claims 2, 3, 6 and 7 as

currently presented are also allowable over Huang.
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Reconsideration and withdrawal of the rejection of Claims 1 — 3, 6 and 7

under 35 USC Section 102(a)(1) are respectfully requested.

CONCLUSION

For the reasons stated above, it is respectfully submitted that Claims 1 — 7

as currently pending are in condition for allowance. Applicants respectfully

requests withdrawal of the pending rejections and allowance of the claims. If any

issues remain that would prevent issuance of this application, the Examiner is

urged to contact the undersigned at 313-583-5956 or

Thomas.Moga@LeClairRyan.com (such communication via e-mail is herein

eXpressly granted) — to resolve any remaining problems.

The Commissioner is hereby authorized to charge any additional amount

required (or to credit any overpayment) to Deposit Account No. 50-5409.

Respectfully submitted,

/Thomas T. Moga/

Thomas T. Moga

Registration No. 34,881

Attorney for Applicants

Dated: April 15, 2015

TTM/hs

LECLAIRRYAN

Fairlane Plaza North

290 Town Center Drive, Fourth Floor

Dearborn, Michigan 48126

(313) 583-5956 Direct

(313) 583-6966 Fax
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(Date) 
 
  APPLICATION NO. FILING DATE F {ST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

14/141,665 12/27/2013 Hung—Kuo Yu SIIP.201299 9554
TITLE OF INVENTION: LENS ASSEMBLY

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

$0 $0nonprovisional UNDISCOUNTED $960 $960 09/01/2015

 

EXAMINER ART UNIT CLASS-SUB CLASS

JONES, JAMES 2872 359—715000

1. Change of correspondence address or indication of "Fee Address" (37
CFR 1.363).

3 Chan e of correspondence address (or Change of Correspondence
Address orm PTO/SB/ 122) attached.

3 "Fee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03—02 or more recent) attached. Use of a Customer
Vumber is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

2. For printing on the patent front page, list  

(1) The names of up to 3 registered patent attorneys 1
or agents OR, alternatively,

(2) The name of a single firm (having as a member a 2
registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

 

   

Please check the appropriate assignee category or categories (will not be printed on the patent) : '3 Individual '3 Corporation or other private group entity '3 Government

  
4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

3 Issue Fee 3 A check is enclosed.

3 Publication Fee (No small entity discount permitted) 3 Payment by credit card. Form PTO—2038 is attached.

3 Advance Order — # of Copies 3 The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)

3 Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/ 15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

3 Applicant asserting small entity status. See 37 CFR 1.27 NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status. 

3 Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

  

  

Authorized Signature Date

Typed or printed name Registration No.
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450
Alexandria1 Virginia 22313-1450
www.uspto.gov

APPLICATION NO. FILING DATE F {ST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

 
 
   

14/141,665 12/27/2013 Hung—Kuo Yu SHP.201299 9554

5251 7590 06/01/2015

SHOOK, HARDY & BACON LLP JONES,JAMES
INTELLECTUAL PROPERTY DEPARTMENT
2555 GRAND BLVD

KANSAS CITY, MO 64108-2613 2872

DATE MAILED: 06/01/2015

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)

(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the

requirement that the Office provide a patent term adjustment determination with the notice of allowance. See

Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer

providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to

provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant

approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the

patent. Any request for reconsideration of the patent term adjustment determination (or reinstatement of patent term

adjustment) should follow the process outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of

Patent Legal Administration at (571)—272—7702. Questions relating to issue and publication fee payments should be

directed to the Customer Service Center of the Office of Patent Publication at 1—(888)—786—0101 or (571)—272—4200.

Page 3 0f 3
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and

Budget approval before requesting most types of information from the public. When OMB approves an agency
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration

date for the agency to display on the instrument that will be used to collect the information and (ii) requires the

agency to inform the public about the OMB Control Number’s legal significance in accordance with 5 CFR
1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain

or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is

governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary

depending upon the individual case. Any comments on the amount of time you require to complete this form

and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and

Trademark Office, U.S. Department of Commerce, PO. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, PO. Box

1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to

respond to a collection of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (PL. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the

requirements of the Act, please be advised that: (1) the general authority for the collection of this information is
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which

the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission

related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and

Trademark Office may not be able to process and/or examine your submission, which may result in termination of
proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records

may be disclosed to the Department of Justice to determine whether disclosure of these records is required

by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of

settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a

request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having

need for the information in order to perform a contract. Recipients of information shall be required to

comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).
5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of

records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property

Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C.
218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General

Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's
responsibility to recommend improvements in records management practices and programs, under authority

of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations

governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive.
Such disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication

of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a

record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the
record was filed in an application which became abandoned or in which the proceedings were terminated

and which application is referenced by either a published application, an application open to public

inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of “m M “e ulation.
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Application No. Applicant(s)
14/141,665 YU ET AL.

. . . ' ' AIA (First Inventor to

Notice of Allowability EmmElsnijEs £72m“ File) Status
Yes

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. IXI This communication is responsive to amendments filed 4/13/2015.

I] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on
 

2. I:I An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction

requirement and election have been incorporated into this action.

3. E The allowed claim(s) is/are L7. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution

Highway program at a participating intellectual property office for the corresponding application. For more information, please see

htt' ://wvvw.t..=s ‘to. ov/ atents/init events/r h/index.'s' or send an inquiry to PPeredbackQusgtogov.
 

4. X Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:

a) [XI AII b) I] Some *c) I] None of the:

1. IX Certified copies of the priority documents have been received.

2. El Certified copies of the priority documents have been received in Application No._

3. El Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. El CORRECTED DRAWINGS (as “replacement sheets”) must be submitted.

El including changes required by the attached Examiner’s Amendment / Comment or in the Office action of
Paper No./Mai| Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. I] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner’s comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. I] Notice of References Cited (PTO-892) 5. El Examiner‘s Amendment/Comment

2. IX Information Disclosure Statements (PTO/SB/08), 6. [XI Examiner‘s Statement of Reasons for Allowance
Paper No./Mai| Date 4/10/2015

3. I] Examiner‘s Comment Regarding Requirement for Deposit 7. El Other .
of Biological Material

4. El Interview Summary (PTO-413),
Paper No./Mai| Date

/JAM ES JON ES/

Primary Examiner, Art Unit 2872

US. Patent and Trademark Office

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mai| Date 20150506
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Application/Control Number: 14/141 ,665 Page 2

Art Unit: 2872

REASONS FOR ALLOWANCE

1. Claims 1-7 are allowed.

2. The following is an examiner’s statement of reasons for allowance: the prior art

does not disclose the claimed combination of limitations to warrant a rejection under 35

USC 102 or 103.

Claims 1-7 are considered allowable for the reasons set forth on pages 6 and 7

of the remarks filed by applicant on 4/13/2015.

Any comments considered necessary by applicant must be submitted no later

than the payment of the issue fee and, to avoid processing delays, should preferably

accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”

EXAMINER’S COMMENTS

3. The information disclosure statement (IDS) submitted on 4/13/2015 is in

compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure

statement is being considered by the examiner.

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to JAMES JONES whose telephone number is (571 )270-

1278. The examiner can normally be reached on Monday thru Friday, 9 am. to 6:00

pm. est. time.
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Application/Control Number: 14/141 ,665 Page 3

Art Unit: 2872

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Thomas Pham can be reached on (571) 272-3689. The fax phone number

for the organization where this application or proceeding is assigned is 571 -273-8300.

Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a

USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272—1000.

/JAMES JONES/

Primary Examiner, Art Unit 2872
5/6/2015
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EAST Search History

EAST Search History

EAST Search History (Prior Art)
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us PGPUB;
USPAT

EUS— PGPUB;
E USPAT

us PGPUB;
USPAT

us PGPUB; .
USPAT E09:28

us PGPUB; E201 5/05/07E
USPAT E0929 2

us PGPUB; 2015/05/07E
USPAT 09:29 =................\ ...................... ................................................................................¢, .............................. .........................: ...................a ..........................:

1 and 2 and 3 and 4 and 5 and 6 EusPGPUB; E2015/05/07E
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USPAT 09:31 3

us PGPUB; E201 5/05/07E
EUSPAT; E E0931 3
EFPRS; EPO; 5
EJPO;
EDERWENT

us PGPUB;
USPAT

E(second near4 lens) same positive EUSPGPUB; E2014/12/O1E
same concave USPAT 11:47 ‘“nun“..“m “n“...nnnnn...‘ nn.nn.nn.nn.nn.nn.nn.nn.nn.nn.nn.nn......................~ ...n........................: .n......................: ....................~ .n.......................:

E(second near4 lens) same positive EUSPGPUB; E2014/12/O1E
* EUSPAT E11 :47 ‘................\ ...................... ................................................................................¢, .............................. .........................: ...................a ..........................:

E359/717.cc|s. E-US PGPUB; E2014/12/01E
‘ USPAT 11:47 =................\ ...................... ................................................................................¢, .............................. .........................: ...................a ..........................:

(first near3 lens) near5 negative FPRS; EPO; 3 E2014/12/01E
‘ EJPO; 11 :47 E

DERWENT E

FPRS; EPO; 5
JPO;
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FPRS; EPO; 5
JPO;
DERWENT...................‘ nn.nn.nn.nn.nn.nn.nn.nn.nn.nn.nn.nn......................~ ...n........................: .n......................: ....................~ .n.......................:

E(fourth near3 lens) near5 convex FPRS; EPO; 3 E2014/12/01E
l JPO; 11 :47 3

EDERWENT ‘“44444444444444“; 44444444444444444444444444444444444444444444444444444444444“44444444444444““44- 4444444“4444444444444““4‘4: 44“4444444444444““4‘4: “44444444444444“3 4444444444444‘4‘44‘4‘44‘4‘:

(fifth near3 lens) near5 concave FPRS; EPO; 3 E2014/12/01E
l JPO; 11 :47 5

EDERWENT ‘“uuuuuuuus 44u444u444u444u444u444u444u444u444u444u444u444u“uuuuuuuuum u444u“uuuuuuuuuus u“uuuuuuuuuus \“uuuuuuum 4u\“uuuuuuuuuus

E8295 and 8296 and 8297 and S298E FPRS; EPO; E2014/12/O1E
Eand 8299 EJPO; 11:47 5
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Einflection EUSPAT E11:47 ‘\..............................................................................................................................................................................................................................
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E(third near4 lens) same positive EUSPGPUB;
E EUSPAT\ 44444444444444444 4444444444444444444444 444444444444444444444444444444444444444444444444444444444444444444444444444444444- 44444444444444444444444444444: 444444444444444444444444: sssssssssssssssssssu 44444444444444444444444444:

EU8PGPUB; 014/12/01E
EUSPAT E:11 47 ‘\ ................E .....................J ................................................................................a .............................: .........................: ...................a ..........................:

EU8PGPUB; E2014/12/01E
EUSPAT E11:47 ‘\ ................E .....................J ................................................................................a .............................: .........................: ...................a ..........................:

EU8PGPUB; E2014/12/01E
EUSPAT E11: 47 ‘\ ................\ .....................l ................................................................................¢. .............................: .........................: ...................a ..........................:

3E59/715.chs. UEsPePUB; E 014/12/01E
E USPAT ‘\ ................\ .....................l ................................................................................¢. .............................: ......................... ............

E359/717.ccls. U8PGPUB;
‘ USPAT

E8401 and (diaphragm aperture EU8PGPUB,
‘ EUSPAT\444444444444443 \44444444444444444444. 44‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘\4444444444444444444444: 44‘444\4444444444444444444444. 44\4444444444444444444444. \4444444444444444444444444444444444444444444444

E8406 and 8407 and 8408 and 8409E U8PGPUB;
Eand S411 and 8412 EUSPAT\\\\\\\\\\\\\\\¢ 4444444444444444444444 xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx\«x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘x: \\\xxx\\\\\\\\\\\\\\\\\\\\\\\‘ xx\\\\\\\\\\\\\\\\\\\\\\\‘ 44444444444444444444444444444444444444444444444

E359/714.ccls. U8—PGPUB;
‘ USPAT\\\\\\\\\\\\\\\¢ 4444444444444444444444 xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx\«x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘x: \\\xxx\\\\\\\\\\\\\\\\\\\\\\\‘ xx\\\\\\\\\\\\\\\\\\\\\\\‘ 44444444444444444445

E8419 and 8420 and 8421 and 8422E U8-PGPUB; E2014/12/29E
Eand 8423 EUSPAT 9:22 3

E8430 and 8431 and 8432 and 8433E U8-PGPUB; E2014/12/29E
Eand 8434 EUSPAT 9:22 =..............................................................................................................................................................................................................................

lens near3 housing U8-PGPUB; E2014/12/29E
E USPAT 0E9222 E\.................................................................................................................................................................................................................................

(first near3 lens) near5 US-PGPUB; E2014/12/29EE USPAT E09: 22 ‘\.................................................................................................................................................................................................................................

(second near3 lens) near5 U8- PGPUB; E2014/12/29E
Econvex.clm. USPAT E09:22 ‘\ \4444444444444444 \444444444444444444443 444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘\444444444444444444444. 4‘4444‘\4444444444444444444443 4‘\4444444444444444444443 \444444444444444444. 44‘\44444444444444444444443

(third near3 lens) near5 USPGPUB; E2014/12/29E
convex.clm. USPAT 09:22 E

(fourth near3 lens) near5 U8PGPUB; E2014/12/29E
convex.clm. USPAT 09:22 E\ 44444444444444444 4444444444444444444444 444444444444444444444444444444444444444444444444444444444444444444444444444444444- 44444444444444444444444444444: 444444444444444444444444: sssssssssssssssssssu 44444444444444444444444444:

HP, Ex. 1004
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HP,

EAST Search History 

Idistancenear10 image.c|m.

IS47O and S471 and S472 and S473I
Iand S474

I((fifth near3 lens) near7 negative)
Inear10 inflection

I(second- near3 lens) near5

(fifth near3 lens) near9
Iconvex.clm.

(sixth near3 lens) near10
Iconcave.clm.

(fourth lens near5 lens) near10
Iconcave

(fourth lens near5 lens) near10
inflection

359/715.ccls.

359/717.ccls.

IS525 and (diaphragm aperture

IS53O and S531 and S532 and S533I
Iand S535 and S536
3I59/714.ccls.

S543 and S544 and S545 and S546I
and S547

IS554 and S555 and S556 and S557I
and S558

lens near3 housing

359/687.Ccls.

IUS— PGPUB;

us PGPUB;
USPAT

US- PGPUB;

IUSPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

Ius PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;

us PGPUB;

us PGPUB,

us PGPUB;
USPAT

us PGPUB;

IUSPAT

us PGPUB;
USPAT

us PGPUB;

IUSPAT

us PGPUB;

IUSPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

I2014/12/29I

I2014/12/29I
I09:22 I

I2014/12/29I
I09:22

I2014/12/29I
I09:22

I2014/12/29I
I09: 22

I2014/12/29I
9: 22

I2014/12/29I

014/12/29I

014/12/29I

I2014/12/29I
Io9:22 I

014/12/29I
Io9:22 I

014/12/29I
9:22 I

I2014/12/29I
‘ 9:22 ‘

I2014/12/
‘ 22

I2014/12/29I
I09: 22 I

I2014/12/29I
I09:22 5

2014/12/29I
I09:22

I2014/12/29I
I09:22

I2014/12/29I
I09:22 3

2I014/12/29I
I09:22 ‘

I2015/01/25I
I12: 46 =

HP, Ex. 1004
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:(wide- angle''wide angle"
:wideangle) same condition same

8659 with 8660

359/ 773.ccls.

(first near3 lens near5 positive)

(third near3 lens near5 positive)

(second near3 lens near5

8669 and 8670

:8671 and 8663
8663 not 8673

(focal near3 length near10 zoom

8674 and 8675

8674 not 8676

359/687.CC|s.

8945 and 8946 and 8947 and

8948

:2652353 (diaphragm stop aperture)

:8949 and 8950

us PGPUB;
U8PAT

us PGPUB;
U8PAT

us PGPUB;
U8PAT

us PGPUB;
U8PAT

us PGPUB;
U8PAT

us PGPUB;
U8PAT

us PGPUB;
U8PAT

us PGPUB;
U8PAT

us PGPUB;
U8PAT

U8-PGPUB;
U8PAT

U8-PGPUB;
U8PAT

:‘Us- PGPUB;
U8PAT

U8-PGPUB;
U8PAT

U8-PGPUB;
U8PAT

U8-PGPUB;
U8PAT

U8-PGPUB;
U8PAT

:-U8 PGPUB;
U8PAT

U8-PGPUB;
U8PAT

us PGPUB;
U8PAT

us PGPUB;
U8PAT

us PGPUB;
U8PAT

us PGPUB,
U PAT

us PGPUB,
U8PAT

us PGPUB;
U8PAT

us PGPUB;

:USPAT

:2015/01/25:
:13:03 =

:2015/01/25:
1315 =

:2015/01/25:
:13:15 =

:2015/01/25:
:13:15 =

:2015/01/25:
17:49 =

:2015/01/25:
7:50 5

:2015/01/25:
17:50 =

015/01/25:

015/01/25:
:2015/01/25:
:2015/01/25:
:17: 54 3

015/01/25:
17:54 3

015/01/25:
7:54

:2015/01/25:
:17:55 5

:2015/01/25:
:18:‘|0 5

:2015/01/25:

:2015/01/25:
:2015/01/25:

2015/02/05:
3:38 3

2015/02/05:
1338 3

 
:89531 11638 :lmaximum near3 angle near3 view :1;U8PGPUB:10R 1 [2015/02/05

HP, Ex. 1004
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. 01 5/ 02/ 0 a
USPAT 3: 38

U8 PGPUB; E201 5/02/05:
USPAT 13:38

US-PGPUB; E2015/02/05E
USPAT 13: 38

E-US PGPUB; E2015/02/05E
USPAT 13:38

US-PGPUB; E2015/02/05E
USPAT 13:38

US-PGPUB; E2015/02/05E
USPAT 13:38 E

US-PGPUB; E2015/02/05E
USPAT 1:338 E

E-US PGPUB; E2015/02/05E
USPAT E

reflecting near3 unit.clm. US—PGPUB; E2015/02/05E
E USPAT - 3

rear near3 lens near3 group.clm. USPGPUB; E2015/02/05E
l USPAT ‘

Efixing near3 diaphragm.clm. US—PGPUB;
E USPAT

optical near3 set.clm. USPGPUB;
‘ USPAT

E Efirst near3 lens. clm. U8PGPUB; . : : E‘ EUSPAT E .

EEES1052EE550432 EEsecond near3 lens. clm. EEUS PGPUB; ElOR ElON El25E015/02/0
HP, Ex. 1004

(fourth near3 lens) near10 positive:
near10 concave

8954 and 8955 and 8956 and
8957

E2652353 (diaphragm stop aperture)

E8958 and 8959

E8960 and (inflection near3 point)

((first near3 lens) near10

E(second near3 lens) near10
‘positive.clm.

U8 PGPUB;
USPAT

U8 PGPUB;
USPAT

U8 PGPUB;
USPAT

US- PGPUB;
E USPAT

U8 PGPUB;
USPAT

U8 PGPUB;
USPAT

U8 PGPUB;
USPAT

U8 PGPUB;
USPAT

U8 PGPUB;
USPAT

U8 PGPUB;
USPAT

U8 PGPUB;
U PAT

U8 PGPUB;

2015/02/05:
E13:38 5

015/02/05E
:13: 38 E

015/02/O5E
E13:38 5

2015/02/05:
:13:38

2015/02/05E

2015/02/05E

2015/02/05E
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ithird near3 lens.c|m.

ifourth near3 lens.c|m.

convex near3 surface.clm.

(second near4 lens) same positive
isame concave

(second near4 lens) same positive

iS1119 and 81120 and 81188 and
iS1189

aperture near3 stop

(second near4 lens) same positive
same concave

(second near4 lens) same positive

i((second near4 lens) near20
positive near20 concave near20

is1205 and 81202

(second near3 lens) near5 positive

(third near3 lens) near5 positive

(fifth near3 lens) near5 positive

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
SPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

 
i2015/03/09i

8:17

i2015/03/09i
§O8:17

i2015/03/09i
§O8:17

015/03/09i
8:17

i2015/03/09i
8:17

i2015/03/0 5
‘ 17

015/03/09;
8:17 :

i2015/03/09§
i08:17 5

i2015/03/09§
i08:17 5

i2015/03/09§

i2015/03/09§
i08:17 s

i2015/03/09§
i08:17 5

i2015/03/09§
i08:17 5

i2015/03/09i
8:17 5

i2015/03/09i
8:17 5

i2015/03/09i
i08:17 5

015/03/09i
i08:17 5

i2015/03/09i
i08:17 5

i2015/03/09i
i08:17 5

i2015/03/09i
i08:17 5

i2015/03/09i
i08:17 5

i2015/03/09i
i08:17 5

HP, Ex. 1004
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(sixth near3 lens) near10 concave

:(fifth near3 lens) near10 aspheric

:(first near3 lens) near5 negative

:(second near3 lens) near5 convex

:(third near3 lens) near5 concave

:(fourth near3 lens) near5 convex

(fifth near3 lens) near5 concave

:(first near3 lens) near5 negative

:(second near3 lens) near5 convex

(third near3 lens) near5 concave

(fourth near3 lens) near5 convex

(fifth near3 lens) near5 concave

((first near3 lens) near10 (positive)

(fourth near3 lens) near10 positive
near10 concave

:s1231 and 81232 and 81233 and
:81234

$2666338 (diaphragm stop aperture)

maximum near3 angle near3 view

((first near3 lens) near10 (positive)

(fourth near3 lens) near10 positive
near10 concave

:s1239 and s1240 and s1241 and
:s1242

$2666338 (diaphragm stop aperture)

:s1243 and s1244

$US— PGPUB;

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB,
SPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

2$01-5/03/09$

$2015/03/09$
$08:17

$2015/03/09$
$08:17

$2015/03/09$
$08:17

$2015/03/09$
$08:17

$2015/03/09$
8:17

201-5/03/09$

015/03/09$
015/03/09$

$2015/03/09$
$08:17 3

015/03/09$
$08:17 3

015/03/09$
8:17 5

$2015/03/09$
‘ 8:17 ‘

$2015/03/
‘ 17

$2015/03/09$
$08:17

$2015/03/09$
08 17

$2015/03/09$
$08:17

$2015/03/09$
$08:17

$2015/03/09$
$08:17 3

$2015/03/09$
$08:17 ‘

$2015/03/09$
$08: 17 =

HP, Ex. 1004
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::2015/03/09:
 

 

 

 
 

us PGPUB; 2015/03/09:
USPAT 8:17 =“\“uuuuuo uuuuuuuuuuu KuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKu“uuuuuuuuuuu‘ KuKKK\uuuuuuuuuuu. KK“uuuuuuuuuuu \uuuuuuuuuKKKKKKKKKKKKKKKKKKKKKKKKK

us PGPUB; 2015/03/09:
USPAT :08:1 7 =\\\\\\\\\\\\\\\¢ \\\\\\\\\\\\\\\\\\\\\( xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx\«x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘x: \\\xxx\\\\\\\\\\\\\\\\\\\\\\\‘ xx\\\\\\\\\\\\\\\\\\\\\\\‘ \\\\\\\\\\\\\\\\\\\2222222222222222222222222

:usPePUB; 015/03/09:
USPAT 08:17 =\\\\\\\\\\\\\\\¢ \\\\\\\\\\\\\\\\\\\\\( xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx\«x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘x: \\\xxx\\\\\\\\\\\\\\\\\\\\\\\‘ xx\\\\\\\\\\\\\\\\\\\\\\\‘ \\\\\\\\\\\\\\\\\\\2222222222222222222222222222

:usPePUB; 015/03/09:
:USPAT r 3

us PGPUB; 2015/03/09:
USPAT 8:17 =\..............................................................................................................................................................................................................................

us PGPUB; :201 5/03/09:
USPAT 08:17 ‘\..............................................................................................................................................................................................................................

us PGPUB; 015/03/09:
USPAT 08:17 =\.................................................................................................................................................................................................................................

US- PGPUB; :201 5/ 03/09:
USPAT ‘ ‘\ \uuuuuuuu \“uuuuuuuuus KKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKu“uuuuuuuuum uKKKu“uuuuuuuuuus u“uuuuuuuuuus \“uuuuuuum Ku\“uuuuuuuuuus

us PGPUB;
USPAT\ \uuuuuuuu \“uuuuuuuuus KKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKu“uuuuuuuuum uKKKu“uuuuuuuuuus u“uuuuuuuuuus \“uuuuuuum \uuuuuuuuuuus

81275 and Si 276 US—PGPUB;
: USPAT: 2222222222222223 2222222222222222222220 222‘2222‘2222‘2222‘2222‘2222‘2222‘2222‘2222‘2222‘2222‘2222‘““2“““2‘2‘2‘2‘2‘2- 2‘2222‘““2“““2‘2‘2‘2‘2‘2: 2‘““2“““2‘2‘2‘2‘2‘2: <.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.I “22““““‘“““““:

:81269 not 81278 US—PGPUB;
: USPAT: 2222222222222223 2222222222222222222220 222‘2222‘2222‘2222‘2222‘2222‘2222‘2222‘2222‘2222‘2222‘2222‘““2“““2‘2‘2‘2‘2‘2- 2‘2222‘““2“““2‘2‘2‘2‘2‘2: 2‘““2“““2‘2‘2‘2‘2‘2: <.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.I 22‘222222222222222222222222‘

:(focal near3 length near10 zoom USPGPUB; 015/03/09:
: USPAT 08:17

US- PGPUB; :201 5/03/09:
USPAT 08:17

us PGPUB; 2015/03/09:
USPAT 08:17 ‘\ ................\ .....................l ................................................................................., .............................: .........................: ...................a ..........................:

us PGPUB; ‘ 015/03/09:
USPAT 8:17 ‘\ ................\ .....................l ................................................................................., .............................: ......................... ............

(fourth near4 lens) same negative USPGPUB;

‘ me convex same aspheric USPAT
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

288 and 81289 and 81295 and USPGPUB,
81296 USPAT“\“uuuuuo uuuuuuuuuuu KuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKu“uuuuuuuuuuu‘ KuKKK\uuuuuuuuuuu. KK“uuuuuuuuuuu \uuuuuuuuuKKKKKKKKKKKKKKKKKKKKKKKKKKKK

(first near3 lens near3 group) USPGPUB;
‘ :USPAT\\\\\\\\\\\\\\\¢ \\\\\\\\\\\\\\\\\\\\\( xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx\«x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘x: \\\xxx\\\\\\\\\\\\\\\\\\\\\\\‘ xx\\\\\\\\\\\\\\\\\\\\\\\‘ \\\\\\\\\\\\\\\\\\\2222222222222222222222222222

us PGPUB;
USPAT\\\\\\\\\\\\\\\¢ \\\\\\\\\\\\\\\\\\\\\( xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx\«x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘x: \\\xxx\\\\\\\\\\\\\\\\\\\\\\\‘ xx\\\\\\\\\\\\\\\\\\\\\\\‘ \«x‘x‘x‘x‘x‘x‘x‘x‘x:

us PGPUB; 2015/03/09:
USPAT 8:17 a

us PGPUB; 2015/03/09:
USPAT 8:17 =\..............................................................................................................................................................................................................................

us PGPUB; :201 5/03/09:
USPAT 08:17 =\.................................................................................................................................................................................................................................

aperture near3 stop US PGPUB; :2015/03/09:
: USPAT 08:17 :\.................................................................................................................................................................................................................................

:(second near4 lens) same positive :USPGPUB; :2015/03/09:
same concave USPAT 08:17 ‘\ \uuuuuuuu \“uuuuuuuuus KKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKu“uuuuuuuuum uKKKu“uuuuuuuuuus u“uuuuuuuuuus \“uuuuuuum Ku\“uuuuuuuuuus

:(second near4 lens) same positive :USPGPUB; :2015/03/09:
: USPAT 08:17 :\ \uuuuuuuu \“uuuuuuuuus KKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKu“uuuuuuuuum uKKKu“uuuuuuuuuus u“uuuuuuuuuus \“uuuuuuum Ku\“uuuuuuuuuus

:((second near4 lens) near2O :USPGPUB; :2015/03/09:
positive near2O concave near2O USPAT 08:17 5

HP, Ex. 1004
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(second near4 lens) same positive

:same concave
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g81312 and 81309 gusPePUB; g2015/ 03/ 09i

gUSPAT g08:17

g(second near3 lens) near5 positive gUSPGPUB; 015/03/09§
g ugSPAT g08:17

g(third near3 lens) near5 positive gUSPGPUB; 015/03/09§
g gUSPAT g08:17

(fifth near3 lens) near5 positive USPGPUB; g2015/03/09§
‘ USPAT 08:17

(fifth near3 lens) near9 convex USPGPUB; g2015/03/09g
g gUSPAT '

g(sixth near3 lens) near10 concave USPGPUB; g2015/03/09g
g gUSPAT '

g(fifth near3 lens) near10 aspheric USPGPUB; g2015/03/oeg
‘ gUSPAT g s

g(first near3 lens) near5 negative USPGPUB;
g gUSPAT

g(second near3 lens) near5 convex gUSPGPUB;
‘ gUSPAT

g(third near3 lens) near5 concave USPGPUB;
‘ gUSPAT

g(fourth near3 lens) near5 convex USPGPUB;
‘ gU PAT

fifth near3 lens) near5 concave USPGPUB,

‘ gU PAT

first near3 lens) near5 negative USPGPUB,
gUSPAT .

g(second near3 lens) near5 convex gUSPGPUB; 015/03/0 g
g gUSPAT 8:17

(third near3 lens) near5 concave USPGPUB; g2015/03/09g
g gUSPAT g08:17

(fourth near3 lens) near5 convex USPGPUB; g2015/03/09§
g gUSPAT g08:17

(fifth near3 lens) near5 concave USPGPUB; g2015/03/09g
g gUSPAT g '

g(first near3 lens) near5 negative gFPRS; EPO; 5 g2015/03/09§
g gJPO; ‘ '

‘ ERWENT

g(second near3 lens) near5 convex gFPRS; EPO,
i gJPO;

DERWENT g g :

g(third near3 lens) near5 concave gFPRS; EPO; 5 g2015/03/09§
g gJPO; g08:17 g

DERWENT g :

g(fourth near3 lens) near5 convex gFPRs; EPO; g 015/03/09g
g gJPO; g08:17

DERWENT g :

gmrrn near3 lens) near5 concave gFPRs; EPO; g 015/03/09g
g gJPO; g08:17 5

gDERWENT g

(first near3 lens) near5 negative USPGPUB; g2015/03/oeg
g gUSPAT g08:17

g \ g(second near3 lens) near5 convex gUSPGPUB; : g2015/03/oeg
gUSPAT 8:17
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:81308 and 81309 and 81381 and
:81382

(second near4 lens) same positive

:same concave

(second near4 lens) same positive

:((second near4 lens) near20

positive near20 concave near20

:81395 and 81391

:(second near3 lens) near5 positive

:(third near3 lens) near5 positive

:(fifth near3 lens) near5 positive

(fifth near3 lens) near9 convex

(sixth near3 lens) near10 concave

(fifth near3 lens) near10 aspheric

(602 B1 3/ 0045) .CPC.

(first near3 lens) near5 negative

(second near3 lens) near5 convex

:(third near3 lens) near5 concave

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
SPAT

us PGPUB;
USPAT

2:01.5/03/09:

:2015/03/oeg
:08:17

:2015/03/09§
:08:17

:2015/03/09§
:08:17

:2015/03/09:
:08:17

:2015/03/09§
8:17

2:01.5/03/09:

0113/03/09:
015/03/09:

:2015/03/oeg

:2015/03/oeg
8:17

:2015/03/oeg
:08:17

:2015/03/09§
:08:17

015/03/09§
8:17

:2015/03/09§
8:17

:2015/03/0 5
‘ 17

015/03/09;
8:17 :

 
:81414 3393 :(fourth near3 lens) near5 convex :;:USPGPUB :IOR I [2015/03/09

HP, Ex. 1004
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El El EE EEUSPAT\ uuuuuuuux \“uuuuuuuuus 44u444u444u444u444u444u444u444u444u444u444u444u\“uuuuuuuuus u444u“uuuuuuuuuus u“uuuuuuuuuus “44444444444“qu \uuuuuuuuuuus

Es1415:E 1468 EusPePUB; E2015/03/09E
E E EUSPAT E08:1 7

lS1411 and S1412 and S1413 and EUS—PGPUB; 015/03/09E
ES1414 and S1415 EUSPAT E08:17 EE “4444444444444“ 4444444444444444444444 444444444444444444444444444444444444444444444444444444444444444444444444444444444- 444444444444444444444444444444‘ 4444444444444444444444444‘ <.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.I 444444444444444444444444444‘

lens near3 barrel USPGPUB; (“5/03ng
E USPAT 08:17

US—PGPUB; E2015/03/09E
USPAT E08:17

us PGPUB; 2015/03/09;
USPAT E08:1 7 E

us PGPUB; 2015/03/09;
USPAT E08:1 7 ‘\ ................\ .....................l ................................................................................¢, .............................: .........................: ...................a ..........................:

E(fourth near3 lens) near5 convex USPGPUB; E2015/03/093
E USPAT E E“\“uuuuus \“uuuuuuuuu. 4444u444u444u444u444u444u444u444u444u444u444u44uuuuuuuuuuuu‘. 4u444\uuuuuuuuuuu. 44“uuuuuuuuuuu \uuuuuuuuuKKKKKKKKKKKKKKKKKKKKKKKKKKKK

E(fifth near3 lens) near5 concave USPGPUB;
E EUSPAT“\“uuuuus \“uuuuuuuuu. 4u444u444u444u444u444u444u444u444u444u444u444u“uuuuuuuuuuu‘ 4u444\uuuuuuuuuuu. 44“uuuuuuuuuuu “uuuuuuuuu‘

Es1421 and s1422 and s1423 and EusPePUB;
iSf 424 and 81425 EUSPAT

E(first near3 lens) near5 negative EFPRS; EPO;
E EJPO;

EDERWENT“\“uuuuus \“uuuuuuuuu. 4u444u444u444u444u444u444u444u444u444u444u444u“uuuuuuuuuuu‘ 4u444\uuuuuuuuuuu. 44“uuuuuuuuuuu \uuuuuuuuu4444444444444444444444444444

E(second near3 lens) near5 convex EFPRS; EPO; 015/03/093
‘ EJPO; E08:17 E

EDERWENT E\ ................\ .....................l ................................................................................¢, .............................: .........................: ...................a ..........................:

l(third near3 lens) near5 concave EFPRS; EPO; E2015/03/093
‘ EJPO; E08:17 E

DERWENT E

FPRS; EPO;

JPO;
DERWENT

FPRS; EPO;
JPO;
DERWENT

EFPRS; EPO;
EJPO;

DERWENT

US—PGPUB;
USPAT

 
  

 

  
 
 
 

 
 

   
 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

(fifth near3 lens) near5 concave

 

 
 

 

 

 

 
 

 
  

  
 

E(first near3 lens) near5 negative

 

  E(second near3 lens) near5 convex

 

  (third near3 lens) near5 concave

 

 
 

  
 

 

  
 

 

 
 

 
 

 
 

 
 

   
 

 

 
 

  
 
 

 
 
 

 
 

 

 
 
 

 
 
 

  

 

  
 
 
 

  

 

   
 

  (fourth near3 lens) near5 convex E2015/03/OQE
E08:17 

 

  l(fifth near3 lens) near5 concave E2015/03/OQE
E08:17

 
   E81430 and 81431 and 81432 and E2015/03/09§

81433 and 81 434 aE08:17 

 
 

  
E(axial near3 distance) same (first E2015/03/09E

Enear3 lens) same (second near3 E08:17
 
 

 \ uuuuuuuux \“uuuuuuuuus 44u444u444u444u444u444u444u444u444u444u444u444u“uuuuuuuuum u444u“uuuuuuuuuus u“uuuuuuuuuus “44444444444“qu 4u\“uuuuuuuuuus

E(first near3 lens) near5 negative US—PGPUB; E2015/03/09E
1 EUSPAT E08:17 EE “4444444444444“ 4444444444444444444444 444444444444444444444444444444444444444444444444444444444444444444444444444444444- 444444444444444444444444444444‘ 4444444444444444444444444‘ <.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.I 444444444444444444444444‘

E(second near3 lens) near5 convex EUSPGPUB; 015/03/09§
E USPAT 08:17 EE “4444444444444“ 4444444444444444444444 444444444444444444444444444444444444444444444444444444444444444444444444444444444- 444444444444444444444444444444‘ 4444444444444444444444444‘ <.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.I 444444444444444444444444444‘

E(third near3 lens) near5 concave EUSPGPUB; 015/03/09E
E USPAT 08:17

US—PGPUB; E2015/03/09E
USPAT E08:17

us PGPUB; 2015/03/09;
USPAT E08:17 E

Es1448 and 81449 and 81450 and EUSPGPUB; E2015/03/09E
is1451 and 81452 EUSPAT E08:17 ‘\ ................\ .....................l ................................................................................¢, .............................: .........................: ...................a ..........................:

Es1457§ 12177 E01131 near3 lens) near5 positive EusPGPUB; E E2015/03/09E
E ‘ EUSPAT 8:17444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444

EES1458 EE7263 E(E second near3 lens) near5 E3;USPGPUB ElOR EONl l2015/03/09
HP, Ex. 1004
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  (fourth near3 lens) near5 convex

 

  (fifth near3 lens) near5 concave
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91459 4:924

:(fourth lens near5 lens) near10
:inflection

U9 PGPUB;
USPAT

U9 PGPUB;
USPAT

U9 PGPUB;
USPAT

U9 PGPUB;
USPAT

:U9 PGPUB;
USPAT

:U9 PGPUB;
USPAT

:U9 PGPUB;
USPAT

:U9 PGPUB;
USPAT

U9 PGPUB;

32015/03/093
:08:17

015/03/093
:08:17

015/03/093
:08:17

:2015/03/09:
08 17

:2015/03/093

:2015/03/093

:2015/03/093

:(second near3 lens) near10 positive: US— PGPUB;
:near10 convex. clm. =

:(third near3 lens) near10 negative :US-PGPUB;
‘ near10 convex.clm. ‘

:(fourth near3 lens) near10
:convex.clm.

(third near4 lens) same positive 015/03/0 3
: . 8'17

:91390 and 91391 and 81484 and :U9 PGPUB; :2015/03/09:
8:1485 :USPAT 08:17

‘ US PGPUB; 2015/03/09:
USPAT :08. 17

US PGPUB; 2015/03/09:
USPAT :08:17

US PGPUB; :201 5/03/09:
USPAT :08: 17

US PGPUB; 2015/03/093
USPAT :08: 17

US PGPUB; 2015/03/09:

‘ USPAT :08: 17

aperture near3 stop US PGPUB; :2015/03/093
USPAT -

:S1489 and 91490 and 91491 and :U9PGPUB; :2015/03/093:81492 and 81493 and 81494 USPAT -

3:59/649-652.ccls. U9 PGPUB; 2015/03/09:
: :USPAT 3

:(second near4 lens) same positive USPGPUB;
:same concave USPAT

:(second near4 lens) same positive USPGPUB;
USPAT

: :91499 and 91500 :U9PGPUB; 3 , : 3
:USPAT 3 .

E‘ES1504 E73720 :3(( second near4 lens) near2O 33;USPGPUB 330R 3ION 3232015/03/03
HP, Ex. 1004
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‘ . KK\uuuuuuuuuuu. \uuuuuuuuuKKKKKKKKKKKKKKKKKKKKKKKKKKKK

:s1504 and s1500 :USPGPUB; :2015/ 03/ 09:
: :USPAT 8:17 :“\“uuuuus uuuuuuuuuuu KuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuuuuuuuuuuuuu‘ KuKKK\uuuuuuuuuuu. KK\uuuuuuuuuuu. \uuuuuuuuuKKKKKKKKKKKKKKKKKKKKKKKKK

:(second near3 lens) near5 positive :USPGPUB; :2015/03/09:
: :USPAT E =\\\\\\\\\\\\\\\¢ \\\\\\\\\\\\\\\\\\\\\( xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx\«x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘x: \\\xxx\\\\\\\\\\\\\\\\\\\\\\\‘ xx\\\\\\\\\\\\\\\\\\\\\\\‘ \\\\\\\\\\\\\\\\\\\““““““““““““““

:(third near3 lens) near5 positive :usPePUB; 015/03/09:
: :USPAT :08:17 =\\\\\\\\\\\\\\\¢ \\\\\\\\\\\\\\\\\\\\\( xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx\«x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘x: \\\xxx\\\\\\\\\\\\\\\\\\\\\\\‘ xx\\\\\\\\\\\\\\\\\\\\\\\‘ \\\\\\\\\\\\\\\\\\\“““““““““““““““““

:(fifth near3 lens) near5 positive :usPePUB; 015/03/09:
: :USPAT : s

us PGPUB; :201 5/03/09:
USPAT 8:17 =\..............................................................................................................................................................................................................................

:(sixth near3 lens) near10 concave USPGPUB; :2015/03/09:
: USPAT 08:17 :\..............................................................................................................................................................................................................................

:(fifth near3 lens) near10 aspheric :usPePUB; 015/03/09:
: :USPAT :08:17 =

\.................................................................................................................................................................................................................................

(GO2B13/0045).CPc. us PGPUB; 2015/ 03/ 09:
i USPAT ‘ ‘

:(first near3 lens) near5 negative USPGPUB;
‘ USPAT\ uuuuuuuux \uuuuuuuuuus KKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKu\“uuuuuuuuuo uKKKuuuuuuuuuuuus uuuuuuuuuuuus \uuuuuuuum \uuuuuuuuuuus

:(second near3 lens) near5 convex :USPGPUB;
: USPAT\ 222222222222222“ ““2“““2‘2‘2‘2‘2‘0 222‘2222‘2222‘2222‘2222‘2222‘2222‘2222‘2222‘2222‘2222‘2222‘““2“““2‘2‘2‘2‘2‘2- 2‘2222‘““2“““2‘2‘2‘2‘2‘2: 2‘““2“““2‘2‘2‘2‘2‘2: <.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.I “22“““““‘““““:

:(third near3 lens) near5 concave :USPGPUB;
: USPAT\ 222222222222222“ ““2“““2‘2‘2‘2‘2‘0 222‘2222‘2222‘2222‘2222‘2222‘2222‘2222‘2222‘2222‘2222‘2222‘““2“““2‘2‘2‘2‘2‘2- 2‘2222‘““2“““2‘2‘2‘2‘2‘2: 2‘““2“““2‘2‘2‘2‘2‘2: <.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.I 22‘222222222222222222222222‘

:(fourth near3 lens) near5 convex :USPGPUB; 015/03/09:
: :USPAT :08:17

US- PGPUB; 2015/03/09:
USPAT 08:17

:s1520 and s1521 and s1522 and :usPePUB; :2015/03/09:
:s1523 and s1524 :USPAT :08:17 ‘\ ................\ .....................l ................................................................................¢, .............................: .........................: ...................a ..........................:

lens near3 barrel USPGPUB; : 0:5/03/09:
‘ :USPAT ‘\ ................\ .....................l ................................................................................¢, .............................: ......................... ............

:(first near3 lens) near5 negative USPGPUB;
‘ :USPAT

: second near3 lens) near5 convex :USPGPUB,
‘ :USPAT“\“uuuuus uuuuuuuuuuu KuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuuuuuuuuuuuuu‘ KuKKK\uuuuuuuuuuu. KK\uuuuuuuuuuu. \uuuuuuuuuKKKKKKKKKKKKKKKKKKKKKKKKKKKK

:(third near3 lens) near5 concave :USPGPUB;
‘ :USPAT\\\\\\\\\\\\\\\¢ \\\\\\\\\\\\\\\\\\\\\( xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx\«x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘x: \\\xxx\\\\\\\\\\\\\\\\\\\\\\\‘ xx\\\\\\\\\\\\\\\\\\\\\\\‘ \\\\\\\\\\\\\\\\\\\aaaaaaaaaaaaaaaaaaaaaaaaaaaa

(fourth near3 lens) near5 convex USPGPUB;
‘ :USPAT\\\\\\\\\\\\\\\¢ \\\\\\\\\\\\\\\\\\\\\( xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx\«x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘x: \\\xxx\\\\\\\\\\\\\\\\\\\\\\\‘ xx\\\\\\\\\\\\\\\\\\\\\\\‘ \«x‘x‘x‘x‘x‘x‘x‘x‘x:

(fifth near3 lens) near5 concave :usPePUB; :2015/03/09:
‘ :USPAT 8:17 :

:s1530 and s1531 and s1532 and :usPePUB; :2015/03/09:
:s1533 and s1534 :USPAT 8:17 =

\..............................................................................................................................................................................................................................

((first near3 lens) near10 (positive) USPGPUB; :2015/03/09:
: :USPAT :08:17 ‘\.................................................................................................................................................................................................................................

us PGPUB; 2015/03/09:
USPAT ::08 17 =\.................................................................................................................................................................................................................................

US- PGPUB; :201 5/03/09:
USPAT 08:17 ‘\ uuuuuuuux \uuuuuuuuuus KKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKu\“uuuuuuuuuo uKKKuuuuuuuuuuuus uuuuuuuuuuuus \uuuuuuuum Ku\“uuuuuuuuuus

(fourth near3 lens) near10 positive USPGPUB; :2015/03/09:
near10 concave USPAT 08:17 ‘\ uuuuuuuux \uuuuuuuuuus KKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKu\“uuuuuuuuuo uKKKuuuuuuuuuuuus uuuuuuuuuuuus \uuuuuuuum Ku\“uuuuuuuuuus

("20130057967").PN. us PGPUB; :201 5/04/23:
: :USPAT; 11:09 5

HP, Ex. 1004
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 s1505 720

     
 

 
 

  

 

  

  

 
  

  

  

   

 

 

 

(fifth near3 lens) near9 convex

  
  
  
  
  
  
  

  

 

  
 

  

 

  
  

  

  

 

  

 
 

 

 

    

    
 

 

 

    

 

 

  
 

 

 
 

  

(fifth near3 lens) near5 concave
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\ uuuuuuuux \“uuuuuuuuuo 44u444u444u444u444u444u444u444u444u444u444u444u“uuuuuuuuum u444u“uuuuuuuuuue u“uuuuuuuuuue \“uuuuuuum 4u\“uuuuuuuuuue

g((first near3 lens) near7 negative) gUSPGPUB; g2015/04/23g
g gUSPAT g11:35 ‘\ 444444444444444“ ““4“““4‘4‘4‘4‘4‘4 44‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘44444444444444444444444- ‘4444‘44444444444444444444444: ‘44444444444444444444444: «<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.I ““4“““4‘4‘4‘4‘4‘4‘:

g(((second near3 lens) near7 gUSPGPUB; o15/o4/23g
‘ USPAT 11:38 :\ 444444444444444“ ““4“““4‘4‘4‘4‘4‘4 44‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘44444444444444444444444- ‘4444‘44444444444444444444444: ‘44444444444444444444444: «<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.I 4‘444444444444444444444444:

g(third near3 lens) near10 concave gUSPGPUB; o15/o4/23g
g gUSPAT g11r38 ‘\ “nun“..“m “n“...nnnnn...‘ nn.nn.nn.nn.nn.nn.nn.nn.nn.nn.nn.nn......................~ ...n........................: .n......................: ....................~ .n.......................:

g(fourth near3 lens) near10 convex USPGPUB; g2015/04/23g
g gUSPAT H1139 :\ “nun“..“m “n“...nnnnn...‘ nn.nn.nn.nn.nn.nn.nn.nn.nn.nn.nn.nn......................~ ...n........................: .n......................: ....................~ .n.......................:

g(fifth near3 lens) near10 concave USPGPUB; g2015/o4/23g
g gUSPAT g11:41 ‘\ ................\ .....................l ................................................................................¢ .............................: .........................: ...................a ..........................:

gs1544 and 81545 and 81546 and ugsPGPUB; g2015/o4/23§
gs1547 and 81548 gUSPAT 11:42 ‘\ ................\ .....................l ................................................................................¢, .............................: .........................: ...................a ..........................:

g359/714.ccls. us PGPUB; g201 5/04/23;
‘ USPAT g ‘“\“uuuuus \“uuuuuuuuu. 4444u444u444u444u444u444u444u444u444u444u444u44\“uuuuuuuuuu:. 4u444\uuuuuuuuuuu. 44“uuuuuuuuuuu \uuuuuuuuu4444444444444444444444444444

g359/659,746,753,764-766.ccls. us PGPUB;
‘ USPAT“\“uuuuus \“uuuuuuuuu. 4u444u444u444u444u444u444u444u444u444u444u444u“uuuuuuuuuuu‘ 4u444\uuuuuuuuuuu. 44“uuuuuuuuuuu “uuuuuuuuu‘

gs1543 and 81550 gusPePUB;
‘ USPAT\\\\\\\\\\\\\\\¢ 444444444444444444444« xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx\«x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘x: \\\xxx\\\\\\\\\\\\\\\\\\\\\\\‘ xx\\\\\\\\\\\\\\\\\\\\\\\‘ 44444444444444444445

gs1544 and 81552 gusPePUB;
‘ USPAT\\\\\\\\\\\\\\\¢ 444444444444444444444« xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx\«x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘x: \\\xxx\\\\\\\\\\\\\\\\\\\\\\\‘ xx\\\\\\\\\\\\\\\\\\\\\\\‘ 44444444444444444444444444444444444444444444444

g"14175290" usPGPUB;
‘ U PAT

g(second near4 lens) same positive USPGPUB,
gsame concave gU PAT

\............................................................................................................................................................................................

g(second near4 lens) same positive USPGPUB,
‘ USPAT\............................................................................................................................................................................................

gS‘I555 and 81556 US—PGPUB; 015/04/2 g
‘ gUSPAT 3 3:43 ‘\..............................................................................................................................................................................................................................

g(second near4 lens) same positive USPGPUB; g2015/o4/23g
gsame concave USPAT 13:43 ‘\ uuuuuuuux \“uuuuuuuuuo 44u444u444u444u444u444u444u444u444u444u444u444u“uuuuuuuuum u444u“uuuuuuuuuue u“uuuuuuuuuue \“uuuuuuum 4u\“uuuuuuuuuue

g(second near4 lens) same positive USPGPUB; g2015/o4/23g
‘ USPAT 13:43 :\ uuuuuuuux \“uuuuuuuuuo 44u444u444u444u444u444u444u444u444u444u444u444u“uuuuuuuuum u444u“uuuuuuuuuue u“uuuuuuuuuue \“uuuuuuum 4u\“uuuuuuuuuue

359/717.ccls. us PGPUB; 201 5/ 04/ 23%
g USPAT 13:43 ‘\ 444444444444444“ ““4“““4‘4‘4‘4‘4‘4 44‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘44444444444444444444444- ‘4444‘44444444444444444444444: ‘44444444444444444444444: «<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.I 4‘444444444444444444444444:

g(first near3 lens) near5 negative gFPRS; EPO; g2015/04/23g
g gJPO; 1 ‘

‘ ERWENT

g(second near3 lens) near5 convex gFPRS; EPO,
i gJPO; 5

gDERWENT\.................................................................................................................................................................................................................................

g(third near3 lens) near5 concave gFPRS; EPO; g2015/04/23g
‘ gJPO; g g13:43 g

DERWENT :\.................................................................................................................................................................................................................................

g(fourth near3 lens) near5 convex gFPRS; EPO; o15/o4/23g
‘ gJPO; 3 g13:43 3

DERWENT ‘

FPRS; EPO;

JPO; 5
DERWENT\\\\\\\\\\\\\\\¢ 444444444444444444444« xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx\«x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘x: \\\xxx\\\\\\\\\\\\\\\\\\\\\\\‘ xx\\\\\\\\\\\\\\\\\\\\\\\‘ 44444444444444444444444444444444444444444444444

gs1561 and 81562 and 81563 and gFPRs; EPO; g2015/o4/23g
gS1564 and 81565 gJPO; a g g
‘ gDERWENT

( Irst near3 lens) near5 USPGPUB,
g gUSPAT\\\\\\\\\\\\\\\¢ 444444444444444444444« xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx\\\\\\\\\\\\\\\\\\\\\\\\44444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444

  

 

 

 

 

  

 
 

 

 
 

  
 

 

 
 

  
 

 

 
 

  
 

 

 
 

  
 

 

   
  

     
 
   
 

   
   
  

 

   
   
  

 

   
   
 

 
 

 

  
 

    
    
 

  
 

 

 

  
 

 

 

 

 
 

 
  

 
 

  

  

 
 
 
 
 

 

  

   

 

 

 

 

  
 

  

   
 

  o15/o4/23g
13:43 1

 

 

 

  
 

 

(fifth near3 lens) near5 concave  
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   E(second near3 lens) near5 :USPGPUB;
convex.c|m. USPAT“““““““‘¢ ““““““““““‘« """""""""""""""""""""""""""""“““““““““““‘i """“““““““““““‘~ "“““““““““““‘~ “““““““““‘5

E(third near3 lens) near5 :usPePUB; :2015/04/23:
Econvex.clm. :USPAT 3:43 ‘

\..............................................................................................................................................................................................................................

E(fourth near3 lens) near5 USPGPUB; :2015/04/23:
Econvex.clm. :USPAT 3:43 ‘

\..............................................................................................................................................................................................................................

E(fifth' near3lens) near10 USPGPUB; :2015/04/23E: :USPAT 1:343 ‘\.................................................................................................................................................................................................................................

us PGPUB; :201 5/04/23:
USPAT 13:43 =\.................................................................................................................................................................................................................................

E(axial near3 distance) same (first :USPGPUB; :2015/04/23E
Enear3 lens) same (second near3 :USPAT ‘13:43 5

   
  
 

 
 

  :2015/04/23:

 

 

 

 

 

 

 

 

 

 

   

  
 

 

  
  

 
 

  

 

  
 
 
 
 
 
 
 
 

 
 
  
 
  
 

   

  

 
 

 
\.................................................................................................................................................................................................................................

E(first near3 lens) near5 negative USPGPUB; :2015/04/23E
E :USPAT 3243 =\..............................................................................................................................................................................................................................

E(second near3 lens) near5 convex :USPGPUB; :2015/04/23E
E USPAT 13243 :\ uuuuuuuux \“uuuuuuuuus KKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKu“uuuuuuuuum uKKKu“uuuuuuuuuu: u“uuuuuuuuuu: \“uuuuuuum Ku\“uuuuuuuuuu:

E(third near3 lens) near5 concave :USPGPUB; :2015/04/23E
: :USPAT :13:43 ‘\ uuuuuuuux \“uuuuuuuuus KKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKu“uuuuuuuuum uKKKu“uuuuuuuuuu: u“uuuuuuuuuu: \“uuuuuuum Ku\“uuuuuuuuuu:

E(fourth near3 lens) near5 convex USPGPUB; :2015/04/23E
: :USPAT 1:3:43 ‘\ «<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.« “““““““““‘“J "“"‘“"‘“"‘“"‘“"‘“"‘“"‘“"‘“"‘“"‘“"‘““““““““““““- “"‘““““““““““““: ““““““““““““: “““““““““3 ‘“““““““““““‘“:

E(fifth near3 lens) near5 concave USPGPUB; :2015/04/23E
‘ :USPAT 1:3:43

US- PGPUB; :2015/04/23:
USPAT 13:43

us PGPUB; 2015/04/23:
USPAT 13:43

us PGPUB; .
USPAT 13:43

us PGPUB; 2015/04/23:
USPAT 13:43 ‘\ ................\ .....................l ................................................................................¢. .............................: .........................: ...................a ..........................:

(fourth near3 lens) near5 convex USPGPUB; :2015/04/23E
‘ :USPAT = =“\“uuuuus \“uuuuuuuuu. KKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKuuuuuuuuuuuu‘. KuKKK\uuuuuuuuuuu. KK“uuuuuuuuuuu \uuuuuuuuuKKKKKKKKKKKKKKKKKKKKKKKKK

(fifth near3 lens) near7 negative US—PGPUB; 015/04/23:
E :USPAT ‘ :

E81580 and 81581 and 81582 and :usPePUB;
E81583 and 81584 :USPAT“““““““‘¢ ““““““““““‘« """""""""""""""""""""""""""""“““““““““““‘i """“““““““““““‘~ "“““““““““““‘~ “““““““““‘5

((fifth near3 lens) near7 negative) USPGPUB;
near10 inflection USPAT“““““““‘¢ ““““““““““‘« """""""""""""""""""""""""""""“““““““““““‘i """“““““““““““‘~ "“““““““““““‘~ “““““““““‘5

E(second near3 lens) near5 :USPGPUB;
positive.clm. USPAT

\..............................................................................................................................................................................................................................

E(third near3 lens) near5 :USPGPUB;
: ' ' :USPAT

us PGPUB;
USPAT\.................................................................................................................................................................................................................................

(fifth near3 lens) near9 USPGPUB;
convex.c|m. USPAT\..............................................................................................................................................................................................................................

us PGPUB;
USPAT\ uuuuuuuux \“uuuuuuuuus KKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKu“uuuuuuuuum uKKKu“uuuuuuuuuu: u“uuuuuuuuuu: \“uuuuuuum “\Luuuuuuuuu¢

(inflection near2 point).clm. :US—PGPUB;
: USPAT\ uuuuuuuux \“uuuuuuuuus KKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKu“uuuuuuuuum uKKKu“uuuuuuuuuu: u“uuuuuuuuuu: \“uuuuuuum Ku\“uuuuuuuuuu:

E81593 E419 E(sixth near3 lens) near10 :UsPePUB; 015/04/23:
E :.concave clm. :USPAT 3. 43 ‘

ssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss

E:81594E:354 E(: first near5 lens) near7 convex :3;USPGPUB ElOR l :l2015/O4/23E
HP, Ex. 1004
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 81 574 and 81575 and 81576 and

E81577 and 81578

E(first near3 lens) near5 positive

    
    
    E(second near3 lens) near5 :2015/04/23E

    

  
 

(third near3 lens) near5 (convex)
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E359/715.ccls. 015/04/2 g
i E 3:43

E(second near4 lens) same positive USPGPUB; E2015/O4/23E
gsame concave USPAT 13343

E(second near4 lens) same positive USPGPUB; E2015/O4/23§
j EUSPAT g13: 43

1359/71 7.ccls. us PGPUB; g201 53/04/231
gUSPAT g13:43

Eus400u and 81 610 EUS—PGPUB; H2015/04/23
EUSPAT g13:43

ES1612 and (diaphragm aperture EUSPGPUB; E2015/O4/23E
f EUSPAT E13: 43

E(second near3 lens) near5 positive EUSPGPUB; E2015/O4/23E
f gUSPAT g13:43

(third near3 lens) near5 positive USPGPUB; E2015/O4/23E
g gUSPAT '

(fifth near3 lens) near5 positive USPGPUB; E2015/O4/23E
g gUSPAT '

(fifth near3 lens) near9 convex US-PGPUB; E2015/O4/23E
i gUSPAT i

E(sixth near3 lens) near1O concave USPGPUB;
g EUSPAT

E(fifth near3 lens) near1O aspheric USPGPUB;
EUSPAT

E s E81614 and S1615 and S1616 and EUSPGPUB; . g g
lS1617 and S1618 and S1619 EUSPAT E .

EES1621 E5E590 ESE59/714 CCIS E;EUS-PGPUB ElOR ElON E2l23EO15/O4/2
HP, Ex. 1004

E(fourth lens near5 lens) near1O
gconcave

l(fourth lens near5 lens) near1O
ginflection

E(second near3 lens) near1O positiveE
gnear10 convex. clm.

l(third near3 lens) near1O negative
gnear10 convex.clm.

E(fourth near3 lens) near1O
gconvex.clm.

(third near4 lens) same positive

(fourth near4 lens) same negative
‘same convex same aspheric

S1558 and S1559 and S1604 and

S1605

gS1606 and (diaphragm aperture

EUS— PGPUB;
E USPAT

gus- PGPUB;
USPAT

g-us PGPUB;
USPAT

US-PGPUB;
USPAT

g-us PGPUB;
USPAT

US-PGPUB;
USPAT

us- PGPUB;
USPAT

US-PGPUB;
USPAT

US—PGPUB;

US—PGPUB;

g‘-Us PGPUB;

g2015/o4/23g
1343

015/04/23g
g13: 43

O15/O4/23E
E13:43

g2015/o4/23g
g13: 43

g2015/o4/23§

E2015/o4/2sg

E2015/o4/233
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E81622 10098

E81623 E9511

E(first near3 lens) near5 negative

E(second near3 lens) near5 convex

(third near3 lens) near5 concave

E(fourth near3 lens) near5 convex

(fifth near3 lens) near5 concave

E81622 and 81623 and 81624 and
E81625 and 81626

E(first near3 lens) near5 negative

E(second near3 lens) near5 convex

(third near3 lens) near5 concave

E(fourth near3 lens) near5 convex

(fifth near3 lens) near5 concave

SE1628 and 81629 and 81630 and

E81631 and 81632

lens near3 housing

E(first.near3 lens) near5
E(second near3 lens) near5
Econvex.clm.

E(third near3 lens) near5
Econvex.clm.

(fourth near3 lens) near5
Econvex.clm.

(fifth near3 lens) near10

(third near3 lens) near5 (convex)

(fourth near3 lens) near5 convex

(fifth near3 lens) near7 negative

E81641 and 81642 and 81643 and
E81644 and 81645

((fifth near3 lens) near7 negative)

Enear10 inflection

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
SPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

:US- PGPUB;
USPAT

:2015/04/29E
9:49 :

:2015/04/29E
19:49

E2015/O4/23E
13:43

015/04/23E
3:43

E2015/O4/23E
3:43

:2015/04/2 5
5 43

015/04/23:
3:43 5

:2015/04/29:
19:49 :

:2015/04/29:
19-49 :

:2015/04/29:

:2015/04/29:
19:49 :

:2015/04/2sE
13:43 5

:2015/04/2sE
13:43 5

:2015/04/29:
3:43 5

:2015/04/29:
3:43 5

:2015/04/29E
19:49 :

015/04/29E

:2015/04/29E

:2015/04/29E

E2015/O4/23E
:13:43

015/04/23E
:19:49

015/04/23E
:19. 49 5

 
EE81648 E7E7786 E(Esecond near3 lens) near5 E;EU8PGPUB ElOR ElON :‘2l2015/04/23

HP, Ex. 1004
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S1649 7030

61674 4:66

:(fifth near3 lens) near9
:convex.c|m.

:(sixth near3 lens) near10
:concave.c|m.

:(fourth lens near5 lens) near10
:concave

:(fourth lens near5 lens) near10
‘plastic

:(fourth lens near5 lens) near10
‘inflection

(third near4 lens) same positive

:s1609 and 81610 and 61661 and
:s1662

aperture near3 stop

(second near4 lens) same positive

:same concave

(second near4 lens) same positive

359/717.ccls.

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

:-Us PGPUB;
USPAT

:-US PGPUB;

:-US PGPUB;

US—PGPUB;

:-US PGPUB;
USPAT

US—PGPUB;
USPAT

:f-US PGPUB;
USPAT

US—PGPUB;
USPAT

:f-US PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;

:USPAT

:2015/04/23:
1343

015/04/23:
1343

O15/O4/23:
13:43

:2015/04/23:
1:3 43

:2015/04/23:

:2015/04/23:
:2015/04/23:

015/04/2 :
3. 43 3

:2015/04/23:
:13:43 3

:2015/04/23:
:13. 43 3

:2015/04/23:
:13:43 5

:2015/04/23:
:13: 43

:2015/04/23:
:13: 43

2015/04/23:
1343

201.5/04/23:

:2015/04/23:

:2015/04/23:

 
:81675:7:738 :((Esecond near4 lens) near20 ::USPGPUB; :IOR :ION :2:2:0315/04/2

HP, Ex. 1004
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:S17o1 :2056

1111111

:(second near3 lens) near5 positive

(third near3 lens) near5 positive

(fifth near3 lens) near5 positive

(fifth near3 lens) near9 convex

(sixth near3 lens) near10 concave

:(fifth near3 lens) near10 aspheric

:81678 and 81679 and 81680 and
iS1681 and 81682 and 81683

359/714.ccls.

:(first near3 lens) near5 negative

:(second near3 lens) near5 convex

(third near3 lens) near5 concave

:(fourth near3 lens) near5 convex

(fifth near3 lens) near5 concave

:81686 and 81687 and 81688 and

:(second near3 lens) near5 convex

:(third near3 lens) near5 concave

:(fourth near3 lens) near5 convex

(fifth near3 lens) near5 concave

:81692 and 81693 and 81694 and
is1895 and 81696

lens near3 housing

positive near20 concave near20

US PGPUB;
USPAT

US PGPUB;
USPAT

689 and 81690

irst near3 lens) near5 negative

US PGPUB;
USPAT

US PGPUB;
USPAT

US PGPUB;
USPAT

US PGPUB;
USPAT

US PGPUB;
USPAT

US PGPUB;
USPAT

US PGPUB;
USPAT

US PGPUB;
USPAT

US PGPUB;
USPAT

US PGPUB;
USPAT

US PGPUB;
USPAT

US PGPUB;
USPAT

US PGPUB;
USPAT

US PGPUB;
USPAT

US PGPUB,
USPAT

:((first near3 lens) near10 (positive)
inear15 (convex))

:((second near3 lens) near10

 

US PGPUB;
USPAT

US PGPUB;
USPAT

US PGPUB;
USPAT

US PGPUB;
USPAT

US PGPUB;
USPAT

US PGPUB;
USPAT

US- PGPUB; USPAT

US PGPUB;
USPAT

US PGPUB;
USPAT

 
:2015/04/23:

3:43 3

:2015/04/23:
13:43 a

015/04/23:

015/04/23:

:2015/04/23:
3:43 :

:2015/04/23:

015/04/23:

2015/04/23:

015/04/23:
13:43

:2015/04/23:
13:43

:2015/04/23:

: 015/04/23:
3:43 ‘

:2015/04/23:
3:43 3

:2015/04/23:
3:43 3

:2015/04/23:
13:43 3

:2015/04/23:
13:43 3

:2015/04/23:
13:43 5

:2015/04/23:
13:43 5

:2015/04/23:
13:43 5

HP, Ex. 1004
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E(fourth near3 lens) near10 positive:
:near10 concave

E81699 and 81700 and 81701 and E-US PGPUB; :2015/ 04/ 23:
s1702 USPAT 1343 =\.................................................................................................................................................................................................................................

E81704 E2690860 (diaphragm stop aperture) US-PGPUB; :2015/04/23E
I E : :USPAT :13:43 ‘\ uuuuuuuua uuuuuuuauuus aauaaauaaauaaauaaauaaauaaauaaauaaauaaauaaauaaauuuuuuuuuauuo uaaau\uuuuuauuuuus u\uuuuuauuuuus uuuuuuuaum auuuuuuuuuuauus

E81705 1686 Emaximum near3 angle near3 view :US—PGPUB; :2015/04/23:
I E : :USPAT :13:43 ‘\ uuuuuuuua uuuuuuuauuus aauaaauaaauaaauaaauaaauaaauaaauaaauaaauaaauaaauuuuuuuuuauuo uaaau\uuuuuauuuuus u\uuuuuauuuuus uuuuuuuaum auuuuuuuuuuauus

E((first near3 lens) near10 (positive): US-PGPUB; :2015/04/23E
: :USPAT :13:43 ‘\ “““aaaaaaaaafi asaaaaeaaaa‘aaaeaaad aaasaaaasaaaasaaaasaaaasaaaasaaaasaaaasaaaasaaaasaaaasaaaasaaaaaaaaaaaaaaaaaaaaaa- asaaaasaaaaaaaaaaaaaaaaaaaa“: asaaaaaaaaaaaaaaaaaaaa“: asaaaaeaaaa‘aaaa‘a aasaaaaaaaaaaaaaaaaaaaaa“:

us PGPUB; :201 5/04/23:
USPAT 3. 43 =\ “““aaaaaaaaafi asaaaaeaaaa‘aaaeaaad aaasaaaasaaaasaaaasaaaasaaaasaaaasaaaasaaaasaaaasaaaasaaaasaaaaaaaaaaaaaaaaaaaaaa- asaaaasaaaaaaaaaaaaaaaaaaaa“: asaaaaaaaaaaaaaaaaaaaa“: asaaaaeaaaa‘aaaa‘a aaaaaaaaaaaaaaaaaaaaa“:

us PGPUB; 2015/04/23:
USPAT = ‘\ “nun“..“m “n“...nnnnn...‘ nn.nn.nn.nn.nn.nn.nn.nn.nn.nn.nn.nn......................~ ...n........................: .n......................: ....................~ .......................:

E(fourth near3 lens) near10 positive:USPGPUB; 015/04/23E
near10 concave : USPAT 13:43 3

E81706 and 81707 and 81708 and :UsPePUB; 015/04/23:
:s1709 :USPAT ‘ ‘\ ................\ .....................l ................................................................................¢, .............................: .........................: ...................a ..........................:

E2690860 (diaphragm stop aperture) US-PGPUB;
E : USPAT\ ................\ .....................l ................................................................................¢, .............................: .........................: ...................a ..........................:

:s1710 and 81711 :US-PGPUB;
‘ USPATuuuuauuuo uuuuuuuuuuu auaaauaaauaaauaaauaaauaaauaaauaaauaaauaaauaaau\uuuuuauuuuuu‘ auaaa\uuuuuuuuuuu. aa\uuuuuuuuuuu. \uuuuuuuauu‘

E81712 and (inflection near3 point) :US-PGPUB;
‘ :USPATuuuuauuuo uuuuuuuuuuu auaaauaaauaaauaaauaaauaaauaaauaaauaaauaaauaaau\uuuuuauuuuuu‘ auaaa\uuuuuuuuuuu. aa\uuuuuuuuuuu. \uuuuuuuuuKKKKKKKKKKKKKKKKKKKKKKKKKKKK

E359/687.ccls. US-PGPUB;
‘ USPAT4444444444444443 \\\\\\\\\\\\\\\\\\\\\( xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx\«x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘x: \\\xxx\\\\\\\\\\\\\\\\\\\\\\\‘ xx\\\\\\\\\\\\\\\\\\\\\\\‘ \\\\\\\\\\\\\\\\\\\aaaaaaaaaaaaaaaaaaaaaaaaaaaa

E(vvide- anglewide angle" :usPePUB;
‘ :USPAT4444444444444443 \\\\\\\\\\\\\\\\\\\\\( xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx\«x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘x: \\\xxx\\\\\\\\\\\\\\\\\\\\\\\‘ xx\\\\\\\\\\\\\\\\\\\\\\\‘ \«x‘x‘x‘x‘x‘x‘x‘x‘x:

E(wide- anglewide angle" :usPePUB; :2015/04/23:
Ewideangle) same condition same USPAT 13:43 5

us PGPUB; :2015/04/23: 
  S1703 599

 
 

 

 

 

  

 
 

 

 

  

 

 
 

 
   

 
  

 
 

  

 
  
   

 
  

 

   

  

  
  

  
 

 

 

 
   
 

 

 

  

 

  
 

 

 

 

   
 

 
 
 

 

 

  

 

  
 

 

 

  
 

 

4444444444444443 \\\\\\\\\\\\\\\\\\\\\( xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx\\\\\\\\\\\\\\\\\\\\\\\\ \\\xxx\\\\\\\\\\\\\\\\\\\\\\\‘ xx\\\\\\\\\\\\\\\\\\\\\\\‘ \\\\\\\\\\\\\\\\\\\aaaaaaaaaaaaaaaaaaaaaaaaaaaa

us PGPUB;
USPAT4444444444444443 \\\\\\\\\\\\\\\\\\\\\( xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx\«x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘x: \\\xxx\\\\\\\\\\\\\\\\\\\\\\\‘ xx\\\\\\\\\\\\\\\\\\\\\\\‘ \«x‘x‘x‘x‘x‘x‘x‘x‘x:

us PGPUB;
USPAT

us PGPUB;
USPAT\..............................................................................................................................................................................................................................

E359/773.ccls. us PGPUB; 2015/04/23:
i USPAT 3:43 =\..............................................................................................................................................................................................................................

(first near3 lens near5 positive) USPGPUB; E2015/O4/23E
E USPAT 13:43 E\.................................................................................................................................................................................................................................

(third near3 lens near5 positive) USPGPUB; :2015/04/23E
i :USPAT 13:43 ‘\ uuuuuuuua uuuuuuuauuus aauaaauaaauaaauaaauaaauaaauaaauaaauaaauaaauaaauuuuuuuuuauuo uaaau\uuuuuauuuuus u\uuuuuauuuuus uuuuuuuaum auuuuuuuuuuauus

E(second near3 lens near5 USPGPUB; 015/04/23E
E USPAT 3. 43 E\ uuuuuuuua uuuuuuuauuus aauaaauaaauaaauaaauaaauaaauaaauaaauaaauaaauaaauuuuuuuuuauuo uaaau\uuuuuauuuuus u\uuuuuauuuuus uuuuuuuaum auuuuuuuuuuauus

US- PGPUB; :2015/04/23:
USPAT 3:43 :\ “““aaaaaaaaafi asaaaaeaaaa‘aaaeaaad aaasaaaasaaaasaaaasaaaasaaaasaaaasaaaasaaaasaaaasaaaasaaaasaaaaaaaaaaaaaaaaaaaaaa- asaaaasaaaaaaaaaaaaaaaaaaaa“: asaaaaaaaaaaaaaaaaaaaa“: asaaaaeaaaa‘aaaa‘a aaaaaaaaaaaaaaaaaaaaa“:

E81721 and Si 722 and 81723 and US—PGPUB; :2015/04/2 5
E81724 ‘ SPAT ‘ 43

015/04/23:
3:43 :

 
 

  
  

  :s1717wiin 81718  
 
 
  
 
 
 

 

   
 

  
 

 

 

 

 

 
 
 

 

  

    
  

 
   
 

  

 
  

\ “nun“..“m “n“...nnnnn...‘ nn.nn.nn.nn.nn.nn.nn.nn.nn.nn.nn.nn......................~ ...n........................: n...................................

E(focal near3 length near3 first adj USPGPUB;
:)|ens USPAT

..................................................................................................................................................................................................................................

EElS1728El2619 ElS‘I726 and 81727 E;lUS-PGPUB ElOR l l2015/04/23
HP, Ex. 1004
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\ \“uuuuuuu \“uuuuuuuuuo 44u444u444u444u444u444u444u444u444u444u444u444u“uuuuuuuuum u444u“uuuuuuuuuus u“uuuuuuuuuus \“uuuuuuum \uuuuuuuuuuus

gs172o not 81729 gUsPePUB; g2o15/o4/23g
g USPAT 13:43 ‘\ “4444444444444“ 4444444444444444444443 444444444444444444444444444444444444444444444444444444444444444444444444444444444- 444444444444444444444444444444‘ 4444444444444444444444444‘ 44444444444444444~ 444444444444444444444444‘

UgsPePUB; o15/o4/23g
USPAT 13:43 ‘\ “4444444444444“ 4444444444444444444443 444444444444444444444444444444444444444444444444444444444444444444444444444444444- 444444444444444444444444444444‘ 4444444444444444444444444‘ 44444444444444444~ 444444444444444444444444444‘

gUS—PGPUB; O‘I5/O4/23§
USPAT 13:43

US—PGPUB; g2o1 5/04/23g
USPAT 13:43

US—PGPUB; 2015/04/23§
USPAT 13:43

US—PGPUB; 2015/04/23§
USPAT 13:43

g(second near4 lens) same positive USPGPUB; g2o15/o4/23g
isame concave USPAT g .

g(second near4 lens) same positive gbUSrPGPUB;
‘ gUSPAT“44444444444443 \“uuuuuuuuu. 4u444u444u444u444u444u444u444u444u444u444u444u“uuuuuuuuuuu 4u444\uuuuuuuuuuu. 44“uuuuuuuuuuu “uuuuuuuuu‘

us PGPUB;
USPAT\\\\\\\\\\\\\\\¢ 4444444444444444444444 4444444444444444444444444444444444444444444444444444444444444444444444444444444444 44444444444444444444444444444~ 4444444444444444444444444~ 44444444444444444445

us PGPUB;
USPAT\\\\\\\\\\\\\\\¢ 4444444444444444444444 4444444444444444444444444444444444444444444444444444444444444444444444444444444444 44444444444444444444444444444~ 4444444444444444444444444~ 4444444444444444444“““““““““““““““““

gs1738 and 81733 and 81740 and gusPePUB;
‘s1741 gU PAT

us PGPUB,
U PAT(............................................................................................................................................................................................

us PGPUB,
USPAT(............................................................................................................................................................................................

gusPePUB; 015/04/2 g
USPAT g 3:43 ‘(..............................................................................................................................................................................................................................

us PGPUB; 2015/04/23g
USPAT 13:43 =\ \“uuuuuuu \“uuuuuuuuuo 44u444u444u444u444u444u444u444u444u444u444u444u“uuuuuuuuum u444u“uuuuuuuuuus u“uuuuuuuuuus \“uuuuuuum 4u\“uuuuuuuuuus

US- PGPUB; g2015/O4/23§
USPAT 13:43 ‘\ \“uuuuuuu \“uuuuuuuuuo 44u444u444u444u444u444u444u444u444u444u444u444u“uuuuuuuuum u444u“uuuuuuuuuus u“uuuuuuuuuus \“uuuuuuum 4u\“uuuuuuuuuus

aperture near3 stop US PGPUB; i201 5/04/23
g USPAT 13:43 ‘\ “4444444444444“ 4444444444444444444443 444444444444444444444444444444444444444444444444444444444444444444444444444444444- 444444444444444444444444444444‘ 4444444444444444444444444‘ 44444444444444444~ 444444444444444444444444444‘

g(second near4 lens) same positive USPGPUB; g2o15/o4/23g
gsame concave USPAT 13:43

us PGPUB; 2015/04/23g
USPAT 13:43 ‘( “nun“..“m “n“...nnnnn...‘ nn.nn.nn.nn.nn.nn.nn.nn.nn.nn.nn.nn......................~ ...n........................: .n......................: ....................~ .n.......................:

g((second near4 lens) near20 gUSPGPUB; g2015/O4/23§
positive near20 concave near20 USPAT g 13:43

  

 

 

 

 

 

 

 

 

 

 

  

 
 

 

 
 

 

 

 
 

 

 

 

 

  
 

 
 

 
 

 g353/687.ccis.

 

 

 

 

 

 

  

 

 
 

 
 

  

 
 

 
 

  

 

 

 

  
 

  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 
 

 

  
 

 

 

  
 

 

  

 

 

 

 
  

 

 

 

 

  

 

 
 

 
 

 
  

  
 

(second near4 lens) same positive

 

 
 

  
 

 

 
 

\ “4444444444444“ 4444444444444444444443 444444444444444444444444444444444444444444444444444444444444444444444444444444444- 444444444444444444444444444444‘ 4444444444444444444444444‘ 44444444444444444~ 444444444444444444444444444‘

gs1751 and 81750 gusPGPUB; i2015/ 04/ 23$
g USPAT 13:43

us PGPUB; 2015/04/23g
USPAT 13:43

us PGPUB; 2015/04/23g
USPAT 13:43

us PGPUB;
USPAT 13:43

us PGPUB; 2015/04/23§
USPAT 13:43 3\ ................\ .....................l ................................................................................¢, .............................: .........................: ...................a ..........................:

g(sixth near3 lens) near10 concave USPGPUB; g2015/O4/23§
g gUSPAT 1g3:43 =“44444444444443 \“uuuuuuuuu. 444u444u444u444u444u444u444u444u444u444u444u44uuuuuuuuuuuu44444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444((WP—WWWFWWW

 

 
 

 

 

g(second near3 lens) near5 positive
 

  (third near3 lens) near5 positive

 

  (fifth near3 lens) near5 positive g2o15/o4/23g
 

  (fifth near3 lens) near9 convex
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015/04/23:
\\\\\\\\\\\\\\\3 \\\\\\\\\\\\\\\\\\\\K. 11‘1111‘1111‘1111‘1111‘1111‘1111‘1111‘1111‘1111‘1111‘1111‘KKKKKKKKKKKKKKKKKKKKKKK: 11‘111KKKKKKKKKKKKKKKKKKKKKKK. 11KKKKKKKKKKKKKKKKKKKKKKK. KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

:(first near3 lens) near5 negative USPGPUB; :2015/04/23§
‘ :USPAT 3:43 =\\\\\\\\\\\\\\\3 \\\\\\\\\\\\\\\\\\\\K. 11‘1111‘1111‘1111‘1111‘1111‘1111‘1111‘1111‘1111‘1111‘1111‘KKKKKKKKKKKKKKKKKKKKKKK: 11‘111KKKKKKKKKKKKKKKKKKKKKKK. 11KKKKKKKKKKKKKKKKKKKKKKK. KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

:(second near3 lens) near5 convex :USPGPUB; :2015/04/23§
1 :USPAT :13:43 =\\\\\\\\\\\\\\\¢ \\\\\\\\\\\\\\\\\\\\\( xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx\«x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘x: \\\xxx\\\\\\\\\\\\\\\\\\\\\\\‘ xx\\\\\\\\\\\\\\\\\\\\\\\‘ \\\\\\\\\\\\\\\\\\\““““““““““““““

:(third near3 lens) near5 concave :USPGPUB; 015/04/23§
1 :USPAT :13:43 ‘\\\\\\\\\\\\\\\¢ \\\\\\\\\\\\\\\\\\\\\( xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx\«x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘x: \\\xxx\\\\\\\\\\\\\\\\\\\\\\\‘ xx\\\\\\\\\\\\\\\\\\\\\\\‘ \\\\\\\\\\\\\\\\\\\“““““““““““““““““

:(fourth near3 lens) near5 convex USPGPUB; 015/04/23§
1 :USPAT s a

us PGPUB; :201 5/04/23:
USPAT 3:43 =1..............................................................................................................................................................................................................................

:(first near3 lens) near5 negative USPGPUB; :2015/04/23§
‘ :USPAT :13:43 =1..............................................................................................................................................................................................................................

:(second near3 lens) near5 convex :USPGPUB; 015/ 04/23:
l USPAT 13:43 :1.................................................................................................................................................................................................................................

:(third near3 lens) near5 concave :USPGPUB; :2015/04/23§
1 :USPAT ‘ ‘1 \\\\\\\\\\\\\\\\x \\\\\\\\\\\\\\\\\\\\\s 111‘1111‘1111‘1111‘1111‘1111‘1111‘1111‘1111‘1111‘1111‘1111‘\1111111111111111111111 1‘1111‘KKKKKKKKKKKKKKKKKKKKKK: 1‘\\\\\\\\\\\\\\\\\\\\\\: \\\\\\\\\\\\\\\\\\\1 11‘KKKKKKKKKKKKKKKKKKKKKKK:

:(fourth near3 lens) near5 convex USPGPUB;
1 USPAT1 \\\\\\\\\\\\\\\\x \\\\\\\\\\\\\\\\\\\\\s 111‘1111‘1111‘1111‘1111‘1111‘1111‘1111‘1111‘1111‘1111‘1111‘\1111111111111111111111 1‘1111‘KKKKKKKKKKKKKKKKKKKKKK: 1‘\\\\\\\\\\\\\\\\\\\\\\: \\\\\\\\\\\\\\\\\\\1 \11111111111111111111113

:(fifth near3 lens) near5 concave USPGPUB;
1 :USPAT

:(first near3 lens) near5 negative :FPRS; EPO;
‘ :JPO;

DERWENT1 \\\\\\\\\\\\\\\\x \\\\\\\\\\\\\\\\\\\\\s 111‘1111‘1111‘1111‘1111‘1111‘1111‘1111‘1111‘1111‘1111‘1111‘\1111111111111111111111 1‘1111‘KKKKKKKKKKKKKKKKKKKKKK: 1‘\\\\\\\\\\\\\\\\\\\\\\: \\\\\\\\\\\\\\\\\\\1 11‘KKKKKKKKKKKKKKKKKKKKKKK:

:(second near3 lens) near5 convex :FPRS; EPO; 015/ 04/ 23:
1 :Jpo; :13:43

DERWENT ‘1 \\\\\\\\\\\\\\\\x \\\\\\\\\\\\\\\\\\\\\s 111‘1111‘1111‘1111‘1111‘1111‘1111‘1111‘1111‘1111‘1111‘1111‘\1111111111111111111111 1‘1111‘KKKKKKKKKKKKKKKKKKKKKK: 1‘\\\\\\\\\\\\\\\\\\\\\\: \\\\\\\\\\\\\\\\\\\1 11‘KKKKKKKKKKKKKKKKKKKKKKK:

:(third near3 lens) near5 concave :FPRS; EPO; :2015/04/23§
1 NR”); 13:43

DERWENT ‘1.................................................................................................................................................................................................................................

:(fourth near3 lens) near5 convex :FPRS; EPO; :2015/04/23§
1 :JPO; s

§D RWENT

fifth near3 lens) near5 concave :F RS; EPO,
1 :JPO;

DERWENT1..............................................................................................................................................................................................................................

:(first near3 lens) near5 negative USPGPUB; :2015/04/23§
‘ USPAT 13:43 :1..............................................................................................................................................................................................................................

:(second near3 lens) near5 convex :USPGPUB; 015/04/23§
l USPAT 13:43 :1.................................................................................................................................................................................................................................

:(third near3 lens) near5 concave :USPGPUB; 015/04/23§
l USPAT 13:43 :1.................................................................................................................................................................................................................................

:(fourth near3 lens) near5 convex USPGPUB; :2015/04/23§
1 ‘ SPAT ‘ ‘

    

 

 

 
 

 
   

  

 

   

 
 

  

  

  

 

 

 

 

 (fifth near3 lens) near5 concave

  
  
  
  
  

 
  
  

 
 

  
  
  
  
 
 
 
 

 

  
 

   

 
  
  

  

  

  

 
 

 

 

 

    

 

 
  

 

 

 

     

 

 

  

 
     
    
    
   

 

 

 

 

  
 

 

  

 

  

  
 

  

  

 

(fifth near3 lens) near5 concave

:(first near3 lens) near5 positive
“« 22222222222222222222211111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111

:(second near3 lens) near5

  
  

  us PGPUB; 2015/04/23:
USPAT 13:43 ‘1 ................1 .....................J ................................................................................a .............................: .........................: ...................a ..........................:

:(fourth near3 lens) near5 convex USPGPUB; :2015/04/23§
1 :USPAT :13:43 3: ........m.....1 “munnnnnnns ...“nun“...m“.....“nun“...m“.....“nun“...m“.....m......~ ......“1....................: ...............m........................................................

HP, Ex. 1004
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(fifth near3 lens) near7 negative

(third near4 lens) same positive

:s1749 and 81750 and 81784 and
:s1785

(second near4 lens) same positive

:same concave

(second near4 lens) asme positive

:((second near4 lens) near20
positive near20 concave near20

:81790 and 81788

:(second near3 lens) near5 positive

(third near3 lens) near5 positive

(fifth near3 lens) near5 positive

(fifth near3 lens) near9 convex

:(sixth near3 lens) near10 concave

:(fifth near3 lens) near10 aspheric

(@02313/0045).cr>c.

:(first near3 lens) near5 negative

:(second near3 lens) near5 convex

(third near3 lens) near5 concave

(fourth near3 lens) near5 convex

(fifth near3 lens) near5 concave

:81799 and 81800 and S1801 and
:81802 and 81803
lens near3 barrel

:(first near3 lens) near5 negative

:(second near3 lens) near5 convex

  

(third near3 lens) near5 concave

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;

 
us PGPUB;

:USPAT

:2015/04/23:
13:43

:2015/04/23:
1343 2

:2015/04/23:
1343 2

:2015/04/23:
13:43 2

:2015/04/23:
13:43 3

:2015/04/23:
3:43 3

:2015/04/23:
13:43 5

015/04/23:
13:43 5

:2015/04/23:
13:43 5

:2015/04/23:
13:43 5

:2015/04/23:
3:43 5

:2015/04/23:
:13:43

015/04/23:

015/04/23:

:2015/04/23:
:2015/04/23:

015/04/23:

015/04/23:
:2015/04/23:
13:43 :

:2015/04/23:
13:43

:2015/04/23:

:2015/04/23:
:2015/04/23:

 
:IS1809 :l3470 :(lfourth near3 lens) near5 convex 5IUSFPGPUB, :IOR :ION :l2015/O4/23:

HP, Ex. 1004
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$$ $$ 1g ‘:USPAT
\ uuuuuuuux \“uuuuuuuuuo 44u444u444u444u444u444u444u444u444u444u444u444u“uuuuuuuuum u444u“uuuuuuuuuu: u“uuuuuuuuuu: \“uuuuuuum \uuuuuuuuuuus

$s181o:$ 1523 gusPePUB; g2o15/o4/23§
1 i USPAT 13:43

ugsPePUB; o15/o4/23§
USPAT 13:43 1

 
  

 

 

 

 
 

 

  
 
 
 

 

 

 

 

 
 

 

 

 

 

 

 

(fifth near3 lens) near5 concave  

  

 

 

 
 

 
 

 

 

 

181806 and 81807 and 81808 and
181 809 and 81810\ “4444444444444“ 4444444444444444444443 444444444444444444444444444444444444444444444444444444444444444444444444444444444- 444444444444444444444444444444‘ 4444444444444444444444444‘ “44444444444444“3 444444444444444444444444444‘

$S1811$404
 

 
 

 gFPRs; EPO;
1JPO;

DERWENT\ uuuuuuuux \“uuuuuuuuuo 44u444u444u444u444u444u444u444u444u444u444u444u“uuuuuuuuum u444u“uuuuuuuuuu: u“uuuuuuuuuu: \“uuuuuuum 4u\“uuuuuuuuuu:

$81813 $4321 1(second near3 lens) near5 convex gFPRS; EPO; 12015/04/231
s s i gJPO; 113:43

DERWENT 1\ uuuuuuuux \“uuuuuuuuuo 44u444u444u444u444u444u444u444u444u444u444u444u“uuuuuuuuum u444u“uuuuuuuuuu: u“uuuuuuuuuu: \“uuuuuuum 4u\“uuuuuuuuuu:

1(third near3 lens) near5 concave gFPRS; EPO; 12015/04/231
11m 13:43

DERWENT 1\...............................................................................................................................................................................................................

1(fourth near3 lens) near5 convex FPRS; EPO;
1 gJPO;

DERWENT\.................................................................................................................................................................................................................................

1(111111 near3 lens) near5 concave gFPRs; EPO; o15/o4/23§
1 gJPO; g -

gDERWENT

FPRS; EPO; ‘
JPO;
DERWENT4444444444444443 444444444444444444444« 444444444444444444444444444444444444444444444444444444444444444444444444444444444: 44444444444444444444444444444~ 4444444444444444444444444~ 4444444444444444444“““““““““““““““““

1(axial near3 distance) same (first 1US—PGPUB; 015/04/231
1near3 lens) same (second near3 gUSPAT g13:43 5

$81812 $8448 1(first near3 lens) near5 negative 015/04/231
g13:43 
 

 

 
 

 

     
  

  
 

  
 

 
 
 

 

  
  

 181812 and s1813 and s1814 and
181815 and 81816
 
 

        
 

 

 

 
  
 
  
 
  

 

US—PGPUB; g2o1 5/04/23;
USPAT 13:43 =4444444444444443 444444444444444444444« 444444444444444444444444444444444444444444444444444444444444444444444444444444444: 44444444444444444444444444444~ 4444444444444444444444444~ 4444444444444444444aaaaaaaaaaaaaaaaaaaaaaaaaaaa

1(second near3 lens) near5 convex 1US—PGPUB; 12015/04/231
1 §USPAT 3244 1\..............................................................................................................................................................................................................................

1(third near3 lens) near5 concave 1US—PGPUB; 12015/04/231
1 §USPAT 3244 1\..............................................................................................................................................................................................................................

1(fourth near3 lens) near5 convex US—PGPUB; 12015/04/231
1 USPAT 13:44 1\..............................................................................................................................................................................................................................

1(fifth near3 lens) near5 concave 1US—PGPUB; 015/04/231
i gUSPAT g13:44 1

\.................................................................................................................................................................................................................................

181819 and 81820 and 81821 and 1US-PGPUB; 12015/04/231
81822 and 81823 USPAT 13:44 1\ uuuuuuuux \“uuuuuuuuuo 44u444u444u444u444u444u444u444u444u444u444u444u“uuuuuuuuum u444u“uuuuuuuuuu: u“uuuuuuuuuu: \“uuuuuuum 4u\“uuuuuuuuuu:

1(first near3 lens) near5 positive US—PGPUB; 12015/04/231
i gUSPAT ‘ 1\ uuuuuuuux \“uuuuuuuuuo 44u444u444u444u444u444u444u444u444u444u444u444u“uuuuuuuuum u444u“uuuuuuuuuu: u“uuuuuuuuuu: \“uuuuuuum \uuuuuuuuuuus

1(second near3 lens) near5 gUS-PGPUB; 12015/04/231
i - - gUSPAT g13;44 1\ “4444444444444“ 4444444444444444444443 444444444444444444444444444444444444444444444444444444444444444444444444444444444- 444444444444444444444444444444‘ 4444444444444444444444444‘ “44444444444444“3 “44444444444444““444:

US—PGPUB; o15/o4/23§
USPAT 13:44 =\ “4444444444444“ 4444444444444444444443 444444444444444444444444444444444444444444444444444444444444444444444444444444444- 444444444444444444444444444444‘ 4444444444444444444444444‘ “44444444444444“3 444444444444444444444444444‘

US—PGPUB; o15/o4/231
USPAT 13:44

us PGPUB; 2o15/o4/231
USPAT 13:44

US—PGPUB; g2o1 5/04/231
'gUSPAT g:13 44

ugs PGPUB; g2o15/o4/231
gUSPAT g13: 44 ‘\ ................\ .....................1 ................................................................................¢, .............................: .........................: ...................a ..........................:

$S1832$245 gus PGPUB; 3 g2o15/o4/231* 1 gUSPAT g 344444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444

$181833 $117736 1(E fourth lens near5 lens) near1O 1gU-S PGPUB;1IOR1OINI2015/O4/23
HP, Ex. 1004
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    1(first near3 lens) near5 negative

  

 

  

  
 

  

 

 

 

 

 

 

 

 

 

  

  

 

 

  
  
  

   

 

 

  

 
 

 
 
 
 

 

 
 

 

 

  

 
 

 
 

 
 

  
 

  
 

 

 

$s1831 $451
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\ \“uuuuuuu \“uuuuuuuuus 44u444u444u444u444u444u444u444u444u444u444u444u“uuuuuuuuum u444u“uuuuuuuuuus u“uuuuuuuuuus \“uuuuuuum \uuuuuuuuuuus

E(fourth lens near5 lens) near1O USPGPUB; E2015/O4/23E
Einflection EUSPAT E13:44 ‘\ “4444444444444“ 4444444444444444444443 444444444444444444444444444444444444444444444444444444444444444444444444444444444- 444444444444444444444444444444‘ 4444444444444444444444444‘ 4444444444444444443 444444444444444444444444‘

EUsPePUB; 015/04/23E
USPAT 13:44 =\ “4444444444444“ 4444444444444444444443 444444444444444444444444444444444444444444444444444444444444444444444444444444444- 444444444444444444444444444444‘ 4444444444444444444444444‘ 4444444444444444443 444444444444444444444444444‘

E(second near3 lens) near1O positiveE USPGPUB; O15/O4/23E
Enear1O convex.clm. EUSPAT E13:44

U8 PGPUB; E201 5/04/23E
USPAT 13:44

U8 PGPUB; E201 5/04/23E
USPAT 13:44

U8 PGPUB; 2015/04/23E
USPAT 13:44 E\ ................\ .....................l ................................................................................., .............................: .........................: ...................a ..........................:

U8 PGPUB; E201 5/04/23E
USPAT E .“\“uuuuus \“uuuuuuuuu. 4444u444u444u444u444u444u444u444u444u444u444u44uuuuuuuuuuuu. 4u444\uuuuuuuuuuu. 44“uuuuuuuuuuu \uuuuuuuuu4444444444444444444444444444

E81787 and 81788 and 81833 and UEsPePUB;
E81840 EUSPAT“\“uuuuus \“uuuuuuuuu. 4u444u444u444u444u444u444u444u444u444u444u444u“uuuuuuuuuuu‘ 4u444\uuuuuuuuuuu. 44“uuuuuuuuuuu “uuuuuuuuu‘

U8 PGPUB;
USPAT4444444444444443 4444444444444444444444 444444444444444444444444444444444444444444444444444444444444444444444444444444444: 44444444444444444444444444444~ 4444444444444444444444444~ 44444444444444444445

U8 PGPUB;
USPAT4444444444444443 4444444444444444444444 444444444444444444444444444444444444444444444444444444444444444444444444444444444: 44444444444444444444444444444~ 4444444444444444444444444~ 44444444444444444444444444444444444444444444444

(third near3 lens near3 group) USPGPUB;
‘near5 positive EU PAT

U8 PGPUB,
U PAT

U8 PGPUB,
USPAT\............................................................................................................................................................................................

Eaperture near3 stop USPGPUB; 015/04/2 E
E EUSPAT E 3:44 ‘\..............................................................................................................................................................................................................................

E81842 and 81843 and 81844 and EUSFPGPUB; E2015/04/23E
E81845 and 81846 and 81847 EUSPAT E13:44 =\ \“uuuuuuu \“uuuuuuuuus 44u444u444u444u444u444u444u444u444u444u444u444u“uuuuuuuuum u444u“uuuuuuuuuus u“uuuuuuuuuus \“uuuuuuum 4u\“uuuuuuuuuus

E359/649-652ccls. U8 PGPUB; 201 5/ 04/ 23E
E USPAT 13:44 =\ \“uuuuuuu \“uuuuuuuuus 44u444u444u444u444u444u444u444u444u444u444u444u“uuuuuuuuum u444u“uuuuuuuuuus u“uuuuuuuuuus \“uuuuuuum 4u\“uuuuuuuuuus

E(second near4 lens) same positive USPGPUB; E2015/O4/23E
Esame concave USPAT 13:44 E\ “4444444444444“ 4444444444444444444443 444444444444444444444444444444444444444444444444444444444444444444444444444444444- 444444444444444444444444444444‘ 4444444444444444444444444‘ 4444444444444444443 444444444444444444444444444‘

(second near4 lens) same positive USPGPUB; E2015/O4/23E
E EUSPAT E13:44

U8 PGPUB; E201 5/04/23E
USPAT 13:44 =\ ................E ......................E nn.nn.nn.nn.nn.nn.nn.nn.nn.nn.nn.nn......................~ ...n........................: .n......................: ....................~ .n.......................:

E((second near4 lens) near20 EUSPGPUB; E2015/O4/23E
positive near20 concave near20 USPAT E 13:44

   

 

 

 

 

 

 

 

 

 

 

 

 
  

   

 

 
  

    
 

 

 

 

E(third near3 lens) near1O negative
Enear10 convex.clm.

 

 

 

 

 
 

 
 

E(fourth near3 lens) near1O
Econvex.clm.
  

 
 

 

(third near4 lens) same positive 

 

 
 

 

   
  

 

 
 

  
  

 

 

 
 

 
 

  

 

 

 

 

 

 

 

 

  
 

  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

 

 
 

 
 
 

  
 

 

 
 

 

  

 
 

 
 

 
 

 
 

 
 

 
 

 

 

   
 

 

 

  

 

 

 

 

  

 
 

\ “4444444444444“ 4444444444444444444443 444444444444444444444444444444444444444444444444444444444444444444444444444444444- 444444444444444444444444444444‘ 4444444444444444444444444‘ 4444444444444444443 444444444444444444444444444‘

E81853 and 81851 EUSPGPUB; E2015/04/23E
E USPAT 13:44

U8 PGPUB; 2015/04/23E
USPAT 13:44

U8 PGPUB; 2015/04/23E
USPAT 13:44

U8 PGPUB;
USPAT 13:44

U8 PGPUB; 2015/04/23E
USPAT 13:44 E\ ................\ .....................l ................................................................................¢, .............................: .........................: ...................a ..........................:

(sixth near3 lens) near1O concave USPGPUB; E2015/O4/23E
E USPAT 13:44 :“\“uuuuus \“uuuuuuuuu. 444u444u444u444u444u444u444u444u444u444u444u44uuuuuuuuuuuu44444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444\EWWFWWWW

 
 

 

 

E(second near3 lens) near5 positive
 

  E(third near3 lens) near5 positive
 

  (fifth near3 lens) near5 positive E2015/O4/23E
 

  (fifth near3 lens) near9 convex
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(GO2B13/OO45).CPC.

:(first near3 lens) near5 negative

:(second near3 lens) near5 convex

(third near3 lens) near5 concave

:(fourth near3 lens) near5 convex

(fifth near3 lens) near5 concave

:s1862 and 81863 and 81864 and

Is1865 and 81866

lens near3 barrel

:(first near3 lens) near5 negative

:(second near3 lens) near5 convex

(third near3 lens) near5 concave

:(fourth near3 lens) near5 convex

(fifth near3 lens) near5 concave

:s1869 and 81870 and 81871 and

Is1872 and 81873

((first near3 lens) near10 (positive)I

:((second near3 lens) near1O
ositive) near15 (convex))

I(fourth near3 lens) near10 positiveI
near10 concave

Is1875 and 81876 and 81877 and
Is1878

:2690860: (diaphragm stop aperture)

I81879 and 81880

:maximum near3 angle near3 view

((first near3 lens) near10 (positive):

I(fourth near3 lens) near10 positiveI
near10 concave

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB,
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

US- PGPUB;
USPAT 

015/04/23I

I2015/04/23§
3:44

I2015/04/23§

015/04/23I

015/04/23I

I2015/04/23I
3:44 I

I2015/04/23I

015/04/23I

201.5/04/23:

015/04/23I
13:44

I2015/o4/23I

I2015/04/23§
I 015/04/23I

I2015/04/23I
3:44 5

I2015/04/23I
3:44 5

I2015/04/23I
13:44 I

I2015/04/23I
13:44 I

I2015/04/23I
1344 I

I2015/04/23I
13:44 I

I2015/04/23I
13:44 I

HP, Ex. 1004
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181883 and 81884 and 81885 and 1US—PGPUB; 12015/04/231

 

 
 

 
 
 

 US—PGPUB; 2101 5/04/231
USPAT 13:44 11.................................................................................................................................................................................................................................

1s1887 and s1888 1US-PGPUB; 12015/04/231
1 USPAT 13:44 ‘\ \“uuuuuuu \“uuuuuuuuua 44u444u444u444u444u444u444u444u444u444u444u444u“uuuuuuuuum u444u“uuuuuuuuuue u“uuuuuuuuuue “\“uuuuuum 4u\“uuuuuuuuuue

181889 and (inflection near3 point) 1US—PGPUB; 12015/04/231
1 1USPAT g13:44 1\ \“uuuuuuu \“uuuuuuuuua 44u444u444u444u444u444u444u444u444u444u444u444u“uuuuuuuuum u444u“uuuuuuuuuue u“uuuuuuuuuue “\“uuuuuum 4u\“uuuuuuuuuue

US—PGPUB; 1201 5/04/231
USPAT 13:44 11 4444444444444448 ““4“““4‘4‘4‘4‘4‘4 44‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘44444444444444444444444- ‘4444‘44444444444444444444444: ‘44444444444444444444444: ““4“““4‘4‘4‘4‘1 4‘444444444444444444444444:

1((first near3 lens) near1O 1US-PGPUB; 12015/04/231
1 1USPAT 3:44 ‘1 4444444444444448 ““4“““4‘4‘4‘4‘4‘4 44‘4444‘4444‘4444‘4144‘44444;44‘4444‘4444‘4444‘4444‘4444‘44444444444444444444444- ‘4444‘44444444444444444444444: ‘44444444444444444444444: ““4“““4‘4‘4‘4‘1 44444444444444444444444:

usPGPUB; 12015/04/231
USPAT 1 11 ................1 ......................1 nn.nn.nn.nn.nn.nn.nn.nn.nn.nn.nn.nn......................~ ...n........................: .n......................: ....................~ .......................:

1us- PGPUB; 015/04/231
1USPAT 1.13 44 11 ................1 ......................1 nn.nn.nn.nn.nn.nn.nn.nn.nn.nn.nn.nn......................~ ...n........................: .n......................: ....................~ .n.......................:

1us- PGPUB; 015/04/231
USPAT ‘ 1\ ................\ .....................l ................................................................................¢, .............................: .........................: ...................a ..........................:

US—PGPUB;
USPAT\ ................\ .....................l ................................................................................¢, .............................: .........................: ...................a ..........................:

us PGPUB;
USPAT“\“uuuuuo \“uuuuuuuuu. 4u444u444u444u444u444u444u444u444u444u444u444u“uuuuuuuuuuu‘ 4u444\uuuuuuuuuuu. 44“uuuuuuuuuuu “uuuuuuuuu‘

US—PGPUB;
USPAT“\“uuuuuo \“uuuuuuuuu. 4u444u444u444u444u444u444u444u444u444u444u444u“uuuuuuuuuuu‘ 4u444\uuuuuuuuuuu. 44“uuuuuuuuuuu \uuuuuuuuu4444444444444444444444444444

1US— PGPUB;
1 USPAT\\\\\\\\\\\\\\\¢ 444444444444444444444« xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx\«x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘x: \\\xxx\\\\\\\\\\\\\\\\\\\\\\\‘ xx\\\\\\\\\\\\\\\\\\\\\\\‘ 44444444444444444444444444444444444444444444444

us PGPUB;
USPAT\\\\\\\\\\\\\\\¢ 444444444444444444444« xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx\«x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘x: \\\xxx\\\\\\\\\\\\\\\\\\\\\\\‘ xx\\\\\\\\\\\\\\\\\\\\\\\‘ 44444444444444444445

us PGPUB;
USPAT

us PGPUB;
USPAT1..............................................................................................................................................................................................................................

1US— PGPUB;
1 USPAT

1.................................................................................................................................................................................................................................

1reflecting near3 unit.clm. 1US—PGPUB;
1 USPAT1............................................................................................................................................................................................

1rear near3 lens near3 group.clm. USPGPUB,
1 ‘ SPAT

128908801     
 

 

 

 

 

 

 

(diaphragm stop aperture)

 

   
 

  
 

  

 
 

  
 
 

  

 
 

  
 

 
 

 

 

 
 

  
 

  
 

  
 

  
 

  
 

  
 

  
  

 
  
 

  

 
 

 

   

 

1fixing near3 diaphragm.c|m.
\ \“uuuuuuu \“uuuuuuuuua 44u444u444u444u444u444u444u444u444u444u444u444u“uuuuuuuuum u444u“uuuuuuuuuue u“uuuuuuuuuue “\“uuuuuum 4u\“uuuuuuuuuue

optical near3 set.clm. US PGPUB; 12015/04/231
1 USPAT 13:44 11 4444444444444448 ““4“““4‘4‘4‘4‘4‘4 44‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘44444444444444444444444- ‘4444‘44444444444444444444444: ‘44444444444444444444444: ““4“““4‘4‘4‘4‘1 4‘444444444444444444444444:

1first near3 |ens.c|m. 1USPGPUB; 12015/04/231
1 USPAT 13:44

us PGPUB; 1201 5/04/231
USPAT 13:44

us PGPUB; 1201 5/04/231
USPAT 13:44

us PGPUB;
USPAT 13:44

US—PGPUB; 1201 5/04/231
USPAT 13:44 1\ ................\ .....................l ................................................................................¢, .............................: .........................: ...................a ..........................:

1(second near4 lens) same positive USPGPUB; 12015/04/231
1same concave USPAT 13- 44 =“\“uuuuuo \“uuuuuuuuu. 444u444u444u444u444u444u444u444u444u444u444u44uuuuuuuuuuuu444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444441,WWWWWW

HP, Ex. 1004
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 second near3 |ens.c|m.

 

 
 
 1third near3 |ens.c|m.

 

 
 
 1fourth near3 |ens.c|m. 12015/04/231

 

 
 
 convex near3 surface.clm.
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::s1914 ::1885  (second near4 lens) same positive ::USrPGPUB;44‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘\4444444444444444444444: 44‘444\4444444444444444444444. 44\4444444444444444444444. \444444444444444444KKKKKKKKKKKKKKKKKKKKKKKKKKKK

us PGPUB; 2015/04/23:
USPAT 13:44 :

:(second near4 lens) same positive USPGPUB; :2015/04/23:
:same concave USPAT 13;44 =4444444444444440 444444444444444444444« xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx\«x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘x: \\\xxx\\\\\\\\\\\\\\\\\\\\\\\‘ xx\\\\\\\\\\\\\\\\\\\\\\\‘ 44444444444444444442222222222222222222222222222

:81917 1885 (second near4 lens) same positive USPGPUB; :2015/04/23:
: : 1 :USPAT 1:3:44 ‘4444444444444440 444444444444444444444« xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx\«x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘x: \\\xxx\\\\\\\\\\\\\\\\\\\\\\\‘ xx\\\\\\\\\\\\\\\\\\\\\\\‘ 44444444444444444442222222222222222222222222222

8:1918 :466 :359/717.ccls. :usPePUB; :2015/04/23:
: 1 USPAT 13:44 :

:FPRS; Epo; :2015/04/23:
:JPO; :13:44 5

:DERWENT

FPRS; EPO;

JPO;
DERWENT

FPRS; EPO;

JPO; =
DERWENT\444444444444443 \44444444444444444444. 44‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘\4444444444444444444444: 44‘444\4444444444444444444444. 44\4444444444444444444444. \444444444444444444KKKKKKKKKKKKKKKKKKKKKKKKKKKK

:81922 1527 :(fourth near3 lens) near5 convex FPRS; EPO; :2015/04/23:
: : : :JPO; = 1:3:44 :

DEERWENT :\ ................\ .....................l ................................................................................¢, .............................: .........................: ...................a ..........................:

:81923 :819 :(fifth near3 lens) near5 concave :FPRS; EPO; :2015/04/23:
: 1 :JPO; = :13:44 3

DERWENT :

:FPRS; EPO;
:JPO; ‘

DERWENT

:US-PGPUB;
:USPAT

:usPePUB;
:USPAT

us PGPUB;
USPAT

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

   

 
 
 

:81913 and 81914    
 

 

:s1915 1885  
 

 

 

    

 
 
 
 
 

   

 
 

 

 

 

 

 

 

 

 

 

 

:s1919 :8448   :(first near3 lens) near5 negative
 

  

 

 

 

 

 

 

 

 

 

 :2015/04/23:
1:3:44 :

:81920 :4321 :(second near3 lens) near5 convex

 
 
 

 

:2015/04/23::(third near3 lens) near5 concave
1 13:44

 
 

 
 

 

  

 

 

  
 

 
 

 
 

  

  
  

.............
 

:s1919 and 81920 and 81921 and :2015/04/23:
:s1922 and S1923 ::13:44
 
  

 

 

 
 

 
 

.............

8:1925 6:143

 

:2015/04/23:
:13:44 :

:2015/04/23:
1:3:44 :

:2015/04/23:
:13:44 =\444444444444443 \44444444444444444444. 44444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘44\4444444444444444444444:. 44‘444\4444444444444444444444. 44\4444444444444444444444. \444444444444444444KKKKKKKKKKKKKKKKKKKKKKKKKKKK

:(first near3 lens) near5  

 

 

 

 
 

 

.............

81926 3821

 
 

 

 

:(second near3 lens) near5
:convex.clm.

 

 
 

 

.............

81927 2040

 

:(third near3 lens) near5
iconvex.clm.

 

 
 

 8:1928 1419 :(fourth near3 lens) near5 :LJsPePUB; :2015/04/23:
iconvex.clm. USPAT 13:44\444444444444443 \44444444444444444444. 44‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘\4444444444444444444444: 44‘444\4444444444444444444444. 44\4444444444444444444444. \4444444444444444444444444444444444444444444444

8:1929 :383 :(1111h near3 lens) near1O usPePUB; :2015/04/23:
1 USPAT 13:44 a

us PGPUB; 2015/04/23:
USPAT 13:44 =4444444444444440 444444444444444444444« xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx\«x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘x: \\\xxx\\\\\\\\\\\\\\\\\\\\\\\‘ xx\\\\\\\\\\\\\\\\\\\\\\\‘ 44444444444444444444444444444444444444444444444

:(axial near3 distance) same (first :USPGPUB; :2015/04/23§
:near3 lens) same (second near3 :USPAT :13:44 5

  

  
 

 
  

 
 

 
  

 
 

  

 

81930 39643

  
  

 
 

 
 

 
 
 

 
 

IIIII

‘ 1
. .
I 1111
. .I
  

us PGPUB, 2015/04/23:
= SPAT 1 :44 =~ 4444444444444444444444444444444444444444444

third near3 lens) near5 concave :USPGPUB, :2015/04/23§
‘ :USPAT :13:44 5

us PGPUB; :201 5/04/23:
USPAT 1344 =.................................................................................................................................................................................................................

:(fifth near3 lens) near5 concave USPGPUB; :2015/04/23§
: :USPAT 1:3:44 :

:s1932 and 81933 and 81934 and :usPePUB; :2015/04/23:
:s1935 and 81936 :USPAT :13:44 =\.................................................................................................................................................................................................................................

 
  

  
 

  

 

 

 

 :(fourth near3 lens) near5 convex  
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(third near3 lens) near5 (convex)

3(fourth near3 lens) near5 convex

(fifth near3 lens) near7 negative

381938 and 81939 and 81940 and
381941 and 81942

3((fifth near3 lens) near7 negative)
3near10 inflection

3(second near3 lens) near5

3(fifth near3 lens) near9
3convex.clm.

3(sixth near3 lens) near10
3concave.clm.

3(fourth lens near5 lens) near10
3concave

3(fourth lens near5 lens) near10
3inflection

3(second near3 lens) near10 positive3
3near10 convex.clm. ‘

3(third near3 lens) near10 negative
3near10 convex.clm.

3(fourth near3 lens) near10
3convex.clm.

(third near4 lens) same positive

381916 and 81917 and 81962 and
381963

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

US- PGPUB;
USPAT

US—PGPUB;

US—PGPUB;

US—PGPUB,

US—PGPUB;
USPAT

US- PGPU B;

3 USPAT

US—PGPUB;
USPAT

US—PGPUB;
USPAT

US—PGPUB;
USPAT

US—PGPUB;
USPAT

US—PGPUB;
USPAT

32015/04/233

32015/04/233
13:44

32015/04/233
13:44

32015/04/233
13:44

32015/04/233
13:44

32015/04/233
3:44

32015/04/233
13:44

015/04/233
13:44

015/04/233
:44

32015/04/233

32015/04/233

32015/04/233
13:44 3

015/04/233
13:44 3

015/04/233
3:44 5

32015/04/233
‘ 3:44 ‘

32015/04/

32015/04/233
313:44

32015/04/233
313:44

32015/04/233
313:44

32015/04/233
313:44

32015/04/233
313:44

32015/04/233
31344 3

32015/04/233
31344 =
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:81964 and (diaphragm aperture ::USPGPUB; 015/04/23§44‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘\4444444444444444444444: 44‘444\4444444444444444444444. 44\4444444444444444444444. \444444444444444444KKKKKKKKKKKKKKKKKKKKKKKKKKKK

us PGPUB; 2015/04/23:
USPAT 3:44 =\uuuuuuus \“uuuuuuuuu. 4u444u444u444u444u444u444u444u444u444u444u444u“uuuuuuuuuuu‘ 4u444\uuuuuuuuuuu. 44“uuuuuuuuuuu \uuuuuuuuuKKKKKKKKKKKKKKKKKKKKKKKKK

:(second near4 lens) same positive USPGPUB; :2015/04/23§
:same concave USPAT ~ :\\\\\\\\\\\\\\\¢ 444444444444444444444« 444444444444444444444444444444444444444444444444444444444444444444444444444444444: 44444444444444444444444444444~ 4444444444444444444444444~ 4444444444444444444aaaaaaaaaaaaaaaaaaaaaaaaa

:(second near4 lens) same positive USPGPUB; 015/04/23§
: :USPAT :1344 =\\\\\\\\\\\\\\\¢ 444444444444444444444« 444444444444444444444444444444444444444444444444444444444444444444444444444444444: 44444444444444444444444444444~ 4444444444444444444444444~ 44444444444444444444444444444444444444444444444

:359/717.ccls. :USPGPUB; 015/ 04/ 23:
: USPAT : i

us PGPUB; 2015/04/23:
USPAT 3:44 =:..............................................................................................................................................................................................................................

:81970 and (diaphragm aperture :USPGPUB; :2015/04/23§
: :USPAT :113 44 ‘:..............................................................................................................................................................................................................................

:(second near3 lens) near5 positive :USPGPUB; 015/04/23§
‘ iUSPAT :13:44 =

:.................................................................................................................................................................................................................................

:(third near3 lens) near5 positive :USPGPUB; :2015/04/23§
: :USPAT ‘ ‘\ \“uuuuuuu \“uuuuuuuuus 44u444u444u444u444u444u444u444u444u444u444u444u“uuuuuuuuum u444u“uuuuuuuuuus u“uuuuuuuuuus \“uuuuuuum 4u\“uuuuuuuuuus

(fifth near3 lens) near5 positive USPGPUB;
: :USPAT\ \“uuuuuuu \“uuuuuuuuus 44u444u444u444u444u444u444u444u444u444u444u444u“uuuuuuuuum u444u“uuuuuuuuuus u“uuuuuuuuuus \“uuuuuuum \uuuuuuuuuuus

(fifth near3 lens) near9 convex US—PGPUB;
: USPAT

:(sixth near3 lens) near10 concave USPGPUB;
: USPAT: “444444444444“: 4444444444444444444440 444444444444444444444444444444444444444444444444444444444444444444444444444444444- 444444444444444444444444444444‘ 4444444444444444444444444‘ 4444444444444444443 444444444444444444444444444‘

:(fifth near3 lens) near10 aspheric USPGPUB; 015/04/23§
‘ :USPAT :13:44

us PGPUB; 2015/04/23:
USPAT 13:44

us PGPUB; 2015/04/23:
USPAT 13:44 ‘\ ................\ .....................l ................................................................................¢, .............................: .........................: ...................a ..........................:

:(first near3 lens) near5 negative :USPGPUB; ‘ 015/04/23§
‘ :USPAT ‘\ ................\ .....................l ................................................................................¢, .............................: ......................... ............

:(second near3 lens) near5 convex :USPGPUB;
‘ :USPAT

third near3 lens) near5 concave :USPGPUB,
‘ :USPAT\uuuuuuus \“uuuuuuuuu. 4u444u444u444u444u444u444u444u444u444u444u444u“uuuuuuuuuuu‘ 4u444\uuuuuuuuuuu. 44“uuuuuuuuuuu \uuuuuuuuu4444444444444444444444444444

:(fourth near3 lens) near5 convex USPGPUB;
‘ :USPAT\\\\\\\\\\\\\\\¢ 444444444444444444444« 444444444444444444444444444444444444444444444444444444444444444444444444444444444: 44444444444444444444444444444~ 4444444444444444444444444~ 44444444444444444444444444444444444444444444444

:(fifth near3 lens) near5 concave USPGPUB;
‘ :USPAT\\\\\\\\\\\\\\\¢ 444444444444444444444« 444444444444444444444444444444444444444444444444444444444444444444444444444444444: 44444444444444444444444444444~ 4444444444444444444444444~ 44444444444444444445

:81980 and 81981 and 81982 and :usPePUB; :2015/04/23:
:81983 and 81984 :USPAT 3:44 :

:(first near3 lens) near5 negative USPGPUB; :2015/04/23§
: :USPAT 3:44 =:..............................................................................................................................................................................................................................

:(second near3 lens) near5 convex :USPGPUB; :2015/04/23§
‘ :USPAT :13:44 =:.................................................................................................................................................................................................................................

:(third near3 lens) near5 concave :USPGPUB; :2015/04/23§
l USPAT 13:44 ::.................................................................................................................................................................................................................................

(fourth near3 lens) near5 convex USPGPUB; :2015/04/23§
: USPAT 13244 :\ \“uuuuuuu \“uuuuuuuuus 44u444u444u444u444u444u444u444u444u444u444u444u“uuuuuuuuum u444u“uuuuuuuuuus u“uuuuuuuuuus \“uuuuuuum 4u\“uuuuuuuuuus

(fifth near3 lens) near5 concave USPGPUB; :2015/04/23§
‘ :USPAT :13:44 =\ \“uuuuuuu \“uuuuuuuuus 44u444u444u444u444u444u444u444u444u444u444u444u“uuuuuuuuum u444u“uuuuuuuuuus u“uuuuuuuuuus \“uuuuuuum 4u\“uuuuuuuuuus

:81991 :404 :81986 and 81987 and 81988 and :USPGPUB; :2015/04/23:
‘ * :81989 and 81990 :USPAT :13:44 =: “444444444444“: 4444444444444444444440 444444444444444444444444444444444444444444444444444444444444444444444444444444444- 444444444444444444444444444444‘ 4444444444444444444444444‘ 4444444444444444443 444444444444444444444444444‘
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359/715.ccls. 

  

 

   
 

 

 

  
  

 
 

 

  

 
  

  

 
 

 
  
 
  
 
  
 
 
 
 

 

 

 :"8400" and 81968  
 

 

 

 

 

  
 

  

 

  
  

  

  

 

  

 
 

 

 

    

    
 

 

 

     
 :81972 and 81973 and 81974 and

:81975 and 81976 and 81 977
:359/714.ccis.
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1111111 lens near3 housing

:(first near3 lens) near5 negative

:(second near3 lens) near5 convex

(third near3 lens) near5 concave

(fourth near3 lens) near5 convex

:(fifth near3 lens) near5 concave

:s1999 and 91994 and 91995 and
:s1996 and 91997

:(first near3 lens) near5

:(second near3 lens) near5
:convex.clm.

:(third near3 lens) near5
:convex.clm.

:(fourth near3 lens) near5
:convex.clm.

:(fifth near3 lens) near10

:distance near10 image.clm.

:(axial near3 distance) same (first
:near3 lens) same (second near3
:lens)

:(first near3 lens) near5 negative

:(second near3 lens) near5 convex

(third near3 lens) near5 concave

:(fourth near3 lens) near5 convex

(fifth near3 lens) near5 concave

:82006 and 82007 and 82008 and
:82009 and @010

:(first near3 lens) near5 positive

:(second near3 lens) near5

FPRS; EPO;

US- PGPUB;
USPAT

JPO;
DERWENT

FPRS; EPO;

JPO;
DERWENT

FPRS; EPO;

JPO;
DERWENT

FPRS; EPO;
JPO;
DERWENT

FPRS; EPO;

JPO;
DERWENT

FPRS; EPO;

JPO;
DERWENT

US—PGPUB;
USPAT

US—PGPUB;
USPAT

US—PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

US- PGPUB;
USPAT

 
:2015/04/29:
= 19:44

:2015/04/29:
19:44

015/04/29:
19:44 3

015/04/29:
:19:44 a

015/04/29§
:19:44 :

:2015/04/29§
:19:44 :

:2015/04/29§

:2015/04/29§
:19:44

:2015/04/29§
19:44

:2015/04/29§
19:44

:2015/04/29:
3:44

:2015/04/29:
3:44

:2015/04/29:
19:44

:2015/04/29:
3:44

:2015/04/29:
:19:44

:2015/04/29:
:19:44

:2015/04/29:
3:44

:2015/04/29:
:19:44

:2015/04/29:
:19:44

:2015/04/29:
:19:44

:2015/04/29:
:19:44

:2015/04/29:
:19:44

015/04/29:
:19:44 3  

HP, Ex. 1094
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:82012 and 82013 and 82014 and
:82015 and 82016

((fifth near3 lens) near7 negative)
:near10 inflection

:(second near3 lens) near5

:(fifth near3 lens) near9
:convex.clm.

:(sixth near3 lens) near10
:concave.clm.

:(fourth lens near5 lens) near10
:concave

:(fourth lens near5 lens) near10
:inflection

:(second near3 lens)
:near10 convex.clm.

:(third near3 lens) near10 negative
:near10 convex.clm.

(third near4 lens) same positive

:81967 and 81968 and 82036 and
82037

US—PGPUB;
USPAT

US- PGPUB;
USPAT

U8 PGPUB;
USPAT

U8 PGPUB;
USPAT

U8 PGPUB;
USPAT

US- PGPUB;
USPAT

U8 PGPUB;
USPAT

U8 PGPUB;
USPAT

US- PGPUB;
USPAT

US—PGPUB;
USPAT

US- PGPU B;
USPAT

US—PGPUB;
USPAT

US—PGPUB;
USPAT

US—PGPUB;
USPAT

US—PGPUB;
USPAT

US—PGPUB;

near10 positive:

:(fourth near3 lens) near10
:convex.clm.

US- PGPU B;

US—PGPUB,

US—PGPUB;
USPAT

US—PGPUB;
USPAT

US—PGPUB;
USPAT

US—PGPUB;
USPAT

US—PGPUB;
USPAT

US—PGPUB;
USPAT

US—PGPUB;
USPAT

:2015/04/23:

:2015/04/23:
13:44

:2015/04/23:
13:44

:2015/04/23:
13:44

:2015/04/23:
13:44

:2015/04/23:
3:44

:2015/04/23:
13:44

015/04/23:
13:44

015/04/23:
:44

:2015/04/23:

:2015/04/23§

:2015/04/23:
:13:44 3

015/04/23:
:13:44 3

015/04/23:
3:44 5

:2015/04/23:
‘ 3:44 ‘

:2015/04/

:2015/04/23:
:13:44

:2015/04/23:
:13:44

:2015/04/23:
:13:44

:2015/04/23:
:13:44

:2015/04/23:
:13:44

:2015/04/23:
:13:44 3

:2015/04/23§
:13:44 =
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015/04/23:\uuuuuuuo \uuuuuuuuuul 4u444u444u444u444u444u444u444u444u444u444u444u“uuuuuuuuuuu‘ 4u444\uuuuuuuuuuu. 44“uuuuuuuuuuu \uuuuuuuuuKKKKKKKKKKKKKKKKKKKKKKKKKKKK

32044 :2323 U3 PGPUB; 2015/04/23:
: : USPAT 3:44 =\uuuuuuuo \“uuuuuuuuu. 4u444u444u444u444u444u444u444u444u444u444u444u“uuuuuuuuuuu‘ 4u444\uuuuuuuuuuu. 44“uuuuuuuuuuu \uuuuuuuuuKKKKKKKKKKKKKKKKKKKKKKKKK

32:045:1481 U3PGPUB; :2015/04/23:
‘ USPAT ‘ =4444444444444443 444444444444444444444« 444444444444444444444444444444444444444444444444444444444444444444444444444444444: 44444444444444444444444444444~ 4444444444444444444444444~ 44444444444444444444444444444444444444444444

:aperture near3 stop USPGPUB; 015/04/23:
: :USPAT 1:3:44 =4444444444444443 444444444444444444444« 444444444444444444444444444444444444444444444444444444444444444444444444444444444: 44444444444444444444444444444~ 4444444444444444444444444~ 44444444444444444444444444444444444444444444444

:32041 and 32042 and 32043 and :U3PGPUB; 015/ 04/ 23:
:32044 and 32045 and 82046 :USPAT 3

3:53/643-652.chs. U3 PGPUB;
: USPAT 3:44

:(second near4 lens) same positive USPGPUB; :2015/04/23:
:same concave USPAT 13:44 ‘

\..............................................................................................................................................................................................................................

:(second near4 lens) same positive USPGPUB; 015/04/23:
‘ :USPAT ::13 44 =\.................................................................................................................................................................................................................................

:32043 and 32050 u:3PePUB; :2015/04/23:
: USPAT ‘ ‘\ \“uuuuuuu \“uuuuuuuuus 44u444u444u444u444u444u444u444u444u444u444u444u“uuuuuuuuum u444u“uuuuuuuuuu: u“uuuuuuuuuu: \“uuuuuuum 4u\“uuuuuuuuuu:

359/717.cc|s. US- PGPUB;
: USPAT\ \“uuuuuuu \“uuuuuuuuus 44u444u444u444u444u444u444u444u444u444u444u444u“uuuuuuuuum u444u“uuuuuuuuuu: u“uuuuuuuuuu: \“uuuuuuum uuuuuuuuuuuK¢

:((second near4 lens) near20 :USPGPUB; :2015/04/23:

positive near20 concave near20 USPAT 13:44

 
 

 

 

 

 
 
 

 

 

 

 

 
 

 

 

    
 
 

 
 

 :2015/04/23:  
 

 

 

 

  

  
  
  
 

  

   

 

  
 

   
 

  
 

 

 

   

     
 

 
 

 

\ \“uuuuuuu \“uuuuuuuuus 44u444u444u444u444u444u444u444u444u444u444u444u“uuuuuuuuum u444u“uuuuuuuuuu: u“uuuuuuuuuu: \“uuuuuuum 4u\“uuuuuuuuuu:

US- PGPUB; 2015/04/23:
USPAT ‘ ‘\ \“uuuuuuu \“uuuuuuuuus 44u444u444u444u444u444u444u444u444u444u444u444u“uuuuuuuuum u444u“uuuuuuuuuu: u“uuuuuuuuuu: \“uuuuuuum uuuuuuuuuuuK¢

:U3PePUB; 015/04/23:
:USPAT :13: 44 ‘\ 4444444444444443 ““4“““4‘4‘4‘4‘4‘3 44‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4““4“““4‘4‘4‘4‘4‘4- ‘4444‘444444444444444444444444‘ ‘444444444444444444444444‘ ““4“““4‘4‘4‘43 4‘4444444444444444444444444‘

:(second near3 lens) near5 positive :USPGPUB; : : 015/04/23:
‘ :USPAT 3:44

U3 PGPUB; :201 5/04/23:
USPAT 13:44

U3 PGPUB; :201 5/04/23:
USPAT 13:44

U3 PGPUB; :201 5/04/23:
USPAT 13:44

U3 PGPUB; :201 5/04/23:
USPAT 13:44 ‘\ ................\ .....................l ................................................................................¢, .............................: .........................: ...................a ..........................:

:(fifth near3 lens) near10 aspheric USPGPUB; :2015/04/23:
‘ USPAT : 344444444444444“: \“uuuuuuuuu. 4444u444u444u444u444u444u444u444u444u444u444u44\“uuuuuuuuuu:. 4u444\uuuuuuuuuuu. 44“uuuuuuuuuuu “uuuuuuuuu‘

:82056 and 32057 and 82058 and :U3PePUB;
:32053 and 82060 and 82061 :USPAT\uuuuuuuo \“uuuuuuuuu. 4u444u444u444u444u444u444u444u444u444u444u444u“uuuuuuuuuuu‘ 4u444\uuuuuuuuuuu. 44“uuuuuuuuuuu “uuuuuuuuu‘

:359/714.ccls. U3 PGPUB;
‘ USPAT4444444444444443 444444444444444444444« 444444444444444444444444444444444444444444444444444444444444444444444444444444444: 44444444444444444444444444444~ 4444444444444444444444444~ 44444444444444444444444444444444444444444444444

(GOZB13/OO45).CPC. U3 PGPUB;
‘ USPAT

first near3 lens) near5 negative :USPGPUB,
‘ :U PAT

second near3 lens) near5 convex :USPGPUB,““““““““““““““““““““““““
USPAT\.................................................................................................................................................................................................................................

:(third near3 lens) near5 concave :USPGPUB; :2015/04/23:
: :USPAT 3'44 :\..............................................................................................................................................................................................................................

:(fourth near3 lens) near5 convex :U3PGPUB; :2015/04/23:
:USPAT ::13 44 ‘

.................................................................................................................................................................................................................................

 
 
  
 
  

  

     

    

  

(third near3 lens) near5 positive

 
 

  
  
  
 

(fifth near3 lens) near5 positive

    (fifth near3 lens) near9 convex

    :(sixth near3 lens) near10 concave

    
 

 
 

 

   
    
   

  
 

 
 
 

  

   

  
 

 

 

 
 

 

   
 

 

     
:|82069 :1523 :(l(fifth near3 lens) near5 concave ::USPGPUB; ::OR I [2015/04/23
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62071 26472

$82065 and 82066 and 82067 and
$82068 and 82069
lens near3 barrel

$(first near3 lens) near5 negative

$(second near3 lens) near5 convex

(third near3 lens) near5 concave

(fourth near3 lens) near5 convex

(fifth near3 lens) near5 concave

$82072 and 82073 and 82074 and
$82075 and 82076

lens near3 housing

((first near3 lens) near10 (positive)$

$((second near3 lens) near10
‘ (positive) near15 (convex))

$(fourth near3 lens) near10 positive$
near10 concave

$62079 and 82080 and 82081 and
$82082\ $\( I( I( I( I( I( II\ I (diaphragm stop aperture)

$82083 and 82084

maximum near3 angle near3 view

((first near3 lens) near10 (positive)$

$(fourth near3 lens) near10 positive$
near10 concave

$82087 and 82088 and 82089 and
$62090

$2690860 (diaphragm stop aperture)

$62091 and 62092

$82093 and (inflection near3 point)

U6 PGPUB;
USPAT

U8-PGPUB;
USPAT

U8-PGPUB;
USPAT

U6 PGPUB;
USPAT

U6 PGPUB;
USPAT

U6 PGPUB;
USPAT

U6 PGPUB;
USPAT

U6 PGPUB;
USPAT

U6 PGPUB;
USPAT

U6 PGPUB;
‘USPAT

U6 PGPUB;
U PAT

U6 PGPUB,
U PAT

U6 PGPUB,
‘U6PAT

U6 PGPUB;
USPAT

U6 PGPUB;
USPAT

U8-PGPUB;
USPAT

U6 PGPUB;
USPAT

US- PGPUB;
USPAT

U6 PGPUB;
USPAT

U6 PGPUB;
USPAT

‘U6 PGPUB;
‘U6PAT

U6 PGPUB;
USPAT

U6 PGPUB;
USPAT

U8-PGPUB;
USPAT

U8-PGPUB;
USPAT

$-U6 PGPUB;
$‘USPAT

$2015/04/23$
13:44

015/04/23$
$13:44

015/04/23$
$13:44

$2015/04/23$
13:44

$2015/04/23§

$2015/04/23§
$2015/04/23§

015/04/2 $
3:44 5

$2015/04/23$
13:44 $

$2015/04/23§
$1344 3

$2015/04/23§
13:44 3

$2015/04/23$
13:44

$2015/04/23$
$13 44

$2015/04/23$
13:44

2015/04/23;

$2015/04/23§
$2015/04/23§

 
$WWW$U6PGPUB; 2|0R $|0N _|015/04/2
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:second near3 lens near3 unit near5

us PGPUB;
USPAT4444444444444443 4444444444444444444444 444444444444444444444444444444444444444444444444444444444444444444444444444444444: 44444444444444444444444444444~ 4444444444444444444444444~ 44444444444444444445

us PGPUB;
USPAT

us PGPUB;
USPAT\..............................................................................................................................................................................................................................

us PGPUB;
USPAT\..............................................................................................................................................................................................................................

us PGPUB;
USPAT\.................................................................................................................................................................................................................................

us PGPUB;
USPAT\ \“uuuuuuu \“uuuuuuuuus 44u444u444u444u444u444u444u444u444u444u444u444u“uuuuuuuuum u444u“uuuuuuuuuu: u“uuuuuuuuuu: “\“uuuuuum 4u\“uuuuuuuuuu:

US- PGPUB;
USPAT\ \“uuuuuuu \“uuuuuuuuus 44u444u444u444u444u444u444u444u444u444u444u444u“uuuuuuuuum u444u“uuuuuuuuuu: u“uuuuuuuuuu: “\“uuuuuum 4u\“uuuuuuuuuu:

us PGPUB;
USPAT\ “4444444444444“ 4444444444444444444443 444444444444444444444444444444444444444444444444444444444444444444444444444444444- 444444444444444444444444444444‘ 4444444444444444444444444‘ 4444444444444444443 444444444444444444444444‘

us PGPUB;
SPAT

US- PGPUB;
: USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

:2015/04/23:
3:44 ‘

:2015/04/23:
:13:44 =

:2015/04/23:
:13:44 =

015/04/23:
3:44 ‘

:2015/04/23:
3:44 ‘

:2015/04/2 5
‘ 44

015/04/23:
3:44 :

 

 

:2015/04/23:
13:44 2

:2015/04/23:
13:44 2

:2015/04/23:

:2015/04/23:

(wide-angle "wide angle" us PGPUB;

:wideangle) same condition same USPAT
‘ ocal near3 length) ‘

us PGPUB,
USPAT“444444444444“: \“uuuuuuuuu. 4u444u444u444u444u444u444u444u444u444u444u444u“uuuuuuuuuuu‘ 4u444\uuuuuuuuuuu. 44“uuuuuuuuuuu \uuuuuuuuuKKKKKKKKKKKKKKKKKKKKKKKKKKKK

us PGPUB;
USPAT4444444444444443 4444444444444444444444 444444444444444444444444444444444444444444444444444444444444444444444444444444444: 44444444444444444444444444444~ 4444444444444444444444444~ 44444444444444444444444444444444444444444444444

:32113 with s2114 :usPePUB;
‘ :USPAT4444444444444443 4444444444444444444444 444444444444444444444444444444444444444444444444444444444444444444444444444444444: 44444444444444444444444444444~ 4444444444444444444444444~ 44444444444444444445

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

359/773.Ccls.

(first near3 lens near5 positive)

(third near3 lens near5 positive)

(second near3 lens near5

:82117 and 82118 and 82119 and
:82120

us PGPUB;
USPAT

us PGPUB;
USPAT\..............................................................................................................................................................................................................................

us PGPUB;
USPAT\.................................................................................................................................................................................................................................

us PGPUB;
USPAT\.................................................................................................................................................................................................................................

us PGPUB;
USPAT\ \“uuuuuuu \“uuuuuuuuus 44u444u444u444u444u444u444u444u444u444u444u444u“uuuuuuuuum u444u“uuuuuuuuuu: u“uuuuuuuuuu: “\“uuuuuum 4u\“uuuuuuuuuu:

us PGPUB;
USPAT\ \“uuuuuuu \“uuuuuuuuus 44u444u444u444u444u444u444u444u444u444u444u444u“uuuuuuuuum u444u“uuuuuuuuuu: u“uuuuuuuuuu: “\“uuuuuum 4u\“uuuuuuuuuu:

us PGPUB;
USPAT\ “4444444444444“ 4444444444444444444443 444444444444444444444444444444444444444444444444444444444444444444444444444444444- 444444444444444444444444444444‘ 4444444444444444444444444‘ 4444444444444444443 444444444444444444444444444‘

2015/04/23:
3:44

2015/04/23:
3:44 ‘

2015/04/23:
13:44 =

2015/04/23:
13:44 =

2015/04/23:
13:44 =

2015/04/23:
13:44 =

2015/04/23:
13:44 ‘
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:1111:

fi82122 and $123

:82124 and 82116

:82116 not S2125

(focal near3 length near10 zoom

(focal near3 length near3 first adj

fi359/687.ccls.

359/715.ccls. and

(second near4 lens) same positive

fisame concave

fi(second near3 lens)
near10 convex.clm.

fi(third near3 lens) near10 negative
near10 convex.clm.

fi(fourth near3 lens) near10
ficonvex.clm.

(third near4 lens) same positive

:82133 and 82134 and 82140 and

fi82141

us PGPUB;
USPAT

us PGPUB;
USPAT

US—PGPUB;
USPAT

US—PGPUB;
USPAT

US—PGPUB;
USPAT

US—PGPUB;
USPAT

US—PGPUB;
USPAT

US—PGPUB;
USPAT

US—PGPUB;
USPAT

US—PGPUB;
USPAT

US—PGPUB;
USPAT

US—PGPUB;
USPAT

US—PGPUB;
USPAT

US- PGPU B;

: USPAT

US—PGPUB;
USPAT

US—PGPUB;

US—PGPUB;

US—PGPUB,

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

:2015/04/23:

:2015/04/23:
13:44

:2015/04/23:
13:44

:2015/04/23:
13:44

:2015/04/23:
13:44

:2015/04/23:
3:44

:2015/04/23:
:13:44

015/04/23:
:13:44

015/04/23:
:44

:2015/04/23§

:2015/04/23§

:2015/04/23:
13:44 :

015/04/23:
:13:44 :

015/04/23:
3:44 5

:2015/04/23:
‘ 3:44 ‘

:2015/04/

:2015/04/23:
13:44

:2015/04/23:
13:44

:2015/04/23:
13:44

:2015/04/23:
13:44

:2015/04/23§
13:44

:2015/04/23§
13:44 3

:2015/04/23§
13:44 =
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$aperture near3 stop $$USPGPUB; 015/ 04/23$44‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘KKKKKKKKKKKKKKKKKKKKKKK: 44‘444KKKKKKKKKKKKKKKKKKKKKKK. 44KKKKKKKKKKKKKKKKKKKKKKK. KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

$82145 and 82146 and 82147 and $U8PGPUB; $2015/04/23$
$82148 and 82149 and 82150 $U8PAT 3:44 =\\\\\\\\\\\\\\\3 \\\\\\\\\\\\\\\\\\\\K. 44‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘KKKKKKKKKKKKKKKKKKKKKKK: 44‘444KKKKKKKKKKKKKKKKKKKKKKK. 44KKKKKKKKKKKKKKKKKKKKKKK. KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

$82152 1427 $359/649-652ccls. U8PePUB; 2$015/04/23$
USPAT =

$(second near4 lens) same positive USPGPUB; 015/04/23$
isame concave USPAT 13-44 =4444444444444440 444444444444444444444« 444444444444444444444444444444444444444444444444444444444444444444444444444444444: 44444444444444444444444444444~ 4444444444444444444444444~ 44444444444444444442222222222222222222222222222

$(second near4 lens) same positive USPGPUB; 015/04/23$
$ ' $USPAT a

U8 PGPUB; 2015/04/23$
USPAT 3:44 =\..............................................................................................................................................................................................................................

359/717.ccls. U8 PGPUB; $201 5/04/23$
1 USPAT 13:44 =\..............................................................................................................................................................................................................................

$((second near4 lens) near20 $USPGPUB; 015/04/23$
positive near20 concave near20 USPAT 13:44

  

 

 

 

  

 

 
 

 
 

 
   
 

 

 

  

 $82153 and 82154  
 

 

 

 

 

 

 

 

 

   
 

 
 

 
 

 \..............................................................................................................................................................................................................................

$U8PGPUB; 015/04/23$
USPAT 13:44 =\.................................................................................................................................................................................................................................

$U8PGPUB; 015/04/23$
$USPAT $13 44 =\.................................................................................................................................................................................................................................

$(second near3 lens) near5 positive $USPGPUB; $2015/04/23$
i $USPAT ‘ =$ \\\\\\\\\\\\\\\\x \\\\\\\\\\\\\\\\\\\\\s 444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘\444444444444444444444. 4‘4444‘KKKKKKKKKKKKKKKKKKKKKK: 4‘KKKKKKKKKKKKKKKKKKKKKK: KKKKKKKKKKKKKKKKKKK. \44444444444444444444443

$(third near3 lens) near5 positive $USPGPUB; $2015/04/23$
1 $USPAT ‘ ‘$ \\\\\\\\\\\\\\\\x \\\\\\\\\\\\\\\\\\\\\s 444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘\444444444444444444444. 4‘4444‘KKKKKKKKKKKKKKKKKKKKKK: 4‘KKKKKKKKKKKKKKKKKKKKKK: KKKKKKKKKKKKKKKKKKK. \44444444444444444444443

$(fifth near3 lens) near5 positive USPGPUB; 015/04/23$
‘ USPAT 13:44 :\ ««\««\««\«\\«\\«« 4444444444444444444444 444444444444444444444444444444444444444444444444444444444444444444444444444444444- 44444444444444444444444444444: 444444444444444444444444: 4444444444444444444u 44444444444444444444444444:

$(fifth near3 lens) near9 convex $USPGPUB; $ $ 015/04/23$
i $USPAT 3:44

U8 PGPUB; 2015/04/23$
USPAT 13:44

U8 PGPUB; 2015/04/23$
USPAT 13:44

U8 PGPUB; 2015/04/23$
USPAT 13:44

U8 PGPUB; 2015/04/23$
USPAT 13:44 ‘\ ................\ .....................l ................................................................................¢, .............................: .........................: ...................a ..........................:

(GO2B13/0045).CPC. U8 PGPUB; $2015/04/23$
‘ USPAT $ 2

$(first near3 lens) near5 negative $USrPGPUB;
‘ $U8PAT\\\\\\\\\\\\\\\3 \\\\\\\\\\\\\\\\\\\\K. 44‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘4444‘KKKKKKKKKKKKKKKKKKKKKKK: 44‘444KKKKKKKKKKKKKKKKKKKKKKK. 44KKKKKKKKKKKKKKKKKKKKKKK. KKKKKKKKKKKKKKKKKKK:

$(second near3 lens) near5 convex $USPGPUB;
‘ $U8PAT4444444444444440 444444444444444444444« 444444444444444444444444444444444444444444444444444444444444444444444444444444444: 44444444444444444444444444444~ 4444444444444444444444444~ 44444444444444444444444444444444444444444444444

$(third near3 lens) near5 concave $USPGPUB;
‘ $U8PAT

fourth near3 lens) near5 convex $USPGPUB,
‘ $U PAT

fifth near3 lens) near5 concave USPGPUB,
U$SPAT

$82169 and 82170 and 82171 and $U8PGPUB; $2015/04/23$
$82172 and 82173 $USPAT 3:44 =

\..............................................................................................................................................................................................................................

lens near3 barrel U8 PGPUB; $2015/04/23$
‘ $U8PAT 1344 =

.................................................................................................................................................................................................................................

 
  
  
 
  
 
  

  

 

  

  

 

 
  

  

  

 

  

  

 
  

  

    

  

$(sixth near3 lens) near10 concave

 
 

  
 
 

 

$(fifth near3 lens) near10 aspheric

 $82160 and 82161 and 82162 and
$82163 and 82164 and 82165
$359/714.ccls.

    
 
   
 

  
    

  
  
  
  
 

   
   

   

  

   

  
 

 

 

 

   
 

 

 

     
$|S2176 $10098 $|(first near3 lens) near5 negative $$USPGPUB; $|0R I [2015/04/23

HP, Ex. 1004
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:(second near3 lens) near5 convex

(third near3 lens) near5 concave

:(fourth near3 lens) near5 convex

(fifth near3 lens) near5 concave

:82176 and 82177 and 82178 and
:82179 and 82180

lens near3 housing

:(first near3 lens) near5 negative

:(second near3 lens) near5 convex

(third near3 lens) near5 concave

(fourth near3 lens) near5 convex

:(fifth near3 lens) near5 concave

:82183 and 82184 and 82185 and
:82186 and 82187

:(first near3 lens) near5

("20120087020").PN.

:("(firstnear3lens)withpositive").PN.

:(first near3 lens) with positive

:(first near3 lens) near7 positive

(third near3 lens) near7 convex

(fifth near3 lens) near7 negative

:82235 and 82236 and 82237

:82238 and 32239

:("20130033765" | "8310768" |

us PGPUB;
U8PAT

us PGPUB;
U8PAT

us PGPUB;
U8PAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

FPRS; EPO;
JPO; 3
DERWENT

:FPRS; EPO;
:JPO; 3

DERWENT

:FPRS; EPO;
:JPO;

DERWENT :

:FPRS; EPO;
:JPO;

ERWENT

:FPRS; EPO,

:JPO;
DERWENT

:FPRS; EPO;
:JPO;

DERWENT

U8—PGPUB;
USPAT

U8—PGPUB;

USPAT;
usocn

U8—PGPUB;

USPAT;
usocn

U8—PGPUB;
USPAT

U8—PGPUB;
USPAT

us PGPUB;
U8PAT

us PGPUB;
U8PAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

 
 

:2015/04/23:
13:44

015/04/23:
13:44

015/04/23:
13:44

:2015/04/23§
13:44

:2015/04/23:
13:44

:2015/04/23:
13:44

:2015/04/23:
13:44 2

:2015/04/23:
13:44 2

:2015/04/23:
13:44

:2015/04/23:
: 13:44

015/04/23:

:13:44

:2015/04/23:
:13:44

015/04/23:

:19:22

:2015/04/23:
:20:13

:2015/04/23:
:20:13

:2015/04/23:
0:13

:2015/04/23:
:20:14

:2015/04/23:
:20:19

2:015/04/23:
:20:‘|9

:2015/04/23:
:20:‘|9

:2015/04/23:
:20:19 3

015/04/23:
:20:58 5

HP, Ex. 1604
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is2242 i25 i("20100253829" | "20110310494" |i‘ usPGPUB; i2015/04/24i
i"7365920" | "7643225").PN. on UiSPAT; i07:41
("8310768").URPN. i USOCR iiiiiiiiiiiiiiiiiiiiiiiiiiii
""14226172" USPGPUB; i2015/04/26i

i USPAT; i09:00 i
iusoon ‘“““““““‘¢ ““““““““““‘« """""""""""""""""""""""""""""“““““““““““‘i """“““““““““““‘~ "“““““““““““‘~ “““““““““‘4444444444444444444444444444

i(first near3 lens) near7 positive iusPGPUB; 015/05/04i
i iUSPAT i12:19 =\..............................................................................................................................................................................................................................

i(second near lens) near7 negative iUSPGPUB; i 015/05/O4i
i iU PAT ‘\............................................................................................................................................................................................

i(third near3 lens) near7 positive iUSPGPUB,
i iUSPAT

us PGPUB,
USPAT\............................................................................................................................................................................................

us PGPUB;
USPAT\ \“uuuuuuu \“uuuuuuuuus 44u444u444u444u444u444u444u444u444u444u444u444u“uuuuuuuuum u444u“uuuuuuuuuu: u“uuuuuuuuuu: \“uuuuuuum 4u\“uuuuuuuuuu:

us PGPUB; i201 5/05/04i
iUSPAT i:12 20

is2245 and s:246 and s2246 and iusPGPUB; i2015/ 05/ 04%
is2243 USPAT 12:21 =\ ““““““““« ““““““““““«i "“"‘“"‘“"‘“"‘“"‘“"‘“"‘“"‘“"‘“"‘“"‘““““““““““““- “"‘““““““““““““: ““““““““““““: “““““““““‘u ‘“““““““““““‘“:

i359/687.ccls. us PGPUB; i201 5/ 05/ 04i
i USPAT 12:21 =\ ““““““““« ““““““““““«i "“"‘“"‘“"‘“"‘“"‘“"‘“"‘“"‘“"‘“"‘“"‘““““““““““““- “"‘““““““““““““: ““““““““““““: “““““““““‘u ‘“““““““““““‘“:

i359/773,774.ccls. Us PGPUB; i201 5/ 05/ 04
i USPAT 12:22 ‘\ “nun“..“m “n“...nnnnn...‘ nn.nn.nn.nn.nn.nn.nn.nn.nn.nn.nn.nn......................~ ...n........................: .n......................: ....................~ .n.......................:

is2250 and s:251 UisPGPUB; i2015/ 05/ 04
i USPAT 12:22 ‘\ “nun“..“m “n“...nnnnn...‘ nn.nn.nn.nn.nn.nn.nn.nn.nn.nn.nn.nn......................~ ...n........................: .n......................: ....................~ .n.......................:

is2250 and s:252 iusPGPUB; i2015/05/04i
i USPAT 12:22 ‘\ ................\ .....................l ................................................................................¢ .............................: .........................: ...................a ..........................:

icamera near3 (shake vibrate) USPGPUB; i2015/05/O4i
* iUSPAT i12:34 ‘\ ................\ .....................l ................................................................................¢, .............................: .........................: ...................a ..........................:

is2254 and "14" us PGPUB; i2015/05/04i
‘ USPAT 12:34 =“uuuuuuux \“uuuuuuuuu. 4444u444u444u444u444u444u444u444u444u444u444u44\“uuuuuuuuuu:. 4u444\uuuuuuuuuuu. 44“uuuuuuuuuuu \uuuuuuuuu4444444444444444444444444444

is2254 and s:255 iusPGPUB; i2015/05/04i
‘ iUSPAT 2:34 =“uuuuuuux \“uuuuuuuuu. 4u444u444u444u444u444u444u444u444u444u444u444u\“uuuuuuuuuu: 4u444\uuuuuuuuuuu. 44“uuuuuuuuuuu \uuuuuuuuu4444444444444444444444444

icorrect$3 near4 image near5 USPGPUB; i2015/05/O4i
ishake USPAT 12:39 ‘“““““““‘¢ ““““““““““‘« """""""""""""""""""""""""""""“““““““““““‘i """“““““““““““‘~ "“““““““““““‘~ “““““““““‘4444444444444444444444444

i(third near3 lens near3 group) USPGPUB; 015/05/O4i
near7 fixed USPAT 12:44 :“““““““‘¢ ““““““““““‘« """""""""""""""""""""""""""""“““““““““““‘i """“““““““““““‘~ "“““““““““““‘~ “““““““““‘4444444444444444444444444444

lens same moving same us PGPUB; 015/05/O4i

iperpendicular same (optical adj USPAT 12:45 5

  

 

  

 

 
  

  
 

   

   (fourth near3 lens) near7 (positive

 
 
 

  
 

 

 

 

 

   
   
 

  
   

 

   
   

 

   
  

   
 

 

 

  

 

  
 

 

  

 

  
 

 

     
 

 

 

  

 

  
 
 

  

 

  
 

 

  
 

 

  

 

 
 

  
  

  
 

 

    
 

 
 us PGPUB; i201 5/05/04i
USPAT 12:45 =“““““““‘¢ ““““““““““‘« """""""""""""""""""""""""""""“““““““““““‘i """“““““““““““‘~ "“““““““““““‘~ “““““““““‘4444444444444444444444444444

is:255 and s:261 iusPGPUB; i2015/05/04i
‘ iUSPAT 2:45 =\..............................................................................................................................................................................................................................

is:250 and s:262 iusPGPUB; i2015/05/04i
i USPAT 12:46 i

us PGPUB; 015/05/04i
USPAT 12:47 =\.................................................................................................................................................................................................................................

iusPGPUB; 015/05/04i
iUSPAT 2:47 =\.................................................................................................................................................................................................................................

its2266i 1795 ius PGPUB; 2015/05/04i
‘ iUSPAT 2:47 =\ \“uuuuuuu \“uuuuuuuuus 44u444u444u444u444u444u444u444u444u444u444u444u“uuuuuuuuum u444u“uuuuuuuuuu: “uuuuuuuuuuu444444444444444444444444444444444444444444444

382267 ii828 iicameranear3 shake.clm. USPGPUB; iiOR iiON ‘i2015/05/O4
HP, Ex. 1004
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is:256 and s:253 and s2260

 
 

 
 

   
 

     
 

 
 

  
 
 

 

  

 

 

ifirst near3 lens near group near3
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82279 24346

\ \\ \\\\ \

\ \ 4
\ \\ \\ \\ \\ \\ \\

:S2264 and 82265 and 82266 and
82:267

("6650475").PN.

:(GO2B15/173 OR GO2BQ/34).CPC.

:Daki near3 Kawamura.inv.

:(first near3 lens) near5 positive

(third near3 lens) near5 positive

:(second near3 lens) near5
:negative

:(fourth near3 lens) near5
:menicsuc

(fourth near3 lens) near7 aspheric

(fourth near3 lens) near7 aspheric
near7 convex

:(fifth near3 lens) near7 aspheric
near7 concave

:s2282 and 82283

:("20120019706").PN.

:82284 and 82277 and 82278 and
82:279

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT

us PGPUB;
USPAT;

FPRS; EPO;

JPO;
DERWENT

us PGPUB;

USPAT;

FPRS; EPO;
JPO;
DERWENT

US—PGPUB;

USPAT;

FPRS; EPO;

JPO; 5
DERWENT

US—PGPUB;

USPAT;

FPRS; EPO;

JPO; 5
DERWENT

US—PGPUB;

USPAT;

FPRS; EPO;

JPO; 3
DERWENT

:US-PGPUB;
:USPAT;
:FPRS; EPO;
:JPO;

DERWENT

US—PGPUB;

USPAT;
FPRS; EPO;

JPO;
DERWENT

US—PGPUB;

USPAT;

FPRS; EPO;
JPO; 5
DERWENT

US—PGPUB;

USPAT;

FPRS; EPO;

JPO; 5
RWENT

S- PGPU ,

USPAT;

FPRS; EPO;

JPO; 3
DERWENT

2015/05/04:
:12:47

2015/05/04:
:13:08

2015/05/04:
:13:16

2015/05/04:
:13:19

2015/05/04:
:14:09 2

:2015/05/04:
:14:‘|O

:2015/05/04:
:14:10 3

:2015/05/04:
:14:10

:2015/05/04:
:14:11 3

:2015/05/04:
:14:11 2

:2015/05/04:
:14:11

:2015/05/04:
:14:11

:2015/05/04:
:14:12 2

:2015/05/04:
:14:‘|6 5
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   us PGPUB;

USPAT; :
FPRS; EPO;

JPO;
DERWENT.2................J 2..2.2..2.2..2.2..2.2..2.2..2.2..2.2..2.2..2.2..2.2..2.2..2.....................a ......2.2....................: ....2....................: ...................a ..2.2.....................:

359/714.ccls. Us PGPUB; 2015/05/04:
:USPAT; :14:47

:FPRS; EPO; :
:JPO;

:DERWENT
...............................................................................................................................................................................................................

:(GO2B13/0045 on GOZBQ/BO).CPC. US—PGPUB; :2015/05/04:
:USPAT; :14:47

:FPRS; EPO;
:JPO; ‘
:DERWENT2222222222222222222 2222222222222222222222222222222222222222222222222222222222222222222222222222222222 22222222222222222222222222222. 2222222222222222222222222. 2222222222222222222KKKKKKKKKKKKKKKKKKKKKKKKKKKK

masaya near3 hashimoto.inv. US—PGPUB; :2015/05/04:
: :USPAT; :14:51 a

:FPRS; EPO;
:JPO; 5
‘ RWENT

:(fIrst near3 lens) near5 US—PGPUB, :2015/05/04:
:positive.clm. USPAT; 14:51

‘ :FPRS; EPO; :
UPC; 5

DERWENT

US—PGPUB;

USPAT;

FPRS; EPO;

JPO; 3
DERWENT\ .2..............\ 2.2.22.22222222222222l 2222222222222222222222222222222222222222222222222222222222.2.22.2222222222222222¢, 2222222.2.22.2222222222222222: 222.2.22.2222222222222222: 2.2.2.22222222222223 222.2.....................:

:32293 :8082 :(second near3 lens) near5 :US-PGPUB; :2015/05/04:
:negative.clm. :USPAT; :14:51

: :FPRS; EPO; :
:JPO;
:DERWENT\ 222222222222 2222222222222222220 222222222222222222222222222222222222222222222222222222222222222222222222222222220 222222222222222222222222222222 2222222222222222222222222 2222222222222222223 222222222222222222222222222

:(fourth near3 lens) near7 aspheric :US—PGPUB; :2015/05/04:
:near7 convex.c|m. USPAT; 1:4:51

: :FPRS; EPO; :

:JPO;
DERWENT

US—PGPUB;

USPAT;
FPRS; EPO;

JPO; ‘
DERWENT2.2.22.22222222222l 2222222222222222222222222222222222222222222222222222222222.2.22.2222222222222222¢ 2222222.2.22.2222222222222222: 222.2.22.2222222222222222: 2.2.2.22222222222223 2222.2.22.2222222222222222:

:s2291 and 82292 and 82293 and :US-PGPUB; :2015/05/04:
:s2294 and 82295 :USPAT; 14:52

:FPRS; EPO;

:JPO; 5

 
 

 

" 1 4242967" :201 5/ 05/ 04:
14:22

   
 

   
  

 
 

  
 

 
    
 
 

    
  
 

  
 

 
 

  
  
 

  
 

  
  
 

  
 

  
 

$292 7046

   
 

  
:(third near3 lens) near5
:positive.clm.  

 
 
  
  
 

  
  
  
  
 

 
  

 
  
  

 
  

 
  
 

 

:2015/05/04:
:14:51 3

 

 

 
  
   

  
  

 

  

 
:2015/05/04::(fifth near3 lens) near7 aspheric .
:14:51

:near7 concaveclm.
 
 

 
 

 
 

 
 
 

("20130044381").PN. :2015/05/05:
: :11:31
  

 

  

 

...............................................................................................................................................................................................................

359/717.ccls. and :Us PGPUB; :201 5/05/06:
: USPAT 18:02 ‘2222222222222222224 222222222222222222222222222222222222222222222222222222222222222222222222222222222. 22222222222222222222222222222: 222222222222222222222222: 2222222222222222222. 22222222222222222222222222:

:32299 :3279 US—PGPUB; :2015/05/06:
: USPAT 18:12 ‘\ 222222222222 2222222222222222224 222222222222222222222222222222222222222222222222222222222222222222222222222222222. 22222222222222222222222222222: 222222222222222222222222: 2222222222222222222. 22222222222222222222222222:

:82300 $3217 :((second near3 lens) near5 positive: US—PGPUB; :2015/05/06:
: USPAT 18:12 :\ 22222222222222222 2222222222222222222220 222222222222222222222222222222222222222222222222222222222222222222222222222222222- 222222222222222222222222222222 2222222222222222222222222 2222222222222222222u 222222222222222222222222222
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‘((third near3 lens) near5 negativeE‘;USrPGPUB E2015/05/06E

2015/05/er
. , , E18:14

EUSPGPUB; E2015/05/08E
E E E EUSPAT 18:15

E82305 1447 E82303 and 82304 US—PGPUB; E2015/05/06E
E E E USPAT 18:15 E359/717.ccls. EUSPGPUB; E2015/05/OSE

EUSPAT E1815

E82305 and 82306 EUSPGPUB; E2015/ 05/ 06E
EUSPAT E18:15

 
EAST Search History (I nterference)

  

  
 

 

ESearch Query EDefault EPlurals Time

 
...............é “““““““““\ ..................................................................................é ....................... ...................................................................................

E((first near3 lens) near5 positive E2015/05/07E
E E09:31

E((first near3 lens) near5 positive E2015/05/O7§
near7 convex) 09:31 ‘

“uuuuuum KKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKu“uuuuuuuuuuu, “uuuuuuuuuuu KKKKuKKK\uuuuuuuuuuus \“uuuuuuum Ku\“uuuuuuuuuus

2015/05/07E
E09:31 ‘

“uuuuuum KKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKu“uuuuuuuuuuu, “uuuuuuuuuuu KKKKuKKK\uuuuuuuuuuus \“uuuuuuum Ku\“uuuuuuuuuus

2015/05/07E
E09:31

2015/05/07E
E09:31

2015/05/07E
E09:31

E2015/05/07E
E09:31

E2015/05/07E

E12 and 13 and 14 and 15 and 16 E2015/05/07E
Eand 17 E09233 ‘\ ................\ ..................¢ ..................................................................................\ ........................\ ................................: ...................a ..........................:

 

 

  
 
 

 
 

 
 

 
 
 
 
  

 

  

  
 

 
 

 

E132575E
 

maximum near3 angle
 

focal near3 length
 

  

 

  

 
 

 

 
 
 

  
 

E(first near3 lens) near5 negative E2014/12/O1E

E(second near3 lens) near5 convex E2 14/12/O1E
,,,,,,, E 1 47

E(third near3 lens) near5 convex E2014/12/O1E
E E1 :47  

E2014/12/01E
E11:47 ‘\\\\\\\\\\\\\\\¢ \«x‘x‘x‘x‘x‘x‘x‘x‘: xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx\\\\\\\\\\\\\\\\\\\\\\\¢ \«x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘xd xxxxxxxxx\«x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘ \\\\\\\\\\\\\\\\\\\aaaaaaaaaaaaaaaaaaaaaaaaaaaa

E(fifth near3 lens) near1O plastic E2014/12/O1E
‘ 11:47 =

Edistance near1O image E2014/12/O1E
E E11:47 E

E(second near3 lens) near5 positive E2014/12/O1E
‘ E E11:47 =...............é “““““““““\ ..................................................................................é ....................... ...................................................................................

E(third near3 lens) near5 positive E2014/12/01E
= E11:47 ‘u ..................................................................................é ....................... ...................................................................................

E(fifth near3 lens) near5 positive E2014/12/01E
E 11 '47 E\ uuuuuu “uuuuuum KKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKu“uuuuuuuuuuu, “uuuuuuuuuuu KKKKuKKK\uuuuuuuuuuus \“uuuuuuum Ku\“uuuuuuuuuus

E 424 E(fifth near3 lens) near9 convex EEOR EEON EE2014/12/O1E
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reflecting near3 unit

rear near3 lens near3 group

(first near3 lens) near5 negative

(second near3 lens) near5 convex

(third near3 lens) near5 convex

g(fourth near3 lens) near5 convex

g(fifth near3 lens) near10 plastic

gdistance near10 image

g(second near3 lens) near5 positive

(third near3 lens) near5 positive

(fifth near3 lens) near5 positive

(fifth near3 lens) near9 convex

(fifth near3 lens) near5 aspheric

g(inflection near2 point)

gthIrd near3 lens near10 positive

gparaxial near3 region

gfourth near3 lens near10 negative

gaspheric

gfixing near3 diaphragm

optical near3 set

g2o14/12/o1g
g11:47 3

g2o14/12/o1g
g11:47 3

g2o15/o1/1og
g11: 17

g2o15/o1/1og
g11: 17

g2o15/o1/1og
g11:17 a

g2o15/o1/1og
g11:17 E

2o15/o2/o5g
13:38 E

2o15/o2/o5g
13:38 E

2o15/o2/o5g
13:38 E

2o15/o2/o5g
13:38 E

2o15/o2/o5g
13:38 E

2o15/o2/o5g
13:38 E

2o15/o2/o5g
13:38 E

2o15/o2/o5g
13:38 E

g2o15/o2/o5g
g13:38 E

g2o15/o2/o5g
g13:38 E

g2o15/o2/o5g
g13:38 E

g2o15/o2/o5g

2015/02/05;
3:38

g2o15/o2/05g
g13:38

g2o15/o2/o5g
g13:38

g2o15/o2/o5g
g13:38

g2o15/o2/o5g
g13:38

g2o15/o2/o5g
g14:oo

g2o15/o2/o5gg14: oo

 
gwwmmguspm EIOR EION E253l015/02/0E
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Esecond near3 lens

Ethird near3 lens

Efourth near3 lens

Econvex near3 surface

E(first near3 lens) near5 negative

E(second near3 lens) near5 convex

(third near3 lens) near5 convex

(fourth near3 lens) near5 convex

E(fifth near3 lens) near10 plastic

Edistance near10 image

E(second near3 lens) near5 positive

(third near3 lens) near5 positive

E(fifth near3 lens) near5 positive

E(fifth near3 lens) near9 convex

E(fifth near3 lens) near5 aspheric

(inflection near2 point)

Efirst' near3 lens near3 unit near5

Ereflecting near3 unit

rear near3 lens near3 group

first near3 lens) near5 negative

E(second near3 lens) near5 convex

E(third near3 lens) near5 convex

E(fourth near3 lens) near5 convex

E(fifth near3 lens) near10 plastic

Edistance near10 image

2015/02/05E
14:00 5

E2015/02/05E
E1400 3

E2015/02/05E
E1400 3

E2015/02/05E
E14:00

E2015/04/23E
E13:43

E2015/O4/23E
E13:43

E2015/O4/23E
E13:43

E2015/O4/23E
E13:43

E2015/O4/23E
E13:43

E2015/O4/23E
E13:43

E2015/O4/23E
E13:43

E2015/04/23E
E1343 2

E2015/04/23E
E1343 2

E2015/04/23E
E1343 3

E2015/04/23E
E1343 3

E2015/04/23E
E13:43 5

E2015/04/23E
E13: 43 3

E2015/04/23E

E2015/04/23E
E2015/04/23E

E2015/04/23E
E1344 3

E2015/04/23E
E13:44

E2015/04/23E
E13:44

E2015/04/23E
E13:44

E2015/04/23E
E13: 44
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:(third near3 lens) near5 positive ' :2015/04/23:
: 3 3 :13:44

:(fifth near3 lens) near5 positive ' :2015/04/23:
5 3 3 :13:44

:(fifth near3 lens) near9 convex ' :2015/04/23:
5 3 3 :13:44

:(fifth near3 lens) near5 aspheric ' :2015/04/23:
5 3 3 :13:44

:(inflection near2 point) ' :2015/04/23:
: 3 3 3 :13:44 3

:((first near3 lens) near10 positive) ' :2015/04/23:
: 3 3 :13:44

:(second near3 lens) near10 ' :2015/04/23:
: 3 3 3 :13:44 3

:third near3 lens near10 positive ' :2015/04/23:
: 3 3 :13:44

:paraxial near3 region ' :2015/04/23:
: 3 :13:44 3

:fourth near3 lens near10 negative ' :2015/04/23:
: 3 :13:44 3

:aspheric - :2015/04/23:
13:44

:fixing near3 diaphragm ' :2015/04/23:
: :13:44 3

:optical near3 set ' :2015/04/23§
: :13:44 3

:first near3 lens ' :2015/04/23§
: :13:44 3

:second near3 lens ' :2015/04/23:
: 3 3 :13:44 5

:third near3 lens ' :2015/04/23:
5 3 3 :13:44

:fourth near3 lens ' :2015/04/23:
5 3 3 :13:44

:convex near3 surface ' :2015/ 04/23:

irst near3 lens near group near3

positive 3 .

hird near3 lens near group near3 ' 2015/0504:
‘ 3:50

:fourth near3 lens near group near3 ' :2015/05/O4§
positive 13:50

camera near3 shake ' :2015/05/04:
13150

:82272 and 82273 and 82274 and - :2015/05/o4§
:82275 13:50 ‘

 
5/ 7/ 2015 9:33:58 AM
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UNITED STATES PATENT AND TRADEMARK OFFICE 
BIB DATA SHEET

SERIAL NUMBER

14/141,665

FILING or 371(c)
DATE

12/27/2013

RULE

APPLICANTS

Page 1 of 1

UNITED STATES DEPARTNEENT OF CONHVIERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450
Alexandria1 Virginia 22313-1450
www.uspto.gov

CONFIRMATION NO. 9554

GROUP ART UNIT ATTORNEY DOCKET
NO.

SIIP.201299

ABILITY OPTO-ELECTRONICS TECHNOLOGY CO., LTD., Taichung City, TAIWAN, Assignee (with 37

CFR 1.172 Interest);

INVENTORS

Hung-Kuo Yu, Taichung City, TAIWAN;
Chao-Hsiang Yang, Taichung City, TAIWAN;

** CONTINUING DATA *************************

** FOREIGN APPLICATIONS *************************
TAIWAN 10213525 09/02/2013

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **
01/09/2014

Foreign Priority claimed BYes :I No

35 USC 119(a—d) conditions met BYes :I No
Verified and
Acknowledged

ADDRESS

SHOOK, HARDY & BACON LLP
INTELLECTUAL PROPERTY DEPARTMENT

2555 GRAND BLVD

KANSAS CITY, MO 64108-2613
UNITED STATES

STATE OR

COUNTRY

TAIWAN

 D Met afterAllowance
/James Jones/

Examiner's Signature Initials

LENS ASSEMBLY

FILING FEE FEES: Authority has been given in Paper
to charge/credit DEPOSIT ACCOUNT

for following:

RECEIVED N0-

BIB (Rev. 05/07).

SHEETS

DRAWINGS

TOTAL INDEPENDENT

CLAIMS CLAIMS

9 7 1

II All Fees

31.16 Fees (Filing)

:l 1.17 Fees (Processing Ext. of time)

:l 1.18 Fees (Issue)

:l Other 
:l Credit
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Application/Control No. Applicant(s)/Patent Under
Reexamination

IHdGX Of Claims 14141665 YU ET AL.

Examiner Art Unit

JAMES JONES 2872

Rejected I Cancelled n Non-Elected n Appeal

a Allowed H Restricted I- [In Objected  

US Patent and Trademark Office Part of Paper No. : 20150506
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figggjgtggate: 04/10/2015 34141665 ~ GAEEOQEZQ)
. . _ . . . Approved for use through 07/31/2012. OMB 0651-0031

Doc description. Information Disclosure Statement (IDS) Filed US. Patent and Trademark Office; us. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 14141665

'“F°RMAT'°“°'SCL°S”RE

STATEMENT BY APPL'CANT

(Not for submission under 37 CFR 1.99)

U.S.PATENTS

Examiner Cite Kind Name of Patentee or Applicant Pages,Columns,Lines where
. . * Patent Number Issue Date . Relevant Passages or RelevantInitial No Code1 of Cited Document .

Figures Appear

1 8014080

If you wish to add additional US. Patent citation information please click the Add button.

U.S.PATENT APPLICATION PUBLICATIONS

2011—09—06 Chun Shari CHEN, et al.

Number Code1 Date of cited Document

I1 20120044403 2012—02—23 Hsiang—Chi Tang, et al.
I2 20130070347 2013-03-21 Hsiang-Chi Tang, et al.

If you wish to add additional U.S. Published Application citation information please click the Add button.

FOREIGN PATENT DOCUMENTS

Name of Patentee or Pages,Columns,Lines
Examiner Cite Foreign Document Country Kind Publication where Relevant

Figures Appear

Publication Kind Publication Name of Patentee or Applicant Pages,Columns,Lines where
Relevant Passages or Relevant

1

1

Initial* Codezi Code4 Date Applicant Of Cited Passages or RelevantDocument .
Figures Appear

201215941 2012-04-16 Largan Precision 00., Ltd.

If you wish to add additional Foreign Patent Document citation information please click the Add button

NON-PATENT LITERATURE DOCUMENTS
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Feceipt date: 04/19/2Q15 14141665 34141665 ~ GAL): 2872

'NFORMAT'ON D'SCLOSURE

STATEMENT BY APPLICANT A .. .

(Not for sumeSSIon under 37 CFR 1.99)

include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item

(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume—issue number( ),

publisher, city and/or country where published.

Examiner Cite

If you wish to add additional non-patent literature document citation information please click the Add button

EXAMINER SIGNATURE

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a

citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at WW 313.5: or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, th of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i
English language translation is attached.
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eceipt date: 04/19/2Q15 14141665 “14141665 ~ GAL): 2872

'NFORMAT'ON D'SCLOSURE

STATEMENT BY APPLICANT A .. .

(Not for sumeSSIon under 37 CFR 1.99)

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication

X] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97( )(1).

That no item of information contained in the information disclosure statement was cited in a communication from a

foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification

after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure

statement. See 37 CFR 1.97( )(2).

See attached certification statement.

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the

form of the signature.

wwv—mm—om

Name/Print Registration Number 34881

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the

public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR

1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed

application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you

require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, US.

Patent and Trademark Office, US. Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND

FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Receipt date: 04/10/2015 14141665 ~ GAL}: 2872

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the

attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised

that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited

is voluntary; and (3) the principal purpose for which the information is used by the US. Patent and Trademark Office is to

process and/or examine your submission related to a patent application or patent. If you do not furnish the requested

information, the US. Patent and Trademark Office may not be able to process and/or examine your submission, which may

result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act

(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the

Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a

court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement

negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a

request involving an individual, to whom the record pertains, when the individual has requested assistance from the

Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for

the information in order to perform a contract. Recipients of information shall be required to comply with the

requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a( ).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records

may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant

to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of

National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218( )).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or

his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to

recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and

2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this

purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of

the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record

may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in

an application which became abandoned or in which the proceedings were terminated and which application is

referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law

enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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