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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
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LIGHT EMITTING DIODE LIGHT SOURCE

RELATED APPLICATIONS

[0001] This application is a continuation-in-part of my co-pending application Serial No.

10/156,810 filed 05/29/2002.

FIELD OF THE INVENTION

[0002] This invention pertains to lighting sources, in general, and to a lighting source that

utilizes Light Emitting Diodes (LED’s), in particular.

BACKGROUND OF THE INVENTION

[0003] LED’s have many advantages as light sources. However, in the past LED’s have
found application only as specialized light sources such as for vehicle brake lights, and
other vehicle related lighting, and recently as flashlights. In these prior applications, the
LED’s are typically mounted in a planar fashion in a single plane that is disposed so as to
be perpendicular to the viewing area. Typically the LED planar array is not used to

provide illumination, but to provide signaling.

[0004] Recent attempts to provide LED light sources as sources of illumination have

been few, and generally unsatisfactory from a general lighting standpoint.
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[0005] 1t is highly desirable to provide a light source utilizing LED’s that provides
sufficient light output so as to be used as a general lighting source rather than as a

signaling source.

[0006] One problem that has limited the use of LED’s to specialty signaling and limited
general illumination sources is that LED’s typically generate significant amounts of heat.
The heat is such that unless the heat is dissipated, the LED internal temperature will rise

causing degradation or destruction of the LED.

[0007] It is therefore further desirable to provide an LED light source that efficiently

conducts heat away from the LED’s.

SUMMARY OF THE INVENTION

[0008] In accordance with the principles of the invention, an improved light source is
provided. The light source includes an elongate thermally conductive member having an
outer surface. A plurality of light emitting diodes is carried on the elongate member
outer surface. At least some of the light emitting diodes are disposed in a first plane and
others of said light emitting diodes are disposed in a second plane not coextensive with
the first plane. Electrical conductors are carried by the elongate thermally conductive
member and are connected to the plurality of light emitting diodes to supply electrical

power thereto. The elongate thermally conductive member conducts heat away from the
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light emitting diodes to a thermally conductive fluid medium. A cooling device is
utilized to remove heat from the light emitting diodes. In one aspect of the invention, the
cooling device comprises a fluid moving device utilized to cause the fluid medium to
flow to cause cooling of the elongate thermally conductive member and therefore to
dissipate heat from the light emitting diodes. In another aspect of the invention, the
cooling device may be an electronic or solid state device such as a Piezoelectric device or

a device that uses the Peltier effect, known as a Peltier device.

[0009] In the illustrative embodiment of the invention, the fluid medium is air and the

fluid moving device is an air moving device.

[0010] In accordance with one aspect of the invention, an illustrative embodiment of the
invention utilizes light emitting diodes that emit white light. However, other
embodiments of the invention may utilize light emitting diodes that are of different colors
to produce monochromatic light or the colors may be chosen to produce white light or

other colors.

[0011] In accordance with another aspect of the invention the elongate thermally
conductive member transfers heat from the light emitting diodes to a medium within said
elongate thermally conductive member. In the illustrative embodiment of the invention,

the medium is air.
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[0012] In accordance with another aspect of the invention, the elongate thermally
conductive member has one or more projections or fins to enhance heat transfer to the
medium. The projections or fins may be disposed on the outer surface or inner surface of
the elongate thermally conductive member or may be disposed on both the outer and

inner surfaces.

[0013] In accordance with another aspect of the invention the elongate thermally
conductive member comprises a tube. In one embodiment of the invention, the tube has a
cross-section in the shape of a polygon. In another embodiment of the invention, the tube

has a cross-section having flat portions.

[0014] In accordance with another embodiment of the invention, the elongate thermally

conductive member comprises a channel.

[0015] In accordance with the principles of the invention, the elongate thermally
conductive member may comprise an extrusion, and the extrusion can be highly

thermally conductive material such as aluminum.
[0016] In one preferred embodiment of the invention the elongate thermally conductive

member is a tubular member. The tubular member has a polygon cross-section.

However, other embodiments my have a tubular member of triangular cross-section.
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[0017] In one embodiment of the invention, a flexible circuit is carried on a surface of
said elongate thermally conductive member; the flexible circuit includes the electrical

conductors.

[0018] In another aspect of the invention, the flexible circuit comprises a plurality of
apertures for receiving said plurality of light emitting diodes. Each of the light emitting
diodes is disposed in a corresponding one of the apertures and affixed in thermally

conductive contact with said elongate thermally conductive member.

[0019] The elongate thermally conductive member includes a thermal transfer media

disposed therein in a flow channel.

[0020] At least one clip for mounting the elongate thermally conductive member in a

fixture may be included.

BRIEF DESCRIPTION OF THE DRAWING

[0021] The invention will be better understood from a reading of the following detailed
description of a preferred embodiment of the invention taken in conjunction with the

drawing figures, in which like reference indications identify like elements, and in which:

[0022] FIG.1 is a planar side view of a light source in accordance with the principles of

the invention;
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[0023] FIG. 2 is a top planar view of the light source of FIG. 1;
[0024] Fig. 3 is a perspective view of the light source of FIG. 1 with mounting clips;

[0025] FIG. 4 is a planar side view of the light source of FIG. 3 showing mounting clips

separated from the light source;

[0026] FIG. 5 is a top view of the light source and mounting clips of FIG. 4;

[0027] FIG. 6 is a partial cross-section of the light source of FIG. 1;

[0028] FIG. 7 is a top view of an alternate elongate thermally conductive member; and
[0029] FIG. 8 is a side view of the member of FIG. 7.

DETAILED DESCRIPTION

[0030] A light source in accordance with the principles of the invention may be used as a
decorative lighting element or may be utilized as a general illumination device. As
shown in FIG. 1, a light source 100 in accordance with the invention includes an

clongate thermally conductive member or heat sink 101. Elongate heat sink 101 is

formed of a material that provides excellent thermal conductivity. Elongate heat sink 101
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in the illustrative embodiment of the invention is a tubular aluminum extrusion. To
improve the heat dissipative properties of light source 100, elongate heat sink 101 is
configured to provide convective heat dissipation and cooling. As more clearly seen in
FIG. 2, tubular heat sink 101 is hollow and has an interior cavity 103 that includes one or
more surface discontinuities or heat dissipating protrusions 105. In the illustrative
embodiment the surface discontinuities or heat dissipating protrusions 105 are triangular
shaped fins, but may take on other shapes. In yet other embodiments, the surface
discontinuities may include apertures or blind bores either alone or in combinations with
heat dissipation protrusions. Protrusions 105 are integrally formed on the interior of
elongate heat sink 101. In the illustrative embodiment movement of a medium 102
through elongate heat sink 101 provides cooling. Medium 102 utilized in the illustrative
embodiment is air, but may in some applications be a fluid other than air to provide for

greater heat dissipation and cooling.

[0031] Cooling device 199 is coupled to elongate thermally conductive member 101 to
enhance cooling of the LED’s. Cooling device in one embodiment of the invention is a
medium moving device in fluid coupling with elongate thermally conductive member
101 to enhance the movement of medium 102. Medium moving device 199 is utilized to
enhance fluid medium 102 to flow to cause cooling of the elongate thermally conductive
member and therefore to dissipate heat from the light emitting diodes. Medium moving
device 199 in a first illustrative embodiment is a fan and may be an electromechanical
fan, electronic fan, or solid-state device such as a piezoelectric fan. In a second

embodiment of the invention, cooling device 199 may comprise one or more solid state
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cooling devices utilizing the Peltier effect, otherwise known as Peltier devices. Although
cooling device 199 is shown at one end of the light source 100, it will be appreciated by
those skilled in the art that where solid state devices are utilized, a plurality of solid state
devices may be positioned at locations other than on an end of the light source 100. It
will also be appreciated by those skilled in the art that solid state cooling devices such as

Piezoelectric and Peltier devices are known.

[0032] The exterior surface 107 of elongate heat sink 101 has a plurality of Light
Emitting Diodes 109 disposed thereon. Each LED 109 in the illustrative embodiment
comprises a white light emitting LED of a type that provides a high light output. Each
LED 109 also generates significant amount of heat that must be dissipated to avoid
thermal destruction of the LED. As noted above cooling device 199 provides cooling to
avoid thermal destruction. By combining a plurality of LEDs 109 on elongate thermally
conductive member or heat sink 101, a high light output light source that may be used for

general lighting is provided.

[0033] Conductive paths 129 are provided to connect LEDs 109 to an electrical
connector 111. The conductive paths may be disposed on an electrically insulating layer
131 or layers disposed on exterior surface 107. In the illustrative embodiment shown in
the drawing figures, the conductive paths and insulating layer are provided by means of
one or more flexible printed circuits 113 that are permanently disposed on surface 107.

As more easily seen in FIG. 6, printed circuit 113 includes an electrically insulating layer
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131 that carries conductive paths 129. As will be appreciated by those skilled in the art,

other means of providing the electrically conductive paths may be provided.

[0034] Flexible printed circuit 113 has LED’s 109 mounted to it in a variety of
orientations ranging from 360 degrees to 180 degrees and possibly others depending on
the application. Electrical connector 111 is disposed at one end of printed circuit 113.
Connector 113 is coupleable to a separate power supply to receive electrical current.
Flexible printed circuit 113, in the illustrative embodiment is coated with a non-
electrically conductive epoxy that may be infused with optically reflective materials.
Flexible printed circuit 113 is adhered to the tube 101 with a heat conducting epoxy to aid
in the transmission of the heat from LEDs 109 to tube 101. Flexible printed circuit 113
has mounting holes 134 for receiving LEDs 109 such that the backs of LEDs 109 are in

thermal contact with the tube surface 107.

[0035] Tubular heat sink 101 in the illustrative embodiment is formed in the shape of a
polygon and may have any number of sides. Although tubular heat sink 101 in the
illustrative embodiment is extruded aluminum, tubular heat sink 101may comprise other

thermal conductive material. Fins 105 may vary in number and location depending on
particular LED layouts and wattage. In some instances, heat dissipation protrusions or
fins may be added to the exterior surface of tubular heat sink 101. In addition, apertures

may be added to the tubular heat sink to enhance heat flow.
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[0036] FIGs. 7 and 8 show an alternate elongate thermally conductive member 201 that
has both exterior surface discontinuities or heat dissipation protrusions or fins 205 in

addition to interior surface discontinuities or heat dissipation protrusions or fins 241.

[0037] Light source 100 is mounted into a fixture and retained in position by mounting
clips 121,123 as most clearly seen in FIGs. 3, 4, and 5. Each of the clips is shaped so as
to engage and retain light source 100. Each clip is affixed on one surface 122, 124 to a

light fixture.

[0037] Although light source 100 is shown as comprising elongate tubular thermally
conductive members or heat sinks 101, 201, other extruded elongate members may be

used such as channels.

[0038] In the illustrative embodiment shown, cooling by flow of air through elongate
thermally conductive members or tubular heat sinks 101, 201 is utilized such that cool or
unheated air enters elongate thermally conductive members 101, 201 by fluid movement
device 199, passes over the surface discontinuities or heat dissipation protrusions, and
exits from the opposite end of elongate thermally conductive member 101, 201 as heated
air. In higher wattage light sources, rather than utilizing air as the cooling medium, other
fluids may be utilized. In particular, convective heat pumping may be used to remove

heat from the interior of the heat sink.
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[0039] In one particularly advantageous embodiment of the invention, the light source of
the invention is configured to replace compact fluorescent lighting in decorative

applications.

[0040] It will be appreciated by those skilled in the art that although the invention has
been described in terms of light emitting diodes, the invention is equally applicable to
other non-filament miniature lights sources such as organic light emitting diodes
(OLED’s) and polymer type light sources. It is intended that the term “light emitting
diode” or “LED” as used in the claims is intended to not be limited to solid state light

emitting diodes, but is intended to include such other miniature light sources.

[0041] It has further been determined that the uniformity of light distribution of a light
source having an elongate thermally conductive member with heat dissipation protrusions
or fins 205 on the outer surface of the elongate thermally conductive member 201is
enhanced by utilization of an appropriately selected coating or treatment to the outer or
exterior surfaces of elongate thermally conductive member 201. In particular, in a
comparison of various surface coatings or treatments, it has been found that the use of a
non-reflective or black surface on the protrusions or fins 205 provides a more uniform
light output. It has been determined that the use of reflective or white surfaces on

protrusions results in the protrusions producing shadows in the light output.

[0042] As will be appreciated by those skilled in the art, the principles of the invention

are not limited to the use of light emitting diodes that emit white light. Different colored
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light emitting diodes may be used to produce monochromatic light or to produce light

that is the combination of different colors.

[0043] Aithough the invention has been described in terms of illustrative embodiments, it
is not intended that the invention be limited to the illustrative embodiments shown and
described. Tt will be apparent to those skilled in the art that various changes and
modifications may be made to the embodiments shown and described without departing
from the spirit or scope of the invention. It is intended that the invention be limited only

by the claims appended hereto.
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WHAT IS CLAIMED 1IS:

CLAIM 1. A light source comprising:

an elongate thermally conductive member having an outer surface;

a plurality of light emitting diodes carried on said elongate member outer surface
at least some of said light emitting diodes being disposed in a first plane and others of
said light emitting diodes being disposed in a second plane not coextensive with said first
plane;

said elongate thermally conductive member being configured to conduct heat
away from said light emitting diodes to fluid contained by said elongate thermally
conductive member;

said elongate thermally conductive member comprises one or more surface
discontinuities to enhance heat dissipation; and

a fluid movement device in fluid communication with said elongate thermally
conductive member to enhance movement of said fluid over at least some of said heat

surface discontinuities.

CLAIM 2. A light source in accordance with claim 1, wherein:

said fluid movement device comprises an electromechanical device.

CLAIM 3. A light source in accordance with claim 2, wherein:

said electromechanical device comprises a fan.

CLAIM 4. A light source in accordance with claim 1, wherein:
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said fluid movement device comprises an electronic device.

CLAIM 5. A light source in accordance with claim 1, wherein:

said fluid movement device comprises a solid state device.

CLAIM 6. A light source in accordance with claim 1, wherein:

said fluid movement device comprises an piezoelectric device.
CLAIM 7. A light source in accordance with claim 1, wherein:
said elongate thermally conductive member is configured to conduct heat away

from said light emitting diodes to fluid proximate said elongate member outer surface.

CLAIM 8. A light source in accordance with claim 7, wherein:

said fluid proximate said elongate member outer surface comprises air.

CLAIM 9. A light source in accordance with claim 7, wherein:

said fluid movement device comprises an electromechanical device.

CLAIM 10. A light source in accordance with claim 9, wherein:

said electromechanical device comprises a fan.

CLAIM 11. A light source in accordance with claim 7, wherein:

said fluid movement device comprises an electronic device.
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CLAIM 12. A light source in accordance with claim 7, wherein:

said fluid movement device comprises a solid state device.

CLAIM 13. A light source in accordance with claim 12, wherein:

said fluid movement device comprises an piezoelectric device.

CLAIM 14. A light source in accordance with claim 1, wherein:

said fluid contained by said elongate thermally conductive member is a cooling

medium other than air.

CLAIM 15. A light source in accordance with claim 1, wherein:

said elongate thermally conductive member comprises a tube.

CLAIM 16. A light source in accordance with claim 15, wherein:

said tube has a cross-section in the shape of a polygon.

CLAIM 17. A light source in accordance with claim 6,wherein:

said tube has a cross-section having flat portions.

CLAIM 18. A light source in accordance with claim 1, wherein:

said elongate thermally conductive member comprises a channel.
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CLAIM 19. A light source in accordance with claim 18, wherein:

said elongate thermally conductive member comprises an extrusion.

CLAIM 20. A light source in accordance with claim 18, wherein:

said extrusion is an aluminum extrusion.

CLAIM 21. A light source in accordance with claim 1, wherein:

each of said light emitting diodes emits white light.

CLAIM 22. A light source in accordance with claim 1, wherein:

at least some of said light emitting diodes emit colored light.

CLAIM 23. A light source comprising:
an elongate thermally conductive member having an outer surface;
a plurality of light emitting diodes carried on said elongate member outer surface
. at least some of said light emitting diodes being disposed in a first plane and others of
said light emitting diodes being disposed in a second plane not coextensive with said first
plane;
said elongate thermally conductive member being configured to conduct heat
away from said light emitting diodes to fluid contained by said elongate thermally
conductive member; and
a cooling apparatus coupled to said elongate thermally conductive member to

enhance cooling of said plurality of light emitting diodes.

Page 17 of 22

Cree Ex. 1019 Page 18




attorney docket- Optolum -003

CLAIM 24. A light source in accordance with claim 23, wherein:

said cooling device comprises a solid state cooling device.

CLAIM 25. A light source in accordance with claim 23 wherein:

said cooling device comprises a Peltier device.

CLAIM 26. A light source in accordance with claim 23 wherein:

said cooling device comprises a Piezoelectric device.

CLAIM 27. A light source comprising;
an elongate thermally conductive member having an outer surface;
at least one light emitting diode carried on said elongate member outer surface;
said elongate thermally conductive member being configured to conduct heat
away from said at least one light emitting diode; and
a cooling apparatus coupled to said elongate thermally conductive member to

enhance cooling of said at least one light emitting diode.

CLAIM 28. A light source in accordance with claim 27, wherein:

said cooling device comprises a solid state cooling device.

CLAIM 29. A light source in accordance with claim 27 wherein:

said cooling device comprises a Peltier device.
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CLAIM 30. A light source in accordance with claim 27 wherein:

said cooling device comprises a Piezoelectric device.

CLAIM 31. A light source comprising:

an elongate thermally conductive member having an outer surface;

at least one light emitting diodes carried on said elongate member outer surface;

one or more electrical conductors carried by said elongate thermally conductive
member and connected to said at least one light emitting diodes to supply electrical
power thereto;

said elongate thermally conductive member being configured to conduct heat
away from said at least one light emitting diode to fluid contained by said elongate
thermally conductive member; and

a fluid moving device in fluid communication with said elongate thermally

conductive member to move said fluid.

CLAIM 32. A light source comprising:

an elongate thermally conductive member having an outer surface;

a plurality of light emitting diodes carried on said elongate member outer surface
at least some of said light emitting diodes being disposed in a first plane and others of
said light emitting diodes being disposed in a second plane not coextensive with said first

plane;
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electrical conductors carried by said elongate thermally conductive member and
connected to said plurality of light emitting diodes to supply electrical power thereto; and

said elongate thermally conductive member being configured to conduct heat
away from said light emitting diodes to fluid contained by said elongate thermally
conductive member; and

a coating carried on said elongate thermally conductive member.
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CLAIM 33. A light source in accordance with claim 32, wherein:

said coating is infused with optically reflective material.
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ABSTRACT OF THE DISCLOSURE
A light source that utilizes light emitting diodes that emit white light is disclosed. The
diodes are mounted on an elongate member having at least two surfaces upon which the
light emitting diodes are mounted. The elongate member is thermally conductive and is
utilized to cool the light emitting diodes. In the illustrative embodiment, the elongate
member is a tubular member through which a heat transfer medium flows. A cooling or
fluid movement device coupled with the elongate thermally conductive member enhances

cooling of the light emitting diodes.
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UNITED STATES DEPARTMENT OF COMMERCE
United Stutes Patent and Trademaork Office
Address: COMMISSIONER OF PATENTS AND TRADEMARKS

P.O. Box 1450

Alvxundiis, Vingnia 22313-1450

WWW.PLO.BVY

|  APPLICATION NUMBER | FILING OR 371 (c) DATE |  FRSTNAMED APPLICANT |  ATTORNEY DOCKET NUMBER |
10/430,696 05/05/2003 Joel M. Dry OPTOLUM-003
CONFIRMATION NO. 3639
DONALD J LENKSZUS FORMALITIES LETTER
PO BOX 3064

I R ]

*0C000000010532350*

CAREFREE, AZ 85377-3064

Date Mailed: 07/22/2003

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION
FILED UNDER 37 CFR 1.53(b)
Filing Date Granted

Items Required To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by
filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

¢ The statutory basic filing fee is missing.
Applicant must submit $ 375 to complete the basic filing fee for a small entity.

e The oath or declaration is missing.
A properly signed oath or declaration in compliance with 37 CFR 1.63, identifying the application by the
above Application Number and Filing Date, is required.

e To avoid abandonment, a late filing fee or oath or declaration surcharge as set forth in 37 CFR 1.16(e) of
$65 for a small entity in compliance with 37 CFR 1.27, must be submitted with the missing items identified
in this letter.

The application is informal since it does not comply with the regulations for the reason(s) indicated below.
The required item(s) identified below must be timely submitted to avoid abandonment:

e Replacement drawings in compliance with 37 CFR 1.84 and 37 CFR 1.121 are required. The drawmgs
submitted are not acceptable because:

» The drawings have a line quality that is too light to be reproduced (weight of all lines
and letters must be heavy enough to permit adequate reproduction) or text that is
illegible (reference characters, sheet numbers, and view numbers must be plain and
legible) see 37 CFR 1.84(l) and (p)(1)); See Figure(s) 7.

Items Required To Avoid Processing Delays:

The item(s) indicated below are also required and should be submitted with any reply to this notice to avoid
further processing delays.
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¢ Additional claim fees of $201 as a small entity, including any required multiple dependent claim fee, are
required. Applicant must submit the additional claim fees or cancel the additional claims for which fees are

due.

SUMMARY OF FEES DUE:

Total additional fee(s) required for this application is $641 for a Small Entity

e $375 Statutory basic filing fee.

e $65 Late oath or declaration Surcharge.

e Total additional claim fee(s) for this application is $201
s $117 for 13 total claims over 20 .
a $84 for 2 independent claims over 3 .

A copy of this notice MUST be returned with the reply.

!

Customer Service Center '\

(703) 308-1202
PART 3 - OFFICE COPY

Initial Patent Examination Divisio
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PTQ/SBIO1 (06-03)

Approved for use through 07/31/2003. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
unless it contains a valid OMB control number.

R OPTOLUM -003
DECLARATION FOR UTILITY OR e
DES'GN ~ JOEL M. DRY
PATENT APPLICATION COMPLETE IF KNOWN
(37 CFR 1.63) Application Number 10/430,696
L__“ Declaration Declaration Filing Date 05/05/2003
Submitted OR Submitted after Initial A Unt
With Initia! Filing (surcharge 2818
Filing (37 CFR 1.16 (e)) Examiner Nama
required)

| hereby declare that:
Each inventor's residence, mailing address, and citizenship are as stated below next to their name.

| believe the inventor(s) named below to be the original and first inventor(s) of the subject matter which is claimed and for
which a patent is sought on the invention entitled:

LIGHT EMITTING DIODE LIGHT SOURCE

(Title of the Invention)
the specification of which

D is attached hereto

OR
was filed on (MM/DD/YYYY) 05/05/2003 as United States Application Number or PCT International
Application Number 10/430,696 and was amended on (MM/DD/YYYY) (if applicable).

| hereby state that | have reviewed and understand the contents of the above identified specification, including the claims, as
amended by any amendment specifically referred to above.

N acknowled'ée' the duty to disclose information which is material to patentability as defined in 37 CFR 1.56, including for
continuation-in-part applications, material information which became available between the filing date of the prior appllcatuon
and the national or PCT international filing date of the continuation-in-part application.

| hereby claim foreign priority benefits under 35 U.S.C. 119(a)~(d) or (f), or 365(b) of any foreign application(s) for patent,
inventor’s or plant breeder’s rights certificate(s), or 365(a) of any PCT intemational application which designated at least one
country other than the United States of America, listed below and have also identified below, by checking the box, any foreign
application for patent, inventor's or plant breeder’s rights certificate(s), or any PCT international application having a filing date
before that of the application,on which priority is claimed.

Prior Foreign Application Foreign Filing Date Priority Certified Copy Attached?
Number(s) Country (MM/DD/YYYY) Not Claimed Yes No

L 0 o
[] [
[ [
L L] L]

[]] Additional foreign application numbers are listed on a supplemental priority data sheet PTO/SB/02B attached hereto.

[Page 1 of 2]
This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. 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 21 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, P.O. 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.
If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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PTQ/SB/01 (06-03)

Approved for use through 07/31/2003. OMB 0651-0032

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

uired to respond to a collection of information unless it contains a valid OMB contro! number.

DECLARATION — Utility or Design Patent Application

Direct all correspondence to: EI Customer Number: OR Correspondence address below

Name
DONALD J LENKSZUS

Address
PO BOX 3064

City State ZIP
CAREFREE AZ 85377-3064

Country Telephone Fax
USA 602-463-2010 480-575-1321

| hereby declare that all statements made herein of my own knowledge are true and that all statements made on information
and belief are believed to be true; and further that these statements were made with the knowledge that willful false
statements and the like so made are punishable by fine or imprisonment, or both, under 18 U.S.C. 1001 and that such wiliful
false statements may jeopardize the validity of the application or any patent issued thereon.

NAME OF SOLE OR FIRST INVENTOR:

—
A petition has been filed for this unsigned inventor

Given Name Family Name
.(first and middle [if any]] OEL M. . or Surname DRY
Inventor's Date
Signature ?_22 -0 3
Residence: City ate Country Citizenship
WINTERS TEXAS USA USA

Mailing Address
99 JOHN STREET, SUITE 926

City ) State P Country

NEW YORK NEW YORK 10038 USA

NAME OF SECOND INVENTOR: [C] A petition has been filed for this unsigned inventor
Given Name Family Name

(first and middle [if any]) or Surname

Inventor's - Date

Signature

Residence: City State Country Citizenship

Mailing Address

City State ZIP Country

E Additional inventors or a legal representative are being named on the supplemental sheet(s) PTO/SB/02A or 02LR attached hereto.

[Page 2 of 2]

Cree Ex. 1019 Page 32



Attorney Docket No.: OPTOLUM-003
PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of’

JOEL M. DRY

Filed: 05/05/2003

Title: LIGHT EMITTING DIODE LIGHT SOURCE
Serial No.: 10/430,696

POWER OF ATTORNEY

OPTOLUM, INC. is the owner of the above-identified patent, pursuant to an Assignment from the
owners of record, JOEL M. DRY to OPTOLUM, INC. In accordance with 37 CFR. § 3.73(b), a
copy of the Assignment is attached hereto. A copy of the Assignment has also been filed or is being
filed contemporaneously herewith for recordation with the Assignment Branch.

OPTOLUM, INC. hereby revokes all previous powers of attorney and appoints

Donald J. Lenkszus, Reg. No. 28,096
DONALD J. LENKSZUS, P.C.

P.O. BOX 3064

CAREFREE, AZ 85377

telephone (602) 463-2010

facsimile (480) 575- 1321

as its attorney with full powers of substitution, revocation and association, to transact all business in the
United States Patent and Trademark Office in connection with the above-identified patent application.

Please direct all correspondence regarding this patent application to Donald J. Lenkszus at the above
address and telephone number.

OPTOLUM, INC.

Dated: AUGUST 22 2003 By:

Name: JOEL M. DRY
Title: CEO
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UNITED STATES PATENT AND TRADEMARK OFFICE !! {
UNITED STATES DEPARTMENT OF COM E

United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
P.O. Box 1450
Alexandria, Virginia 22313-1450
WWW.USpto.gov

[ APPLICATION NO. | FILING DATE j FIRST NAMED INVENTOR [ ATTORNEY DOCKET NO. T CONFIRMATION NO. ]
10/430,696 05/05/2003 Joel M. Dry OPTOLUM-003 3639
7590 06/10/2004 ( EXAMINER ]
DONALD J LENKSZUS HO, TUTUV
PO BOX 3064
CAREFREE, AZ 85377-3064 | ART UNIT | paperNUMBER |
2818

DATE MAILED: 06/10/2004

Please find below and/or attached an Office communication concerning this application or proceeding.
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Application No. Applicant(s)

10/430,696 DRY, JOEL M.
Office Action Summary Examiner Art Unit

Tu-Tu Ho 2818

-- The MAILING DATE of this communication appears on the cover sh t with the correspondenc address --
Period for Reply ,

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION.

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed
after SIX (6) MONTHS from the mailing date of this communication.
- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mallmg date of this communication, even if timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

N Responsive to communication(s) filed on 05 May 2003.
2a)[ This action is FINAL. 2b)IX This action is non-final.
3)J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 0.G. 213.

Disposition of Claims

4)X Claim(s) 1-33 is/are pending in the application.
4a) Of the above claim(s) is/are withdrawn from consideration.
5] Claim(s) is/are allowed.
6)X] Claim(s) 1-33 is/are rejected.
7)J Claim(s) ____is/are objected to.
8)[] Claim(s) ____ are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)X The drawing(s) filed on 05 May 2003 and 26 August 2003 is/are: a)X] accepted or b)[] objected to by the
Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[_] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)[J Al b)[(d Some * ¢)[] None of:
1. Certified copies of the priority documents have been received.
2.0 certified copies of the priority documents have been received in Application No. _____
3.[0 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)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) [Z Notice of References Cited (PTO-892) 4) D Interview Summary (PTO413)

2) [[] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date.

3) [] information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5) [ Notice of Informal Patent Application (PTO-152)

Paper No(s)/Mail Date 6) D Other:

U.S. Patent [
TO?_?;ZE,G%E ﬁ%cﬂ 019 Office Action Summary Part of Paper No.:ﬁggﬁtg’é%m



Application/Control Number: 10/430,696 Page 2
Art Unit: 2818

DETAILED ACTION

Double Patenting

1. The nonstatutory double patenting rejection is based on a judicially created doctrine
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or
improper timewise extension of the "right to exclude" granted by a patent and to prevent possible
harassment by multiple assignees. See In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed.
Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686
F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA
1970);and, In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) may be used to
overcome an actual or provisional rejection based on a nonstatutory double patenting ground
provided the conflicting application or patent is shown to be commonly owned with this
application. See 37 CFR 1.130(b).

Effective January 1, 1994, a registered attorney or agent of record may sign a terminal
disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37
CFR 3.73(b).

2. Claims 1-33 are rejected under the judicially created doctrine of obviousness-type double
patenting as being unpatentable over claims 1-23 of U.S. Patent No. 6,573,536 (the ‘536 patent).
Although the conflicting claims are not identical, they are not patentably distinct from each
other. Claims 1-33 of the present invention is a similar version of the claimed invention in

claims 1-23 of the above-identified U.S. Patent with similar intended scope.

With respect to claims 2-3 and 7-10, the claims of the ‘536 patent recite an LED light
source comprising an elongated thermally conductive member as claimed including a thermal
transfer media but fails to recite an electromechanical device including a fan. However, at the
time the invention was made, the use of an electromechanical device including a fan for the

purpose of removing thermal energy (heat), in particular for the purpose of removing thermal
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Application/Control Number: 10/430,696 Page 3
Art Unit: 2818

energy from an LED light source so that the light source maintains a set value, was known. See,
for example, U.S. Patent Application Publication No. 20020056804 by Konagaya, paragraphs
[0007] through [0009]. Therefore, it would have been obvious to incorporate an
electromechanical device including a fan into the claims of the ‘536 patent. One would have
been motivated to make such a modification for the purpose of removing thermal energy from a
device, particularly an LED light source.

Referring to claims 24-25 and 28-29, the claims of the ‘536 patent recite an LED light
source comprising an elongated thermally conductive member as claimed but fails to recite a
solid state cooling apparatus comprising a Peltier device coupled to the elongated thermally
conductive member. However, at the time the invention was made, the use of a solid state
cooling apparatus comprising a Peltier device coupled to the elongated thermally conductive
member for the purpose of removing thermal energy from an LED light source so that the light
source maintains a set value was known. See, for example, U.S. Patent Appilication Publication
No. 20020056804 by Konagaya, paragraphs [0007] through [0009]. Therefore, it would have
been obvious to incorporate a solid state cooling apparatus comprising a Peltier device into the
claims of the ‘536 patent. One would have been motivated to make such a modification for the
purpose of removing thermal energy from an LED light source.

Referring to claims 6, 12-13, 26, and 30, the claims of the ‘536 patent recite an LED light
source comprising an elongated thermally conductive member as claimed but fails to recite a
solid state cooling apparatus comprising a piezoelectric device coupled to the elongated
thermally conductive member. However, at the time the invention was made, the use of a solid

state cooling apparatus comprising a piezoelectric device for cooling electronic circuits was
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Application/Control Number: 10/430,696 Page 4
Art Unit: 2818

known. See, for example, U.S. Patent 5,861,703 to Losinski, who discloses that piezoelectric
fans offer significant advantages in that they have fewer moving parts, generate very little heat,
and can be used in harsh environments with wide temperature ranges, wide humidity ranges
(column 1, lines 23-29). Therefore, it would have been obvious to incorporate a solid state
cooling apparatus comprising a piezoelectric device into the claims of the ‘536 patent. One
would have been motivated to make such a modification for the purpose of cooling an electronic
circuit, particularly one including an LED light source, in view of the suggestion by Losisski that
piezoelectric fans offer significant advantages because they have fewer moving parts, generate
very little heat, and can be used in harsh environments with wide temperature ranges, wide
humidity ranges.

Referring to claims 32 and 33, the claims of the ‘536 patent recite an LED light source
comprising an elongated thermally conductive member as claimed including LEDs on an outer
surface of the elongated thermally conductive member - the LED carrier - but fails to recite a
coating infused with an optically reflective material carried on the LED carrier. However, at the
time the invention was made, the use of an LED carrier coated with a reflective was known. See,
for example, U.S. Patent 5,949,347 to Wu, who discloses in Figures 3C, 5C, 7C and column 4,
lines 15-21 that a light source 20 having an LED carrier coated with a reflective material results
in a light source with an even illumination. Therefore, it would have been obvious to incorporate
a coating infused with a reflective material into the LED-carrier, elongated-thermally-conductive
member of the claims of the ‘536 patent. One would have been motivated to make such a

modification for the purpose of providing an LED light source having even illumination.
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Application/Control Number: 10/430,696 Page 5
Art Unit: 2818

3. A rejection based on double patenting of the "same invention" type finds its support in
the language of 35 U.S.C. 101 which states that "whoever invents or discovers any new and
useful process ... may obtain a patent therefor ..." (Emphasis added). Thus, the term "same
invention," in this context, means an invention drawn to identical subject matter. See Miller v.
Eagle Mfg. Co., 151 U.S. 186 (1894); In re Ockert, 245 F.2d 467, 114 USPQ 330 (CCPA 1957),
and In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970).

A statutory type (35 U.S.C. 101) double patenting rejection can be overcome by
canceling or amending the conflicting claims so they are no longer coextensive in scope. The

filing of a terminal disclaimer cannot overcome a double patenting rejection based upon 35
U.S.C. 101.

4. Claims 32-33 are provisionally rejected under 35 U.S.C. 101 as claiming the same

invention as that of claims 22-23 of copending Application No. 10/430,732.

This is a provisional double patenting rejection since the conflicting claims have not in

fact been patented.

Conclusion
S. The prior art made of record and not relied upon is considered pertinent to applicant's
disclosure.

a. U.S. Patent 5,890,794 to Abtahi et al. discloses a light source comprising:
an elongate insulating member 42 having an outer surface;

at least one light emitting diode carried on said insulating member outer surface;,
one or more electrical conductors carried by said elongate insulating member and

connected to said at least one light emitting diodes to supply electrical power thereto; and
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Application/Control Number: 10/430,696 Page 6
Art Unit: 2818

said elongate insulating member being configured to conduct heat away from said at least
one light emitting diode to fluid contained by said elongate insulating member.

b. U.S. Patent 6,274,924 to Carey et al. discloses a light emitting die assembly
comprising: metal leads, an insulating body attached to the metal leads, the insulating bode
having a cavity, a heat sink connected to the insulating body and positioned relative to the cavity
for being thermally coupled to a die, and a lens positioned relative to the cavity for transmitting

light emitted from the die.

6. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Tu-Tu Ho whose telephone number is (571) 272-1778. The
examiner can normally be reached on 6:30 am - 5:00 pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, DAVID NELMS can be reached on (571) 272-1787. The fax phone numbers for the
organization where this application or proceeding is assigned are (703) 872-9306 for regular
communications and (703) 872-9306 for After Final communications.

Any inquiry of a general nature or relating to the status of this application or proceeding
should be directed to the receptionist whose telephone number is (703) 308-1782.

—Fff v ﬁdwm

Supervisory Patent Examiner
Tu-Tu Ho Technology Center 2800

June 01, 2004
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Application/Control No. Applicant(syPatent Under
10/430,696 S;f,’fa naton
Notice of References Cited . - :
Examiner Art Unit
Tu-Tu Ho 2818 Page 1 of 1
U.S. PATENT DOCUMENTS
* Countr?%coudr:-?‘l':ntm'\i‘;mﬁ; Code MM[3$$YY Name Classification
A | US-5,861,703 01-1999 Losinski, Armand 310/330
B | US-5,890,794 04-1999 Abtahi et al. 362/294
c | US-5,949,347 09-1999 Wu, Chen H. 340/815.45
D | US-6,274,924 08-2001 Carey et al. 257/676
E | US-6,573,536 06-2003 Dry, Joel M. 257/88
F | US-2002/0056804 05-2002 Konagaya, Tatsuya 250/208.1
G | US-
H | US-
I | US-
J | US-
K | US-
L | US-
M | US-
FOREIGN PATENT DOCUMENTS
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N
0o
P
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S
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
U
\
W
X

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001)
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PTO/SBI21 (D2-04)
Approved for use through 07/31/2006. OMB 0651-0031
U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

Apphwuon Number 104420696

TRANSMITTAL Fifng Date 0510572003 IVED
FORM First Named Inventor pymy— CENTER
{to be used for sl comespondence after instial filing) At Unit 2818 JUN 3 2004
Examiner Name TU TU HO =

Attomey Docket Number

\ Total Number of Pages in This Submission ! |

OPTOLUM-003 J

ENCLOSURES  (Check ail that apply)

D D After Allowance communication
Fee Transmittal Form Drawing(s) to Technology Center (TC)
D L D Appeal Communication to Board
Fee Aftached Licensing-related Papers of Appeals and Interferences
. Appeal Communication to TC
Amendment/Reply D Petition I:I (Appeal Notice, Brief, Reply Brief)
D Petition to Convert to a D ! X
After Final Provisional Application Propristary Information
Power of Attorney, Revocation
Affidavits/declaration(s) D Change of Comrespondence Address l:l Status Letter
X o Other Enclosure(s) (please
D Extension of Time Request Teminal Disdlaimer Identify below):
D Express Abandonment Request D Request for Refund pto 2038
D Information Disclosure Statement D CD, Number of CD{s)
[[] Setied Copy of Prioriy [Remarks ] :
Document(s) a
Cem i
D Response to Missing Parts/ 9 o “(/)
Incomplete Application - '(1‘\
ISR o Y
Response ta Missing Paris — wn el
under 37 CFR 1.52 or 1.53 C— -\
[ \
= 2 O
SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT v
Ei"" DONALD J LENKSZUS, PC
Individual name / L/
Signature /l /\/\/‘”
Date JUNE 23,2004 \

CERTIFICATE OF TRANSMISSION/MAILING

| hereby certify that this correspondence is being facsimite 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, P.O. Box 1450, Alexandria, VA 22313-1450 on
the date shown below.

Typed or printed name
DONALD J LENKSZUS 4
Fa)
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Commissioner of Patents
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AMENDMENT

Responsive to the Office Action dated 06/10/2004, please amend the above-identified
application as follows: '
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IN THE CLAIMS:

CLAIM 1 (ORIGINAL). A light source comprising:

an elongate thermally conductive member having an outer surface;

a plurality of light emitting diodes carried on said elongate member outer surface
at least some of said light emitting diodes being disposed in a first plane and others of
said light emitting diodes being disposed in a second plane not coextensive with said first
plane;

said elongate thermally conductive member being configured to conduct heat
away from said light emitting diodes to fluid contained by said elongate thermally
conductive member;

said elongate thermally conductive member comprises one or more surface
discontinuities to enhance heat dissipation; and

a fluid movement device in fluid communication with said elongate thermally
conductive member to enhance movement of said fluid over at least some of said heat

surface discontinuities.

CLAIM 2 (ORIGINAL). A light source in accordance with claim 1, wherein:

said fluid movement device comprises an electromechanical device.

CLAIM 3 (ORIGINAL). A light source in accordance with claim 2, wherein:

said electromechanical device comprises a fan.

CLAIM 4 (ORIGINAL). A light source in accordance with claim 1, wherein:
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said fluid movement device comprises an electronic device.

CLAIM 5 (ORIGINAL). A light source in accordance with claim 1, wherein:

said fluid movement device comprises a solid state device.

CLAIM 6 (ORIGINAL). A light source in accordance with claim 1, wherein:

said fluid movement device comprises an piezoelectric device.

CLAIM 7 (ORIGINAL). A light source in accordance with claim 1, wherein:
said elongate thermally conductive member is configured to conduct heat away

from said light emitting diodes to fluid proximate said elongate member outer surface.

CLAIM 8 (ORIGINAL). A light source in accordance with claim 7, wherein:

said fluid proximate said elongate member outer surface comprises air.

CLAIM 9 (ORIGINAL). A light source in accordance with claim 7, wherein:

said fluid movement device comprises an electromechanical device.

CLAIM 10 (ORIGINAL). A light source in accordance with claim 9, wherein:

said electromechanical device comprises a fan,

CLAIM 11 (ORIGINAL). A light source in accordance with claim 7, wherein:

said fluid movement device comprises an electronic device.
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CLAIM 12 (ORIGINAL). A light source in accordance with claim 7, wherein:

said fluid movement device comprises a solid state device.

CLAIM 13 (ORIGINAL). A light source in accordance with claim 12, wherein:

said fluid movement device comprises an piezoelectric device.

CLAIM 14 (ORIGINAL). A light source in accordance with claim 1, wherein:
said fluid contained by said elongate thermally conductive member is a cooling

medium other than air.

CLAIM 15 (ORIGINAL). A light source in accordance with claim 1, wherein:

said elongate thermally conductive member comprises a tube.

CLAIM 16 (ORIGINAL). A light source in accordance with claim 15, wherein:

said tube has a cross-section in the shape of a polygon.

CLAIM 17 (ORIGINAL). A light source in accordance with claim 6,wherein:

said tube has a cross-section having flat portions.

CLAIM 18 (ORIGINAL). A light source in accordance with claim 1, wherein:

said elongate thermally conductive member comprises a channel.
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CLAIM 19 (ORIGINAL). A light source in accordance with claim 18, wherein:

said elongate thermally conductive member comprises an extrusion.

CLAIM 20 (ORIGINAL). A light source in accordance with claim 18, wherein:

said extrusion is an aluminum extrusion.

CLAIM 21 (ORIGINAL). A light source in accordance with claim 1, wherein:

each of said light emitting diodes emits white light.

CLAIM 22 (ORIGINAL). A light source in accordance with claim 1, wherein:

at least some of said light emitting diodes emit colored light.

CLAIM 23 (ORIGINAY). A light source comprising:

an elongate thermally conductive member having an outer surface;

a plurality of light emitting diodes carried on said elongate member outer surface
at least some of said light emitting diodes being disposed in a first plane and others of
said light emitting diodes being disposed in a second plane not coextensive with said first
plane;

said elongate thermally conductive member being configured to conduct heat
away from said light emitting diodes to fluid contained by said elongate thermally
conductive member; and

a cooling apparatus coupled to said elongate thermally conductive member to

enhance cooling of said plurality of light emitting diodes.
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CLAIM 24 (ORIGINAL). A light source in accordance with claim 23, wherein:

said cooling device comprises a solid state cooling device.

CLAIM 25 (ORIGINAL). A light source in accordance with claim 23 wherein:

said cooling device comprises a Peltier device.

CLAIM 26 (ORIGINAL). A light source in accordance with claim 23 wherein:

said cooling device comprises a Piezoelectric device.

CLAIM 27 (ORIGINAL). A light source comprising:
an elongate thermally conductive member having an outer surface;
at least one light emitting diode carried on said elongate member outer surface;
said elongate thermally conductive member being configured to conduct heat
away from said at least one light emitting diode; and
a cooling apparatus coupled to said elongate thermally conductive member to

enhance cooling of said at least one light emitting diode.

CLAIM 28 (ORIGINAL). A light source in accordance with claim 27, wherein:

said cooling device comprises a solid state cooling device.

CLAIM 29 (ORIGINAL). A light source in accordance with claim 27 wherein:

said cooling device comprises a Peltier device.
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CLAIM 30 (ORIGINAL). A light source in accordance with claim 27 wherein:

said cooling device comprises a Piezoelectric device.

CLAIM 31 (CURRENTLY AMENDED). A light source comprising:

an elongate thermally conductive member having an outer surface;

at least one light emitting diedes diode carried on said elongate member outer
surface;

one or more electrical conductors carried by said elongate thermally conductive
member and connected to said at least one light emitting diedes diode to supply electrical
power thereto;

said elongate thermally conductive member being configured to conduct heat
away from said at Jeast one light emitting diode to fluid contained by said elongate
thermally conductive member; and

a fluid moving device in fluid communication with said elongate thermally

conductive member to move said fluid.

CLAIM 32 (CURRENTLY AMENDED). A light source comprising:

an elongate thermally conductive member having an outer surface;

a plurality of light emitting diodes carried on said elongate member outer surface
at Jeast some of said light emitting diodes being disposed in a first plane and others of
said light emitting diodes being disposed in a second plane not coextensive with said first

plane;
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electrical conductors carried by said elongate thermally conductive member and
connected to said plurality of light emitting diodes to supply electrical power thereto; and
said elongate thermally conductive member being configured to conduct heat
away from said light emitting diodes to fluid contained by said elongate thermally
conductive member;

a fluid moving device in fluid communication with said elongate thermally

conductive member_to move said fluid; and

a coating carried on said elongate thermally conductive member.

CLAIM 33 (ORIGINAL). A light source in accordance with claim 32, wherein:

said coating is infused with optically reflective material,
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REMARKS

Claims 1-33 are in the application as filed.

Claims 1-33 stand rejected under the judicially created doctrine of obviousness-type
double patenting over U.S. Patent 6,573,536.

The Examiner’s basis for the rejection is that the claims in the present invention
are a “similar version” of the claimed invention in claims 1-23 of the ‘536 patent

A terminal disclaimer is filed herewith thereby removing the basis for the obviousness
type double patenting rejection.

Claims 32 and 33 additionally stand provisionally rejected under 35 USC 101 as claiming
the same invention as that of claims 22-23 of copending Application No. 10/430,732.

By the foregoing amendment claim 32 has been amended to include “a fluid moving
device in fluid communication with said elongate thermally conductive member to move
said fluid”. No new matter has been added by this amendment.

The claims of the copending application do not have such a limitation.

Since claim 33 depends from claim 32, the amendment removes the 35USC 101 double
patenting rejection of claims 32 and 33.

Claim 31 has been amended to correct minor errors.

It is believed that the clairns in the application are now in condition for allowance.
Reexamination and reconsideration are requested. It is also requested that the claims be
allowed and this application be passed to issue. An early notice of allowance would be

appreciated.
Respestfully ul%jici,/

Donald J. lenkszus
Reg No 28,096

CERTIFICATE OF TRANSMISSION
I hercby centify that this document (and any as referved to as being attached or enclosed) is being transmitted by
facsimile to the United States Patent and Trademark Office on June 23 , 2004,
I hereby declare that all statements made herein of my own knowledge are true and that all statements made on
information and belief are believed to be true; and further that these statements were made with the knowledge that willful
falsc statcments and the like so made are punishable by fine or imprisonment, or both, under Scction 1003 of Title 18 of
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the United States Code, and that such wiltful false statements may jeopardize the validity of, ze application or any patent

issued th .
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Filed: 05/05/2003
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The owner*, OPTOLUM.INC. , of 100 percent interest in the instant application hereby

disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant application,
which would extend beyond the expiration date of the full statutory term defined in 35 U.S.C. 154 and 173, as presently
shortened by any terminal disclaimer, of prior Patent No. 6,573,536 . The owner hereby agrees that any patent
so granted on the instant application shall be enforceable only for and during such period that it and the prior patent are
commonly owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee,
its successors or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of any patent granted on the instant
application that would extend to the expiration date of the full statutory term as defined in 35 U.S.C. 154 and 173 of the
prior patent, as presently shortened by any terminal disclaimer, in the event that it iater: expires for failure to pay a
maintenance fee, is held unenforceable, is found invalid by a court of competent jurisdiction, is statutorily disclaimed in
whole or terminally disclaimed under 37 CFR 1.321, has all claims canceled by a reexamination certificate, is reissued, or
is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal
disclaimer.

Check either box 1 or 2 below, if appropriate.

1 D For submissions on behalf of an organization (e.g., corporation, partnership, university, govemment agency,
) etc.), the undersigned is empowered to act on behalf of the organization.

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on
information and belief are believed to be true; and further that these statements were made with the knowledge that willful
false statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of
the United States Code and that such willful false statements may jeopardize the validity of the application or any patent
issued thereon.

2. The undersigned is an attorney or agent of record. ﬁ\
AN
DatL '

gignature[

4 EFLORES 00000109 10430695 » DONALD J. LENKSZUS
) 29.00 0P Typed or printed name

602-463-2010
Telephone Number

Terminal disclaimer fee under 37 CFR 1.20(d) included.

WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PT0-2038.

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner).

Form PTO/SB/96 may be used for making this certification. See MPEP § 324.

This collection of information is required by 37 CFR 1.321. 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 govermed by 35 U.5.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 timea you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information QOfficer, U.S. Patent
and Trademark Office. U.S. Department of Commaerca, P.O. 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.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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A

Application No, Applicant(s)
10/430,696 DRY, JOEL M.

Office Action Summary Examiner At Unit
Tu-TuHo 2818

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- Ifthe period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. -
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

N Responsive to communication(s) filed on 23 June 2004.
2a)[] This action is FINAL. 2b)X This action is non-final.
3)[J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)[{ Claim(s) 1-33 is/are pending in the application‘.
4a) Of the above claim(s) is/are withdrawn from consideration.
5[ Claim(s) is/are allowed.
6)J Claim(s) 1-13 and 15-33 is/are rejected.
7 Claim(s) 14 is/are objected to.
8)[J Claim(s) _____ are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)X] The drawing(s) filed on 05/05/2003 and 08/26/2003 is/are: a)[] accepted or b)[X] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. §119 - - R - - - - T

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or ().
a)(JAIl b)[J] Some * ¢)[] None of: .
1.[J Certified copies of the priority documents have been received.
2.[] cCertified copies of the priority documents have been received in Application No. ______
3.[] 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)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachmeni(s)
1) [X] Notice of References Cited (PTO-892) . 4 [ interview Summary (PTO-413)
2) [ Notice of Draftsperson’s Patent Drawing Review (PT0O-948) Paper No(s)/Mail Date. _
3) [ Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5) [ Notice of Informal Patent Application (PTO-152)
Paper No(s)/Mail Date 6) [] other:
US Paent s Jp@@a e 10 19

i Page 65
PTOL-326 (Rev. 1-04) Office Action Summary Part of Paper No./Mail Date 20050215



Application/Control Number: 10/430,696 Page 2
Art Unit: 2818

DETAILED ACTION

Drawings
1. The drawings are objected td under 37 CFR 1.83(a). The drawings must show every
feature of the invention specified in the claims. Therefore, the “piezoelectric device” of claims
6, 13, 26, and 30, the “Peltier device” of claims 25 and 29, and the “cooling medium other
than air” of claim 14 must be shown or the feature(s) canceled from the claim(s). No new
matter should be entered.

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in reply to
the Office action to avoid abandonment of the application. Any amended replacement drawing
sheet should include all of the figures appearing on the immediate prior version of the sheet,
even if only one figure is being amended. The figure or figure number of an amended drawing
should not be labeled as “amended.” If a drawing figure is to be canceled, the appropriate figure
must be removed from the replacement sheet, and where necessary, the remaining figures must
be renumbered and appropriate changes made to the brief description of the several views of the
drawings for consistency. Additional-replacement sheets-may-be necessary-to-show the
renumbering of the remaining figures. The replacement sheet(s) should be labeled “Replacement
Sheet” in the page header (as per 37 CFR 1.84(c)) so as not to obstruct any portion of the
drawing figures. If the changes are not accepted by the examiner, the applicant will be notified
and informed of any required corrective action in the next Office action. The objection to the

drawings will not be held in abeyance.
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Application/Control Number: 10/430,696 ' Page 3
Art Unit: 2818

Claim Objections
2. Claim 17 is objected to because of the following informalities:
Claim 17 recites:
“A light source in accordance with claim 6, }vherein: said tube”
which should be
“A light source in accordance with claim 15, wherein: said tube”
because only claim 15 provides proper antecedent basis for “said tube”

Appropriate correction is required.

Claim Rejections
3. The text of those sections of Title 35, U.S. Code not included in this action can be found

in a prior Office action.

Claim Rejections - 35 USC § 102 or 103
4.  Claims 23, 27, and 31 are rejected under 35 U.S.C. 102(e) as anticipated by or, in the
.. alternative, under 35 U.S.C..103(a) as obvious.over Zhang U.S.-Patent-6,715,900 (the ‘900
patent).
‘ The ‘900 patent discloses in the figures, particularly Fig. 1, and respective portions of the
specification a device as claimed ér substantially as claimed.

Referring to claim 27, the ‘900 patent discloses a light source comprising:
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Application/Control Number: 10/430,696 _ Page 4
Art Unit: 2818

an elongate thermally conductive member (“supporting frame” 21, made of a good heat
conduction material and is hollow, column 3, lines 38-50) having an outer surface (“peripheral
surface” 213, column 3, lines 30-32);,

at least one light emitting device (“high efficiency solid-state light source”, column 1,
lines 4-10, or “luminary element” 222, column 3, lines 30-35) carried on said elongate member
outer surface (best seen in Figs. 2 and 4); -

said elongate thermally conductive member being configured to conduct heat away from
said at least one light emitting diode; and

a cooling apparatus (30, column §, lines 1-10) coupled to said elongate thermally
conductive member to enhance cooling of said at least one light emitting device.

However, the reference, in the detailed deécription and in the claims, does not explicitly
disclose that the light emitting device is a light emitting diode. Nevertheless, the reference
appears to disclose and claim the at least one light emitting device as a light emitting diode
because it disclose so in the “Description of Related Arts” section. Furthermore, the symbol
depicted in Fig. 5 is that for a light emitting diode. On the one hand, if one subscribes to the
notion that generally. features disclosed in the “Description of Related Arts” section are carried
over to the detailed description — unles.s the features are something that the inventor in question
is trying to change or improve — then the claim is anticipated by the reference. On the other
hand, it would have been obvious to one of ordinary skill in the art at the time the invention was
made to change from light emitting device to light emitting diode with easy because light

emitting diodes offer advantage such as lower power consumption and instant light emission
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Application/Control Number: 10/430,696 Pdge 5
Art Unit: 2818

(column 1, lines 14-20). For ease of explanation, the reference’s light emitting device is referred
to as light emitting diode hereinafter.

Referring to claims 23 and 31, the reference further disclose that the light emitting diode
comprises a plurality of light emitting diodes (Figs. 1 and 5) and that the reference’s cooling
apparatus 30 is the same as a “fluid moving device” as claimed, but fails to explicitly teach that
said elongate thermally conductive member 21 contains fluid so that the “fluid moving device in
fluid communication with said elongate thermally conductive member to move said fluid”.
Nevertheless, the reference discloses that said elongate thermally conductive member 21 could
be an elongate hallow member (column 3, lines 42-47). As such, the elongate hallow thermally
conductive member must contain a fluid (air) since the reference fails té disclose that the
elongate hallow thermally conductive member is devoid of air (i.e., the reference fails to disclose
efforts to remove the naturally occurring air in the elongate hallow thermally conductive
member). Since the fluid (air) is naturally present in this embodiment, this embodiment
discloses or appears to disclose that the fluid moving device is in fluid communication with said

elongate thermally conductive member to move said fluid.

Claim Rejections - 35 USC § 103
S. Claims 1, 15-17, aﬁd 18-22 are rejected under 35 U.S.C. 103(a) as being unpatenfable
over the ‘900 patent for being obvious.
Referring to claim 1, the ‘900 patent discloses a light source as claimed or substantially
as claimed and as detailed above for claims 23, 27, and 31-32, but fails to disclose surface

discontinuities in the elongated thermally conductive member 21 to enhance heat dissipation and
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Application/Control Number: 10/430,696 Page 6
Art Unit: 2818

a fluid movement device. However, the reference’s device having an elongated thermally
conductive member 21/30 and the fluid movement device 30, when the portion 21 of the
elongated thermally conductive member 21/30 is hollow (as detailed above), is functionally
indistinguishable from the claim. To be specific, the reference discloses a light source
comprising;

an elongate thermally conductive member (21/30) having an outer surface;

a plurality of light emitting diodes carried on said elongate member outer surface at lgast
some of said light emitting diodes being disposed in a first plane and others of said light emitting
diodes being disposed in a second plane not coextensive with said first plane;

said (hollow) elongate thermally conductive member being configured to conduct heat
away from said light emitting diodes to fluid contained by said elongate thefmally conductive
member; |

said elongate thermally conductive member comprises one or more surface
discontinuities (defined by fins 33) to enhance heat dissipation; and

a portion (30) of the elongate thermally conductive member (21/30) functioning as a fluid
movement device in fluid communication with said elongate thermally conductive member -
(21/30) to enhance movement of said fluid over at least some of said heat surface discontinuities.

Since the disclosed device is functionally indistinguishable from the claimed device, the
claimed device is not patentable.

Referring to claims 15 and 17, the reference further discloses that said elongate '
thermally conductive member comprises a tube (hollow portion 21) and that said tube inherently

has a cross-section having flat portions. Referring to claim 16, although the reference does not
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Application/Control Number: 10/430,696 Page 7
Art Unit: 2818

disclose that the tube could be a polygon, the change to the specific shape would not result in an
unexpected outcome to the operation of the device and therefore would have been obvious to one
of ordinary skill in the art at the time the invention was made.

Referring to claims 18 and 19, the reference further discloses that said elongate
thermally conductive member (21/30) comprises a channel (defined by blades 33) and that said
elongate thermally conductive member comprises an extrusion (blade 33).

Referring to claim 20, although the reference fails to disclose aluminum as a material for
extrusion 33, the reference teaches that the portion 30 of the elongate thermally conductive
member (21/30) is made of a material having good heat conductivity (column 5, lines 10-14),
and since aluminum is known tp be a good heat conductivity, the use of good heat conductivity
aluminum for extrusion 33 would have been obvious to one of ordinary skill in the art at the time
the invention was made.

Referring to claims 21 and 22, the reference further discloses that light emitting diodes

could generate various colors including white (column 1, lines 40-45).

6.  Claims 1-3, 7-10 are-rejected under- 35 U:S.C. 103(a) as-being unpatentable over the ‘900 -
patent for being obvious in view of common knowledge or in view of Konagaya U.S. Patent
Application Publication No. 20020056804 (the ‘804 publication).

Claim 1 is unpatentable over the ‘900 patent as detailed above including the fluid
movement device 30. Alternately, the ‘900 patent’s light source does not comprise a fluid
movement device. In other words, the reference discloses a light source comprising:

an elongate thermally conductive member (21/30) having an outer surface; (and)
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Application/Control Number: 10/430,696 Page 8
Art Unit: 2818

a plurality of light emitting diodes carried on said elongate member outer surface at least
some of said light emitting diodes being disposed in a first plane and others of said light emitting
diodes being disposed in a second plane not coextensive with said first plane;

said (hollow) elongate thermally conductive member being configured to conduct heat
away from said light emitting diodes to fluid contained by said elongate thermally conductive
member; and

said elongate thermally conductive member (21/30) comprises one or more surface
discontinuities (defined by fins 33) to énhance heat dissipation.

However, the reference fails to disclose a “a fluid movement device in fluid
communication with said elongate thermally conductive member to enhance movement of said
fluid over at least some of said heat surface discontinuities”, which fluid movement device is an
electrofnechanical fan.

Nevertheless, at the time the invention was made, the use of an electromechanical fan to
remove heat, specifically heat from a light source, is known, therefore the use of an
electromechanical fan to remove heat from the light source would have been obvious to one of
ordinary skill in the art and would not be-patentable.- See; for-example, the ‘804 publication;-

paragraphs [0008] and [0009], for such a usage.
7. Claims 1, 4-6, 7, 11-13, 23-24, 26, 27-28, and 30 are rejected under 35 U.S.C. 103(a) as

being unpatentable over the ‘900 patent in view of Losinski U.S. Patent 5,861,703 (the ‘703

patent).
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Application/Control Number: 10/430,696 Page 9
Art Unit; 2818

Claims 1, 23, and 27 are unpatentable over the ‘900 patent as detailed above including
the fluid movement device 30 or the cooling apparatus 30. Alternately, the ‘900 patent’s light
source does not comprise a fluid movement device or a cooling apparatus. In other words, the
reference discloses a light source comprising:

an elongate thermally conductive member (21 or 21/30) having an outer surface; (and)

a plurélity of light emitting diodes carried on said elongate member outer surface at least
some of said light emitting diodes being disposed in a first plane and others of said light emitting
diodes being disposed in a second plane not coextensive with said first plane;

said (hollow) elongate thermally.conductive member being configured to conduct heat
away from said light emitting diodes to fluid contained by said elongate thermally conductive
member; and

said elongate thermally conductive member (21/30) comprises one or more surface
discontinuities (defined by fins 33) to enhance heat dissipation.

However, the reference fails to disclose a “a fluid movement device in fluid
communication with said elongate thermally conductive membeér to enhance movement of said
- fluid over at least some of-said heat surface discontinuities” or fails to disclose a cooling -
apparatus so as to be coupled to said elongate thermally conductive member to enhance cooling
of said light emitting diodes, which fluid movement device or which cooling apparatus is an
electronic solid-state piezoelectric device.

Nevertheless, at the time the invention was made, the use of an electronic solid-state
piezoelectric device to remove heat, specifically heat from a light source, is known; therefore the

use of an electronic solid-state piezoelectric device to remove heat from the light source would
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Application/Control Number: 10/430,696 Page 10
Art Unit: 2818

have been obvious to one of ordinary skill in the art and would not be patentable. See, for

example, the ‘703 patent, column 1, lines 23-29, for such a usage.

8. Claims 23-25 and 27-29 are rejected under 35 U.S.C. 103(a) as being unpatentable over
the ‘900 patent in view of the ‘804 publication.

Claims 23 and 27 are unpatentable over the ‘900 patent as detailed above including the
cooling apparatus 30. Alternately, the ‘900 patent’s light source does not comprise a cooling
apparatus. In other words, the reference discloses a light source comprising:

an elongate thermally conducfive member (21) having an outer surface; (and)

a plurality of light emitting diodes carried on said elongate member outer surface at least
some of said light emitting diodes being disposed in a first plane and others of said light emitting
diodes being disposed in a second plane not coextensive with said first plane;

said (hollow) elongate thermally copductive member being configured to conduct heat
away from said light emitting diodes to fluid contained by said elongate thermally conductive
member.

- .. However, the reference fails to disclose a cooling apparatus-so as-to be coupled to said- -
elongate thermally conductive member to enhance cooling of said light emitting diodes, said
cooling apparatus is an electronic solid-state Peltier device.

Nevertheless, at the time the invention was made, the use of an electfonic solid-state
Peltier device to remove heat, specifically heat from a light source, is known, therefore the use of

an electronic solid-state Peltier device to remove heat from the light source would have been
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Application/Control Number: 10/430,696 * Pagell
Art Unit: 2818

obvious to one of ordinary skill in the art and would not be patentable. See, for example, the

‘804 publication, paragraphs [0008] and [0009], for such a usage.

9. Claims 32-33 are rejected under 35 U.S.C. 103(a) as being unpatentable over the ‘900
patent in view of Wu U.S. Patent 5,949,347 (the ‘347 patent).

Similarly as detailed above for claims 23, 27, and 31, the ‘900 patent discloses a light
source as claimed including the elongate thermally conductive member (or LED carrier 21/30),
but fails to disclose a coating carried on said elongate thermally conductive member or LED
carrier as claimed.

W, in disclosing a light source, teaches that an LED carrier coated with a reflective
material results in a light source with an even illumination (column. 4, lines 15-21). Therefore, it
wgﬁld have been obvious to one of ordinary skill in the art the time the invention was made to
form the reference’s light carrier 21 of the elongate thermally conductive member/ light carrier

21/30 so that it has a coating of a reflective material so as to result in a light source with an even

illumination.

Allowable Subject Matter
10.  Claim 14 is 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.
The following is an examiner’s statement of reasons for the indication of allowable

subject matter: The cited art, whether taken singularly or in combination, especially when all
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Application/Control Number: 10/430,696 Page 12
Art Unit: 2818

limitations are considered within the claimed specific combination, fails to teach or render
obvious a light source having all limitations as recited in claims 1 and 14, characterized in that
the elongated thermally conductive member comprises surface discontinuities and the fluid

contained by said elongate thermally conductive member is a cooling medium other than air.

Conclusion

11.  Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Tu-Tu Ho whose telephone number is (571) 272-1778. The
examiner can normally be reached on 6:30 am - 5:00 pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, DAVID NELMS can be reached on (571) 272-1787. The fax phone numbers for the
organization where this application or proceeding is assigned are (703) 872-9306 for regular
communications and (703) 872-9306 for After Final communications.

Any inquiry of a general nature or relating to the status of this application or proceeding

should be directed to the receptionist whose felephone number 1s (703) 308-1782.

Tu-Tu Ho
February 16, 2005
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RECEIVED
CENTRAL FAX CENTER

MAY 17 2005

Atterrey Docket OPTOLUAL -008

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Application of:

JOEL DRY : Group Art No.: 2818
Serial No. 10/430,696 :

Filed: 05/05/2002 :

Title: LIGHT EMITTING DIODE LIGHT SOURCE

Commissioner of Patents

FO Box 1450

Alexandria, VA 22313-1450

AMENDMENT

Responsive to the Qffice Action dated 02/17/2005, please amend the above-identified
application as follows:

PAGE 2/33* RCVD AT 51712005 8:58:28 PM [Eastem Daylight Time] * SVR:USPTO-EFXRF-4/3* DNIS:8729306 * CSID:480 595 7695 * DURATION (mm-s}:08-52
Cree Ex. 1019 Page 80



Tuesday, May 17, 2005 5:59 PM DONALD LENKSZUS 480-595-7695 p.03

Sertal No. 10/430,696

IN THE CLAIMS:

CLAIM 1 (ORIGINAL). A light source comprising:

an elongate thermally conductive member having an outer surface:

a plurality of light emitting diodes carried on said elongate member outer surface
at least some of said light emitting dicdes being disposed in a first plane and others of
said light emitting diodes being disposed in a sevond plane not coextensive with said first
plane:

said elongate thermally conductive member being configured to conduct heat
away from said light emitting diodes to fluid contained by said slongate thermally
conductive member:

said elongate thermally conductive member comprises one or more swface
discontinuities to enhance heat dissipation: and

\ a fluid movement device in fluid communication with said elongate thermally
conductive member to enhance movement of said fluid over at least some of said heat

swface discontinuities,

CLAIM 2 (ORIGINAL). A light source in accordanee with claim 1, wherein:

said fluid movement device comprises an electromechanical device.

CLAIM 3 (ORIGINAL). A light sonrce in accordance with claim 2, wherein;

said electromechanical device comprises a fan.
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CLAIM 4 (ORIGINAL). A light source in acoordance with claim 1, wherein:

said flnid movement device comprises an electronic device.

CLAIM 8 (ORIGINAL). A light source in accordance with claim 1, wherein:

said fluid movement device comprises a solid state device.

CLAIM 6 (ORIGINAL). A light source in accordance with claim 1, wherein:

said fluid mnovement dovice comprises an piczoclectric device,

CLAINM 7 (ORIGINAL). A light source in accordance with claim 1, wherein:
said olongate thermally conductive member is configured to conduct heat away

from said light emitting diodes to fluid proximate said elongate member onter swiface.

CLAIM 8 (ORIGINAL). A light source in accordance with claim 7. wherein:

said fluid proximate said ¢longate meniber outer surface comprises air.

CLAIM 9 (ORIGINAL). A light source in accordance with ¢laim 7. wherein:

said fluid movement device comprises an electromechanical device.

CLAIM 10 (ORIGINAL). A light source in accordance with claim 9, wherein:

said electromechanical device comprises a fan.

CLAIM 11 (ORIGINAL). A light source in accordance with claim 7, wherein;
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*

said fluid movement device comprises an elestronis device.

CLAIM 12 (ORIGINAL). A light source in accordance with claim 7, wherein:

said flnid movement device comprises a solid state device.

CLAIM 13 (ORIGINAL). A light source in accordance with claim 12, wherein:

said fluid movement device comprises an piezoelectric device.

CLAIM 14 (ORIGINAL). A light source in accordance with claim 1, wherein:
said fluid contained by said elongate thermally conductive member is a cooling

medium other than air.

CLAIM 15 (QRIGINAL). A light source in accordance with ¢laim 1. wherein:

said elongate thermally conductive member comprises a tube,

CLAIM 16 (ORIGINAL). A light sowrce in accordance with claim 15, wherein:

said tube has a cross-section in the shape of a polygon.

CLAIM 17 (CURRENTLY AMENDED). A light source in accordance with claim
[[6]1L3,wherein;

said tube hay a cross-section having flat portions.

CLAIM 18 (ORIGINAL). A light souree in accordance with claim 1, wherein:
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said elongate thermally conductive member comprises a channel.

CLAIM 19 (ORIGINAL). A light source in accordance with claim 18, wherein:

said elongate thermally conductive member comprises an extrusion.

CLAIM 20 (ORIGINAL). A light source in accordance with claim 18, wherein:

said extrusion is an aluminmm extrusion.

CLAIM 21 (ORIGINAL). A light source in accordance with claim 1, wherein:

¢ach of said light emitting diodes emits white light.

CLAIM 22 (ORIGINAL). A light source in accordance with claim 1, wherein:

at least some of said light emitting diodes emit colored light.

CLAIM 23 (ORIGINAL). A light source comprising:

an elongate thermally conductive member having an ounter swface:

a plurality of light emitting diodes ¢arried on said elongate member outer suiface
at least some of said light emitting diodes being disposed in a first plane and others of
said light emitting diodes being disposed in a second plane not coextensive with said first
plane:

said elongate thermally conductive member being configured to conduct heat
away from said light emitting diodes to fluid contained by said elongate thermally

conductive member; and
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a cooling apparatus coupled to said elongate thermally conductive member to

enhance cooling of said plurality of light emitting diodes.

CLAIM 24 (ORIGINAL). A light source in accordance with claim 23, wherein:

said cooling device comprises a solid state cooling device.

CLAIM 25 (ORIGINAL). A light source in accordance with claim 23 wherein:

said cooling device compriscs a Poltier device.

CLAIM 26 (ORIGINAL). A light source in accordance with claim 23 wherein:

said cooling device comprises a Piezoelectric device.

CLAIM 27 (CURRENTLY AMENDED). A light source comprising:
an elongate thermally conductive member having an outer swiface:
at lsast one light emitting diode carried on said ¢longate member onter surface:
said elongate thermally conductive member being configured to conduct heat
away trom said at least one light emitting diode: and
e-cooling apparatus in thermal communication with eewphed-te-said clongate

thermally conductive member to enhance cooling of said at least one light emitting diode,

cooling device, and a Piczoelectric device.

CLAIM 28 (CANCELED).
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CLAIM 29 (CANCELED).

CLAIM 30 (CANCELED).

CLAIM 31 (PREVIOUSLY PRESENTED). A light source comprising:

an elongate thermally conductive member having an outer surface:

at least one light emitting diode carried on said elongate memﬁer outer surface:

one or more electrical conductors carried by said elongate thermally conductive
member and connected to said at least one light emitting diods to supply clectrical power
thereto:

said elongate thermally conductive member being configured to conduct heat
away from said at least one light emitting diode to fluid contained by said elongate
thermally conductive member: and

a fluid moving device in fluid communication with said elongate thermally

conductive member to move said fluid,

CLAIM 32 (PREVIQUSLY PRESENTED). A light sourece comprising:

an elongate thermally conductive member having an outer swface:

a plurality of light emitting diodes carried on said elongate member outer surface
at least some of vaid light emitting diodes being disposed in a firut plane and others of
said light emitting diodes being disposed in a second plane not coextensive with said first
plane:

electrical conductors carried by said elongate thermally conductive member and

connected to said plurality of light emitting diodes to supply electrical power thereto: and
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said elongate thermally conductive member being configured to conduct heat
away from said light emitting diodes to fluid contained by said elongate thermally
conductive member;
a fluid moving device in fluid communication with said elongate thermally
conductive member to move said fluid: and

a coating carried on said elongate thermally conductive member.

CLAIM 33 (ORIGINAL). A light sowree in accordance with claim 32, wherem:

said coating is infused with optically reflective material.
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REMARKS

Claims 1-33 are in the application as filed.
Claims [-13 and 15-33 stand rejected

Claim 14 stands objected to as depending from a rejected base claim, but would be

allowable if rewritten in independent form including all the limitations of the base claim
and any intermediate claims.

The Examiner je thanked for thie indication of allowable subject matter. It is however
believed. as set forth below, that all the claims in the application are allowable over the
art of record.

Claim 17 stands objected to as erroncously designating the incorrect claim that is
depended from.

By the foregoing amendment, claim 17 has been amended to correct the error noted by
the Examiner.

The Drawings stand ohjected to.

In response to the objection to the drawing, the drawings have been amended to clearly
label the arrows 102 as “cooling medium™ and to label box 199 as a “cooling device.” It
is believed that so labeling the drawing elements traverses the Examiner’s objection that
the drawings must show a piezoelectric device, Peltier device, and a cooling medium
other than air. It is believed that so labeling the drawing elements is in full compliance
with 37 C.F.R. 1.83(a) since these are conventional features that are disclosed in the
description and claims and their detailed illustration is not essential for a proper
vnderstanding of the invention. Accordingly the use of a graphical drawing symbol or
labeled representation fully meets the requirements of 37 C.F.R. 1.83(a).

The following sections are nunbered to correspond to the numbered sections in the office
action,

<+, Claims 23, 27, and 31 stand rejected under 35 U.8.C. 102(¢) as anticipated by
or in the alternative under 35 US.C. 103(a) as obvious over Zhang U.S. Patent
0,715,900 (the ‘900 patent)

Claim 27 has been amended to read, inter alia:

cooling apparatus m thermal communication with said elongate themmally
conductive member to enhance cooling of said at least one light emitting diode, said
cooling apparatus being selected from one of a solid state cooling device, a Peltier
cooling device, and a Piezoelectric device.
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The *900 patent is absolutely silent on providing a cooling apparatus that is either a solid
state cooling device or a Peltier cooling device or a Piezoelectric device.

Accordingly, claim 27 is not shown, taught or made obvious the *900 patent.

Claim 23 recitey, mter alia:
“said elongate thermally conductive member being configured to_conduct heat
away from said light emitting diodes to fluid contained by said elongate thermally

conductive member: and
a cooling apparatus coupled to said elongate thermally conductive member to
enhance cooling of said plurality of light emitting diodes.™

Claim 31 recites, inter alia:
*waidl elongate thamally conductive member being configured to conduct heat

away from said at least one light emitting diode to fluid contained by said elongate
thermally conductive member: and

a fluid moving device in_fluid communication with said elongate thermally
conductive member to move said fluid.™

With respect to ¢laims 23 and 31, the Examiner states:
Referring to clatms 23 and 31, the refarence further disclose that the light emitting diode

comprises a plurality of light emitting diodes (Figs. | and 5) and that the reference’s cooling
apparatus 30 is the same as & “fluid moving device” as claimed, but fails to explicitly teach that
said elongate thermally conductive member 21 containg Huid so that the “fluid moving device in

fluid commumcation with said elongate thermally conductive member to move said fluid™.

The Examiner errs in assuming that the heat dissipating member 30 iz a “fluid moving
device.™  Heat dissipator 30 i¢ merely a finned heat sink structure that relies upon its
large heat conductive mass and fins 33 to move heat away from structure 21,
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The Examiner is correct in his analysis that the ‘900 patent does not teach transfer of heat
to fluid contained by the ¢longate member.  On this basis alone, the ‘900 patent does not
anticipate the novel structures of the rejected claims.

However, the Examiner then in an attempt to meet the claimed structure of applicant’s
claimed invention states:

Nevertheless, the reference discloses that said slongate theimally conductive member 21 could
be an elongate hallow member (column 3, lines 42-47). As such, the elongate hallow thermally
conductive member must contain a fluid (air) since the reference fails to disclose that the
elongate hallpw thermally condugtive member 1 devold of alr (1.¢,, the reference falls to disclose
cfforts to remove the naturally eccurring air in the clongute hollow therumlly canductive
member). Since the fluid (air) is naturally present in this embodiment, this embodiment

discloses or appears to disclose that the fluid moving device is in fluid communication with said

elongate thermally conductive member to move aaid fluid.

The Examiner’s analysis ignores the plain teachings of the ‘900 patent. The entirety of
the teaching of the disclosure of the ‘900 patent is directed to the transfer of heat from the

LEDs to the ends of the support member 21 and from the ends of support member 21 to a
massive heat gink,
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Col. 2 of the ‘900 patent clearly indicates that the object of the invention is to provide a
supporting frame to which is mounted a heat dissipating member. The supporting frame
has gnod heat conductivity to transfer the heat to the heat dissipating member.

Anather ebject of the pressnt invention is to provids a
light source arrangement, which compnises a heat dissipat-
ng 108 member mounkd W the xupporting frame having good
= heal concluclivity, in such a manner that Lhe heal dissipating
member can highly increase the cooling effect of the light
. source arrangement 1o vapish the heat rom 1be light Lead
through the supporting frame sa as Lo prolong ths service lifs

. o tban lhemol,

|
'
'
3
)

This is further emphasized in the sanmary of the invention at Col 2 where it is stated that
the objects of the invention are fulfilled by a structure described as:

a light heatl, comprising:

a suppnrting frame having lirst dhissipating ewl, an

opposed sceond dissipating end, and a peripheral

=0 surluee provided botween by Orst amdd svcum) dissi-
pating cnds; and

v fan ] b S ] "

At Col 3, the structure is described, in part, as having a first dissipating end, a second
disstipatigg end and a peripheral surface between the two heat dissipating ends:

'The light heal 20 comprises a supporting frame 21 having
st dissipating end 211, an opposed second dissipating engl
212, and a peripheral surface 213 provided between the first
and second dissipating ends 211, 212, and a luminary uait 22 W
comprising a circuit board 221 provided on the peripheral ~

The supporting frame 21 is described as preferably being solid at ¢ol.3, but may be
hollow to reduce weight:

According 1o the preferred embadiment, the supporting
[romu 21 which is made of goad beat conduclioa material,
is constructed (o have an cﬁngaled solid member solidly 4,
extended [rom the first dissipating end 211 to the socoixl
dissipaling end 212 so0 us w rigidly support {he luminary wnit
22 1hereon. Ilowever, Lhe supporiing frame is adapied 10
cangined as an clongaled hollow member 1o richies the
overall weight of the light head 20. Accordingly, the sup- 4

At no pomt 1s there any description or suggestion that the air that may be in a hollow

member serves any part of the heat dissipation or that there 18 any transfer of heat to the
air or fluid. To the contrary, since the purpose of the supporting frame is to transfer heat
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to the first and second hent dissipating ends and since the frame is of good heat
conduction material, it may be fairly assumed that there is no significant heat transfer to
the air,

This becomes clearly evident at col. 4 where the transfer of heat via the heat dissipating
ends s further described:

Siove thy first nod svwvod boal disviputiog vanls 211, 212

ss of (he supporling frame 21 are exposcd oulside without

scaledly covering by the Light sheller 24, the heal generaled

by the lwminary element 222 can be effectively dissipated at

the fiest and second bem dissipaing ends 211, 212 of the
supporling frame Z1.

At col. 5 it is made clear that the heat dissipation is performed by a separate member, a
heat dissipating member that is coupled to one of the heat dissipating ends:
According to the prefemed embodiment, the light source

arrangement further comprises a heat dirsipating member 30

mounted 1o the second dissipating end 212 of the supporting

frame 21 10 diesapato hoat wonoralcd From the light head 20,

As shawn in FIG, 1, the seeund dissipating end 212 of the &

supporting frame 21 is embodlixl as p heal sink connector

210 to scewrely conneel with (he heat dissipaling member 30

so as to dircetly disiribuie the heat from (he light head 20 to

tho heat dissipating member 30.

At col. 5. beginning at line 24, it is again made ¢leat the heat dissipation is provided by
the external heat dissipating member 30,

light head 20, Due to the structure of the beat dissipatiog

bladus 33, the contagling surface ol the heal dissipating 5

member 30 will be substanually increascd o cllvctively i

disgipnle the heat [rom the light head 20, ¢

In fact, it i¢ further emphasized that heat is transferred from the support steucture 21 to
the heat digsipater 30 at col. 3, beginning at line 29:
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As sbuwa in FIG. 1, ke beal siok coancetor 210 having 10

a cog-Hked cross scetional is fittedly inserted into the head ©
sockei 311 baving the corresprnling shaped 8o as 1o sub-

stantially incrense (be coulacting surlace arca botweon the [
light head 20 and the heat dissipating member 30 for furiher
cabaocing (bo hoat treasfor [rom the light hoad 2010 (ho bual
dissipating member 30, Morcowver, the cog-like cross sc¢-
livmnl heat wiok eonoector 210 s adapled o prevent an
vuwauld wtntivual wovewent vf e light Luad 20 with

respeci 1o Lhe heat dissipating member 30 when the heat sink

conneclor 210 is cnpared wilh Lbe heal dissipaliop, member 0

It i warth maontinning that whoan tha Ticht hoad 20 e

From the foregoing portions of the ‘900 patent, it is clear that the supporting frame serves
to transfer heat from the LEDs to the end portions of the support frame 21 of light head
20. Whether the support frame is solid or hollow is not significant in the context of the
invention described, The heat is not transferred from the LEDs to air or fluid contained
in the supporting frame 21. The support frame 21 is ntilized to conduct heat to the
dissipater 30 and not to fluid or air contained in support frame 21.

As 18 well known m the art of heat teansfer, heat will conduct via the path of feast thermal
resistance,  Air is of higher of higher thermal resistance than metal. In the totally
enclosed hollow support frame stiuctue 21, heat is trausfared to the ends of the structwe
for dissipation via a heat dissipater 30.

The Examiner's contention that trapped air in the totally enclosed support structure 21
provides for heat transfer from the LEDs is not supported from the description of the
structures in the ‘900 patent. It is respectfully submitted that there can be no effective
heat transfer to air that may be trapped in the small volume presented by the enclosed
hollow structure that is only merely suggested in one line of this reference and is at no
other place in ths reference described.

Still further, it is respectfully submitted that to the extent that heat is transferred to the air
in the closed supporting frame 21, that heat will be returned to the supporting frame and
since, ar an enclosed volume, the heat has no place to go except to be retumed to the
supporting frame 21 to then be dissipated by heat dissipating member 30. In that
instance, the hieat is not conducted away, but is stored and returned to the heat dissipating
member and accordingly back to the LEDs.

In contrast to the structure that is shown and described in the’900 patent, Applicant’s
novel structures presents in claims 23 and 31 that:
“gaid elongate thiermally conductive member being confizured to conduct heat
away ...to fluid contained by said elongate thermally conductive member™
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The structore of the *900 patent does not show, teach or suggest such a strustore. In faot,
the ‘900 patent teaches away from the present invention by requiring that a separate heat
dissipater be provided to conduct the heat away.

Accordingly, on this basis claims 23 and 31 are not shown, taught or made obvious by the
‘900 patent.

In addition, the Examiner’s statement that heat dissipating member 30 is the same as a
“fluid moving device™ is not well founded. Heat dissipating member is merely a finned
heat dissipater. Nothing in the ‘900 patent shows, teaches or suggests that heat
dissipating member 30 is a “fluid moving device.™

Still further, claim 31 recites, inter alia:
*a fluid moving device in_fluid communication with snid elongate thermally
conductive member to move said fluid™

~The Examiner has not ¢xplained how the heat dissipating member 30 is in flnid
communication with the support member 21 to move fluid contained by support member
21. Ag pointed out above, support member 21 ig either solid. in which case it does not
contain fluid, or is cloged at both ends thereby prohibiting heat dissipating member from
being in fluid communication therewith.

On this additional basis, claim 31 is not shown. taught or made obvious by the ‘900
patent.

5. Claims 1, 15-17, and 18-22 stand rejected under 35 U.S.C. 103(a) as being
obvious over the '900 patent. .

The Examiner’s basis for rejecting claim | is stated as:
Referting to claim 1, the *900 patent discloses a light source as claimed or substantially

as clained and as detailed above for claims 23, 27, and 31.32, but fails to discloge surface

disgontinuities in the elongated thermally conductive member 21 to enhance heat dissipation and
a fluid movernent device, However, the reference’s device having an elongated thermally

conductive meraber 21/30 and the fluid movement device 30, when the portion 21 of the
alongated thermally conductive member 21/30 is hollow (as detailed above), is functionally

indistinguishable from the claim,

Claim 1 recites, inter alia:
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 said elongate thermally conductive member being configured to conduct heat
away from said light emitting diodes to fluid contained by said elongate thermally
conductive member;

said elongate thermally conductive member comprises onie or more surface
discontinuities to enhance heat dissipation: and

a fluid movement device in fluid communication with said elongate thermally
conductive member to enhance movement of said fluid over at least some of said heat
surface discontinuities.™

The Examiner’s statement is inconsistent on its face. On the one hand the Exammer
states that the ‘900 patent “fails to disclose surface discontinuities in the elongated
thermally conductive member 21 to enhance heat dissipation and a fluid movement
device.™

In the very next sentence, as set forth above, the Examiner refers to heat dissipation
member 30 as a “fluid movement device.™

However, as pointed out above, heat dissipation member 30 is not a fluid movement
device and is not in fluid communication with the support member 21 to enhance
movement of fluid over surface discontinuities.

It is also pointed out that the Examiner i inferring that he now defines the ¢longated
thermally conductive member as being both supporting frame 21 and heat dissipator 30
and that the combination is hollow. However, heat dissipating member 30 is at no plac in
the ‘900 patent described as being hollow,

The Examiner details his analysis by stating:
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To bes specific, the reference disolopas a lizht source
comprising:

an elongate thermally conductive member (2!/30) having an outer surface;

a plurality of light emitting tiodes carried on said elongate member outer surface at lgast
some of said light emitting diodes being disposed in a first plane and others of said light emitting
diodes being dispesed in s second plane not coextenaive with said firsl planc;

said (hollow) elonmtethermall%/ conductive member being copﬁgumd to conduct heat
away from said light emitting diodes to fluid contained by said elongate thermally conductive
member;

gaid elongate thermally conductive member comprises one or more surface
discontinuities (defined by fins 33) to enhance heat dissipation; and

a portion (30) of the elangate thermally conductive member (21/30) funationing oa o fluid
movement device in fluid communication with said elongate thermally conductive membear

(21/30) to enhance movement of said fluid over at least some of sald heat surface discontinuities.

It is respectfully submitted that the Exaniiner is misconstruing the plain teachings of the
*900 patent. The Examiner is reconstructing the device shown and deseribed in the ‘900
patent by selectively combining elements of the device shown in the ‘200 patent and then
redefining the structure. The Examiner has determined that the two members 21 and 30
are now “an ¢longate thermally conductive member,™ However, the Examiner without
pointing to any hollow portion of heat digsipating member 30 states that the elongate
thermally conductive member is 1. hollow and 2. contains fluid.

However, heat dissipating member 30 is neither hollow nor containg fluid.

The Examiner then states that the elongate conductive member (meaning the combined
structwre of the two separate ¢lements, ic., support stucture 21 and heat digsipating
member 30) comprises one of more surface discontinuities to enhance heat dissipation.

Then, the Examiner states that the heat dissipating member 30 Js a portion of the elongate
thermally conductive member which he has defined as the combined structure of support
structure 21 and heat dissipating member 30 functions as a flnid movement device, that is
in fluid communication with itself (21730) to enhance movement of the fluid over at least
some of the heat surface discontinuities,
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It is respectfully submitted that the Examiner can not assemble parts of a device in a
reference in order to meet one element of a claim and then disassemble the parts in order
to meet a second element of a claim. The Examiner must take each reference for what it
fairly teaches within its four corners and not use hindsight in order to reconstruct the
plain teachings of a reference in order to meet structure of a claimed invention.

Claim | does not recite.that a portion of the elongate thermally conductive member is a
fluid movement device. Claim 1 recites the elongate thermally conductive member as
one element and the flnid movement device as another element. -

The Examiner has mieread not only the ‘900 patent but aleo ¢laim 1. Claim 1 recites,
inter alia:

“said elongate thermally conductive member being configured to  conduct heat
away from said light cmitting diodes_to fluid _contained by said clongate thermally
conductive member™ and

“a fluid movement device in fluid communication with faid elongate thermally
conductive member to enhance movement of said fluid over at least some of said heat
surface discontinwities.” :

Even it is assumed, for purposes of argument, that the heat dissipating member 30
of the ‘900 patent is a fluid movement device, which it is not, it does not enhance
movement of fluid which is contained in the structural member 21. Nor can it since
structural member 21 is totally enclosed, i.e., it is closed at both ends.

Accordingly, claim 1 i not shown, taught or made obvious by the ‘900 patent.

Claims 15-22 all depend from claim 1 and for the name reasons set forth above that claim
1 is not shown, taught or made obvious by the *900 patent, claims 15-22 are also not
ghown, taught or made obvious by the ‘900 patent.

6. Claims 1-3 and 7-10 stand rejected under 35 U.S.C. 103(a) “as being
unpatentable over the ‘900 patent for being obvious in view of common knowledge
or in view of Konagaya U.S. Patent Application No. 20020056804 (the ‘804
publication).

Claim 1 recites, inter alia:

> gaid elongate thermally conductive member being configured to conduct heat
away from said light emitting diodes to fluid contained by said elongate thermally
conductive member;

said elongate thermally conductive member comprises one or more surface
discontinuities to enhance heat digsipation: and

a fluid movement device in fluid communication with said clongate thermally
conductive member to enhance movement of said fluid over at least some of said heat
surface discontinuities.™
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The Examiner in making this rejection states:

Claim 1 is unpatentable over the ‘900 patent as detailed above including the fluid

movement device 30.

As pointed out above, there is no suggestion in the ‘900 patent that there is any fluid
movement device that “enhance(s) movement of said flnid over at least some of said heat
surface discontinuities.” The Examiner has not pointed to any fluid movement device
that provides such functionality. The Examiner points only to the heat dissipating device
30 and mis-identifies it as a heat movement device. The Examiner fails to show how the
heat dissipation device which is the only portion of the structure of the ‘900 patent to
have fine or hicat dissipating swface discontinvitics also functions as a fluid moving
device.

Apparently the Examiner recognizes this failwe in the teachings of the ‘900 patent
because the immediate next statement is that:

Alternately, the ‘900 patent’s light. source does not comprise a fluid

movement device.

It is respectfully submitted that cither the ‘900 reference must show, teach or suggest a
fluid movement device or it must not. The Examiner’s positions are inconsistent,

The correct reading of the ‘900 patent is that it does not comprise a fluid movement
device. However, the Examiner then attempts to show obviousness by stating:
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In cther words, the

reference discloses a light source comprising:

an elongate thetmally conductive member (21 or 21/30) having an outer surface; (and)

a plunality of light emitting dindes carriad on caid elongate mamber outer surface at least
some of said light emitting diodes being disposed in a first plane and others of said light emitting
diodes being disposed in a second plane oot cocxtensive with aid first planc;

said (holiaw) elongate thermally conductiva member being configured to conduct heat
away from said light emitting diodes to fluid contained by said elongate thermally conductive
member, and

said elongate thermally conductive meamber (21/30) comprises one or more surface

discontinutties (defined by fins 33) to enhance heat dissipation.

And again, the Examiner takes inconsistent and fatally defective positions. He states that
the elongate thermally conductive member is support stucture 21 or is support structure
21 and heat dissipating member 30. The Examiner, in an attempt to meet the langvage
of claim 1 states that the elongate thermally conductive member 21 or 21730 conducts
heat away from the LEDs to fluid contained by the elongate thermally conductive
member 21 or 21/30.

If the elongate thermally conductive member is support structore 21, then it does not have
surface discontinuities defined by fins 33 as pointed to by the Examiner.

If the elongate thermally conductive member is the combination of support structure 21
and heat dissipating member 30 it is not seen how heat dissipating member 30 which is
not hollow contains fluid.

In addition. ¢claim_1 recites that the fluid movement device: “enhance(s) movement

of said fluid over at least some of said heat surface discontinuities.,™ The antecedent
for “said fluid” is *fluid contained by said elongate thermally conductive member.”

It is not seen how fins 33 are contained inside support structure 21. They are not.

The Examiner correctly notes that
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However, the refarence fails o disclose s "z fluld movement device in fluid
communication with said elongaie thermally canductive member to enhance movement of said
fluid over at least some of said heat surface discontinuities”, which fluid movement device is an

clwﬂoﬁwhanica] fan,

The Examiner again fails to appreciate that the fluid movement device of claim 1
“enhance(s) movement of said flwid owver at least some of said heat surface
discontmuities™ when he states that

Nevertheless, at the time the invention was made, the use of an electromechanical fan to
remove heat, specifically heat from a light sour§¢, is known; therefore the use of an
elecliunechanical fun Lo 1enuve heat fom b light suuce would have been oUvious 1o wne of
ordinary skill in the art and would not be patentable. See, for example, the *804 publication,

paragraphs {0008] and [0009], for s5uch a usage.

It is agoin pointed out that the antecedent for “said fluid™ is “fluid contained by said
elongate thermally conductive member.” Since the fluid that the Examiner relies on in
the teaching of the ‘900 patent is totally enclosed in the support structure 21, it is not seen
how any fluid movement device could enhance movement of fluid within support
structure 21. It is also not seen how fing 33 on the exterior of heat dissipator 30 are in
contact with fluid contained in support structure 21,

The modifications snggested by the Examiner are structirally impossible to achieve to
the extent that the Examiner attempts to utilize the modifications to the structure of the
‘900 patent to meet the structure of claim 1.

Accordingly, claim 138 not shown, tanght or made obvious by the ‘900 patent in view of
the “common knowledge™ and/or the ‘804 publication.

Since claiins 2, 3, and 7-10 depend from claim 1, claims 2, 3, and 7-10 are likewise not
shown, taught or made obvious by the ‘900 patent, in view of the “common knowledge™
and/or the *804 publication.

7. Claims 1, 46, 7, 11-13, 23-24, 26, 27-28, and 30 stand rejected under 35

U.S.C. 103(a) “as being unpatentable over the ‘900 patent in view of Losinski U.S.
Patent 5,861,703 (the 703 patent)
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The Examiner again points to several bases for rejection that are inconsistent with the
teachingys of the ‘900 patent. First the Examiner statea that i ‘ .
Claims 1, 23, and 27 are unpatentable over the *900 patent as detailed above including

the fluid movement device 30 or the cooling apparatus 30.

However, as pointed out above, the ‘900 patent does not show, teach or snggest a fluid
movement device. In addition, to the extent that the ‘900 patent shows a heat digsipating
member 30, such a heat disgipating member does not lead to the conclusion that the
clamms are nnpatentable,

The Examiner's inconsistent reading of the ‘900 reference arises where he then states
Alternately, the ‘900 pateat’s light

source docs not comprise a fluid movement device or & cooling epparatus.

Applicant agrees that the ‘900 patent does not show, teach or suggest a fluid movement
device. However, the heat dissipating membet is a cooling apparatus,

The Examiner goes through the same analysis that he did in Section 6. by stating that
In other words, the

reference discloses a light source comprising:

an elongate thermally conductive member (21 or 21/30) having an ovter surfaca; (and)

@ plurality of light emitting diodes carried on said elongate member outer surface et least
some of said light emitting diodes being disposed in a first plane and others of said light emitting
tludey being disposed in a secoud plane ot coextensive with said first plane;

said (kollow) elongate thermally conductive member being configured to conduct heat
away from said light emitting diodes to fluid contained by said elongate thermally conductive
member; and

said elongate thermally conductive member (21/30) comprises one ¢r more surface

discontinuities (defined by fing 33) to enhance heat dissipation.

Claim 1 recites, inter alia:

said ¢longate thermally conductive member being configured to  conduct heat
away from said light emitting diodes to fluid contained by said elongate thermally
conductive member:
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said elongate thermally conductive member comprises one or more surface
discontinuities to enhance heat dissipation: and

a fluid movement device in flnid communication with said elongate thermally
conductive member to_enhance movement of safd fluld over at least some of said heat
surface discontinuities.

As pointed out above, nothing in the ‘900 patent shows, teaches or suggests such a
structure. It is structurally impossible to move the air in the one suggested embodiment
of the *900 patent that has hollow and totally enclosed suppost member 21.

The Examiner cites the ‘703 patent solely for teaching a piezoelectric fan. The *703
patent is silent on utilization of {he piezoelectric fan for cooling a lighting device. The
Examiner has not indicates how structurally the device in the ‘900 patent would be
modified to include a piezoelectric fan.

Accordingly, Claim 1 is not shown, taught or made obvious by the ‘900 patent and the
703 patent taken singly or in combination,

Claims 4-6, 7, and 11-13 all depend from claim 1. and for the same reason that claim 1 is
not shown, taught or made obvious by the references taken singly or in combination,
claims 4-6, 7 and 11-13 are not shown, taught or made obvious,

Claim 23 recites, inter alia: “said clongate thermally conductive member being
configured to conduct heat away from said light emitting diodes_to fluid contained by
said elongate thermally conductive member: and

a cooling apparatus coupled to said elongate thermally conductive member to
enhance ¢ooling of said pluality of light emitting diodes.

As pointed out above where portions of the ‘900 patent are reproduced, it is clear that the
supporting frame serves to transfer heat from the LEDs to the end portions of the support
frame 21 of light head 20. Whether the support frame is solid or hollow is not significant
in the context of the invention described. The heat is not transferred from the LEDs to air
or fluid contained in the supporting frame 21, The support frame 21 is utilized to conduct
heat to the dissipater 30 and not to fluid or air contained in support frame 21,

Ar is well known in the art of heat trangfer, heat will conduet via the path of least thermal
resistance.  Air is of higher of higher thermal resistance than metal. In the totally
enclosed hollow support frame structure 21, heat is transferred to the ends of the structure
for dissipation via a heat dissipater 30,

The contention that trapped air in the totally enclosed support structure 21 provides for
heat transfer from the LEDs is not supported from the description of the structures in the
‘900 patent. It is respectfully submitted that there can be no effective heat transfer to air
that may be trapped in the small volume presented by the enclosed hollow structure that

Page 24 of 28

PAGE 25/33 * RCVD AT /1712005 8:58:28 PM [Easter Dayfight Time] * SVR:USPTO-EFXRF-1/3 * DNIS:8728306 * CSID:480 §95 7695 * DURATION (mm-Ss).08-52
Cree Ex. 1019 Page 102



Tuesday, May 17, 2005 5:59 PM DONALD LENKSZUS 480-595-7695

Serlal No. 10/430,636

is only merely suggested in one line of this reference and is ot no other place in the
reference described,

Still further, it is respectfully submitted that to the extent that heat is transferred to the air
in the closed supporting frame 21, that heat will be returned to the supporting frame and
gince, as an enclosed volume, the heat has no place to go except to be returned to the
supporting frame 21 to then be dissipated by heat dissipating member 30. In that

. instance, the heat is not conducted away, but is stored and returned to the heat dissipating
member and accordingly back to the LEDs.

Accordingly, claim 23 is not shown, taught or made obvious by the ‘900 patent and the
*703 patent taken singly or in combination.

Similarly, claims 24 and 26 depend from claim 23 and for the same reasons that claim 1
18 not shown, taught or made obvious by the the *900 patent and the *703 patent taken
singly or in combination, claims 24 and 26 are not shown, taught or made obvious by the
referenced taken singly or in combination,

Claim 27 recites: A light sowrce comprising:

an elongate thermally conductive member having an onter swface:

at leagt one light emitting diode ¢arried on said ¢longate member onter surface:

said ¢longate thenmally conductive member being configured to  conduct heat
away from said at least one light emitting diode: and

cooling apparatus in thermal communication with said elongate thermally
conductive member to enhance cooling of said at least one light emitting diode, gaid
cooling apparatus being se om one of a soli ate cooling devi ltie
cooling device, and a Piezoelectric device,

The *900 patent js absolutely silent on providing an cooling apparams being selected rom
one of a solid state cooling device, a Peltier device and a Piczoelectic device. The
Examiner attempts to overcome this deficiency of the teachings of the ‘900 patent by
pointing to the solid state piczoelectric device of the ‘703, patent and make sthe
conclusionary statement that.

‘Nevertheless, at the time the invention wag made, the use of an electronic solid-state
plezoelectric device to remove best, specifically heat from a light source, iz known; therefore the

use of an electronic solid-state piezoelectric device ta remove heat from the light souree would

have been obvious to one of ordinary skill in the art and would not be patentable. See, for

example, the ‘703 pateat, column 1, lines 23-29, for such a usage.
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However, the failing of the Examiner’s approach iy that there is ne suggestion in the *900
patent or the *703 patent or anywhere else in the prior art that a cooling apparatus being
gelected from one of a solid state cooling device, a Peltier device and a Piezoelectic
device may be used to enhance cooling of the LEDs.

The examiner’s conclusionary statement finds no vupport in the prior art. Accordingly,
claim 27 is not shown, taught or made obvious by the ‘900 patent taken singly or in
combination with the *703 patent.

Claims 28, 29, and 30 have been cancelled and the lmitations contained therein have bee
incorporated into claim 27,

8. Claims 23-25 and claims 27-29 stand rejected under 38 U.S.C. 103(a) “as
being unpatentable over the ‘900 patent in view of the ‘804 publication.”

The Examiner cites the ‘804 publication solely for its teaching of a Peltier device and
points to paragraphs 0008 and 0009 of the reference. The Examiner hag misread the ‘804
publication.

Paragraph 0009 states

[0009] Ilewever, in the 16chnique disclasad in JP-A No.
7.175035, s Peliicr clement having u greal amouol of
radiation heat is used to adjust the temperalure of the light
source. Therefore, a large-size fan is required For clischarg-
ing radiation heat. As o result, there exists o probleca in that
an entire apparalus is made larper.

A Peltier element may be used to achieve both cooling and heating. In the teachings of
the ‘804 publication, a Peltier eloment js utdized to maintain a specific temperature by
heating the LED. This becomes ¢lear when paragraph 0011 is read:

[0011] Morcover, the technique disclossd in JP-A No.
7-175035 has a problem in that, when the temperatuce of the
light source is rapidly raisecl by Lhe Peltier element, moisture
condensation may be caused in the Tlight source or members
provided 1n Lhe vicinily of the hight source. In this case, thure
exist problems in thal the apparates s apt o Tail, amsl when
moisture condensation occurs in the light source, uniformily
of light emiued from the light source is not maintained,
thereby resulting in no high quality image data hoing
obtaiged.

It ic therefore apparent, that one skilled in the art would not be likely to combine a Peltier
clement ag taught by the ‘804 publication with the structure of the ‘900 patent, since the
specific vse taught by the ‘804 publication is exact opposite of that claimed in the novel
structures of claims 23-25 and 27,
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Accordingly claims 23-25 -and 27 are not shown taught or made obvious by the ‘900
Patent and the ‘804 publication taken singly or in combination.

9. Claims 32-33 stand rejected under 35 U.S.C. 103(a) “as being unpatentable
over the ‘900 patent in view of Wu U.S. Patent 5,949,347 (the ‘347 Patent).”

The Examiner cites Wu for teaching the use of a reflective coating.

Claim 32 recites, inter alia;

“electrical conductors carried by said elongate thermally condnctive member and
connected to gaid plurality of light emitting diodes to supply electrical power thereto: and

said elongate thermally conductive member being configured to conduct heat

away from said light emitting diodes_to fluid contained by said elongate thermally
conductive member:

a fluid moving device in fluid communication with said elongate thermally
conductive member to move said fluid: and

a coating carried on said ¢longate thermally conductive member,™

As pointed out above, the ‘900 patent does not show, teach or suggest a structure that
conducts heat to fluid contained in an elongate thermally conductive member nor does
the ‘900 patent show, teach or suggest a fluid moving device that moves the flnid
contained by the elongate thermally conductive member.

The Examiner cites the ‘374 patent solely for teaching the use of a reflective coating.
The ‘374 patent does not show, teach or suggest a structure that sonducts heat to fluid
contained in an ¢longate thermally conductive member nor does the ‘374 patent show,
teach or suggest a fluid moving device that moves the fluid contained by the elongate
thermalily conductive member.

Accordingly, since neither the "900 patent or the ‘374 patent shows, teaches or suggests,
the structure of claim 32, these two patents taken singly or in combination do not show
teach or make obvious the novel stmcture of claim 32.

Claims 33 depends from claim 32. Since claim 32 is not shown taught or made obvious
by the “900 patent and the *374 patent taken singly or in combination, claim 33 is not
shown, taught or made obvious by the ‘900 patent taken singly or in combination with the

‘347 patent.
10, Clalm 14.
The Examiner has indicated that claim 14 would be allowable if rewritten to independent

format. However, as presented above, all the clamms in the application are not shown,
taught or made obvious by the references taken singly or in combination.
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It is belioved that the claims in the application are now in condition for allowance.
Reexamination and reconsideration are requested. It is also requested that the claims be
allowed and this application be passed to issne. An early notice of allowance would be
appreciated.

Respectfully submitted,
/Donald J. Lenkszus/

Donald J. Lenkszus
Reg No 28,096

CERTIFICATE OF TRANSMISSION

I Liereby certity that this docnment (raul sy a= refered to ax being attached ox enclosed) ix Leing tansitted Ly
facsimile to the Umited Stotes Patent and Trademark Office on Moy 17, 2004,

I haely declme that sll statemnents wade hewin of iy own knowledge me hne sud that all stateinents wade on
information and belief are believed to be tiue: and tuither that these statements were made with the knowledge that willfl
folze statewents and the like o made are yimishable by tine or inynismunent, o1 Loth. wiler Section 1001 of Tifle 18 of
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IN THE DRAWING
Please substitute the attached two dravwing sheets for the corresponding two drawing

gheets in the application.
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RECEIVED
CENTRAL FAX CENTER

MAY 17 2005

Attorney Dacket OPTOLUN -003

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Application of:
JOEL DRY : Group Art No.: 2818
Serial No.: 10/430.696 : Examiner Tu Tu V Ho
Filed: 05/05/2002 :
Title: LIGHT EMITTING DIODE LIGHT SQURCE

Commuissioner of Patents and Trademacks
PO BOX 1450
Alexandria, VA 22312-1450

INFORMATION DISCLOSURE STATEMENT
UNDER 37 C.F.R, L.97(c)(1)
Attached hereto and submitted herewith is POT/SB/08A for consideration by the
Examiner. Also enclosed ig a copy of a summary of the Published Japanese application
listed on the attached forms and copies of the references listed on attached PCT/SB/08A.

The references identified on PCT/SB/08A are believed to not be any more material to
examination of the application than the references considered by the Examiner.

Applicant submits this information disclosure statement vnder 37 CFR 1.97(c)(1).

The undersigned makes the following statement:
Non item of information contained in this information disclosure statement was cited in a
communication from a foreign patent office in a counterpart foreign application, and, to
the knowledge of the undersigned, after making reasonable inquiry, no item of
information contained in the information disclosure statement was known to any
individual designated in 37C.F.R. L.56(¢) more than three months prior to the filing date
of thisy information disclosure statement.

Respectfully submitted,

/Donald J Lenkszus/

Donald J. Lenkszus, Attorney for Applicant
(Reg. No. 28,096)
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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

P.0. Box 1450

Alexandnia, Virginia 22313-1450

WWW.LSPLO.ROV

| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. ] CONFIRMATION NO, —]
10/430,696 05/05/2003 Joel M. Dry OPTOLUM-003 3639
7590 07/2012005 I EXAMINER —|
DONALD J LENKSZUS HO, TUTUV
PO BOX 3064
CAREFREE, AZ 85377-3064 [ ARTUNT [ papErNUMBER ]
2818

DATE MAILED: 07/20/2005

Please find below and/or attached an Office communication concerning this application or proceeding.
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Application No. _ Applicant(s)

10/430,696 DRY, JOEL M.
Office Action Summary Examiner AL Unit

Tu-Tu Ho 2818

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address -
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 1 MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days ‘will be considered timely.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire S1X (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

N Responsive to communication(s) filed on 17 May 2005.
2a)[_] This action is FINAL. 2b)[X] This action is non-final.
3)[J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 463 O.G. 213.

Disposition of Claims

4)[X Claim(s) 1-27 and 31-33 is/are pending in the application.

4a) Of the above claim(s) is/are withdrawn from consideration.
5)[] Claim(s) is/are allowed.
6)[] Claim(s) _____is/are rejected.
7)[J Claim(s) is/are objected to.
8)[X Claim(s) 1-27 and 31-33 are subject to restriction and/or election requirement.

Application Papers

9)[[] The specification is objected to by the Examiner.
10)[_] The drawing(s) filed on is/are: a)[_] accépted or b)[_] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[J The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)JAll b)[] Some * ¢)[] None of:
1.[] Certified copies of the priority documents have been received.
2.[7] Certified copies of the priority documents have been received in Application No. ____
3.[] 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)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s) .

1) ] Notice of References Cited (PTO-892) 4) [ Interview Summary (PTO-413)

2) [[] Notice of Draftsperson's Patent Drawing Review (PT0-948) Paper No(s)/Mail Date.

3) |:] Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5) [:| Notice of Informal Patent Application (PTO-152)

Paper No(s)/Mail Date 6) (] other:

i;%é‘,‘_‘“;‘;?}&%ﬁ%g? 1019 Office Action Summary Part of Paper No./MEi)I%gtg 21)35%719



Application/Control Number: 10/430,696 Page 2
Art Unit: 2818

DETAILED ACTION

1. Applicant’s Amendment filed 05/17/2005 has been reviewed and placed of record in the

file.
Election/ Restriction
Claims 1-27 and 31-33 are pending in this application.
2. The claims are directed to the following patently distinct species of the claimed
invention:

Species 1. Directed to a light source including an electromechanical fluid movement
cooling device.
Species II.  Directed to a light source including a solid state non-mechanical cooling

apparatus.

3. Applicant is require‘d under 35 U.S.C. 121 to elect a single disclosed species for
prosecution on the merits to which the claims shall be restricted if no generic claim is finally
held to be allowable. Currently, 23 is generic.

Applicant is advised that a reply to this requirement must include an identification of the
species that is elected consonant with this requirement, and a listing of all claims readable
thereon, including any claimé subsequently added. An argument that a claim is allowable or that
all claims are generic is considered nonresponsive unless accompanied by an election.

Upon the allowance of a generic claim, applicant will be entitled to consideration of

claims to additional species which are written in dependent form or otherwise include all the
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Application/Control Number: 10/430,696 Page 3
Art Unit: 2818

limitations of an allowed generic claim as provided by 37 CFR 1.141. If claims are added after
the election, applicant must indicate which are readable upon the elected species. MPEP §
809.02(a).

Should applicant traverse on the ground that the species are not patentably distinct,
applicant should submit evidence or identify such evidence now of record showing the species to
be obvious variants or clearly admit on the record that this is the case. In either instance, if the
examiner finds one of the inventions unpatentable over the prior art, the evidence or admission

may be used in a rejection under 35 U.S.C. 103(a) of the other invention.

4. Because these inventions are distinct for the reasons given above and have acquired a
separate status in the art because of their recognized divergent subject matter, restriction for

examination purposes as indicated is proper.

5. Applicant is advised that the response to this requirement to be complete must include an
election of the invention to be examined even though the requirement be traversed (37

CFR 1.143).
6. Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Tu-Tu Ho whose telephone number is (571) 272-1778. The

examiner can normally be reached on 6:30 am - 5:00 pm.

Cree Ex. 1019 | Page 121 |



Application/Control Number: 10/430,696 Page 4
Art Unit: 2818

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, DAVID NELMS can be reached on (571) 272-1787. The fax phone number for the
organization where this application or proceeding is assigned is (703) 872-9306.

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).

P
Tu-Tu Ho
July 19, 2005
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dttormg Ducket OPTOLUA -003

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Application of:

JOEL DRY : Group Art No.: 2818 °

Serial No. 10/430,696 : RECE]VED
Filed: 05/05/2002 : OENTRAL FAX CENTER
Title: LIGHT EMITTING DIODE LIGHT SOURCE '
Commissioner of Patents

Alexandria, VA 22313-1450
RESPONSE
This is responsive to the Office Action dated 07/20/2005.
Claims 1-27 and 31-33 are in the application,
The Examiner has made an election requirement and has identified two patentably distinct
species of the imvention. The species that the Examiner identifies are:
Species I. directed to a light source including an ¢lectromechanical flnid movement
cooling device: and
Species I. directed to a light source including a solid state non-mechanical cooling
apparatus,
The Examiner has identified claim 23 as being generic.
The Examiner’s restrichion requirement is traversed.
The Examiner errs in identifying only claim 23 as being generic.
Claim 1, 31 and 32 are also generic in that the structures claimed are not limited to either an
electromechanical fluid movement cooling device or to a solid state non-mechanical cooling

apparatus.

Claim 23 recites, inter alia: “a cooling apparatus coupled to said elongate thermally conductive
member to enhance cooling of said plurality of light emitting diodes.™

Claim 1 recites, inter alia: *a fluid movement device in fluid communication with said elongate
thermally conductive member to enhance movement of said fluid over at least some of said heat
surface discontinuities.™

Claim 31, recites, inter alia; “a fluid moving device in fluid commumication with said clongate
thermally conductive member to move said fluid.™

Claim 32 recites, inter alia: “a fluid moving device in fluid communication with said elongate -
thermally conductive member to move said fluid.™
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Neither claim 1 nor claim 23 nor claim 31 nor claim 33 is limited to either “a light source
including an electromechanical fluid movement cooling device™ or to “a light source including a
solid state non-mechanical cooling apparatus™

In addition, claims 7, 8, 14, 15, 16, 17, 18, 19, 20, 21, and 22 depend from claim 1 and are also
not limited to either *a light source including an electromechanical fluid movement cooling
device™ or to “a light source including a solid state non-mechanical cooling apparatus.™

Still further, claim 33 depends from claim 32 and is not limited to either “a light source including
an electromechanical fluid movement cooling device™ or to a light source including a solid state
non-mechanical cooling apparatus.™

Applicant also disagrees that solid state cooling devices are inherently non-mechanical,
Piezoefectric devices are both solid state cooling devices but are mechanical in that they include
members that physically move, .

Applicant therefore disagrees with the Examiner’s characterization of gpecies,

Applicant requests that the Examiner withdraw the restriction requirement and contmue to
proceed with exammation of all ¢claims in the application.

To the extent that the applicant must make a provisional election of species, Applicant
provisionally elects Species II. Claims 1, 7. 8, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 31, 32 and
33 are generic and are included in Species I1.  In addition, claims 4, 5, 6, 11, 12, 13, 24, 25, and
26 are includable in Species II.

Species I which the Examiner identifies as being directed to electromechanical devices includes
only claims 2, 3, 9, and 10.

It is believed that the claims in the application are now in condition for allowance.
Reexamination and reconsideration are requested. It is also requested that the claims be allowed
and this application be passed to issue. An early notice of allowance would be appreciated.

Respectfully submitted,
/Donald J. Lenkszus/

Donald J. Lenkszus
Reg No 28,096

CERTIFICATE OF TRANSMISSION
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information and belief are believed to be true;, and fiwther that these stotements were maode with the knowledge that willful falre
statements and the like s0 made me punishable by fine or imprisonment, or both, under Section 1001 of Tifle 18 of the United States
Code, oyl that such willfinl fidee etatement= ey jeopadize the validity of the application or ;apy patent b=ued haeon,

/Doaald J Lenkszas/
DONALD J, LENKSZUS, REG. NO, 28.006
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Application No. Applicant(s)

10/430,696 DRY, JOEL M.
Office Action Summary Examiner Art Unit

Tu-Tu Ho 2818

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Perlod for Reply :

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 1 MONTH(S) FROM
* THE MAILING DATE OF THIS COMMUNICATION.

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed
after SIX (6) MONTHS from the mailing date of this communication.
- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)X] Responsive to communication(s) filed on 06 August 2005.
2a)] This action is FINAL. 2b)[X] This action is non-final.
3)[J Since this application is in condition for allowance except for formal matters, prosecution as.to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 0.G. 213.

Disposition of Claims

4)X Claim(s) 1-27 and 31-33 is/are pending in the application.

4a) Of the above claim(s) is/are withdrawn from consideration.
5)] Claim(s) _____is/are allowed.
6)] Claim(s) _____is/are rejected.
7)[] Claim(s) is/are objected to.

8)X Claim(s) 1-27 and 31-33 are subject to restriction and/or election requlrement

Application Papers

9)[J The specification is objected to by the Examiner.
10)[_] The drawing(s) filed on is/are: a)[] accepted or b)[_] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)lJAIl b)[ ] Some * ¢)[] None of:
1.[J] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No. ____
3.[] 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)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) D Notice of References Cited (PTO-892) ' 4) |:| Interview Summary (PTQ-413)

2) [[] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)Mail Date. _

3) [] information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5) ] Notice of Informal Patent Application (PTO-152)
Paper No(s)/Mail Date X 6) [] Other:

U.S. Patent an iC .
PTOL-326 ;aev. 1-@)(' 1019 Office Action Summary Part of Paper No./ﬁﬁ%gte1%851022




Application/Control Number: 10/430,696 Page 2
Art Unit: 2818

DETAILED ACTION

Election/ Restriction

1. Claims. 1-27 and 31-33 are pending in this application.

2. Applicant's election with traverse of Species I, claims 1, 4-8, 11-27, and 31-33, in the
reply filed on 08/06/2005 is acknowledged. The traversal has been considered but has been

found moot because the Requirement hasibeen withdrawn in favor of a new requirement as

follows.
3. The claims are directed‘ to the fol'lowin.g patently distinct species of the claimed
invention:

‘Species 1. Directed to a light source including at least one light emitting diode and a

fluid movement device comprising a fan.

Species II.  Directed to a light source including at least one light emitting diode and a
fluid movement device comprising a piezoelectric device.

Species III.  Directed to a light' source including at least one light emitting diode and a

fluid movement device comprising a Peltier device.
4, Applicant is required under 35 U.S.C. 121 to elect a single disclosed species for

prosecution on the merits to which the claims shall be restricted if no generic claim is finally

held to be allowable. Currently, claim 31 appears to be generic.
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Application/Control Number: 10/430,696 Page 3
Art Unit: 2818

Applicant is advised that a reply to this requirement must include an identification of the
species that is elected consonant with this requirement, and a listing of all claims readable
thereon, including any claims subsequently added. An argument that a claim is allowable or that
all claims are generic is considered nonresponsive unless accompanied by an election.

Upon the allowance of a generic claim, applicant will be entitled to consideration of
claims to additional species which are written in dependent form or otherwise include all the
limitations of an allowed generic claim as provided by 37 CFR 1.141. If claims are added after
the election, applicant must indicate which are readable upon the elected species. MPEP §
,'809.02(a).

Should applicant traverse on the ground that the species are not patentably distinct,
applicant should submit evidence or identify such evidence now of record showing the species to
be obvious variants or clearly admit on the record that this is the case. In either instance, if the
examiner finds one of the inventions unpatentable over the prior art, the evidence or admission

may be used in a rejection under 35 U.S.C. 103(a) of the other invention.

5. Because these inventions are distinct for the reasons given above and have acquired a
separate status in the art because of their recognized divergent subject matter, restriction for

* examination purposes as indicated is proper.
6. Applicant is advised that the response to this requirement to be complete must include an

election of the invention to be examined even though the requirement be traversed (37

CFR 1.143).
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Application/Control Number: 10/430,696 Page 4
Art Unit: 2818

7. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Tu-Tu Ho whose telephone number is (571) 272-1778. The
examiner can normally be reached on 6:30 am - 5:00 pm.

If attempts tp reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, DAVID NELMS can be reached on (571) 272-1787. The fax phone number for the
organization where this application or proceeding is assigned is (703) 872-9306.

Information regardiﬁg 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).

I

o

Tu-Tu Ho
October 22, 2005
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JAN 2 § 2006

Serinl No. 10/430.696
Attormney Ducket OPTOLUM -003

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Application of:
JOEL DRY : Group Art No.: 2818
Sertal No. 10/430,696 : Examiner: Tu Tu V Ho
Filed: 05/05/2002 :
Title: LIGHT EMITTING DIODE LIGHT SOURCE

Commissioner of Patents
PO Box 1450
Alexandria, VA 22313-1450

RESPONSE

REQUEST FOR TELEPHONIC INTERVIEW

In the event that the Examiner does not allow the claims presently in the application, Applicant
specifically requests a telephonic interview with the Examiner and his supervisor to discuss the
outstanding issues,

This is respongive to the Office Action dated 10/28/2005.
Clams 1-27 and 31-33 are in the application.

At the outset, Applicant objects to the piecemeal prosecution that the Examiner is utilizing in
the present application.

A substantive Office Action applying art te all the claims in the application was followed by an
Office Action imposing a first election requirement.

The first election has now been replaced with a second election.

The Examiner has made an election requirement and has identified three patentably distinct
species of the invention. The species that the Examiner identifies are:
Species . directed to a light source including a fluid movement device comprising a fan;
Species II. directed to a light source including a fluid movement device comprising a
piezoelectric device: and
Species II, directed 1o a light source including a flnid movement device comprising a
Peltier device.

The Examiner hag identified claim 31 as being generic without setting forth any basis why only
claim 31 is generic.

The Examiner’s restriction requirement is traversed.

The Examiner errs in identifying only claim 31 as being generie.

Page 1of 3
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Claims 1, 23, 27, 31 and 32 are generic in that the struetures claimed are not limited to either a
fan, a piezoelectric device or a Peltier device.

Claim 1 recites, inter alia: a fluid movement device in fluid commuanication with said elongate
thermally conductive member to enhance movement of said fluid over at least some of said heat
surface discontinuities.™

Claim 23 recites, inter alia: “"a cooling apparatus coupled to said elongate thermally conductive
member to enhance cooling of said plurality of light emitting diodes.™

Claim 27 recited, inter alia: "cooling apparatus in thermal communication with said elongate
thermally conductive member to enhance cooling of said at lsast one light emitting diede, said
cooling apparatus being selected from one of a solid state cooling device, a Peltier cooling
device, and a Piezoelectric device.

Claim 3 1, recites, inter alia: “a fluid moving device in fluid communication with said elongate
thermally conductive member to move said floid.™

Claim 32 recites, inter alia: “a fluid moving device in fluid communication with said elongate
thermally conductive member to move said fluid.™

It is also noted that cach and every claim includes “at least one light emitting diode,™ since a
“plurality of light emitting diodes™ is inclusive of “at leaat one light emitting diode.™ In other
wordg, one can not have a “plurality™ without having “at least one™ even though a stincture
having “at least one™ does not necessarily include a “plurality™.

The Examiner in the first office action cited 1.8, Patent 5,861,703 to Losinksi as disclosing
piezoelectric fans, Based upon the prior art that the Examiner has already cited and considered,
it is respectfully submitted that Species I and II are not separable species.

Applicant therefore disagrees with the Examiner s characterization of species.

Applicant requests that the Examiner withdraw the restriction requirement and continue to
proceed with examination of all claims in the application.

To the extent that the applicant must make a provisional election of species, Applicant
provisionally elects Species I Claimys 1-24, 26, 27 and 31-33 me inchuded in Species I Claim
25 is includable in Species III.

Species IT which the Examiner identifies as being directed to piezoelectric devises are included
by in Specics I as fans since as the Examiner has previously noted, the prior art shows
piezoelectric fans.

The Examiner has searched the prior art. examined the claims and issued a substantive office
action. Applicant has traversed all prior art rejections of the elaims,
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Serlal No, 10/430,696

It is believed that all the claims in the application are now in condition for allowance.
Reexamination and reconsideration are requested. It is also requested that the claims be allowed
and this application be passed to issue. An early notice of allowance would be appreciated.

Respectfully submitted,
{Donald T, Tenkazys/

Donald J. Lenkszus, Reg No 28,096

CERTIFICATE OF TRANSMISSION

I hereby catify that s Qdocument (anl ar as reférzed to a< heng aftached or enclose) is bemg tronmnitted by facsiinile
to the United States Patent and Trademak Office on JANUARY 26, 2006,

I herely declare (hat all statements made herein of my own knowledge are hue aul that all statements made on
information and beliet are believed to be tme: and firther that these statements were made with the knowledge that willful falze
statamnenty oud the like wo mede nre pravehnlle Ly fine o1 hnpueoument, or Loth, wider Section 1001 of Title 18 of the United Stotes
Code. qnd that such willtul false statements may jeopasdize the validity of' the application or any patent issued theseon.

(I!ﬂ)ﬂm I Ilﬂlhfz!b:/
DONALD J. LENKSZUS, REG, NO, 28.096
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Signature /Donald || Lankszus/

Printed name {  \NALD J LENKSZUS

Date 01/28/2006 I Reg. No. |2a.096
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( CERTIFICATE OF TRANSMISSION/MAILING

1 hutuby cortily that this coiwspondueics is bring facsimik transmittad to tha USPTO or duposited wilh the Unitud Status Poslal Setvice with
sufticiont postage as first class mail in an wnvalopw addressed to: Commissioner for Patunts. P.0. Box 1450, Alwxandiia. VA 22313-1480 on
thy datw shown bulow:

T
gnatore fDonak J Lenkszus/
wped or pfinted name DONALD J LENKSZUS Dawe joi2e2006 J

Thiz collection of information 18 required by 37 CFR 1.5. The Information I3 required 1o odlaln of retain 8 ben s by the pudlic which Ia ta file (£na by the USPTO to
proceas) an epplication. Configentiality 13 govemed by 35 U.8.C. 122 and 37 CFR 1.11 and1.14. This coflsction la astimated to 2 hours to complets, Including
vatheriny, preparing. and submilllng the completed rpplication form o the USPTO. Time will vary deponding upon the Indivkiugl case. Ay comments on (he
BMOUNT OF UMS YOU requirg 1o cOMPISS U116 ToM BNOJOP BUZT66UONS TOr reCUCING (NI3 DUSHN, GROUID DE 86Nt 10 N6 TRIET INTOIMAUoN Dmeer, U.S. Paienl 2na
Trademark Office, U.8. Depariment of Camimerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. 8END TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

I yuu nasd asvictunce in cornploting the fonn, ould 1.600 PTOQ.0190 and suluct wplion 2,
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Thutséay, January 26, 2008 4:37 PM DONALD LENKSZUS 480-595-7695 RECEIVED

CENTRAL FAX CENTER
JAN 2 6 2006
PTO/BE22 (12.04)
U8, Peent and Tradermast O LS, DEPARMENT OF COMMERCE
Under the papsrwork Racucion At of 1998, no paraons 31 required to resaond (0 8 claetion of infomtieticn unless f dispiays & vais OMB contre! frumber,
PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136{a) Docket Numbee (Optiansi)
FY 2006 ! -
‘_Lﬂzwww-mw oPYILUm ov3
Application Numbar  JO ‘-f3 O éq [4 Filed 0fﬁ5—l ey
For _ LiGHT (st Moo LIGHT  seyhee
An Unit w_% TExamlner T TU v MO
Thnilis : request under the provisions of 37 CFR 1.136(a) to axtand the period for fillng a reply in the above igentifisd
application.
Tha raquested extonsion and fes am as follows (chack time period derired and enter the approptiate fea batow):
Eoe Small Entity Fee
D One month (37 CFR 1.17(8)(1)) £120 §60
Two monthe (37 CFR 1.17(sX2)) $450 5225 s_ s
Three months (37 CFR 1.17(a)(3)) $1020 $510 $
[C] Fourmonths (37 CFR 1.17(a}4)) $1590 §785 $
[C] Five months (37 CFR 1.17(a)(5)) $2160 $1080
D Applicant daims small entity status, Ses 37 CFR 1.27. 81/27/2006 TLO111  €BE6BB16 16436
[T] A chack in the amount of the fes is anclosed. 81 FL:2252 ;:; 88 op

[[] Payment by credit card. Form PTO-2038 is eftached.
[[] The Director has siready been authorized to charge fees in this application to a Deposit Account.

D The Director is hereby authorized to chargs any fees which may be required, or credit any overpayment, to
Deposit Account Number . | have enclosed a duplicate copy of this sheet.

WARNING; Information on this form may become gublic. Credit card Information should not be included on thiz form.
Provide credit card Information and authortzation on PTO-2038,

I am the D applicant/inventor.

D assignea of record of the entire interest. See 37 CFR 3.71.
Statement under 37 CFR 3.73(b) Is enclosed (Form PTO/SB/96).
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Tis COACHION oF MCIaRGR 1 Fequited By 37 GFTL 1.135(w) 1T formaton 1s requirwd £5 Gbtan Gf M8 & DOREH Dy NG PUDDS WiHGh 1810 116 (BRA DY v
USPTO to process) sn eppliostion. Confidentiaiify ts gavermned by 36 U.6.C. 122 end 37 CFR 1.11 amd 1.14, meloamummmmmsmlmu
m:dnnalheﬂm,mm umwmmmm.mmwmmmmmmuwro Tirow will vary dopending upon the individual eass. Any
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EAST Search History

Ref

Hits

Search Query

DBs

Default
. Operator

Plurals

Time Stamp

$12

$12

S12

$12

812

812

S13

S13

S13

513

509

3394177

2079958

5619433

6146066

254675

1457821

41538

29102

28991720

$123 and S121

(led iight near emitting optoelectronic opto adj electronic
oled emitting adj (device diode) (EL luminescen$2
electroluminescen$2 electro adj luminescen$2) ) light

$125.ti. $125.ab. $125.cIm.

(tub$8 cylind$6 elongat$3 pip$4)

gas air cool$4 fluid

$125 with $127

5128 with 127

§129 same S130

$131 and $126

(@ad @pd)< "20020529"

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT,
(BM_TDB

US-PGPUSB,;
USPAT;
EPQ; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPQ; JPO;
DERWENT,
[BM_TDB

US-PGPUB;
USPAT,
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT,
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT:;
EPO; JPO;
DERWENT;
IBM_TDB

OR

OR

OR

OR

OR

OR

" OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2006/04/19 07:52

20086/04/19 07:52

2006/04/19 07:52

2006/04/19 07:52

2006/04/19 07:52

2006/04/19 07:52

2006/04/19 07:52

2006/04/19 07:52

2006/04/19 07:52

2006/04/19 07:52

04/20/2006@@1H5aM 019
C:\Documents and Settings\THo2\My Documents\EAS T\workspaces\10430696 led light source.wsp



EAST Search History

S13

S13

S$13

513

$13

$14

S14

S14

S14

S13

24884

395839

230898

1442

719143

57563

509

7469687

5625195

168738

$132 and $133

fan

5128 with S$135

§134 and $136

(led light near emitting oled emitting adj (device diode)

hbled hpled)

$138 with 8127

$139 and $137

surface

outer mount$4

§127 near3 S141 near3 $142

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT,
EPO; JPO,
DERWENT;
IBM_TDB

US-PGPUSB;
USPAT;
EPOQ; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT,
EPO; JPO;
DERWENT;
IBM_TDB

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2006/04/19 07:52

2006/04/19 07:52

2006/04/19 07:52

2006/04/19 07:52

- 2006/04/19 07:52

2006/04/19 07:52

2006/04/19 10:42

2006/04/19 08:04

2006/04/19 08:04

2006/04/19 08:05

04/202Q088¢1 a1 019
C:\Documents and Settings\THo2\My Documents\EAST\workspaces\10430696 led light source.wsp
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EAST Search History

S14 12 | 10/156810 A US-PGPUB; | OR ON 2006/04/19 08:21
4 USPAT,

EPO; JPO,
DERWENT;
IBM_TDB

S14 395839 | fan US-PGPUB; | OR ON 2006/04/19 08:09
5 USPAT;

EPO; JPO;
DERWENT;
IBM_TDB

S14 19962 | peltier US-PGPUB; | OR ON 2006/04/19 08:19
6 USPAT:

EPOQ; JPO;
DERWENT;
IBM_TDB

S14 226770 | (piezoelectric piezo) US-PGPUB; | OR ON 2006/04/19 08:20
7 USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

S14 1648292 | channel US-PGPUB; | OR ON 2006/04/19 08:21
8 USPAT;

EPO; JPO;
DERWENT;
IBM_TDB

S14 5 | S144 and S145 US-PGPUB; | OR ON 2006/04/19 08:21
9 USPAT,;
EPO; JPO;
DERWENT;
IBM_TDB

515 41443 | S145.cim. US-PGPUB; | OR ON 2006/04/19 08:22
0 USPAT;

EPO; JPO,
DERWENT;
IBM_TDB

$15 1354863 | protru$5 extru$s US-PGPUB; | OR ON 2006/04/19 08:22
1 USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

S15 1788 | S146.cim. US-PGPUB; | OR ON 2006/04/19 08:22
2 USPAT;

EPQ; JPO;
DERWENT;
IBM_TDB

815 30359 | S147.cim. US-PGPUB; | OR ON 2006/04/18 08:22
3 USPAT;

EPO; JPO,
DERWENT;
IBM_TDB

04/20/200pc8a1 E5aMI 019 Page 1471 Page 3
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EAST Search History

815

$15

S16

$15

516

515

S16

S16

S16

516

307805

201597

3394177

2079958

5619433

6146066

254675

1457821

41538

29102

$148.¢Im.

S151.cim.

(led light near emitting optoelectronic opto adj electronic
oled emitting adj (device diode) (EL luminescen$2

-electroluminescen$2 electro adj luminescen$2) ) light

S$156.1i. $156.ab. S156.clm.

(tub$6 cylind$6 elongat$3 pip$4)

gas air cool$4 fluid

5156 with $158

$159 with $158

$160 same $161

$162 and $157

US-PGPUB;
USPAT;
EPQ; JPO;
DERWENT;
iBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT,
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT,
EPO; JPO;
DERWENT;,
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPQ; JPO;
DERWENT:;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPQ; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPQ; JPO;
DERWENT;
IBM_TDB

OR

OR

OR

OR

OR

OR

OR

OR

OR

-OR

ON

ON

ON

ON

ON -

ON

ON

ON

ON

ON

2006/04/19 08:23

2006/04/19 08:23

2006/04/19 10:42

2006/04/19 10:42

2006/04/19 10:42

2006/04/19 10:42

2006/04/19 10:42

2006/04/19 10:42

2006/04/19 10:42

2006/04/19 10:42

04/20/20Dp8e 1 EAM 019
C:\Documents and Settings\THo2\My Documents\EAST\workspaces\10430696 led light source.wsp
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EAST Search History

S16

516

S16

516

S16

S16

S17

S17

S17

S17

28991720

24884

395839

230898

1442

719143

57563

509

314009

3069449

(@ad @pd)< "20020529"

$163 and S164

fan

S159 with S166

$165 and S167

(led light near emitting oled emitting adj (device diode)

hbled hpled)

5169 with S158

S170 and 5168

temperature near4 (sensor sensing detector detecting)

controller controlling

US-PGPUB;
USPAT,
EPQ; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPQO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO,
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT,;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO,
DERWENT;
IBM_TDB

US-PGPUB;

USPAT,

EPO; JPO;
DERWENT:;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
{BM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2006/04/19 10:42

2006/04/19 10:42

2006/04/19 10:42

2006/04/19 10:42

2006/04/19 10:55

2006/04/19 10:42

2006/04/19 10:42

2006/04/19 10:51

2006/04/19 10:52

2006/04/19 10:53

04/2020p88 1 EHaMI 019
C:\Documents and Settings\THo2\My Documents\EAST\workspaces\10430696 led light source.wsp
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EAST Search History

S17

S17

S17

S17

S17

S17

S18

S18

S18

S18

1905

685

109

272

82

1220

685

45

10324

9171

S$163 and S167

$170 and S174

$175 and S$172

S$175 and S173

S$176 and S177 -

S$174 not S175

$174 not §179

10/230610 10/415810 10/463510 10/612913 10/644902
10/645710 10/648510 10/649704 10/650810 10/665210
10/670216 10/682277 10/704514 10/726508 10/753914

-| 10/820415 10/867903

@ad ="20030325"

@ad ="20030307"

US-PGPUB;
USPAT;
EPQ; JPO,
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT,
EPQ; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPQ; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPQ; JPO;
DERWENT,
IBM_TDB

US-PGPUB;
USPAT;
EPQ; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON .

ON

ON

2006/04/19 10:56

2006/04/19 10:57

2006/04/19 10:57

2006/04/19 10:57

2006/04/19 11:02

2006/04/19 11:02

2006/04/19 13:21

2006/04/19 15:25

2006/04/19 15:26

2006/04/1917:12

04/2020Dp8 @1 E5AMI 019
C:\Documents and Settings\THo2\My Documents\EAS T\workspaces\10430696 led light source.wsp
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EAST Search History

$18 0 | S180and S182 US-PGPUB; | OR ON 2006/04/19 15:26
4 USPAT;
EPQ; JPO;
DERWENT;
IBM_TDB
$18 3 | S180and S183 US-PGPUB; | OR ON 2006/04/19 16:15
5 USPAT;
EPO; JPO;
DERWENT;
IBM_TDB
S18 4 | 10/299870 US-PGPUB; | OR ON 2006/04/19 17:02
6 USPAT;
EPO; JPO;
DERWENT;
IBM_TDB
S18 2 | "5394300".pn. US-PGPUB; | OR ON 2006/04/19 17:02
7 USPAT;
EPO; JPO;
DERWENT;
IBM_TDB ,
S18 2 | ("5061990" | "5191404").PN. US-PGPUB; | OR ON 2006/04/19 17:09
8 USPAT,
USOCR
S18 57901 | air near3 (moved moving) US-PGPUB; | OR ON 2006/04/19 17:10
9 USPAT;
USOCR
S19 395839 | fan US-PGPUB; | OR: ON 2006/04/19 18:38
0 USPAT;
EPO; JPO,
DERWENT;
. iIBM_TDB
S19 3 | "6897486" US-PGPUB; | OR ON 2006/04/19 17:56
1 USPAT;
EPO; JPO;
DERWENT;
IBM_TDB
$19 31 | ("20030057573" | "20030168670" | "20030168720" | US-PGPUB; | OR ON 2006/04/19 18:25
2 "20030193080" | "20040079957" | "20040173804" | USPAT;
"4267559" | "5173839" | "5785418" | "5789772" | USOCR
"5841177" | "5869883" | "5959316" | "5998925" |
"6238599" | "6274924" | "6307272" | "6329706" |
"6335548" | "6429513" | "6444498" | "6456766" |
"6457645" | "6468821" | "6492725" | "6541800" |
"6559525" | "6680491" | "6707069" | "D465207" |
"RE37707").PN.
S19 4822 | S189 with S190 US-PGPUB; | OR ON 2006/04/19 18:26
3 USPAT; ’
USOCR
$19 23 | $193 same S169 US-PGPUB; | OR ON 2006/04/19 18:32
4 USPAT;
USOCR
04/20/206e881E5AM 019 Page 145 Page7
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EAST Search History

S19 394 | S193 and S169 US-PGPUB; | OR ON 2006/04/19 18:32
5 USPAT;

USOCR
S19 107 | S195 and S157 US-PGPUB; | OR ON 2006/04/19 18:36
6 USPAT;

USOCR
$19 97 | microfan micro adj $190 US-PGPUB; | OR ON 2006/04/19 18:37
7 USPAT;

USOCR
$19 2 | S197 with S189 US-PGPUB; | OR ON 2006/04/19 18:38
8 USPAT;

USOCR
$19 2 | $197 same S189 US-PGPUB; | OR ON 2006/04/19 18:38
9 USPAT;

USOCR
S20 41443 | $190.clm. US-PGPUB; | OR ON 2006/04/19 18:38
0 USPAT;

EPO; JPQ;

DERWENT;

IBM_TDB
S20 210899 | S190.ab. US-PGPUB; | OR ON 2006/04/19 18:39
1 USPAT;

EPO; JPO;

DERWENT;

IBM_TDB
S20 78315 | S190.4i. US-PGPUB; | OR ON 2006/04/19 18:39
2 USPAT,

EPO; JPO;

DERWENT;

IBM_TDB
S20 556 | S193 and S202 US-PGPUB; | OR ON 2006/04/19 18:39
3 USPAT;

EPO; JPO;

DERWENT;

IBM_TDB
S20 535 | S203 and S201 US-PGPUB; | OR ON 2006/04/19 18:39
4 USPAT;

EPO; JPO;

DERWENT;

IBM_TDB
S20 316 | S193.ab. US-PGPUB; | OR ON 2006/04/19 18:40
5 USPAT;

EPO; JPO;

DERWENT;

IBM_TDB
S20 268 | S205 and S200 US-PGPUB; | OR ON 2006/04/19 18:40
6 USPAT;

EPO; JPO;

DERWENT;

IBM_TDB
04/20/2MPS 1 FHAM 019 Page 146 Page8
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EAST Search History

$20

520

§20

521

521

$21

S21

S21

S21

74

230731

15

19962

12

12

26

S206 and S202

electronic adj device

$206 and S208

peltier

$210 with S189

10/430696

10/156810

10/380189 10/822579 10/423140 10/299870 10/979903
10/941081 10/063924 10/721641 10/822579 09/754636
09/966140 09/781485 10/308177 10/009656

5210 and S214

US-PGPUB;
USPAT,
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT,
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO,
DERWENT;
IBM_TDB

US-PGPUB,
USPAT;
EPOQ; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPOQ; JPO;
DERWENT;
[BM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
(BM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
(BM_TDB

OR

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

2006/04/19 18:40

2006/04/19 18:41

2006/04/19 18:43

2006/04/19 18:44

2006/04/19 19:28

2006/04/19 19:32

2006/04/19 19:51

2006/04/19 19:56

2006/04/19 19:57

04120 2DpSA1BHAM 019
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Office Action Summary Examiner ArtUnit

Tu-Tu Ho 2818

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- I the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Offica later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

N Responsive to communication(s) filed on 26 January 2006.
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 0.G. 213.

Disposition of Claims

4)X] Claim(s) 1-27 and 31-33 is/are pending in the application.
4a) Of the above claim(s) 25 is/are withdrawn from consideration.

5)] Claim(s) ____is/are allowed.

6)[X] Claim(s) 1-24,26,27 and 31-33 is/are rejected.

7)0 Claim(s) ______is/are objected to.

8)[] Claim(s) _____ are subject to restriction and/or election requirement.

Application Papers

9)[_] The specification is objected to by the Examiner.
10)(X] The drawing(s) filed on 17 May 2005 is/are: a)[X] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
1)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)JAll b)[] Some * c)[] None of:
1.[[J Certified copies of the priority documents have been received.
2.[]] Certified copies of the priority documents have been received in Application No.
3.[J 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)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)

2) [ Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date.

3) [X] Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5) (] Notice of Informal Patent Application (PTO-152)

Paper No(s)/Mail Date 6) D Other:
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Application/Control Number: 10/430,696 Page 2
Art Unit: 2818

DETAILED ACTION

Request for Telephonic Interview
1. The examiner is available for a telephonic interview in accordance with MPEP 713.01.
As for the matter of allowability of the claims, the claims are allowable when a complete search
and examination have been performed and it is determined that the prior art of record fails to

teach or render obvious the claims.

Election/ Restriction

2. Applicant's election with traverse of Species I, claims 1-24, 26, 27, and 31-33, in the
reply filed on 01/26/2006 is acknowledged. The traversal is on the ground(s) that all claims in
the application should be examined. This is not found persuasive because claim-25 invention,
readable on Species III, is clearly patentably distinct over the claimed inventions of Species I and
IL

However, Applicant is persuasive in identifying claims 1, 23, 27, 31, and 32 as being
generic and in pointing out that a piezoelectric fan (Species II) is an electromechanical fan
(Species I). Accordingly, the restriction requirement between Species I and Il is hereby

withdrawn and claims 1-24, 26, 27, and 31-33 are present for examination in this office action.

3. Claim 25 is withdrawn from further consideration pursuant to 37 CFR 1.142(b), as being

drawn to a nonelected species, there being no allowable generic or linking claim. Applicant
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timely traversed the restriction (election) requirement in the reply filed on 01/26/2006, as noted

above.

Claim Rejections - 35 USC § 102
The text of those sections of Title 35, U.S. Code not included in this action can be found

in a prior Office action.

4, Claim 27 is rejected under 35 U.S.C. 102(e) as being anticipated by Jones et al. U.S.
Patent Application Publication 20050055070 (the ‘070 reference).

The ‘070 reference discloses light source comprising:

an elongate thermally conductive member (generally indicated at “heat pipe’; 5, Fig. 3,
paragraph [0071]) having an outer surface;

at least one light emitting diode (generally indicated at array 2 of LEDs 7) carried on said
elongate member outer surface;

said elongate thermally conductive member being configured to conduct heat away from
said at least one light emitting diode (paragraph [0071]-[0073]); and

a cooling apparatus (4) in thermal communication with said elongate thermally
conductive member to enhance cooling of said at least one light emitting diode, said cooling

apparatus being a solid state cooling device.

5. Claim 27 is rejected under 35 U.S.C. 102(e) as being anticipated by Yoneda et al. U.S.
Patent 6,832,849 (the ‘849 reference).

The ‘849 reference discloses light source comprising:
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an elongate thermally conductive member (generally indicated at cooling plate 9, Fig. 20,
col. 22, lines 28+) having an outer surface;

at least one light emitting diode (2) carried on said elongate member outer surface;

said elongate thermally conductive member being configured to conduct heat away from
said at least one light emitting diode (col. 22, lines 28+); and |

a coéling apparatus (10) in thermal communication with said elongate thermally
conductive member to enhance cooling of said at least one light emitting diode, said cooling

apparatus being a solid state cooling device.

Claim Rejections - 33 Usc§ 103
“The text of those sections of Title 35, U.S. Code not included in this action can be found
in a prior Office action.
6. Claims 1-4, 7-11, 15-22, 23, 31, 32, and 33 are rejected under 35 U.S.C. §103(a) as
being unpatentable over Arndt et al. U.S. Patent 6,848,819 (the ‘819 reference) in view of
knowledge in the art as evident by Pal et al. U.S. Patent 6,293,753.

The ‘819 reference discloses in Figs. 1 through 2B and respective portions of the
specification a light source as claimed including an elongate thermally conductive member
having a flowing fluid, such as air, thérein but does not disclose a fluid movement device as
claimed to move the flowing fluid.

Specifically,

in reference to claim 1, Amdt discloses a light source comprising;:
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an elongate thermally conductive member (tubularly shaped, cylindrical, hollow cooling
member 3, Figs. 1 through 2B, col. 4, lines 42761) having an outer surface;

a plurality of light emitting diodes (2) carried on said elongate member outer surface at
least some of said light emitting diodes being disposed in a first plane and others of said light
emitting diodes being disposed in a second plane not coextensive with said first plane;

said elongate thermally conductive member being configured to conduct heat away from
said light emitting diodes to fluid contained by said elongate thermally conductive member (col.
4, lines 42-61); and

said elongate thermally conductive member comprising one or more surface
discontinuities (cooling ribs or surface roughening, col. 4, lines 15-25) to enhance heat
dissipation.

as for claim 23, the reference discloses, with the same reference characters, citations, and
interpretations as detailed above for claim 1 where applicable, a light source comprising:

an elongate thermally conductive member having an outer surface;

a plurality of light emitting diodes carried on said elongate member outer surface at least
some of said light emitting diodes being disposed in a first plane and others of said light emitting
diodes being disposed in a second plane not coextensive with said first plane; and
said elongate thermally conductive member being configured to conduct heat away from said
light emitting diodes to fluid contained by said elongate thermally conductive member.

as for claim 31, the reference discloses, with the same reference characters, citations, and
interpretations as detailed above for claim 1 where applicable, a light source comprising:

an elongate thermally conductive member having an outer surface;

Cree Ex. 1019 | Page 153



Application/Control Number: 10/430,696 Page 6
Art Unit: 2818

at least one light emitting diode carried on said elongate member outer surface;

one or more electrical conductors (electrical conductors, not shown, col. 3, lines 1-17)
carried by said elongate thermally conductive member and connected to said at least one light
emitting diodes to supply electrical power thereto; and

said elongate thermally conductive member being configured to conduct heat away from
said light emitting diodes to fluid contained by said elongate thermally conductive member.

and

for claims 32-33, the reference discloses, with the same reference characters, citations,
and interpretations as detailed above for claim 1 where applicable, a light source comprising:

an elongate thermally conductive member having an outer surface;

a plurality of light emitting diodes carried on said elongate member outer surface at least
some of said light emitting diodes being disposed in a first plane and others of said light emitting
diodes being disposed in a second plane not coextensiv;a with said first plane;

eleptrical conductors (electrical conductors, not shown, col. 3, lines 1-17) carried by said
elongate thermally conductive member and connected to said plurality of light emitting diodes to
supply electrical power thereto,

said elongate thermally conductive member being configured to conduct heat away from
said light emitting diodes to fluid contained by said elongate thermally conductive member; and

a coating carried on said elongate thermally conductive member (“To this end, this
surface is blackened and/or provided with cooling ribs and/or implemented with some other

suitable surface structure or roughening”, col. 4, lines 15-25).
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As noted above, the reference further discloses that said fluid, such as air, is moved in
said elongate thermally conductive member. However, also as noted above, the reference does
not disclose a fluid movement device as claimed to move said flowing fluid.

Nevertheless, at the time the invention was made, there existed a fluid movement device,
an electromechanical fan device, such as one disclosed by Pal, Fig. 1, for thé purpose of moving
a fluid, such as air.

Therefore, it would have been obvious to one of ordinary skill in the art at the time the
invention was made to modify the reference’s device such that it include a fluid movement
device. One would have been motivated to include such a ﬂuid movement device to move said
fluid for the purpose of heat elimination.

Referring to claim 7, such a modified device should be able to conduct heat away from
said light emitting diodes to fluid proximéte said elongate member outer surface.

Referring to claim 8, as noted above, said fluid comprises air.

Refe&ing to claims 2 and 9, as noted above, said fluid movement device comprises an
electromechanical device. |

Referring to claims 3 and 10, as noted above, said electromechanical device comprises a
fan.

Referring to claims 4 énd 11, said electromechanical device comprises an electronic
device.

Referring to claim 15, as noted above, said elongate thermally conductive member

comprises a tube.
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Referring to claim 16, the ‘819 reference discloses as detailed above that said elongate
thermally conductive member comprises a tube. The reference further discloses that said
elongate thénnally conductive member has a cross-section in the shape of a circle (Fig. 2B).
Although the referenée does not disclose that the shape could be a polygon, the shape differences
are considered obvious and are not patentable unless unobvious or unexpected results are
obtained from these changes.

Referring to claim 17, said tubular thermally conductive member (comprising cooling
member 3, thermally conductive adhesive 6, good-thermal conductive layer 4, and cooling ribs,
col. 4, lines 1-61) should have a cross-section having flat portions.

Referring to claim 18, said tubular thermally conductive member (comprising cooling
member 3, thermally conductive adhesive 6, good-thermal conductive layer 4, and cooling ribs,
col. 4, lines 1-61) configured so as a fluid, such as air, flowing through it (col.4, lines 55-61),
should comprise a channel.

Referring to claims 19-20, the reference further discloses that said elongate thermally
conductive member comprises an extrusion (“ribs”), and although the reference does not a
material as claimed for said elongate thermally conductive member including said extrusion,
aluminum was available as a known thermally conductive material at the time the invention was
made.

Referring to claim 22, the reference further discloses that some of said light emitting
diodes emit colored light (col. 1, lines 60-67).

Referring to claim 21, although the reference does not disclose that said LEDs could emit

white light, the reference does not particularly preclude such selection of emitted colors. In
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addition, at the time the present invention was made, it was known that solid state light sources
with various colors, including white light, and various power consumptions, including the then
and now labeled HBLEDs, had been manufactured. Therefore, it would be fair to conclude that
it would have been obvious to one of ordinary skill in the art at the time the invention was made
to form the reference’s device with various emitted lights including white light based on the
known and availability of the various solid state light sources. See, for example, reference U,

Archive of Selected Headline News (2002), Solid-State Lighting.

7. Claims 5-6, 12-13, 24, and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable
over Arndt et al. U.S. Patent 6,848,819 (the ‘819 referénce) in view of knowledge in the art and
further in view of Losinski U.S. Patent 5,861,703 (the ‘703 reference, cited in a previous office
action).

The ‘8'19 reference, as detailed above for claims 1, 7, and 23, discloses a light source in
view of knowledge in the art including said fluid movement device.

H'owevel;, the reference does not disclose that said fluid movement device is a solid-state
piezoelectric device as claimed.

Losinski, at the time the invention was made, teaches the use of a solid-state piezoelectric
device to remove heat, and further teaches that a piezoelectric device has many advantages, such
as a longer life, over traditional fans (column 1, lines 23-29). Therefore, it would have been
obvious to one of ordinary skill in the art at the time the invention was made to form the

reference’s device such that its fluid movement device is a solid-state piezoelectric device. One
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would have been motivated to make such a change in view of the teachings in Losinski that a

solid-state piezoelectric fan is better than a traditional fan.

Conclusion
8. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Tu-Tu Ho whose telephone number is (571) 272-1778. The
examiner can normally be reached on 7:30 am - 6:00 pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, DAVID NELMS. can be reached on (571) 272-1787. 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).

X

e

Tu-Tu Ho
April 20, 2006

Cree Ex. 1019 Page 158



Tuesday, May 17, 2005 5:59 PM

DONALD LENKSZUS 480-595-7665

PTO/SB/BA (05-03)
Approved for use through 0731/2008, OMB 0631-0031
V.0, Patent and Tredemark Office; U.0. DEPARTMENT OF COMMERCE

od to N!EOMN ] gonod.lon of Infonm atlon uniess 'ﬂ conteing o velld OMB COEWI number,
Substine 1or fony 1439/PTQ Comp leta if Known
KoplealonHurbsr 110/430,698
INFORMATION DISCLOSURE (8o 00/05/2002
STATEMENT BY APPLICANT AR URE 18
(Use a8 many shests as necessary) Examiner Name %% TURO
Nshest 11 Lot 11 AHormay Docke Number_|OP TOLUM-003
U8 PATENT BOCUMENTS
reer S T DoamerNurbe PWW_E—M‘WW&W
mnuols' | No. NM-OD-YYY Applicent of Ched Docunend Relevart Passages o Relevan
Numbgr-Kind Code? '~ Flgures Appear
<17 6,428,189 08/06/2002 |HOCHSTEIN
! Y% 5 582,100 06/24/2003 |HOCHSTEIN ET AL
Us- 6,712,486 03/30/2004 [POPOVICHET AL
U¥6.787,999 09/07/2004 [STIMAC ET AL
g 6,799 864 10/06/2004 _|BOHLER ET AL
Us
Us.
Us-
us.
U%
us-
Us-
UE
Us-
Us
Us
i

Pages, Columns, Lines,
Whare Relavan! Passages
Cr Relevant Figures Appoar ™

E
- O L R
Inltigls’ No.! Dets Apelicant of Ciled Document

Evamines Clte | Forelgn Patent D‘CUm';a
MM-DD- Y
Courtny o tarmier et Coou' (¢ smgn) bl

JP 2002-093206 03/20/2003 |HIROYUKI ET AL

Date

Considared

oug C ‘efmancs and nol
consldered, lndudc copy of this form with nex1 cammunk etion to applicant, | Applicent's unlyue cation Mlgﬁoﬂon number ( pilonno TSee Kinds codn d
USPTO Patent Documents st wyrw.uspto gov or MPEP 901.04. 'Entar Offico that lssusd the dotument, by the Iwo-lattsr code (WIPO Standasd 3T.9). ¢
Japanese pelerd documents, the lndicstion of t1e year of 1e reian of the Inperor murt preseds the sers! Runber of (e peters docyin st *nd of docuinem "Y
%: appropriste symbole 8o Indficated on the documen! under WIPO Bfandard 8T.16 ¥ poseBlo. "Applicant 1o to placa a chock mark here #f Englich languags

nstation Is attached,
This collacion of information Is requdred by 37 CFR 1.97 and 1.98. The Infurmetion le required to oblaln or rateln B beneftt by the publc which s to fite (and by the
USPTO 10 procars) en sppiceiion. Comfidentiamly is govemed by 35 U,5.C, 122 end 37 CFR 1.14, This ¢ollection Is estimated 1o take 2 hours to complete,
Inchiding gathsring, preparing. and submititng the completed application form to the USPTO. Time will vasy dapsnding upon the tndividual cass. Any comments
on the ataount of thine You require to somplete thly forn andlor suggesiions for reducing Ity burden, eholdd be sant (o the CHef Infom stlon OMcer, U, 8. Petant
and Trademark OfMce. P.O. Box 1450, Alexandrta, VA 22313-1450. 0O NOT SEND FEES OR CONMPLETED FORMS TO THIS ADDRESS. $&ND
TO: Comumissioner for Patents. P.Q, Box 1450, Alvsandria, VA 223134450,
If you nieed assistere in completing the form. ¢all 1-3800-PTO-9 188 (1-800-785-9189) arid sslect option 2.

P33

PAGE 3¥35* REVDAT 1772005 85828 P (Eastern Daylight Time) * SYR:USPTO-EFXRF-1/3* DIIS:8729305 CSID:480 595 7695 DURATION (mmvss):08.82

Cree Ex. 1019

Page 159



Application/Control No. Applicaqt(s){Patent Under
10/430,696 isaenpivicard
Notice of References Cited S AT
Tu-Tu Ho 2818 Page 1 of 1
U.S. PATENT DOCUMENTS
* c(,u,,t,?"c"‘o’dﬂim‘,ﬁmﬁ; Code MN?- \a($YY Name Classification
*| A | US-6,293,753 09-2001 Pal et al. 415/221
*1 B | US-6,832,849 12-2004 | Yoneda et al. 362/551
* 1 c | UsS-6,848,819 02-2005 Arndt et al. 362/545
* | D | US-2005/0055070 03-2005 Jones et al. ' 607/088
E | US-
F | US-
G | US-
H | US-
I | US-
J | US-
K | US-
L | US-
M | US-
FOREIGN PATENT DOCUMENTS
[T commimeniner T ey | oy Clasifcaion
N
O
P
Q
R
S
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
U | Archive of Selected Headline News (2002), Solid-State Lighting
\
w
X

*A copy of this reference is not being fumished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 060419696

Cree Ex. 1019 Page 160



. lication No. licant|
Index of Claims App | Aeplicantt®)
10/430,696 DRY, JOEL M.
: Examiner ' Art Unit
Tu-Tu Ho 2818
Thro
v | Rejected - ! ct;g}:::;rgeral) N Non-Elected A Appeal
=| Allowed + Restricted I | Interference o] Objected
Claim Date Claim Date Claim Date
_lalelnlelal® - | ® - | ® ’
2|5 |5/5|813kH 8|5 2|5
© | §|5|5[8|2[2 “15 ©|5
qa iV 51 101
2 52 102
3 53 103
4 54 104
5 55 105
6 56 106
7 57 107
8 58 108
9 59 109
10 60 110
11 61 111
12 62 112
13 63 113
14 64 114
15 65 115
16 66 116
17 67 117
18 68 118
19 69 119
20 70 120
21 71 121
22 72 122
73 123
24 VA 74 124
25 N 75 _ 125
26 L/ 76 126
./ 77 127
28 ) 78 128
2P 79 129
20 80 130
41 S 81 131
T 82 132
33 -1, 83 : 133
34 84 134
35 85 135
36 86 136
37 87 137
38 88 138
39 . 89. 139
140 90 140
41. 91 141
42 92 142
43 93 143
44 94 144
45 95 145
46 96 146
47 . 97 147
48 98 148
49 99 149
50 100 150
U.S. Patent and Trademark Office Part of Paper No. -20064822—

66 _0Y_[9_696
Cree Ex. 1019 Page 161




Search Notes Application No. Applicant(s)
10/430,696 DRY, JOEL M,
Examiner Art Unit
Tu-Tu Ho 2818
SEARCH NOTES
SEARCHED (INCLUDING SEARCH STRATEGY)'
Class Subclass Date Examiner : DATE EXMR
257 88 4/19/2006 TH 362/555,294,373 - updated (text
search only - see search history 4/19/2006 T™
prinout)
INTERFERENCE SEARCHED
Class Subclass Date Examiner
(N/A) TH
U.S. Patent and Trademark Office Part of Paper No. 06041969

“Cree Ex. 1019 Page 162



Serial No. 10/430,696 EXPRESS MAIL NO. ED673279790US

Attorney Docket OPTOLUM -003

13
O
- )§ IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
3 w5/ Inre Application of:
~C&wET JOEL DRY : Group Art No.: 2818

Serial No. 10/430,696 : Examiner: Tu Tu V Ho
Filed: 05/05/2003
Title: LIGHT EMITTING DIODE LIGHT SOURCE

Commissioner of Patents
PO Box 1450
Alexandria, VA 22313-1450

RESPONSE

This is responsive to the Office Action dated 04/27/2006. A petition for extension is filed
herewith.

Please amend the application as follows.
A listing of the claims presently in the application begins at page 2.

An amendment to the drawing is at page 9.
Remarks are at page 10.

Page 1 of 25
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IN THE CLAIMS:

CLAIM 1 (ORIGINAL). A light source comprising:

an elongate thermally conductive member having an outer surface;

a plurality of light emitting diodes carried on said elongate member outer surface at least
some of said light emitting diodes being disposed in a first plane and others of said light emitting
diodes being disposed in a second plane not coextensive with said first plane;

said elongate thermally conductive member being configured to conduct heat away from
said light emitting diodes to fluid contained by said elongate thermally conductive member;

said elongate thermally conductive member comprises one or more surface
discontinuities to enhance heat dissipation; and

a fluid movement device in fluid communication with said elongate thermally conductive
member to enhance movement of said fluid over at least some of said heat surface

discontinuities.

CLAIM 2 (ORIGINAL). A light source in accordance with claim 1, wherein:

said fluid movement device comprises an electromechanical device.

CLAIM 3 (ORIGINAL). A light source in accordance with claim 2, wherein:

said electromechanical device comprises a fan.

CLAIM 4 (ORIGINAL). A light source in accordance with claim 1, wherein:

said fluid movement device comprises an electronic device.

Page 2 of 25
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CLAIM 5 (ORIGINAL). A light source in accordance with claim 1, wherein:

said fluid movement device comprises a solid state device.

CLAIM 6 (ORIGINAL). A light source in accordance with claim 1, wherein:

said fluid movement device comprises an piezoelectric device.

CLAIM 7 (ORIGINAL). A light source in accordance with claim 1, wherein:
said elongate thermally conductive member is configured to conduct heat away from said

light emitting diodes to fluid proximate said elongate member outer surface.

CLAIM 8 (ORIGINAL). A light source in accordance with claim 7, wherein:

said fluid proximate said elongate member outer surface comprises air.

CLAIM 9 (ORIGINAL). A light source in accordance with claim 7, wherein:

said fluid movement device comprises an electromechanical device.

CLAIM 10 (ORIGINAL). A light source in accordance with claim 9, wherein:

said electromechanical device comprises a fan.

CLAIM 11 (ORIGINAL). A light source in accordance with claim 7, wherein:

said fluid movement device comprises an electronic device.

CLAIM 12 (ORIGINAL). A light source in accordance with claim 7, wherein:

Page 3 of 25
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said fluid movement device comprises a solid state device.

CLAIM 13 (ORIGINAL). A light source in accordance with claim 12, wherein:

said fluid movement device comprises an piezoelectric device.

CLAIM 14 (ORIGINAL). A light source in accordance with claim 1, wherein:
said fluid contained by said elongate thermally conductive member is a cooling medium

other than air.

CLAIM 15 (ORIGINAL). A light source in accordance with claim 1, wherein:

said elongate thermally conductive member comprises a tube.

CLAIM 16 (ORIGINAL). A light source in accordance with claim 15, wherein:

said tube has a cross-section in the shape of a polygon.

CLAIM 17 (PREVIOUSLY PRESENTED). A light source in accordance with claim 15,
wherein:

said tube has a cross-section having flat portions.

CLAIM 18 (ORIGINAL). A light source in accordance with claim 1, wherein:

said elongate thermally conductive member comprises a channel.

CLAIM 19 (ORIGINAL). A light source in accordance with claim 18, wherein:
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said elongate thermally conductive member comprises an extrusion.

CLAIM 20 (ORIGINAL). A light source in accordance with claim 18, wherein:

said extrusion is an aluminum extrusion.

CLAIM 21 (ORIGINAL). A light source in accordance with claim 1, wherein:

each of said light emitting diodes emits white light.

CLAIM 22 (ORIGINAL). A light source in accordance with claim 1, wherein:

at least some of said light emitting diodes emit colored light.

CLAIM 23 (ORIGINAL). A light source comprising:

an elongate thermally conductive member having an outer surface;

a plurality of light emitting diodes carried on said elongate member outer surface at least
some of said light emitting diodes being disposed in a first plane and others of said light emitting
diodes being disposed in a second plane not coextensive with said first plane;

said elongate thermally conductive member being configured to conduct heat away from
said light emitting diodes to fluid contained by said elongate thermally conductive member; and

a cooling apparatus coupled to said elongate thermally conductive member to

enhance cooling of said plurality of light emitting diodes.

CLAIM 24 (ORIGINAL). A light source in accordance with claim 23, wherein:

said cooling device comprises a solid state cooling device.
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CLAIM 25 (WITHDRAWN). A light source in accordance with claim 23 wherein:

said cooling device comprises a Peltier device.

CLAIM 26 (ORIGINAL). A light source in accordance with claim 23 wherein:

said cooling device comprises a Piezoelectric device.

CLAIM 27 (PREVIOUSLY PRESENTED). A light source comprising:

an elongate thermally conductive member having an outer surface;

at least one light emitting diode carried on said elongate member outer surface;

said elongate thermally conductive member being configured to conduct heat away from

said at least one light emitting diode; and

cooling apparatus in thermal communication with said elongate thermally conductive
member to enhance cooling of said at least one light emitting diode, said cooling apparatus being
selected from one of a solid state cooling device, a Peltier cooling device, and a Piezoelectric

device.

CLAIM 28 (CANCELED).
CLAIM 29 (CANCELED).

CLAIM 30 (CANCELED).

CLAIM 31 (PREVIOUSLY PRESENTED). A light source comprising:

an elongate thermally conductive member having an outer surface;
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at least one light emitting diode carried on said elongate member outer surface;

one or more electrical conductors carried by said elongate thermally conductive member
and connected to said at least one light emitting diode to supply electrical power thereto;

said elongate thermally conductive member being configured to conduct heat away from
said at least one light emitting diode to fluid contained by said elongate thermally conductive
member; and

a fluid moving device in fluid communication with said elongate thermally conductive

member to move said fluid.

CLAIM 32 (PREVIOUSLY PRESENTED). A light source comprising:

an elongate thermally conductive member having an outer surface;

a plurality of light emitting diodes carried on said elongate member outer surface at least
some of said light emitting diodes being disposed in a first plane and others of said light emitting
diodes being disposed in a second plane not coextensive with said first plane;

electrical conductors carried by said elongate thermally conductive member and
connected to said plurality of light emitting diodes to supply electrical power thereto; and

said elongate thermally conductive member being configured to conduct heat away from
said light emitting diodes to fluid contained by said elongate thermally conductive member;

a fluid moving device in fluid communication with said elongate thermally conductive
member to move said fluid; and

a coating carried on said elongate thermally conductive member.

CLAIM 33 (ORIGINAL). A light source in accordance with claim 32, wherein:
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said coating is infused with optically reflective material.
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IN THE DRAWING
Please substitute the attached drawing sheet having FIGs 4,5 and 6 thereon for the
corresponding drawing sheets in the application. FIG. 6 has been amended to more closely

correspond to the description and to show more clearly the drawing elements. No new matter

has been added.
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REMARKS

Claims 1-27 and 31-33 are in the application.

At the outset, Applicant again objects to the piecemeal prosecution that the Examiner is
utilizing in the present application.

A substantive Office Action applying art to all the claims in the application was followed by an
Office Action imposing a first election requirement.

The first election has now been replaced with a second election.

The Examiner’s restriction requirement was traversed.

Once again, it is brought to the Examiner’s attention that a prior office action provided a
substantive search and examination of claim 25. It is requested that the Examiner provide an
explanation as to why the claim was examinable before the two office actions with
restriction requirements but somehow is not now examinable in conjunction with the other
claims.

In addition, the Examiner states “The text of those sections of Title 35, U.S. Code not included in
this action can be found in a prior office action.” The Examiner is requested to identify which
prior office action included the text. Applicant has been unable to find any such text.
Claim 25 stands withdrawn from consideration. Claim 25 depends from claim 23 and should

claim 23 be found allowable, applicant requests that claim 25 also be considered and the
restriction requirement withdrawn.

Claim 27 stands rejected under 35 U.S.C. 102(¢) as anticipated by Jones et al.
Claim 27 stands rejected under 35 U.S.C. 102(e) as anticipated by Yoneda et al.

Claims 1-4, 7-11, 15-22, 23, 31, 32, and 33 stand rejected under 35 U.S.C. 103(a) as
unpatentable over Arndt et al. “in view of knowledge in the art as evident by Pal et al.”

Claims 5-6, 12, 13, 24, and 26 stand rejected under 35 U.S.C. 103(a) as “being unpatentable over
Arndt et al. ...in view of knowledge in the art and further in view of Losinski...”

35 U.S.C. 102(E) REJECTIONS
Standard for anticipation
The standard for anticipation under 35 U.S.C. 102 is set forth in M.P.E.P. 2131:

‘A claim is anticipated only if each and every element as set forth in the claim is found,
either expressly or inherently described in a single prior art reference.’ Verdegaal Bros. v.
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Union Oil Co. of California, 814 F2.d 628, 631... ‘The identical invention must be
shown in as complete detail as is contained in the claim.” Richardson v. Suzuki Motor
Co., 868 F.2D 1226, 1236, 9 USPQ2d 1913,1920 (Fed. Cir. 1989)....

For anticipation under 35 USC 102, the reference must teach every aspect of the claimed

invention either explicitly or implicitly. Any feature not directly taught must be inherently
present.

The Examiner has not met the standards for anticipation under 35 USC 102 of:
‘A claim is anticipated only if each and every element as set forth in the claim is
found, either expressly or inherently described in a single prior art reference.” or
‘The identical invention must be shown in as complete detail as is contained in the
claim.’

The Examiner is not permitted to change the teachings of a reference in order to meet the
structure claimed by an applicant.

As will be specifically pointed out below, the Examiner has failed to follow this clear directive
for determining anticipation.

JONES ET AL.

Claim 27 recites:

A light source comprising:

an elongate thermally conductive member having an outer surface;

at least one light emitting diode carried on said elongate member outer surface;

said elongate thermally conductive member being configured to conduct heat
away from said at least one light emitting diode; and

cooling apparatus in thermal communication with said elongate thermally
conductive member to enhance cooling of said at least one light emitting diode, said
cooling apparatus being selected from one of a solid state cooling device, a Peltier
cooling device, and a Piezoelectric device.

The Examiner points to Paragraph [0071] of Jones et al. Paragraph [0071] states:
Referring to FIG. 3, there is shown illuminating device (generally designated 1)
comprising, in sequence, an LED diode array 2, a high thermal conductivity heat spreader
layer 3, a Peltier type thermoelectric cooler 4 and a heat pipe arrangement 5 (including a
distal condenser 6).

The Examiners attention is drawn to Paragraphs [0073], [0074], and [0075].
Paragraph [0073] of Jones et al states:

Heat flowing from the LED diode array 2 is spread over a larger area by the high
conductivity spreader layer 3. This layer is typically only a few millimeters thick and
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provides rapid and highly efficient heat transfer away from the diode array 2. Heat flows
into the cold end of the thermoelectric Peltier cooler 4. The hot end of thermoelectric
Peltier cooler 4 is in heat transfer coupling with the heat pipe 5. The high thermal
conductivity layer 3 includes a diamond material, which is laid down by means of a
plasma/chemical vapor deposition material.

It is clear from a reading of the above paragraph as wellas paragraphs [0074] and [0075] that the
heat pipe 5 is intended to conduct heat from Peltier cooler 4.

Claim 27 recites, inter alia:

said elongate thermally conductive member being configured to conduct heat away from
said at least one light emitting diode

In contrast, Jones et al clearly shows and describes that heat pipe 5 is configured to
conduct heat away from the Peltier cooler 4 and not from the LED array 2.

Accordingly, Jones et al does not show, teach or suggest Applicant’s novel structure.

In addition, claim 27 recites, inter alia:
an elongate thermally conductive member having an outer surface;

at least one light emitting diode carried on said elongate member outer surface.

At no place does Jones et al show or describe any light emitting diode carried on an outer
surface of heat pipe 5.

Jones specifically shows Peltier cooler 4 carried on an end of the heat pipe 5. The LED diode
array is carried by Peltier cooler 4 via an intermediate heat spreader layer 3. Accordingly, Jones
teaches away from carrying an LED diode array on the outer surface of heat pipe S.

Jones et al does not show or describe or suggest or anticipate the structure set out in claim 27.

YONEDA ET AL.
Yoneda et al does not show, teach or suggest or anticipate Applicant’s invention of Claim 27.

The Examiner points to FIG. 20 and states that cooling plate 9 is an elongate thermally
conductive member. However, cooling plate 9 is not elongate.

The American Heritage® Dictionary defines elongate:
elongate (adj.) Made longer; extended.
elongate (adj.) Having more length than width; slender.

Fig. 20 shows the plate in cross-section and is not representative of the shape of plate 9 As
clearly shown in FIG. 23, substrate K which is coextensive with plate 9 is square and

therefore is not elongate, nor is plate 9.
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In addition, the LEDs of Yoneda et al are not carried on an outer surface of plate 9, but
rather are supported on a substrate K which is described at col. 20, lines 15-29, as comprising
two glass-epoxy layers 17 and 1.

Accordingly, plate 9 also does not carry the LEDs on its outer surface. This is made particularly
clear at col. 20, lines 54-65 wherein it is specifically stated that the LEDs of Fig. 20 are directly
mounted on the upper substrate 17.

Yoneda et al does not show, teach or suggest or anticipate every element of claim 27.
Accordingly, Yoneda et al does not show, teach, suggest or anticipate Applicant’s novel structure
of claim 27.

ARNDT ‘819

The Examiner relies upon the ‘819 patent as the primary reference for rejecting all claims in the
application under 35 U.S.C. 103.

It is respectfully submitted that the ‘819 patent does not anticipate or make obvious the novel
structures of Applicant’s invention as claimed.

The ‘819 patent teaches away from Applicant’s novel structures.

The ‘819 patent is directed to the dissipation of heat away from a printed circuit board and relies
upon heat conduction through the printed circuit board from the copper bonding pads for the
LEDs to a metal layer plated on the bottom of the pc board and then to a heat sink.

The specific problem to which the ‘819 patent is set out beginning at col. 1, line 60. The ‘819
patent teaches that heat from a LED chip is eliminated via the electrical terminal of the LED.
Depending on the LED structure to which the teachings of ‘819 is addressed, the heat is
conducted by the electrical onto solder points that are on copper solder pads on a printed circuit
board. “From the solder points, the heat at first propagates in the copper pads and then on the
epoxy resin material in the plane of the printed circuit board. Subsequently, the heat is output
large-area to the environment by thermal radiation and thermal conduction.” (col 2, lines 2-7)

The ‘819 patent continues on to state that the thermal resistance for one LED on a pc board is
relatively slight, but becomes significant when many LEDs are “arranged in close proximity on a
circuit board.” (Col 2, lines 11-12). This is explained in the ‘819 patent as a result of a “smaller
percentual area of the PCB is now available for each individual LED for heat transmission to the
environment.”

“An object of the (‘819) invention is to specify a surface-mounted LED arrangement that is
distinguished by an improved heat elimination from the LEDs.” (Col. 2, lines, 37-39)

The structures of the ‘819 patent are each a printed circuit board having surface mounted LEDs
on one side of the circuit board, the side of the board opposite the LEDs has a metallic layer that
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is electrically insulated from the LEDs by the circuit board. The metal surface is applied to a
cooling member. The cooling member is copper or aluminum or a cooling plate. The cooling
member is secured to the circuit board by thermally conductive adhesive. (Col. 2, lines 44-62)

The printed circuit board is of plastic material that conducts heat poorly. (Col. 2, lines 63-65)

The copper pads on the circuit board “should be as large as possible in order to broaden the heat
path through the printed circuit board material. (Col. 3, lines 6-9).

It is clearly apparent that the teachings of the ‘819 patent are directed to and limited to a
structure in which a circuit board carries the LEDs. The LEDs are soldered to_metal pads
on the same surface of the circuit board. Heat is transferred from the pads, through the
circuit board to a _metal surface on the other surface of the circuit board, through an
adhesive layer to a cooling member.

Thus, the structures of the ‘819 patent require that the LEDs are carried on copper solder pads
on one surface of a circuit board and heat transfer is via solder pads through the circuit board to a
metallization layer on the opposite surface of the circuit board and then to the cooling member
via an adhesive layer.

The LEDs are not carried by the cooling member.

The ‘819 patent shows and teaches structures that are fundamentally different from Applicant’s
claimed invention.

More specifically, the structures shown and described in the ‘819 patent all utilize surface mount
LEDs. The LEDs are mounted to and carried on one surface of a thermally and electrically
insulating printed circuit board. More specifically, the printed circuit board is a plastic material.
A cooling member is provided on the other surface of the PC board. The printed circuit other
surface is secured to the cooling member.

A AVANIRELL VA RIA R ANRIA AJANANLILA/ LRulVRAINI A7 ALAVAALL ¢ AN

55
The embodiment of the present invention shown in FIG.

1A contains a printed circuit board 1 on which a plurality of
preferably surface-mounted LEDs 2 are applied. In a known
way, the printed circuit board 1 thereby forms a circuit that
comprises terminal surfaces for the mounting of the LEDs at ¢
defined locations. These terminal surfaces are provided, for
example, with lands for soldering in an automatic surface
mount device (SMD) equipping unit, and the LEDs 2 have
their electrical contacts 2a soldered to these terminal sur-
faces in a subsequent mounting step. 65
The printed circuit board 1 can be a rigid printed circuit
board, such as type FR4, and constructed of an epoxy resin
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It is clearly evident that the printed circuit board is plastic or epoxy and is not a thermal
conductor. This is explicitly stated at col. 3, lines 1-5

[ ¥4

flexible plastic. For example, it can be composed of poly-
ester or polyamide film, or it may comprise what is often
referred to as flex-board. Flex board is generally multi-layer
printed circuit boards that are uniformly constructed of a
plurality of polyamide carrier films. 5

The relevant structure of the devices of the ‘819 patent are clearly set out in claim 1 of the ‘819
patent:

1. A surface-mounted LED arrangement, comprising:

a printed circuit board having a principal surface and a
secondary surface, said printed circuit board compris-
ing a plastic material, 20

a plurality of LEDs arranged on said principal surface,

a metallic layer provided on said secondary surface that is
electrically insulated from said plurality of LEDs,

a cooling member connected to said secondary surface, 25
wherein said printed circuit board is secured to said
cooling member with at least one of a thermally con-
ductive paste, a thermally conductive adhesive and a
thermally conductive film, and

Claim 1 of the ‘819 patent clearly states that the LEDs are carried on one surface of a printed
circuit board and a cooling member to the opposite surface of the circuit board.

The Examiner points to the specific embodiment of FIG. 2B and what he identifies member “3”
as being the elongate thermally conductive member. FIG. 2b is reproduced below.
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First, the structure of FIG. 2B is not an elongate structure.

The American Heritage® Dictionary defines elongate:
elongate (adj.) Made longer; extended.
elongate (adj.) Having more length than width; slender.

FIG. 2B does not show an elongate structure. The description of FIG. 2B fails to describe any
structure that is clearly elongate. Similarly none of the drawings 1A, 2A, 2B, 2D show elongate
members since they are all cross sections and as such show only at best a portion of one of the
length or width of the member 3. FIG. 1B shows the only PC board 1 in its entirety and the
structure is square not elongate. The squareness of the structure of FIG. 1B is easily determined
by measuring the length and width of the structure. Little can be determined from the drawing of

FIG. 2C since neither the drawing or description shows the cooling member or members 3 of
FIG. 2C.

In addition, it is respectfully submitted that the Examiner mischaracterizes the structure of FIG.

2B. The arrangement of “3” is shown and described more clearly in the alternate embodiment
of FIG.1A.

FIG 1A

P Ybpooooaoon
_O€OsD
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It is clear from the descriptions of the structures of FIG.1A and 2B that element 1 in all
drawings is a plastic or epoxy electrically insulating and thermally insulating anted
circuit board. Element 3 is a thermally conductive member to which printed circuit board 1 is
attached with an adhesive layer 6. Layer 4 is a metal layer on the back side of the printed circuit
board 1.

It is clear from the drawings that the thermally conductive member 3 does not carry its LEDs 2
on its outer surface. Rather, the thermally non-conductive printed circuit board 1 carries
the LEDs 2. The Examiner’s attention is again directed to the reproduced portions of the
reference above which clearly state that the LEDs are carried on the printed circuit board
1 and not on the structure 3.

It is clear from a plain reading of the descriptions of the structures in the ‘819 patent that
the printed circuit board 1 carries LEDs 2 on one surface and carries the heat sink 3
(thermally conductive member) on its opposite surface.

In other words, the ‘819 patent teaches away from the novel structures of applicant’s
claimed invention which set forth structure in which the LEDs, solid state light sources,
radiation emitting semiconductor devices, and radiation emitting solid state devices are carried
on an elongate thermally conductive member.

In addition, the Examiner points to FIG. 2B as showing solid state light sources that are in a first
plane and a second plane not coextensive with the first plane. The Examiner is mistaken. All

the LEDs shown in FIG. 2B are in the same plane, i.e., the plane defined by the drawing
sheet.

It is clearly evident from a careful reading of the ‘819 patent that the ‘819 patent does not show,
teach or describe a structure in which an elongate thermally conductive member has an
outer surface that carries a plurality of light emitting diodes carried on the elongate
member outer surface as called for in claim 1.

The ‘819 patent teaches away from Applicant’s novel structures.

Claim 1 recites: “A light source comprising:

an elongate thermally conductive member having an outer surface;

a plurality of light emitting diodes carried on said elongate member outer surface at
least some of said light emitting diodes being disposed in a first plane and others of said
light emitting diodes being disposed in a second plane not coextensive with said first plane;

said elongate thermally conductive member being configured to conduct heat away from
said light emitting diodes to fluid contained by said elongate thermally conductive member;

said elongate thermally conductive member comprises one or more surface
discontinuities to enhance heat dissipation; and

a fluid movement device in fluid communication with said elongate thermally
conductive member to enhance movement of said fluid over at least some of said heat surface
discontinuities.
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The ‘819 patent does not show, teach or describe an elongate thermally conductive member.

The ‘819 patent does not show, teach or describe a plurality of LEDs carried on an outer surface
of an elongate thermally conductive member.

The ‘819 patent does not show, teach or describe LEDs disposed on a first plane and a second
plane coextensive with the first plane.

The ‘819 patent does not provide any enabling disclosure of surface discontinuities.
The ‘819 patent does now show, teach or describe any fluid movement devices.

Accordingly, the ‘819 patent does not show, teach or makes obvious the structure of claim 1.
The ‘819 patent makes not suggestion or teaching of using any fluid movement device.

PAL

The Pal reference is directed to a rotary fan and housing of the type that is intended to be driven
by a motor assembly and which is intended for use in “high density electronic systems” such as
computers and the like. There is no suggestion in the PAL reference of the applicability of such
a fan to a structure such as described in the ‘819 patent.

Apparently the Examiner is citing the PAL reference as representative of knowledge in the art.
As such, the knowledge in the art is silent on providing any cooling member to the structure of
Applicant’s invention.

STANDARDS FOR DETERMINING OBVIOUSNESS

It is respectfully submitted that the Examiner pay attention to the examination standards for
determination of obviousness. The Examiner’s attention is drawn, in particular, to MPEP
706.02(j) and MPEP 2143 and the three basic criteria that must be set out to establish a prima
facie case of obviousness.

The first criteria is that “there must be some suggestion of motivation, either in the
references themselves or in the knowledge generally available to one of ordinary skill in the
art, to modify the reference or to combine reference teachings.”

“Second, there must be a reasonable expectation of success.”

“Finally, the prior art reference (or references when combined) must teach or suggest all the
claim limitations. The teaching or suggestion to make the claimed combination and the
reasonable expectation of success must both be found in_the prior art and not based on
applicants disclosure.” MPEP 2143 quoting In re Vaeck

MPEP 706.02(j) quotes Ex Parte Clapp: “To support the conclusion that the claimed invention is
directed to obvious subject matter, either the references must expressly or impliedly suggest the
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claimed invention, or the Examiner must present a convincing line of reasoning as to why the
artisan would have found the claimed invention to be obvious in light of the teachings of the
references.”

There is no reasonable basis for modifying the structure of the ‘819 patent as suggested
by the Examiner. Even assuming one were to modify the structure of the ‘819 patent in view of
the PAL patent, the resulting structure would not teach or suggest the limitations in the claims.
For example, where do the references suggest that the fan of the PAL patent would be “in fluid
communication with said elongate thermally conductive member to enhance movement of said
fluid over at least some of said heat surface discontinuities.” There is no such suggestion in the
references. The suggestion comes about only from the Examiner’s use of hindsight in order to
combine references to meet the structure of claim 1.

It is respectfully submitted that the Examiner has not followed the examination standards for
determination of obviousness.

It is respectfully submitted that the Examiner has failed to follow the factual inquiries set forth in
Graham v John Deere.

“The factual inquiries set forth in Graham v. John Deere Co., 148 USPQ 459, that are
applied for establishing a background for determining obviousness under 35 U.S.C.
103(a) are summarized as follows:

1. Determining the scope and contents of the prior art.

2. Ascertaining the differences between the prior art and the claims at issue.

3. Resolving the level of ordinary skill in the pertinent art.

4, Considering objective evidence present in the application indicating obviousness

or unobviousness.”

1. It is inherent in these inquiries that the Examiner must have an evidentiary basis for the
determinations made. The Examiner must consider each piece of prior art for what it fairly
teaches within its four corners.

2. The Examiner acknowledges the failure of the ‘819 reference to show or disclose
significant aspects of the claimed invention. However, the Examiner without pointing to_any
linking reference and without providing any evidentiary affidavit makes pronouncements as
to what is “knowledge in the art”.

This is a complete failure to properly determine the differences between the prior art and the
invention as claimed.

What the Examiner has failed to do is acknowledge that there is no teaching in the prior art PAL
reference of its applicability to a structure such as in claim 1.

3. The Examiner makes no effort to resolve the level of skill of one skilled in the lighting
arts.
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For the foregoing reasons, the references taken singly or in combination do not show, teach or
make obvious Applicant’s novel invention as set forth in claim 1.

Claims 2 through 22 depend from claim 1. For the same reasons that claim 1 is not shown,
taught or made obvious by the ‘819 patent and/or the PAL et al. patent, taken singly or in
combination, claims 2 through 22 are likewise not shown, taught or made obvious by the ‘819
patent and/or the PAL et al patent taken singly or in combination.

Claim 23 recites:
A light source comprising:
an elongate thermally conductive member having an outer surface;
a plurality of light emitting diodes carried on said elongate member outer
surface at least some of said light emitting diodes being disposed in a first plane and

others of said light emitting diodes being disposed in a second plane not coextensive

with said first plane;
said elongate thermally conductive member being configured to conduct heat

away from said light emitting diodes to fluid contained by said elongate thermally
conductive member; and

a cooling apparatus coupled to said elongate thermally conductive member to
enhance cooling of said plurality of light emitting diodes.

The ‘819 patent does not show, teach or describe an elongate thermally conductive member.

The ‘819 patent does not show, teach or describe a plurality of LEDs carried on an outer surface
of an elongate thermally conductive member.

The °819 patent does not show, teach or describe LEDs disposed on a first plane and a second
plane coextensive with the first plane.

The ‘819 patent does now show, teach or describe any fluid movement devices.
Accordingly, the ‘819 patent does not show, teach or makes obvious the structure of claim 23.

The PAL et al reference does not show, teach or suggest using a fan with a light source of any
kind. The ‘819 patent does not show, teach or suggest the use of a fan.

Thus for the same reasons that claim 1 is not shown, taught, or made obvious by the ‘819 patent
and/or the PAL patent taken singly or in combination, claim 23 is not shown, taught or made
obvious by the references taken singly or in combination.

Claims 24-26 depend from claim 23. For the same reasons that claims 1 and 23 are not shown,
taught, or made obvious by the ‘819 patent and/or the PAL patent taken singly or in combination,

claims 24-26 are not shown, taught or made obvious by the references taken singly or in
combination.
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Claim 31 recites:

A light source comprising:

an elongate thermally conductive member having an outer surface;

at least one light emitting diode carried on said elongate member outer
surface;

one or more electrical conductors carried by said elongate thermally conductive
member and connected to said at least one light emitting diode to supply electrical power
thereto;

said elongate thermally conductive member being configured to conduct heat
away from said at least one light emitting diode to fluid contained by said elongate
thermally conductive member; and

a fluid moving device in fluid communication with said elongate thermally
conductive member to move said fluid.

The ‘819 patent does not show, teach or describe an elongate thermally conductive member.

The ‘819 patent does not show, teach or describe a plurality of LEDs carried on an outer surface
of an elongate thermally conductive member.

The ‘819 patent does not show, teach or describe LEDs disposed on a first plane and a second
plane coextensive with the first plane.

The ‘819 patent does now show, teach or describe any fluid movement devices.
Accordingly, the ‘819 patent does not show, teach or makes obvious the structure of claim 31.

The PAL et al reference does not show, teach or suggest using a fan with a light source of any
kind. The ‘819 patent does not show, teach or suggest the use of a fan.

Thus for the same reasons that claim 1 is not shown, taught, or made obvious by the ‘819 patent
and/or the PAL patent taken singly or in combination, claim 31 is not shown, taught or made
obvious by the references taken singly or in combination.

Claim 32 recites:
A light source comprising:

an elongate thermally conductive member having an outer surface;

a plurality of light emitting diodes carried on said elongate member outer
surface at least some of said light emitting diodes being disposed in a first plane and
others of said light emitting diodes being disposed in a second plane not coextensive
with said first plane;

electrical conductors carried by said elongate thermally conductive member and
connected to said plurality of light emitting diodes to supply electrical power thereto; and

said elongate thermally conductive member being configured to conduct heat
away from said light emitting diodes to fluid contained by said elongate thermally
conductive member;
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a fluid moving device in fluid communication with said elongate thermally

conductive member to move said fluid; and
a coating carried on said elongate thermally conductive member.

As with claim 1, the ‘819 patent does not show, teach or describe an elongate thermally
conductive member.

The ‘819 patent does not show, teach or describe a plurality of LEDs carried on an outer surface
of an elongate thermally conductive member.

The ‘819 patent does not show, teach or describe LEDs disposed on a first plane and a second
plane coextensive with the first plane.

The ‘819 patent does now show, teach or describe any fluid movement devices.
Accordingly, the ‘819 patent does not show, teach or makes obvious the structure of claim 32.

The PAL et al. patent does not show, teach or suggest use of the fan disclosed therein for any
type of light source.

For the same reasons that claim 1 is not shown, taught, or made obvious by the ‘819 patent
and/or the PAL patent taken singly or in combination, claim 32 is not shown, taught or made
obvious by the references taken singly or in combination.

The Examiner also states, with respect to claims 4 and 11 that “the electomechanical device
comprises and electronic device.”

At no point in the PAL et al or ‘819 patents is there any showing, teaching or even suggestion of
the use of an electronic cooling device.

For this additional reason, claims 4 and 11 are not shown, taught or made obvious by the ‘819
and PAL et al patents taken singly or in combination.

With respect to claim 16, the Examiner states that “Although the reference does not disclose that
the shape could be a polygon, the shape differences are considered obvious and are not
patentable unless unobvious or unexpected results are obtained from these changes.”

With respect to claim 17, the Examiner states; “said tubular thermally conductive
member...should have a cross-section having flat portions.”

With respect to claim 18, the Examiner states; “said tubular thermally conductive
member...should comprise a channel.”

The Examiner provides no basis for his conclusion that shape differences are considered obvious.
The Examiner provides no basis as to why the thermally conductive member “should” anything.
If the Examiner persists in his rejection of claims 16, 17, and 18, the Examiner is specifically
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requested to provide the prior art citation or basis for his conclusionary statements with

respect to these claims or alternatively to provide an affidavit setting forth the factual basis
for the conclusionary statements.

In view of the foregoing, claims 1-4, 7-11, 15-22, 23, 31, 32, and 33 are not shown taught or
made obvious by the Arndt et al. and Pal et al references taken singly or in combination.

LOSINSKI

The Examiner in rejecting claims 5-6, 12, 13, 24, and 26 under 35 U.S.C. 103(a) states that the
claims are “unpatentable over Arndt et al. ...in view of knowledge in the art and further in view
of Losinski...”

The Examiner cites Losinski as teaching “the use of a solid-state piezoelectric device to remove
heat, and further teaches that a piezoelectric device has many advantages.... Therefore, it would
have been obvious to one of ordinary skill in the art at the time the invention was made to form
the reference’s device such that its fluid movement device is a solid-state piezoelectric device.
One would have been motivated to make such a change in view of the teachings of Losinski that
a solid state fan is better than a traditional fan.”

The Examiner has not provided any basis “knowledge in_the art.” Accordingly, the basis
for this rejection fails.

The Examiner’s attention is directed to MPEP 2144.03 which clearly sets forth the standards, in
accordance with In re Zurko and the other cases cited therein, for reliance on “well known” prior
art. The Examiner’s attention in particular is directed to 2144.03 C wherein “If applicant
challenges a factual assertion as not properly officially noticed or not_properly based upon
common knowledge, the Examiner must support the finding with adequate evidence.”

The Examiner has failed to support his contention of “knowledge in the art.” _Applicant
specifically requests that the Examiner support his assertion with evidence as mandated by
the MPEP.

The Examiner’s suggestion that one would have been motivated to utilize a solid state fan with
the structure of the ‘819 patent is based upon unsupportable and flawed logic.

The ‘819 patent does not show, teach or suggest the use of any cooling device. The ‘819 patent
does not show, teach or suggest the use of a “traditional fan.”

The Losinski patent does not show, teach or suggest that the piezoelectric fan may be used with a
light source.

The Losinski patent does not state that “a solid state fan is better than a traditional fan” as the
Examiner represents. Rather, Losinski states that “rotary fans have many drawbacks” (col. 1,
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line 15). In addition, Losinski states that the piezoelectric fans provide axial flow and that
“Axial flow is advantageous for applications involving a substantially flat circuit board or
electronic component system in a housing assembly that provides little clearance for airflow.”

Thus there is no suggestion in Losinski that the piezoelectric fan may be used in a structure such
as that of Applicant’s invention.

The Examiner’s attention is drawn, in particular, to MPEP 706.02(j) and MPEP 2143 and the
three basic criteria that must be set out to establish a prima facie case of obviousness.

The first criteria is that “there must be some suggestion of motivation, either in the references
themselves or in the knowledge generally available to one of ordinary skill in the art, to modify
the reference or to combine reference teachings.”

“Second, there must be a reasonable expectation of success.”

“Finally, the prior art reference (or references when combined) must teach or suggest all the
claim limitations. The teaching or suggestion to make the claimed combination and the
reasonable expectation of success must__both be found in the prior art and not based on
applicants disclosure.” MPEP 2143 quoting In re Vaeck

MPEP 706.02(j) quotes Ex Parte Clapp: “To support the conclusion that the claimed invention is
directed to obvious subject matter, cither the references must expressly or impliedly suggest
the claimed invention, or the Examiner must present a convincing line of reasoning as to
why the artisan would have found the claimed invention to be obvious in light of the
teachings of the references.”

MPEP 2143.01 clearly points out that the “level of skill in the art cannot be relied upon to
provide the suggestion to combine references” Al-Site Corp. v. VSI Int’l Inc.

MPEP 2143.01 further provides the clear guidance that: “A statement that modifications of the
prior art to meet the claimed invention would have been ‘well within the ordinary skill of
the art at the time the claimed invention was made’ because the references relied upon
teach that all aspects of the claimed invention were individually known in the art is not

sufficient to_establish a prima facie case of obviousness without some objective reason to

combine the teachings of the references.” citing Ex parte Levengood

MPEP 2143.01 further clearly provides the guidance that the proposed modification of the prior
art cannot change the principle of operation of the prior art reference.

The ‘819 patent fails to even suggest using any device for enhancing heat removal from the
LEDs. The additional references cited by the Examiner fail to suggest use with a light source or
removal of heat from LEDs. The Examiner has failed to provide any convincing line of
reasoning as to why the Arndt reference would be modified as the Examiner suggests.
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It is clearly evident that the Examiner is relying on Applicant’s disclosure to make the suggestion
of utilizing “a fluid movement device in fluid communication with said elongate thermally
conductive member to enhance movement of said fluid over at least some of said heat surface
discontinuities,” as called for in claim 1 and similar recitations in the remaining claims.

There is no suggestion in any of the references to combine them as the Examiner suggests. Even
the selection of references made by the Examiner is being made with hindsight.

It is therefore respectfully submitted that none of the references taken singly or in combination
show, teach or make obvious Applicant’s novel structures.

It is believed that all the claims in the application are now in condition for allowance.
Reexamination and reconsideration are requested. It is also requested that the claims be allowed
and this application be passed to issue.

It is further requested that claim 25 be reinstated and that claim 25 also be allowed.

An early notice of allowance would be appreciated.

Respectfully submitted,
[Donald J. Lenkszus/

Donald J. Lenkszus, Reg No 28,096
CERTIFICATE OF MAILING

T hereby certify that this document (and any as referred to as being attached or enclosed) is being transmitted by EXPRESS
MAIL NO. ED673279790US to the United States Patent and Trademark Office on AUGUST 28, 2006.

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on
information and belief are believed to be true; and further that these statements were made with the knowledge that willful false
statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States
Code, and that such willful false statements may jeopardize the validity of the application or any patent issued thereon.

/Donald J Lenkszus/

DONALD J. LENKSZUS, REG. NO. 28,096
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-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
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eamed patent term adjustment. See 37 CFR 1.704(b).

Status
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2a)X] This action is FINAL. 2b)[] This action is non-final.

3)[J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)X] Claim(s) 1-27 and 31-33 is/are pending in the application.
4a) Of the above claim(s) 25 is/are withdrawn from consideration.

5[] Claim(s) is/are allowed.

6)X Claim(s) 1-24,26,27 and 31-33 is/are rejected.

7)[] Claim(s) ______is/are objected to.

8)[] Claim(s) ____are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)[X] The drawing(s) filed on 28 August 2006 is/are: a)[X] accepted or b)[_] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[_] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)CJ Al b)[] Some * c)[] None of:
1. Certified copies of the priority documents have been received.
2.[] cCertified copies of the priority documents have been received in Application No.
3.[J 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)).
* See the attached detailed Office action for a list of the certified copies not received.
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DETAILED ACTION

Introduction

1. As correctly quoted by Applicant, the examiner ordinarily should reject each claim on all
valid grounds available, and piecemeal prosecution should be avoided as much as possible. In
the iﬁstant case, at least one valid ground such as flowing fluid contained by an elongate
thermally conductive member was not publicly available until Feb. 01, 2005, well after the first
action on the merit; and certain limitation, for example, “carried on an outer surface”, might
carry different interpretations when examined in light of different disclosures such as as-filed
Fig. 6 and Fig. 6 filed 08/19/2006, for example.

However, Applicant is correct by pointing out that the text of the appropriate sections of -
Title 35, U.S. Code has not been cited. As such, the text of the appropriate sections is included

in this office action.

2. Applicant's arguments with respect to claims 1-24, 26-27, and 31-33, filed 08/28/2006,

have been fully considered but they are not persuasive.

Election/Restrictions
3. Claim 25 is still withdrawn from further consideration pursuant to 37 CFR 1.142(b), as
being drawn to a nonelected species, there still being no allowable generic or linking claim.

Applicant timely traversed the restriction (election) requirement in the reply filed on 01/26/2006.
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Claim Rejections - 35 USC § 102
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:

(b) the invention was patented or described in a printed publication in this or a foreign country or in public
use or on sale in this country, more than one year prior to the date of application for patent in the United
States.

(e) the invention was described in

(1) an application for patent, published under section 122(b), by another filed in the United States
before the invention by the applicant for patent or

(2) a patent granted on an application for patent by another filed in the United States before the
invention by the applicant for patent, except that an international application filed under the treaty defined in
section 351(a) shall have the effects for purposes of this subsection of an application filed in the United States
only if the international application designated the United States and was published under Article 21(2) of such
treaty in the English language.

4. Claim 27 is rejected under 35 U.S.C. 102(e) as being anticipated by Jones et al. U.S.
Patent Application Publication 20050055070 (the ‘070 reference, cited in a previous office
action).

The ‘070 reference discloses light source comprising:

an elongate thermally conductive member (generally indicated at heat pipe 5/ heat
gpreader 3, Fig. 3, paragraph [0071], “member” is broadly interpreted) having an outer surface
(“an outer surface”, reproduced belon or next page, “member” is broadly'interpreted);

at least one light eﬁlitting diode (generally indicated at array 2 of LEDs 7) carried on said
elongate member outer surface;

said elongate thermally conductive member being configured to conduct heat away from
said at least one light emitting diode (paragraph [0071]-[0073]); and

a cooling apparatus (4) in thermal communication with said elongate thermally
conductive member to enhance cooling of said at least one light emitting diode, said cooling

apparatus being a solid state cooling device.
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.........................

elongate thermally conductive member

an outer surface

5. Claim 27 is rejected under 35 U.S.C. 102(e) as being anticipated by Yoneda et al. U.S.
Patent 6,832,849 (the ;849 reference, cited in a previous office action).

The ‘849 reference discloses light source comprising:

an elongate thermally conductive member (generally indicated at cooling plate 9/heat
grease 8/base substrate 1, Figs. 20-21, col. 22, lines 28+, “member” is broadly interpreted)
ha\}ing an outer surface (“an outer surface”, reproduced below or next page, “member” is broadly
interpreted); |

at least one lighf emitting diode (2) carried on said elongate member outer surface (best
seen in Fig. 21);

said elongate thermally conductive member being configured to conduct heat away from
said at least one light emitting diode (col. 22, lines 28+); and

a cooling apparatus (10) in thermal communication with said elongate thermally
conductive member to enhance cooling of said at least one light emitting diode, said cooling

apparatus being a solid state cooling device.
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Claim Rejections - 35 USC § 103
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The following is a quotation of 35 U.S.C. §103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth
in section 102 of this title, if the differences between the subject matter sought to be patented and the prior
art are such that the subject matter as a whole would have been obvious at the time the invention was made
to a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be
negatived by the manner in which the invention was made.

6. Claims 1-4, 7-11, 15-22, 23, 31, 32, al;d 33 are rejected under 35 U.S.C. §103(a) as
being unpatentable over Amdt et al. U.S. Patent 6,848,819 (the ‘819 reference, citéd ina
previous office action) in view of common knowledge, as evident by Pal et al. U.S. Patent
6,293,753 (cited in a previous office action).

The ‘819 reference discloses in Figs. 1 through 2B and respecﬁve portions of the
specification a light soﬁrce as claimed including an elongate thermally conductive member
having a flowing fluid, such as air, therein but does not disclose a fluid movement device as
claimed to rﬁove the flowing fluid.

Specifically,

in reference to claim 1, Arndt discloses a light source comprising:

an elongate thermally conductive member (generally indicated at 3/1, the “tubularly
shaped, cylindrical, hollow cooling member 3” and the flexible printed circuit board (PCB) 1 that
wraps around member 3, Fig. 2B, col. 3, line 55, through col. 4, line 61, particularly col. 4, lines
1-23 and lines 41-61, “elongate” is broadly interpreted and so are “member” and all other terms-
in all the claims hereinafter, and note thqt “thermally conductive member” does not require the

entirety of the member to be conductive) having an outer surface;
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a plurality of light emitting diodes (2) carried on said elongate member outer surface at
least some of said light emitting diodes being disposed in a first plane and others of said light
emitting diodes being disposed in a second plane not coextensive with said first plane;

said elongate thermally conductive member being configured to conduct heat away from
said light emitting diodes to fluid contained by said elongate‘ thermally conductive member (col.
4, lines 42-61); and

said elongate thermally conductive member comprising one or more surface
discontinuities (cooling ribs or surface roughening, col. 4, lines 15-25) to enhance heat
dissipation.

as for claim 23, the reference discloses, with the same reference characters, citations, and
interpretations as detailed above for claim 1 where applicable, a light source comprising:

an elongate thermally conductive member having an outer surface;

a plurality of light emitting diodes carried on said elongate member outer surface at least
some of said light emitting diodes being disposed in a first plane and others of said light emitting
diodes being disposed in a second plane not coextensive with said first plane; and
said elongate thermally conductive member being configured to conduct heat away from said
light emitting diodes to fluid contained by said eiongate thermally conductive member.

as for claim 31, the reference discloses, with the same reference characters, citations, and
interpretations as detailed above for claim 1 where applicable, a light source comprising:

an elongate thermally conductive member having an outer surface;

at least one light emitting diode carried on said elongate member outer surface;
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one or more electrical conductors (electrical conductors, not shown, col. 3, lines 1-17)
carried by said elongate thermally conductive member and connected to said at least one light
emitting diodes to supply electrical power thereto; and

said elongate thermally conductive member being configured to conduct heat away from
said light emitting diodes to fluid contained by said elongate thermally conductive member.

and

for claims 32-33, the reference discloses, with the same reference characters, citations,
and interpretations as detailed above for claim 1 where applicable, a light source cdmprising:

an elongate thermally conductive member having an outer surface;

a plurality of light emitting diodes carried on said elongate member outer surface at least

_ some of said light emitting diodes being disposed in a first plane and éthers of said light emitting
diodes being disposed in a second plane not coextensive with said first plane;

electrical conductors (electrical conductors, not shown, col. 3, lines 1-17) carried by said‘
elongate thermally conductive member and connected to said plurality of light emitting diodes to
supply electrical power thereto;

- said elongate theﬁally conductive memi)er being configured to conduct heat away from
said light emitting diodes to fluid contained by said elonéate.thermally conductive member; and

a coating carried on said elongate thermally conductive member (“To this end, this
surface is blackened and/or provided with cooling ribs and/or implemented with some other

~ suitable surface structure or roughening”, col. 4, lines 15-25).
As noted above, the reference further discloses that said fluid, such as air, is moved in

said elongate thermally conductive member. Specifically, the reference discloses, col. 4, lines
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17+: “The side of the cooling member 3 facing away from the printed circuit board 1 is

preferably designed such that heat output to the environment is maximized. To this end, this

surface is blackened and/or provided with cooling ribs and/or implemented with some other
suitable surface structure or roughening”, and lines 59: “As desired, the cylindrical cooling
member 3 can also have a gas, such as air or a liquid coolant, flowing through it for further

improvement of the heat elimination” (emphases added).

an‘bu
= flat portion in a cross-section view

"flow channei” formed by ribs;
and particularty so formed in the
present of a "flowing fluid”

Loy "The side of the cooling member 3

facing away from the printed circuit
board 1"

a cross-section view

air or liquid coolant flowing through it

However, aiso as noted above, the reference does not disclose a fluid movement device as
claimed to move said flowing fluid.

Nevertheless, at the time the invention was made, there existed a fluid movement device,
an electromechanical fan device, such as one disclosed by Pal, Fig. 1, for the purpose of moving
fluidal air. And since it has been held to be within the general skill of a worker in the art to

select a known and available device, an electromechanical rotary fan in the instant case, on the
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basis of its suitability for the intended use (air “flowing through it”), to move the disclosed
flowing air in the instant case, such a selection of known and available apparatus for its intended
use would have been obvious to one of ordinary skill in the art at the time tile invention was
made.

Referring to claim 7, such a modified device should be able to conduct heat away from
said light emitting diodes to fluid proximate said elongate member outer surface.

Referring to claim 8, as noted above, said fluid comprises air.

Referring to claims 2 and 9, as noted above, said fluid movement device comprises an
‘electromechanical device.

Referring to claims 3 and 10, as noted above, said electromechanical device comprises a
fan.

Referring to claims 4 and 11, said electromechanical device comprises an electronic
device.

Referring to claim 15, as noted above, said €longate thermally conductive member
comprises a tube.

Referring to claim 16, the ‘819 reference discloses as detailed above that said elongate
thermally conductive member comprises a tube. The reference further discloses that said
elongate thermally conductive member has a cross-section in the shape of a circle (Fig. 2B).

. Although the reference does not disclose that the shépe could be a polygon, the shape differences
are considered obvious and are not patentable unless unobvious or unexpected results are

obtained from these changes.
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Referring to claim 17, said tubular thermally conductive member (comprising cooling
member 3, thermally conductive adhesive 6, good-therma] conductive layer 4, and cooling ribs,
col. 4, lines 1-61) has a cross-section having flat portions (“flat portions”,' Fig. 2B, reproduced on
a previous page).

Referring to claim 18, although the ‘819 reference does not explicitly disclose that said
elongate thermally conductive member comprises a channel, said elongate thermally conductive
mémber comprises a channel which is defined by ribs and/or the inner passage defined by the
therrhally conductive tubular member 1/3 — in other words, and/or the tube itself - col. 4, lines
17-23 and lines 41-62, particularly in the present of a flowing fluid flowing through said hallow

| tubular member 1/3, col. 4, lines 55-62).

Referring to claims 19-20, the reference further discloses that said elongate thermally
conductive member comprises an extrusion (“ribs”),‘ and although the reference doesnot a
material as claimed for said elongate thermally conductive member including said extrusion,
aluminum was available as a known thermally conductive material at the time the invcntion was
made.

Referring to claim 22, the reference further discloses that some of said light emitting
diodes emit colored light (col. 1, lines 60-67). |

Referring to claim 21, although the reference does not disclose that said LEDs could emit
white lightf the reference does not particularly preclude such selection of emitted colors. In
addition, at the time the present invention was made, it was known that solid state light sources
with various colors, including white light, and various power consumptions, including the then

and now labeled HBLEDs, had been manufactured. Therefore, it would be fair to conclude that

Cree Ex. 1019 : Page 205



Application/Control Number: 10/430,696 Page 12
Art Unit; 2818

it would have been obvious to one of ordinary skill in the art at the time the invention was made
to form the reference’s device with various emitted lights including white light based on the
known and availability of the various solid state light sources. See, for example, reference U,
Archive of Selected Headline News (2002), Solid-State Lighting, line items April 14, 2002 and

January 3, 2002, for example.

7. Claims 5-6, 12-13, 24, and 26 are rejected under 35 U.S.C. 103(a) as being unpétentable
over Arndt et al. U.S. Patent 6,848,819 (the ‘819 reference, cited in a previous office action) in
view of common knowledge and further in view of Losinski U.S. Patent 5,861,703 (the ‘703
reference, cited in a previous office action).

The ‘819 reference, as detailed above for claims 1, 7, and 23, discloses a light source in
view of common knowledge inclﬁding said fan for operating said moving air.

However, the reference does not disclose that said fluid movement device (“fan) is a
solid-state piezoelectric device as claimed.

Losinski, at the time the invention was made, teaches the use of a solid-state piezoelectric
device to remove heat, and further teaches; ihat a piezoelectric device has many advantages, such
as a longer life, over traditional fans (column 1, lines 23-29). Therefore, it would have been
obvious to one of ordinary skill in the art at the time the invention was made to form the
reference’s device such that its fluid movement device is a solid-state piezoelectric device. One
would have been motivated to make such a change in view of the teachings in Losinski that a
solid-state piezoelectric fan is better than a traditional non-solid state fan, i.e., a rotary fan with

bearings and with many moving parts.
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Response to Arguments
8. In response to applicant's argument that Jones (the ‘070 reference) does not teach: “said
elongate thermally conductiye member being configured to conduct heat away from said at least
one light emitting diode” (page 12), it is respectfully pointed out that the reference discloses
“said elongate thermally conductive member (generally indicated at heat pipe 5/ heat spreader 3,
Fig. 3, paragraph [0071]) being configured to conduct heat away from said at least one light
emitting diode (paragraph [0071]-[0073]). While it is true that the “hot end of the thermoelectric
Peltier cooler layer 4 is in heat transfer coupling with the heat pipe 57, it is also disclosed that
‘“Heat flowing from the LED diode array 2 is spread over a larger area by the high conductivity
“spreader layer 3. This layer is typically only a few millimetres thick and provides rapid and

highly efficient heat transfer away from the diode array 2. Heat then flows into the cold end of

the thermoelectric Peltier cooler 4” (emphases added).

9. In response to applicant's argument that cooling plate 9 Fig. 20 (of the ‘849 reference) is
not an elongate thermally conductive member (page 12), it is respectfully pointed out that the
rejection does not rely solely on Fig. 20 but also pertinent teachings. As pointed out by
Applicant, “elongate” is something “extended” (page 12), the cross-secfion view of Fig. 20 must
be extended to some extent to be(come) the plate.

In addition, Applicant argued on page 13 that the outer surface is not that of plate 9 but of
substrate K. This is partly true in that the outer surface’is, to be exact, that of layer 1 (Figs. 20-

21, best seen in Fig. 21). In order to mount the LEDs 2 on the plate 9, it is customary to use sub-
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layers such as thermal grease (8) and conductive layér such as 1, and the examiner thought that a
thermal grease and a sub-layer was not worth mentioning.

Therefore the reference discloses: an elongate thermally conductive member (generally
indicated at cooling plate 9/heat grease 8/base substrate 1, Figs. 20-21, col. 22, lines 28+,
“member” is broadly interpreted) having an outer surface (“an outer surface”, reproduced on a
previous page, “member” is broadly interpreted); at least one light emitting diode (2) carried on
said elongate member outer surface (best seen in Fig. 21), and not on substrate K as alleged by |

Applicant.

10.  Inresponse to applicant's argument that Fig. 2B (of the ‘819 reference) does not show an

elongate structure (page 16), it is respectfully pointed out that the rejection does not rely solely

on Fig. 2B (“(generally indicated at 3/1, the “tubularly shaped, cylindrical, hollow cooling

| member 3” and the flexible printed circuit board (PCB) 1 that wraps around member 3, Fig. 2B,

col. 3, line 55, through col. 4, line 61, particularly col. 4, lineé 1-23 and lines 41—61, “eldngaté” is

broadly interpreted and so are “member” and all other terms in al] the claims hereinafter, and

note that “thermally conductive member” does not require the entirety of the member to be

conductive)”). While Fig. 2B does not show an elongate structure, col. 4, lines 41-61 discloses:
"The exemplary embodiment of FIG. 2B shows an axial cross-section through

a rotating light of a type that can, be employed in emergency vehicles, for

example. F of the rotating light of FIG. 2B, the flex board 1 is prbvided with

an array of LEDs 2 is laminated around a tubularly shaped, cylindrical, hollow

- - cooling member 3"
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and as such, the tubularly shaped, cylindrical, hollow cooling member 3, together with
the flexible printed circuit board (PCB) 1 that wraps around the tube 3 constitutes the elongate
member. As correctly qﬁoted by Applicant, “elongate” is something “extended” (page 16), the
cross-section view of Fig. 2B must be extended to be(come) the tube; furthermore, if one were to
interpret “elongate” using only the narrow meaning “having more length than width” as quoted
by Applicant, one of ordinary skill in the art would find it hard to accept that the tube 3/1, having
an infinite combinations of various lengths and widths and only a few occurrence of length =
width, not having more length than width. As for the limitation “member”, member is a distinct
part of a whole or a structural unit such as a limb, a wall, or a beam, each of which comprises
other members.

memeber

Qi pronunciation
n.

1. A distinct part of a whole, especially;,

a LingUiStiCS. A syntactic unit of a sentence; a clause.
b. LOgiC, A proposition of a syllogism.

c. Mathematics. an etementin a set.

2. A part or an organ of a human or animal body, as:.

a. Alimb, such as anarm or a leg.

b. The penis.

3. A part of a plant, ’

4. One that belongs to a group or an organization: a club member; a bank that is @ member of the FDIC.

s. Mathematics. me expression on either side of an equality sign.

8. A structural unit, such as a beam or wall.

[Middle English membre, from oid French, from Latin MemMbrum

The American Heritage Dictionary of the English Language, © Houghton Mifflin Company 2003 0

APA | MLA | Chicaqo : Citing this entry ’
member. The American Heritage® Dictionary of the English Language (2003). Retrieved 27 October 2008, from xreferplus. http//www.xreferplus.com/entry/d 107963

In addition, Applicant argued that PCB 1 is a thermally non-conductive member (page

17); however, the examiner could not find any teachings in the reference that expressly discloses
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that PCB 1 is thermally non-conductive. While PCB 1 may conduct heat poorly, PCB 1 is not
thermally non-conductive as argued. Furthermore, normal language usage allows for
expressions such as “a white house” or “a white car”’, wherein the white house or the white car is
characterized in that they are white and do not require, in any practical meaning, that the entire
house or the entire car be white; in the instant case, the member 3/1 comprises member 3 which
is the bulk of the member 3/1 and which is thermally conductive, therefore member 3/1 is
characterized in that it is thermally conductive and therefore it is a thermally conductive
member. In addition, as taught in reference U in the Notice of Reference Cited attached to this
office action, even the so-called insﬁlators possess some degree of thermal conductivity, which is
better than that of air. Furthermore, the ‘819 reference teaches “As desired, the cylindrical
cooling member 3 can also have a gas, such as air or a liquid coolant, flowing through it for
further improvement of the heat elimination” (col. 4, lines 59+), and as such, said PCB 1 must be
thermally conductive to conduct thermal energy from LED 7 to the inside of said tube 3 for the
device to function as taught. |

Furthermore, Applicant argued that all the LEDs shown in Fig. 2B are in the same plane,
i.e., the plane defined by the drawing sheet (page 17). It is respectfully pointed out that Fig. 2B
is only a two-dimensional cross-section of the not-shown three-dimension view of the tubularly
shaped, cylindrical, hollow cooling member 3/1 ,' whose cross-section view is depicted in Fig. 2B,
col. 3, line 55, through col. 4, line 61, particularly col. 4, lines 1-23 and lines 41-61.

Therefore, the reference anticipates “an elongate thermally conductive member having an
outer surface; a plurality of light emitting diodes carried on said elongate member outer surface

at least some of said light emitting diodes being disposed in a first plane and others of said light
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emitting diodes being disposed in a second plane not coextensive with said first plane” as

claimed.

11.  Withrespect to Applicant’s argument that the examiner does not make an evidentiary
affidavit as to the use of a mechanical fan to move air (pages 19 and 23-24), it is pointed out that,
as detailed above, it is well within a general skill of one of ordinary skill, therefore obvious, té ‘
chose a device for its intended use: a fan to move the air “flowing through it” (col. 4, lines 59-
61). Although MPEP 2144.03 [R-1] provides that “If Applicant Challenges a Factual Assertion
as Not Properly Officially Noticed or not Properly Based Upon Common Knowledge, the
Examiner Must Support the Finding With Adequate Evidence” as quoted by Applicént, the same
section also provides: “To adequately traverse such a finding, an appiicant must specifically
point out the suppésed errors in the examiner’s action, which would include stating why thel
noticed fact i§ not considered to be common knowledge or well-known in the art”. In thé,instant
case, the line of logic is simple: using a fan to move the disclosed flowing air; and Applicant has
not édequately demonstrated in the record why one of ordinary skill would not use a fan to move
| the disclosed flowing air.

Furthermore, because the Pal (the ‘753 reference) teachings is directed to a high-density
electrical/electronic system, one of ordinary skill in the art quickly recognizes that the LED array

arrangement of the ‘819 reference is also a high-density electrical/electronic system.

12. As for the argument that there is no suggestion in Loéinski (the ‘703 reference) that the

piezoelectric fan may be used in a structure such as that of Applicant’s invention (page 24), it is
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respectfully pointed out that the motivation to use the Losinski’s piezoelectric is that

piezoelectric fan is better than a traditional rotary fan, as noted above.

Conclusion
13.  THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time
policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the ma111ng date of this action. In the event a first reply is filed within TWO
MONTHS of the mailing date of this final action and the advisory action is not mailed until after
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event,
however, will the statutory period for reply expire later than SIX MONTHS from the mailing

date of this final action.

14.  Any inquiry concerning this communiéation or earlier communications from the
examiner should be directed to Tu-Tu Ho whose telephone number is (571) 272-1778. The
examiner can normally be reached on 7:30 am - 6:00 pm, Monday through Thursday.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
-supervisor, Minsun Harvey can be reached on (571) 272-1835. 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).

TH

e~
Tu-Tu Ho
October 31, 2006
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IN THE UNITED STATES PATENT AND TRADEMARK QFFICE
In re Application of: :
JOEL DRY : Group Art No.: 2818
Serial No. 10/430.696 : Examiner: Tu Tu V Ho
Filed: 05/05/2003 :
Title: LIGHT EMITTING DIODE LIGHT SOURCE

Commissioner of Patents
PO Box 1450
Alexandria, VA 22313-1450

RESPONSE

This is responsive to the Office Action dated 11/08/2006. A petition for extension is filed
herewith.

Please amend the application as follows.

An amendment to the Specification begins at page 2.

A listing of the claimk presently m the application begins at page 3.
Remarks are at page 10,
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IN THE SPECIFICATION:

Please amend the specification by adding the following paragraph

[0044]) As used in the foregoing description and in the claims appended hereto, certain terms are
utilized that may be interpreted by some in a non-conventional manner. So that the meaning of

those certain terms is clear. the following terms are defined as followa:
“Elongate™ as used herein means having more length than width:

“Nember™ as used herein means “a structural unit™ and as such does not refer to the

¢lements that may form the structural unit:

“Conductive™ ag used herein is an adjective that is used to describe a “conductor™ as
contrasted with an “insulator.” Condnctors have a “conductivity™ property that js high as
contrasted to insulators that have a low “conductivity”™ (“conductivity™ is a physical

property referred to as the conductance of a material):

“Thermally conductive member™ is structural unit that is a thermal conductor. Typical
therial conduoctors inchule metals as contrasted with thermal insulators such as
polyamide, glass-epoxy and similar conventional materials utilized for printed circuit

boards.
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IN THE CLAIMS:

CLAIM 1 (ORIGINAL). A light source comprising:

an elongate thermally conductive member having an outer snface:

a plurality of light emitting diodes carried on said elongate member outer swface at least
some of said light emitting diodes being disposed in a first plane and others of said Light emitting
diodes being disposted in a secondd plane not coextensive \\-'\ith said first plane:

said elongate thermally conduetive member being configured to condnet heat away from
said light emitting diodes to fluid contained by said elongate thermally conductive member:

said elongate thermally conductive member comprises one or more surface
discontinmities to enhance heat dizsipation: and

a fluid movement device in fluid communication with said elongate thermally conductive
member to enhance movement of said fluid over at least some of said heat surface

discontmuities,

CLAIM 2 (ORIGINAL). A light source in accordance with claim 1, wherein:

said fluid movement device comprises an electromechanical device.

CLAIM 3 (ORIGINAL). A light source in accordance with claim 2, wherein:

said electromechanical deviee comprises a fan.

CLAIM 4 (ORIGINAL). A light source in accordance with claim 1, wherein:

gaid fluid movement device comprises an electronic deviece.
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CLAIM 5 (ORIGINAL). A light source in accordance with claim 1, wherein:

said fluid movement device comprises a solid state device.

CLAIM 6 (ORIGINAL). A light source in accordance with claim 1, wherein:

gaid fluid movement device comprises an piczoclectric devige,

CLAINM 7 (ORIGINAL). A light source in accordance with ¢laim 1, wherein:
said elongate thermally conductive member is confignred to conduct heat away from said

light emitting diodes to flnid proximate said ¢longate member outer swface,

CLAIM 8 (ORIGINAL). A light source in accordance with claim 7. wherein:

said fluid proximarte said clongate member outer swface comprises air,

CLAIM 9 (ORIGINAL). A light source in accordance with claim 7, wherein:

gaid fluid movement device comprises an electromechanical device.

CLAIM 10 (ORIGINAL). A light xource in accordance with claim 9, wherein:

said electromechanical device comprises a fan.

CLAIM 11 (ORIGINAL). A light source in accordance with claim 7, wherein:

said flud movement device comprises an clechonie device.

CLAIM 12 (ORIGINAL). A light source m accordance with ¢laim 7, wherem:
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said fluid movement device comprises a solid state device.

CLAIM 13 (ORIGINAL). A light source in accordance with claim 12, wherein:

said fluid movement device comprises an piezoslectric device.

CLAIM 14 (ORIGINAL). A light source in accordance with ¢laim 1, wherein:
#aid fluid contamed by said elongate thermally conductive member is a cooling medinm

other than air.

CLAIM 153 (ORIGINAL). A light source in accordance with ¢laim 1. wherein:

gaid elongate thermally conductive member comprises a tube.

CLAIM 16 (ORIGINAL). A light source in accordance with claim 15, wherein:

said tube has a cross~section m the shape of a polygon.

CLAIM 17 PREVIOUSLY FPRESENTED). A light source in accordance with claim 135,
wherein:

said tube has a cross-section having flat portions.

CLAIM 18 (ORIGINAL). A light source in accordance with claim 1, wherein:

saud elongate thenmally conductive member comprises a channel.

CLAIM 19 (ORIGINAL). A light sovrce in accordance with claim 18, wherein:
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said elongate thermally conductive member comprises an extrusion.

CLAIM 20 (ORIGINAL). A light source in accordance with claim 18, wherein:

said extrusion 18 an aluminmn extrusion.

CLAIM 21 (ORIGINAL). A light source in accordance with ¢laim 1, wherein:

each of gaid light emitting diodes emits white Light.

CLAIM 22 (ORIGINAL). A light source in accordance with ¢laim 1, wherein:

at least some of said light emitting diodes emit colored light.

CLAIM 23 (ORIGINAL). A light source comprising:

an elongate thermally conductive member having an outer suface:

a plurality of light emitting diodes carried on said elongate member outer surface at least
some of said light emitting dindes being disposed in a first plane and others of said light emitting
diodes being diéposeﬁl in a vecond plane not coextensive with said first plane:

said elongate thermally conductive member being configured to conduct heat away from
sa'id light emitting diodes to fluid contained by said elongate thermally conductive member: and

a conling apparatus coupled to said elongate thermally conductive member to
enhance cooling of said plurality of light emitting diodes.

CLAIM 24 (ORIGINAL). A light source in accordance with claim 23, wherein:

gaid cooling device comprises a solid state cooling device.
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CLAIM 28 (WITHDRAWN). A light source in accordance with claim 23 wherein:

said cooling device comprises a Peltier device,

CLAIM 26 (ORIGINAL). A light source in accordance with ¢laim 23 wherein:

said cooling device compriges a Piezoelectric device.

CLAIM 27 (PREVIOUSLY PRESENTED). A hght source comprising:

an ¢longate thermally conductive member having an outer surface:

at least one light emitting diode carried on said ¢longate member outer surface:

said elongate thermally conductive member being configurad to conduct heat away from
said at Jeast one light emitting diode: and

cooling apparatus in thermal communication with said elongate thermally conductive
member to enhance cooling of said at least one light emitting diode._-suid cooling apparatus bemg
a;electecl from one of a solid state cooling device. a Peltier cooling device, and a Piczoelectric

device.
CLAIN 28 (CANCELED).
CLAIN 29 (CANCELED).

CLAIM 30 (CANCELED).

CLAIM 31 PREVIOUSLY PRESENTED). A light source comprising:

an elongate thermally conductive member having an outer swace:
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at least one light emitting diode carried on said elongate member outer surface:

one or more electrical conductors carried by said elongate thermally conductive member
and connected to said at least one light emitting diode to supply electrical power thereto:

said elongate thermally conductive member being configured to conduct heat away from
said at least one light emitting diode to fluid contained by said elongate thermally conduetive
member: and

a fluid moving device in fluid communication with $aid elongate thermally conductive

member to move «aid fluicl,

CLAIM 32 PREVIOUSLY FPRESENTED). ' A light source comprising:

an elongate thermally conductive member having an outer swrface:

a plurality of light emitting dioﬁ::s carried on $aid elongate member outer swface at least
some of said light emitting diodes being disposed in a first plane and others of caid light emitting
diodes being disposed in a second plane not coextensive with said first plane:

electrical conductors carried by said elongate thermally conductive member and
connected to said plurality of light emitting dindes to supply electrical power thereto: and

said eiougate thermally conductive member being configured to conduct heat away from
said light emitting diodes to fluid contained by said elongate thermally conductive member:

a fluid moving device in fluid communication with said elongate thermally conductive
member to move said fluid: and

a cuating carricd on said clongate thennally conductive mewber.

CLAIM 33 (ORIGINAL). A hzht source m accordance with elaim 32, wherein:
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said coating is infused with optically reflective material.
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REMARKS

Claims 1-27 and 31-33 are in the application,

Claim 25 stands withdrawn from consideration.

The Examimer’'s restriction requirement was traversed,

Claim 25 stands withdrawn from consideration. Claim 25 depends from claim 23 and should
clam 23 be found allowable, applicant requests that claim 25 aJso be considered and the
restriction requirement withdrawn,

Claim 27 stands rejected under 35 U.S.C. 102(s) as anticipated by Jones et al.

Claim 27 stands rejected under 35 U.8.C. 102(¢) as anticipated by Yoneda et al.

Claims 1-4. 7-11, 15-22, 23, 31, 532, and 33 stand rejected under 35 U.8.C. 103(a) as
unpatentable over Arndt et al. “in view of common knowledge in the art as evident by Pal et al.™

Claims 5-6, 12, 13, 24, and 26 stand rejected under 35 U.8.C. 103(a) as “being unpatentable over
Arndt et al. ... in view of common knowledge and further in view of Losinski...”

DEFINITIONS

It 18 respectfully submitted that the Examiner’s analysis of the references i fundamentally
flawed on the basis that the Examiner cites definitions and references, but does not properly
apply the definitions and references.

*CONDUCTIVITY vs CONDUCTIVE

First, it iy respectfully submitted that the Examiner fails to understand the difference between
“conductivity” and “conductive”™. The Examier treats the tenns as being synonymous and js
apparently interchanging the terms.

In physics, thermal conductivity, k, is the intensive property of 3 material that indicates its
ability to conduct heat.

It is defined as the quantity of heat, Q. transmitted in time ¢ through a thickness L., in a direction
normal to a swiface of arca 4, duc to a temperatwre difference A7, under steady state conditions
and when the heat transfer iz dependent only on the temperanure gradient.

The Examiner s attention 18 directed to the Hukseflux article that he has cited.

The second paragraph on page 1 states:
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Thermal conductivity is a property of materials that expresses the heat flux f

(W/m2) that will flow through the material if a certain temperatme gradient DT (K/m)
exists over the material.
The fourth paragraph on page 1 states:

should be noted that thermal conductivity is a property ...

The Hukseflux article Lists “Orders of magnitude of the thermal conductivity™ of several
materials, .

In the engincering and physical sciences, it is common to classify materials as electriconl

conductors and electrical insulators depending upon whether the material is “conductive”
or not. Similarly. it is common to classify materials as thermal conductors and thermal
Insulators depending on whether the marerlal 1s thermally “conductlve™ or not,

The Examiner makes no digtinetion as to whether a matenal is conductive or not based upon the
fact that conductivity (which is a material property) may be measured for all materials. The
Examiner s approach is not consigtent with engineerg and scientitic understanding. It is
respectfully submitted that the Exanuner’s approach is wrong and does extreme violence to all
electrical. ¢lectronic, semiconductor, material seience, and physics based inventions and
teachings. The Examiner’s approach destroys any meaning to “conductive™ and “insulative™

Still further, the Exammer has selectively read the dictionary and various references in an
attempt to meet the structural limitations of Applicant’s novel structores. It is respectfully
submitted that although a bruad interpretation of teums is a permissible, amd even desivabls,
methodology in the determmation as to claum coverage, it 1s not permissible to utilize an
interpretation that 1s not applicable to the invention claimed.

DEFINITION OF MEMBER

The Examiner points to the definition of “member™, selects an inappropriate specialized one of
the several definitions and then applies a “gloss over™ of the inappropriate definition to meet the
structure of the claim element. '
L. A distinet part of a whole, especially:
a. Linguistics. A syntactic unit of a sentence: a clause.
b. Logic. A proposition of a syllogism.
c. Mathematics. An element in a set.
2. Apartor an organ of a human or animal body, as:
a. A limb, such as an am or a leg.
b. The penis.

3. Apartofaplant.
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4. One that belongs to a group or an organization: @ c/ulr member; a bank that is a member
of the FDIC.

5. Matherwrarics. The expression on either side of an equality sign.
6. A srructural unit. such as a beam or wall.
How does the Examiner conclude from the foregoing defimition of member that:

“As for the hmitation “member’, member is a distinet pact of a whole or a structural unit
such as a limb, a wall, or a beam, each of which compnses other members™?
The first definition is notrelevant to the present mvention. The instant invention does not relate
to “Linguistics™, “Logic™, or “Mathematics™ However, the “member™ of the strucmre recited ig
a “distinet part of a whole™ That definition does not state, as the Examiner is attempting to find,
that the “distinct part™ inchudes the “whaole.™

The matant invention is not a part or an organ of human or an animal body.
The mastant invention is not a part of a plant.

The mstant invention is not related to a group or organization.

The mstant invention docs not pertain to mathematics,

The most relevant definition of member is “a structural unit”.

It 18 respectfully submitted that the Examiner has turned the definition of “membei™ on its head.
The definition of “member™ in the context of the present invention is “a structural wait™

Where in the definition that the Examiner relies on is there any statement that a “member s ... a
structural wpit. .. ¢ach of which comprises other members.™?

Does a “beam™ comprise other “beams™ Does a “wall” comprise other “walls™®?

It 18 respectfully submitted that nothing in the defmition of a “member™ states that a member
comprives other members. It is alyo respectfully requested that the Examiner is not relying on
the cited definition of “member™ but rather 1s distorting the definition in an attempt to meet the
structural limitations of the claimed invention.

If it 1s a wall that is referred to, it is respectfully submitted that one would refer to a “wall
member”, placing the term “member™ in context. If the term “wall member™ were used, it would
include the structure of that wall, but would not include, for example. a ceiling supported by the
wall or a floor upon which the wall is supported. However, the attempted modification that the
Examiner is relyinz on 1s so expansive that a “wall member” could melude the floor, the cailing,
and even connecting walls. All terms must be considered in context- no matter how broad or
expansive the definition.

DEFINITION OF ELONGATE

The American Heritage® Dictionary defines elongate when used as an adjective as follows:
. ag 3 g J
elongate (adj.) Made longer: extended.
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elongate (adj.) Having more length than width: slender.

The Examiner has at page 20 presented an argument with respect to the definition of elongate.
The Examiner states:

Aus carrectly quoted by Applicant, “elongate” 1s something ‘extended” (page 24),
the cross-section view of Fig. 2B must be extended to be(come) the tube: furthermore, if
one were to interpret “elongate” wving only the narrow meaning *having more length than
width” as quoted by Applicant, one of ordinary skill in the art would find it hard to accept
that the tube 3/1, having an mfinite combinations (sic) of various lengths and widths and
only a few oceurrences of lenzth= width, not having more length than width (sic).

Applicant can not make sense of what the Examiner is attempting to state since the statement
makes no logical sense.

However, Applicant has consistently utilized the term “elongate™ in the specification consistent
with the definition of “having more length than width.™

If what the Examiner ig attempting to argue is that somehow the statement at cold, lines 41-61 of
the *819 reference teaches or suggests an elongate structure. However, the passage relied makes
no mention of an elongate structure and merely states that “an array of LEDs 2 is laminated
around a tubulacly shaped, eylindrical hollow cooling member.”

It is respectfully submitted that the length of a tubularly shaped. cylindrical member is measured
along its axix and that the width of such a member i3 its diameter. Typical rotating lights for
emergency vehicles are “squat”™ in shape, i.¢.. the length is equal to or less than the wadth of the
light. '

AMENDMENT TQ THE SPECIFICATION

To make it perfectly clear and to remove any ambiguity, a definitional paragraph is added to the
Specification as paragraph [0044] as follows:
[0044]) As used in the foregoing description and in the claims appended hereto, certain
terms are utilized that may be interpreted by some in a non-conventional manner. So that
the meaning of those certain termws i clear, the following terms are defined as follows:

“Elongate™ as used herein means having more tength than width:

“Nember™ as vsed herein means “a structural unit™ and as such does not refer to the
elements that may form the structural unit:

“Conductive™ as used herein 15 an adjective that iz used to describe a “conductor™ as
contrasted with an “ingulator,” Conductors have a “conductivity™” property that is high as
contrasted to imsulators that have a low “conductivity”™ (“conductivity ™ 1¢ a physical
property referred to ag the conductance of a matenal):
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“Thermally conductive member™ is structural unit that is a thermal conductor. Typical
thermal conductors include metals as contrasted with thermal insunlators such as
polvamide and similar conventional materials utilized for printed circuit boards.

It is believed that the forezoing amendment to the specification provides a limitation to the
claimed structures that resulty in a clarification such that much of the Examiner’s bases for
rejection are traversed.

353U.8.C. 102(E) REJECTIONS
Standard for anticipation

The standard for anticipation under 35 T1.8.C. 102 i1s set forth in N{P.E.P, 2131:
*A claim s anticipated only if ¢ach and every ¢lement as set forth in the claim js found,
cither expressly or inherently described i a single prior avt reference.” Terdegaal Bros. v.
Union Qi Ca. of Califorpio, 814 F2.4 628, 631... ‘The identical invention must be
shown in as complete detail as i¢ contamed in the clim.” Richardson v. Svzuki Motor
C'o., 868 F.2D 1226, 1236, 9 USPQ2d 1913,1920 (Fed. Cir. 1989)....

For anticipation wnder 33 USC 102, the reference mmst teach every aspect of the claimed
invention either explicitly or implicitly. Any feature not directly taught must be inherently
present.

The Examiner has not met the standards for anticipation under 38 USC 102 of:
‘A claim is anticipated only if each and every element ns set forth in the claim is
found, either expressly or inherently described in a single prior art reference.” or
‘The identical invention must be shown in as complete detail as is contained in the
claim.’

The Examiner iy not permitted to change the teachings of a reference in order to meet the
structure claimed by an applicant.

As will be specifically pointed out below, the Examiner has failed to follow this clear directive
for detenmining anticipation.

JONES ET AL.

Claim 27 recites:
A light source comprising:
an elongate thermally conductive member having an outer surface:
at least one light emitting diode ¢arried on said clongate member outer surface:
said clongate thermally conductive member being configured to conduct heat
away from caid at least one light emitting diode: and

Page 140f 31

PAGE 15/34 * RCVD AT 4/9/2007 7:48:56 PM [Eastern Daylight Time] * SYR:USPTO-EFXRF-5/16 * DNIS:2738300 * CSID:480 595 7695 * DURATION (mm-5s):04-58
Cree Ex. 1019 ' Page 229



Monday, April 09, 2007 4:48 PM DONALD LENKSZUS 480-595-7695

Serial No. 10/430,696

cooling apparatus in thermal communication with said elongate thermally
conductive member to enhance cooling of said at least one light emitting diode, said
cooling apparatus being selected from one of a solid state cooling device, a Peltier
covling device, and a Piezoelectric device.

The Examiner states that the Jones et al reference discloges:
an elongate thermally conductive member (generally indicated at heat pipe 3/ heat
gpreader 3, Fig. 3. paragraph [0071], “member™ is broadly interpreted) having an outer
surface (an outer surface™, reproduced Lelow or next page, “member™ is broadly
interpreted)

Paragraph [0071] of Jones etal. Paragraph [0071] states:
Referring to FIG. 3, there is shown illominating device (generally designated 1)
comprising, in sequence, an LED diode array 2, a high thermal conductivity heat spreader
layer 3, a Peltier type thermoclectrie cooler 4 and a heat pipe arrangement 5 (including a
distal condenser 6).

Fig. 3 is reproduced Lelow with each of LED diode array 2, a high thermal conductivity heat
spreader layer 3, a Peltier type thermoelectric cooler 4 and a heat pipe arrangement 5 identified.

PELTIER
LED COOLER
ARRAY 2 /l\ HEAT PIPE
I
| v P
[ R v
[\ /
3 4 5 Fig3 '
HEAT
SPREADER
LAYER

Heat pipe 5 ¢ separated from heat spreader layer 3 by the Peltier Cooler 4. If the Examiner
contends that Jones discloses an ¢longate themally conductive member including heat pipe 5
and heat spreader layer 3, that member must of necessity include Peltier cooler 4, If it does
nat include the Peltier cooler which is disposed “in sequence™ with and in betiveen heat pipe 5
and heat spreader layer 3, then what the Examiner is relving on is not one “member™ but two
“members™ (heat pipe 5 and layer 3) separated by a third member (Peltier cooler 4).
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The Examiner also state that Jones et al, in addition to the elongate thermally conductive member
dinclokes:
a cooling apparatus (4) in thermal communication with said elongate thermally
conductive member to enhance cooling of said at least one light emitting diode, said
cooling apparatus being a solid state devige.

However, the Peltier device (4) separates the laver 3 from heat pipe S

The Examiners attention is drawn to Paragraphs [0073], [0074], and [0075].

Paragraph [0073] of Jones ot al states:
Heat tlowing from the LED diodle array 2 js apread over a larger area by the high
conductivity spreader laver 3. This layer 1z typically only a few millimeters thick and
provides rapid and highly efficient heat transfer away from the diode array 2. Heat flovwe
into the cold end of the themmoelectric Peltier cooler 4. The hot end of thermoelectric
Peltier cooler 4 js in heat transfer coupling with the heat pipe §, The high thermal
conduetivity layer 3 includes a diamond material, wlich js Iaid down by means of a
plasma/chemical vapor deposition material. ’

It 18 clear from a reading of the above paragraph as well as paragraphs [0074] and [0075] that
the heat pipe 5 i intended to conduet heat from Peltier cooler 4.

It is respectfully submitted that the Examiner is not taking the Jones reference for what it fairly
teaches. The Exammer apparently considers that the heat pipe 5, Peltier conler 4, and heat
spreader layer 3 is an elongate thermally conductive member having an outer surface™ but then
considers Peltier cooler 4 as a separate element.

The Exuminer must do this to meet the structural limitation set forth in claim 27.
However, the Examiner does violence to the structural teachings of Jones et al and does not
roperly constder the reference for what It teaches.

Clamm 27 recites, inter alia:
said elongate thermallv conductive member being confizured to _conduct heat awav from
said at least one light emitting diode

In contrast, Jones et al clearly shows and describes that heat pipe S is configured to
conduct heat away from the Peltier cooler 4 and not from the LED arrav 2.

Accordingly, Jones et al does not show, teach or suggest Applicant’s novel structure.,

At no place does Jones et al show or describe anv light emitting diode carried on an outer
surface of heat pipe 5.

Jones specifically shows Peltier cooler 4 carried on an end of the
heat pipe 5. The LED diode array is carried by Peltier cooler 4 via

Page 16 of 31

PAGE 17/34 * RCD AT 41912007 7:48.56 PM [Eastern Dayfight Time] * SVR:USPTO-EFXRF-5/16 * DNIS:2738300 * CSID:480 595 7695 * DURATION (mm-ss):04-58
Cree Ex. 1019 Page 231



Manday, April 09, 2007 4:48 PM DONALD LENKSZUS 480-595-769% p.18

Serial No. 10/430,696

an intermediate heat spreader laver 3. Accordingly, Jones teaches away from

carrving an LED diode array on the outer smface of heat pipe 5.

Jones et al does not show or describe or suggest or anticipate the structure set out in claim 27.

YONEDA ET AL.
Yoneda et al does not show, teach or suggest or anticipate Applicant’s mvention of Claim 27.

Claim 27 recites:

A light source comprising:

an elongate thermally conductive member having an outer swface:

at least one light emitting diode carried on said ¢longate member outer swrface:

said elongate thermally conductive member being configured to conduct heat
away from said at least one light emitting diode: and

couling apparatus m thermal communication with caid clongate thermally
conductive member to enhance cooling of «aid at least one light emitting diode, =aid
cooling apparatus being selected from one of a solid state cooling device, a Peltier
cooling device, and a Piezoclectric device.

The Examiner points to FIG. 20 and states that cooling plate 9 i« an elongate thermally
conductive member. However, cooling plate 9 is not clungate,

The American Heritage® Dictionary defines elongate:
elongate (adj.) Made longer: extended.
elongate (adj.) Having more length than width: slender.

Fig. 20 shows the plate in cross-section and is not representative of the shape of plate 9 As
clearly shown in FIG. 23, substrate K which is coextensive with plate 9 is square and
therefore is not elongate, nor is plate 9.

The amendment to the specification makes it clear that the term elongate in the claim means
P g
“having more length than width.”

In addition, “member™ i defined in the pecification a¢ “*a steuetural wnit” and as such does not
refer to the elements that may form the structural unit™

Still forther, “thermally conductive member™ is defined as a “structural vait that ic a thermal

conductor, Tyvpical thermal conductors melude metals as contrasted with thermal insulators such
a3 polyamide and similar conventional materials utilized for printed cireuit beards.™
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The LEDs of Yoneda et al are not carried on an outer surface of plate 9, but rather are
supported on a substrate K which is described at col. 20, lines 13-29, as comprising two glaws-

epoxy layers 17 and 1.

Plate 9 does not carry the LEDs on ity outer surface. Thiy is made particularly clear'at col. 20,
lines 34-63 wherein it is specifically stated that the LEDs of Fig. 20 are directly mounted on the
upper substrate 17.

Properly read. Yoneda et al deseribes that the LEDs are carried on a thermal insulator (17)- not
on the outer surface of an “elongate thermally conductive member™

Properly read, the LED« are carried on an inner surtace of substrate K. There is no teaching or
suggestion that the LEDs are carried on the outer surface of plate 9 whielh ix a thermally
conductive member.

Yoneda ot al does not show, teach or suggest or anticipate evory element of claim 27,

Accordingly, Yoneda et al does not show, teach, suggest or anticipate Applicant’s novel structure
of claim 27.

ARNDT ‘819

The Examiner relies upon the ‘819 patent as the primary reference for rejecting all claims in the
appheation under 35 TLS.CC. 103,

It is regpectfully submitted that the ‘819 patent does not anticipate or make obvious the novel
struetures of Applicant’s invention as claimed.

The ‘819 patent teaches away from -\pplu.nnt novel structures.

The ‘819 patent is directed to the dissipation of heat away from a printed circuit board and relies
upon heat conduction through the printed circuit board from the copper bonding pads for the
LEDs to a metal layer plated on the bottom of the pc board and then to a heat sink.

The specific problem to which the ‘819 patent 15 st out beginning at ¢ol. 1, line 60. The ‘819
patent teaches that heat from a LED chip is eliminated via the electrical terminal of the
LED. Depending on the LED structure to which the teachings of ‘819 is addressed, the heat is
condueted by the electrical onto solder points dhat are on copper #older pads on a printed ¢irouit
board. “From the solder points, the heat at fust propagates in the copper pads and then on the
epoxy resin material i the plane of the printed circuit board. Subsequently. the heat i output
large-arca to the environment by thenmal radiation and thermal conduction.™ (col 2, lines 2-7)

board is relatively slight, but becomes significant “hen many LEDs are “arranged in close

proximity on a circuit board.” (Col 2. lines 11-12). This 15 explained m the ‘819 patent as a
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result of a “smaller percentoal area of the PCB is now available for each individual LED for heat
transmiexion to the environment.”

“An object of the (*819) mvention is to speafy a smrface-mounted LED arrangement that is
distinguished by an improved heat elimination from the LEDs.™ (Col. 2, lines, 37-39)

The structures of the ‘819 patent are sach a printed circuit board having surface mounted LEDs
on one side of the circuit board. the side of the board opposite the LEDs has a metallic layer that
is electrically insulated from the LEDs by the cireuit board. The metal swrface is applied to a
cooling member. The cooling member is copper or aluminum or a cooling plate. The cooling
member is secured to the circuit board by thermally conductive adhesive. (Col. 2. lmes 44-62)

The printed circuit board ig of plastic material that conducts heat poorly. (Col. 2, lines 63.65)

The copper pads on the cireunit board “should be as large as possible in order to broaden the heat
path through the printed circuit board material. (Col. 3, lines 6-9).

It is clearly apparent that the teachings of the ‘819 patent are directed to and limited to n
structure in which a circuit hoard corries the LEDs. The LEDs are soldered to metal pads
on the same surface of the circuit board. Heat is transferred from the pads, through the
circuit board to a metal surtace on the other surface of the circuit hoard, through an
adhesive layer to a cooling member.

Thus. the structiwes of the ‘819 patent require that the LEDs are carried on copper solder pads
on one surface of a circuit board and heat transfer 18 via selder pads throngh the circuit board to a
metallization layer on the opposite surface of the circuit board and then to the cooling member
via an adhesive laver.

The LEDs are not carried by the cooling member.

The ‘819 patent shows and teaches structures that are fundamentally different from Applicant’s
claimed invention.

More specifically, the structures shown and described in the ‘819 patent all utilize surface mownt
LEDs. The LED=< are mounted to and carried on one surface of a thermally and electrically
insulating printed cireuit board. More specifically, the printed cireuit board is a plastic material.
A cooling member s provided on the other suiface of the PC board. The printed circuit other
surface ie secured to the cooling member.
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55
The embodiment. of the present invention shown in FIG.

1A contains a printed circuit board 1 on which a plurality of
preferably surface-mounted LEDs 2 are applied. In a known
way, the printed circuit board 1 thereby forms a circuit that
comprises terminal surfaces for the mounting of the LEDs at 4g
defined lacations. These terminal surfaces are pravided, for
example, with lands for soldering in an automatic surface
mount device (SMD) equipping unit, and the LEDs 2 have
their electrical contacts 2a soldered (o these terminal sure
faces in a subsequent mounting step. 68
The printed eireuit board 1 can be a rigid printed cireuit
board, such as type FR4, and constructed of an epoxy resin

It ts clearly evident that the printed circuit board s plastic or epoxy and 15 not a thermal
condunetor.  This is explicitly stated at col. 3, lines 1-3

—

flexible plastic. For example, it can be composcd of poly- .
ester or polyamide film, or it may comprise what is often

refecred to as flex-board. Flex board is generally multi-layer
printed circuit boards that are uniformly constructed of a
plurality of polyamide carrier films. 5

The relevant structure of the devices of the ‘819 patent are clearly set out in ¢laim 1 of the ‘819
patent:
1. A surface-mounted LED arrangement, comprising:

a printed circuit board having a principal surface and a
secondary surface, said printed ¢ircuit board compris-

ing a plastic material, 0
a plurality of LEDs arranged on said principal surface,
a metallic layer provided on said secondary surface that 1s
electrically insulated from said plurality of LEDs,
a cooling member connected to said secondary surface, 25

wherein said printed circuit board is secured to said
cooling member with at least one of a thermally con-
ductive paste, a thermally conductive adhesive and a
thermally conductive film, and
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Claim 1 of the ‘819 patent clearly states that the LEDs are carried on one surface of a printed
circuit board and a cooling member to the opposite surface of the circuit board.

The Examiner points te the specific embodiment of FIG. 2B and what he identifies member 3"
as being the elongate thermally conductive member. FIG. 2b is reproduced below.

BEST AVAILABLE COPY

First, the stucture of FIG. 2B is not an elongate member.

The American Heritage® Dictionary defines elongate:
elongate (adj.) Made longer: extended.
elongate (adj.) Having more length than width: slender.

FIG. 2B does not show an elongate structure. The description of FIG. 2B fails to describe any
structure that is clearly elongate. Similarly none of the drawings 1A, 24, 2B, 2I) show elongate
members since they arc all cruss scctions and as such show only at best a portion of one of the
length or width of the member 3. FIG. 1B shows the only PC board 1 in its entirety and the
structure is square not elongate. The squareness of the structure of FIG. 1B is easily determined
by measuring the length and width of the structure. Little can be determined from the drawing of

FIG. 2C since neither the drawing or description shows the cooling member or members 3 of
FIG. 2C.

In addition, it is respectfully submitted that the Examiner mischaracterizes the structure of FIG.

2R.  The arrangement of 37 iz shown and described more clearly in the alternate embodiment

of FIG.1A.
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It is clear from the descriptions of the structures of FIG.1A and 2B that element 1 in all
drawings is a plastic or epoxy_ electrically insulating and thermally insulating printed
circuit board., Element 3 is a thermally conductive member to which printed circuit board 1 is

attached with an adhesive layer 6. Layer 4 is a metal layer on the back side of the printed cirenit
board 1.

It is clear frem the drawings that the thermally conductive member 3 does not carry ity LEDs 2
on its outer swface. Rather, the thermally non-conductive printed circuit hoard I carries
the LEDs 2, The Examiner’s attention is again directed to the reproduced portions of the
reference above which clearly state that the LEDs are carried on the printed circuit board
1 and not on the structure 3.

It js clear from a plain reading of the descriptions of the structures in the ‘819 patent that
the printed circuit board 1 carries LEDs 2 on one surface and carries the heat sink 3

In other words, the ‘819 patent teaches awav from the novel structures of applicant’s
claimed invention which set forth structure in which the LEDa, solid state Light sources,
radiation emitting semiconductor devices, and radiation emitting solid state devices are carried
on an elongate thermally conductive member.

In addition. the Examiner points to FIG. 2B as showing solid state light sources that are in a first
plane and a second plane not coextensive with the first plane. The Examiner 1s mistaken. Al
the LEDs shown in FIG. 2B are in the same plane, i.e.; the plane def‘ned by the drawing
sheet.

It is clearly evident from a careful reading of the ‘819 patent that the ‘819 patent does not show,
teach or describe a structure in which an elongate thermally conductive member has an

outer surface that carries a plurality of light emitting diodes carried on the clongate
member outer surface as called for in claim 1. :

The ‘819 patent teaches away frum Applicant’s novel shuctures,

Claim 1 recites: A light source comprising:
an elongate thel mally conductive member having an outer ';urf'\ce
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a plurality of licht emitting diodes carried on snid elongate member outer surface at

lenst wome of said light emitting diodes being disposed in n first plane and othors of snid

said elongate thermally cnndmtne member bemg configured to conduct heat away from
said light emitting diodes to fluid contained by said elonoatr: t11e1 mally conductive member:

said elongate thermally conductive member comprises one or more surface
discontinuities to enhance heat digsipation; and

a fluid movement device in fluid communication with said elongate thermally
conductive member to enhance movement of said fluid over at least some of said heat surface
discontinuities.

The ‘819 patent does not show, teach or deseribe an elongate thermally conductive member.

The ‘819 patent does not show, teach or describe  a plurality of LEDs carried on an outer swuface
of an ¢longate thermally conductive member.

The ‘819 patent does not show, teach or deseribe LEDs disposed on a fust plane and a second
plane coextensive with the first plane.

The ‘819 patent does not provide any enabling disclosure of surface discontinuities.

The ‘819 patent does now show, teach or deseribe any fluid movement devices. The Examiner
acknowledges this failure in the teachings of the ‘819 patent. However, the Examiner fails to
note that the teachings with respect to FIG. 2B that the Examiner relies on doe not speak to any
apparatus for providing any fluid movement device. One skilled in the art would assume that the
fluid would move by convection.

Accordingly. the ‘819 patent does not show, teach or makes obvious the structure of claim 1.
The ‘819 patent makes not suzgestion or teaching of vsing any fluid movement device,
P = = =] v

PAL

The Pal reference is directed to a rotary fan and housing of the type that is intended to be driven
by a motor assembly and which 18 intended for use in “high density electronic systems™ such ay

computers and the like. There is no suggestion in the PAL reference of the applicability of such
a fan 1o a structure such as deseribed in the *819 patent.

Apparently the Examiner 1= ¢iting the PAL reference as representative of kmowledge in the art.
As quch, the knowledge in the art is silent on providing any wohm member to the structurs of
Applicant’s invention.

STANDARDS FOR DETERMINING OBVIOUSNESS

It iz respectfully submitted that the Examiner pay attention to the exanunation standards for
determination of obvionsness. - The Examiner’s attention i drawn, m particular, to NPEP
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706.02(3) and MPEP 2143 and the three basic critenia that must be set out to establish a prima
facie care of obviousness,

The first criteria i1s that “there_must be some suggestion of motivation, either in the
references themselves or In the knowledge generally avallable to one of ordinary skill In the
art, to modify the reference or to comhine reference tenchings.™

“Second, there must be a reagsonable expectation of succesy.™

“Finally, the prior art reference (or references when combined) must teach or suggest all the
clam limitations, The teaching or suggestion to make the claimed combination and the

reasonable expectation of success must both be found in the prior art and not based on
applicants dicclosure,” MPEP 2143 quoting [n ¢ 'azck

MPEP 706.02(j) quotes Ex Parfe Clapp: ~To support the conclusion that the claimed invention is
directed to vbvious subject matter, cither the references must expressly or mpliedly suggest the
claimed invention, or the Examiner must present a convineing line of reasoning as to why the
artisan would have found the claimed mvention to be obvious in light of the teachings of the
references.”

There is no reasonable basis for modifying the structure of the ‘819 patent as suggested
by the Examiner. Even assuming one were to modify the strmeture of the ‘819 patent in view of
the PAL patent. the resulting stucture would not teach or suggest the limitations in the clams.
For example, where do the references suggest that the fan of the PAL patent would be i fluid
communication with ¢aid elongate thermally conductive member to enhance movement of «aid
fluid over at least some of said heat surface discontinnities.”™ There is no such suggestion in the
references, The suggestion comes about only from the Examiner’s use of hindsight in order to
combine references to meet the structore of clanm 1.

It is respectfully submitted that the Examiner has not followed the examination standards for
“determination of ebviousness.

It is respectfully submitted that the Examiner has failed to follow the factual inquiries set forth in
Graham v John Deere.

“The factual inquiries set forth in Graham v. John Deere Co., 148 UUSPQ 439, that are
applied for establishing a background for determining obviousness under 33 U.S.CL
103(a) are summarized as follows:

Determining the scope and contents of the prior art.

Ascertaining the differences between the prior art and the claims at issue.
Resolving the level of ordinary skill in the pertinent art.

Cuonsidering whjective evidence present m the appheation indicating obviousness
or unobviousness.”

U N e
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L It is inherent in these inquiries that the Examiner must have an evidentiary basis for the
determinations made. The Examiner must conwider each piece of prior art for what it fairlv

teaches within its four corners.

20 The Examiner acknowledges the failwre of the “819 reference to show or disclose
~1g1ufu,ant aspects of the claimed invention. However, the Examiner without pointing ro any
erence aind without rowdmﬂ any evidentiary affidavit _makes pronounceinents as
to what is “Knowledge in the art’,

This is a complete faihue to properly determine the differences between the prior art and the
mvention as ¢claimed.

What the Examiner haz failed to do i¢ acknowledge that there is no teaching i the prior art PAL
reference of its applicability to a strueture such as in elaim 1.

3. The Examiner makes no offort to resolve the level of skill of one skilled in the lighting
arts,

For the foregoing reagons, the references taken singly or in combination do not show. teach or
make obvious Applicant’s novel mvention as set forth in ¢laim 1.

Claims 2 through 22 depend from claim 1. For the same reasons that claim 1 1 not shown,
tauglit or made obviouns by the ‘519 patent andsor the PAL et al. patent, taken singly or in
cembination, clanus 2 throuzh 22 are likewise not shawn. taught or made obvious by the ‘8§19
patent and/or the PAL et al patent taken singly or in combination.

Claim 23 yecites:

A light source comprising:

an elongate thermally conductive member having an outer surface:

aplurality of light emitting dlodes carrled on sald elongate member outer
surface at least some of said light emitting diodes being disposed in a first plane and
others of said light emitting diedes being disposed in a second plane not coextensive
with said first plane:

said elongate thermally condluctive member being configured to conduct heat
away from said lizht enntting diodes to fluid contained by said elongzate thermally
conductive member: and
a cooling apparatus coupled to said elongate thermally conductive member to

enhance cooling of said plurality of light emitting diodes.

The ‘819 patent does not show. teach or describe an ¢longate thermally conductive member.

The ‘819 patent does not show, teach or deseribe  a plurality of LEDS carried on an outer swface
of an ¢longate thermally conductive mentber.

The ‘819 patent does not show, teach or deseribe LEDs disposed on a first plane and a cecond
plane coextensive with the first plane.
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The ‘819 patent does now show, teach or deseribe any fluid movement devices.
Accordingly, the *819 patent does not show, teach or makes obvious the structure of claim 23,

The PAL et al reference does not show, teach or suggest using a fan with a light source of any
kind. The ‘819 patent does not show, teach or suggest the use of a fan,

Thus for the same reasons that claim 1 ig not shown, taught, or made obvious by the ‘819 patent
and’or the PAL patent taken ¢ingly or in combination, claim 23 is not shown, taught or made
obvions by the references taken singly or in combmation.

Claims 24.26 depend from claim 23. For the same reacons that claims 1 and 23 are not shown,
taught, or made obyvious by the 819 patent and/or the PAL patent taken singly or in combination,
claims 24-26 are not shown, tanght or made obvions by the references talken singly or
combination. i

Claim 31 recites:

A light source comprising:

an elongate thermallv conductive member having an outer surface;

at lenst one light emitting diode carried on said elongate mem ber outer
surface:

one or more electrical conductors carried by said elongate thermally conductive
member and connected to said at least one light emitting diode to supply electrical power
thereto:

said elongate thermally conductive member being configured to conduct heat
away from said at least one light emitting diode to fluid contained by said elongate
thermally conductive member: and

a fluld moving device in fluid communication with said elongate thermally
conductive member to move said fluid.

The ‘819 patent does not show, teach or describe an elongate thermally conductive member.

The “819 patent does not show, teach or describe  a plurality of LEDs carried on an outer surface
of an elongate thermally conductive member.

The ‘819 patent doee not ehow, teach or deseribe LED# digposed on a fiet plane and a second
plane coextensive with the firse plane.

Tlic ‘819 patent docs now show, tcach or describe any fluid movement devices.
Accordingly, the ‘819 patent does not show, teach or makes obvious the structurs of clamm 3 1.

The PAL et al reference doese not show, teach or suggest using a fan with a light cource of any
kind. The *819 patent does not show, teach or suggest the use of a fan.

Page 26 of 51

PAGE 27134 * RCVD AT 41912007 7:48:56 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-5/16 * DNIS: 2738300 * CSID:480 395 7695 * DURATION (mm-5s}:04-58
Cree Ex. 1019 Page 241



Monday, April 09, 2007 4:48 PM DONALD LENKSZUS 480-595-7695 p.28

Serial No. 10/430,696

Thus for the same reasons that claim 1 18 not shown, taught, or made obvious by the ‘%19 patent
andior the PAL patent taken singly or in combination, claim 31 is not shown. taught or made
obvious by the references taken singly or in combmation.

Claim 32 recites:
A light souree comprising:
an elongate thermallv condum\e member having an outer surface

others of said light emitting diodes being disnosed in a second plane not coextensive

with said first plane;

¢lectrical conductors carried by said elongate thermally conduetive member and
connected to said plurality of light emitting diodes to supply electrical power thereto: and

said elongate thermally conductive member being configwred to  conduct heat
away from said light emitting diodes to fluid contained by said clongate thermally
conductive member:

a fluid moving device in fluid communication with said elongate thermally
conductive member to move said fluid: and

a coating carried on said elongate thermally conductive member.

As with ¢claim 1, the ‘819 patent does not show, teach or describe an elongate thermally
conductive member.

The ‘819 patent does not show, teach or describe  a plurality of LEDs carried on an outer swface
of an elongate thexmally conductive member.

The ‘819 patent does not show, teach or describe LEDs disposed on a first plane and a second
plane coextensive with the first plane.

The ‘819 patent does now show, teach or describe any fluid movement devices.
Accordingly, the ‘819 patent does not show, teach or makes obvious the structure of claim 32,

The PAL et al. phtent does not show, teach or suggest use of the fan disclosed therein for any
tyvpe of light source.

For the same reasons that claim 1 is not shown, taught, or made obvious by the ‘819 patent
and/or the PAL patent taken singly or i combination, claim 32 is not shown, taught or made

obvious Ly the refarences taken singly or incombination.

The Examiner also states, with respect to claims 4 and 11 that “the electomechanical device
comprises and electronic devics.™
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At no point in the PAL et al or ‘819 patents is {here any showing, teaching or even suggestion of
the vse of an electronic cooling device.

For this additional reason, claims 4 and 11 are not shown, taught or made obvious by the ‘819
and PAL et al patents taken singly or in combination.

With respect to_claim 16, the Examiner states that “Although the reference does not disclose that
the shape could be a polygon, the shape differences are considered obvious and are not
patentable unless unobvious or unexpected results are obtained from these changes.™

With respect to claim 17, the Examiner states: “said tubular thermally conductive
member...should have a cross-section having flat portions.™

With respect to claim 18, the Examiner states: “said tmbular thermally conductive
member...should comprise a channel ™

The Exammer provides no basjs for his conclusion that shape differences are considersd obvious.
The Examtiner provides no basis as to why the thermally conducetive member “should™ anything.
If the Examiner persists in his rejection of claims 16, 17, and 18, the Examiner is specifically
requested to provide the prior art citation or basis for his conclusionary statements with
respect to these claims or alternatively to provide an affidavit setting forth the factual basis
for the conclusionary statements.

In view of the foregoing, claims 1-4. 7-11 15-22, 23, 31, 32, and 33 are not shown taught or
made obvious by the Amdt et al. and Pal et al references taken singly or in combination.

LOSINSKI
The Examiner in rejecting claims 5-6, 12, 13, 24, and 26 under 35 ULS.C\. 103(a) states that the

claims are “onpatentable over Arndt et al. ...in view of commen knowledge and further in view
of Losinski. .. ™

The Examiner cites Losinski as teaching “the use of a solid-state piezoelectric device to remove
heat, and further teaches that a plczoclcutm device has many advantages.... Therefore, it would
have been obvious to one of ordinary skill in the art at the time the invention was made to form
the reference’s device such that its fluid movement device is a solid-state piezoclectric device.
One would have been motivated to make such a change in view of the teachings of Losingki that
a solid #tate fan i better than a traditional fan.™

The Examiner has not provided any basis “common knowledge,™ The mere citation to a
reference showing a fan is not a basis that ties the use of a fan to_the specific structures
recited in the claims Accordingly. the basis for this rejection fails,

The Examiner's attention is directed to MPEP 2144.03 which ¢learly sets forth the standards, in
accordance with n re Zurke and the other cases cited therein, for reliance on “well known™ prior
art. The Examiner's attention i particular is directed to 2144.03 C wherein “If applicant

Page 28 of 51

| PAGE 29134 * RCVD AT 4/9/2007 7:48:56 P [Eastern Daylight Time) * SVR:USPTO-EFXRF-§/16 * DNIS:2738300 * CSID:480 595 7693 * DURATION (mm-5s).04-38
Cree Ex. 1019 Page 243



Monday, April 09, 2007 4:48 PM DONALD LENKSZUS 480-595-7695 p.30

Serial No, 10/430,696

challenges a factual assertion as not properly officially noticed or nor_properly based wpon

common knovledge, the Exasiiner must support the finding with adeguaze evidence.™

The Examiner hag failed to support his contention of “commen knewledge.” _Applicant
specifically requests that the Examiner support his assertion with evidence as mandated by
the MPEP.

The Examiner’s sugzestion that one would have been motivated to utilize a solid state fan with
the structure of the ‘819 patent i¢ based npon unsupportable and flawed logic.

The ‘819 patent does not show. teach or suggest the vse of any eooling device. The ‘819 patent
does not show, teach or suggest the use of a “traditional fan.™

The Losinski patent does not show, teach or suggest that the piczoslectric fan may be used with
light sonrce.

The Losinski patent does not state that “a solid state fan is better than a traditional fan™ ag the
Exanmuner represents, Rather, Losinski states that “yotary fans have many drawbacks™ (col. 1,
line 15). In addition. Losinski states that the piezoelectric fans provide axial flow and that
“Axial flow is advantageous for applications involving a substantially flat circuit board or
electronic component system in a housing assembly that provides little clearance for airflow.™

Thus there j¢ no suggestion in Losinski that the piezoelectric fan may be used in a structure such
as that of Applicant’s invention.

The Examiner’s attention is drawn, in particular, to MPEP 706.02(;) and MPEP 2143 and the
three basic criteria that must be set out to establish a prima facie case of obviousness.

The first criteria is that “there must be vome suggestion of motivation. either i the references
themselves or in the knowledge generally available to one of ordinary skill in the art, to modify
the reference or to combine reference teachings.™

“Second, there must be a reasonable expectation of success.™

“Finally. the prior art reference (or references when combined) must teach or suggest all the
claim limitations. The teaching or suggestion to make the claimed combination and the
reasonable expectation of success must both be found in the prior art and not hased on
applicants disclosure.” MPEP 2143 quoting I re ['veck

MPEP 706.02()) quotes Ex Parte Clapp: ~To support the conchision that the claimed invention is
directed to obvious subject matter, cither the references must expresslv or impliedly sugpest
the claimed invention, or the Examiner must present a convincing line of reasoning as to
why the artisan would have found the c¢laimed invention to be obvious in light of the
teachings of the references.”
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MPEP 2143.01 clearly points out that the *level of skill in the nrt cannot be relied upon to
provide the suggestion to combine references” 4/-Site Corp. v. I'SI Int'l Inc.

MFPEP 2143.01 further provides the clear guidance that: ~A statement that modifications of the’
prior art to meet the claimed invention would have been ‘well within the ordinarvy skill of
the art at the time the claimed invention was made’ because the references relied upon

. teach that all aspects of the claimed invention were individually known in the art is not
sufficient to establish a prima fucie case of obviousness without some objective reason to
combine the teachings of the references.” citing Ex parte Levengood

MPEP 2143.01 further clearly provides the guidance that the proposed modification of the prior
art cannot change the principle of operation of the prior art reference.

The ‘819 patent fails to even suggest using anv device for ¢nhancing heat removal from_the
LEDs., The additional references cited by the Examiner fail to suggest use with a light source or
removal of heat from LEDs. The Examiner hag failed to provide any convincing line of
reasoning as to why the Arndt reference would be modified as the Examiner suggests. One
skilled in the art would, in the abgence of a specific teaching to the contrary not associate the use
of a fan or a Peltier device m conjunction with an emergency vehicle rotating light. At best, one
skilled in the art would assume rotation of the device itself could provide fluid movement. or
alternatively convective movement of ar.  Accordingly, Applicant has traversed the basis for the
Examiner’s “common knowledge™ argument and if the Examiner does not withdraw the
argument and its basis. Applicant requests that the Examiner provide adequate evidence to
support his position. '

It is clearly evident that the Examiner js relying on Applicant’s disclosure to make the suggestion
of utilizing “a fluid movement device in fluid commuaication with said ¢longate thermally
conductive member to enhance movement of said fluid over at least some of said heat surface
discontinuities,™ as called for in claim 1 and similar recitations in the remaining claims.

There is no suggestion in any of the references to combine them as the Examiner suggests. Even
the selection of references made by the Examiner 18 being made with hindsight.

Applicant does not acquiesce in any of the Examiner’s positions taken in sections 8 throuzh 12,
It 18 believed that the foregoinz comments reaffirm Applicant’s positions and show the failings in
the logic employed by the Examiner. In addition, with respect to the ‘849 reference, the
Examiner’s attention is further drawn to Col. 20, hines 15-20 where it is clearly stated that the
substrate K. comprising laver 1 is a “gla-epoxy” substrate- a well known heat insulator.

It is therefine 1espectfully submitted that none of the references taken singly or in combination
show, teach or make obvious Applicant’s novel structures.

It is believed that all the claims in the application are now in condition for allowance.

Reexamination and reconsideration are requested. [t is also requested that the claims be allowed
and this application be passed to issue.
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It 16 further requested that claim 235 be reinstated and that claim 23 also be allowed.
An early notice of allowance would be appreciated.
Respectfully submitted,

Donald J. Lenkszus/!

Donald J. Lenkszus, Reg No 28,096
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RESPONSE

This s responsive to the Office Action dated 11/08/2006. A petition for extension is filed
lerewith.

Please amend the application as follows.

An amendment to the Speuﬁ«.atxou begins at page 2.

A listing of the claims presently in the application beginy at page 3.
Remarks are at page 10
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IN THE SPECIFICATION:
Dlease amend the specification by adding the following paragraph

[0044] As used in the foregoing description and in the claims appended hereto, certain terms are
utilized that may be interpreted by some in a non-conventional manner. So that the meaning of

those certain terms is clear, the following terms are defined as follows:
ElongateOas used herein means having more length than width;

DvemberOas vsed herein means 0 structural unitDand as such does not refer to the

¢lements that may form the structural unit:

[onductiveas used herein is an adjective that is used to deseribe a onductorOas
contrasted with an Cnsulator.0 Conductors have a ondustivityOproperty that js high as
contrasted to inswulators that hase a low Donductivity[l( flonductivityﬂis a physical

property referred to as the conductance of a material):

Thermally conductive memberDis structural unit that is a thermal conductor. Typical
thermal conductons include metals as contrasted with thermal insulators such as
polyamide, glass-epoxy and similar conventional materials utilized for printed circuit

boards.
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IN THE CLAIMS: 08
'CLAIM 1 (ORIGINAL). A light source comprising:

an elongate thermally conductive member having an outer surface:

a plurality of light emitting diodes carried on said elongate member outer surface at least
some of =aid light emitting diodes being disposed in a first plane and others of said {ight emitting
diodes being disposed in a second plane not coextensive with said first plane:

said elongate thermally condugtive member being configured to conduet 11¢§t away from
said light emitting diodes to fhud contained by said elongate thermally conductive member:

said elongate thermally conductive member comprises one or more surface
discontimuities to enhance heat dissipation: and

a fluid movement device in fluid communication with said elongate thermally conductive
member to enhance movement of said fluid over at least some of said heat swrface

discontmuities,

CLAIM 2 (ORIGINAL). A light source in accordance with claim 1, wherein:

said fluid movement device comprises an electromechanical device.

CLAIM 3 (ORIGINAL). A light source in accordance with claim 2, wherein:

said electromechanical device comprises a fan.

CLAIM 4 (ORIGINAL). A light source in accordance with claim I, wherein:

said fluid movement device comprises an electronic device.
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CLAIM 5 (ORIGINAL). A light source in accordance with claim !, wherein:

said fluid movement device comprises a solid state device.

CLAIM 6 (ORIGINAL). A light source in accordance with claim 1, wherein:

said fluid movement device comprises an piezoelectric device,
CLAIM 7 (ORIGINAL). A light source in accordance with ¢laim 1, wherein:

said elongate thermally conductive member is configured to conduct heat away from said

light emitting diodes to fluid proximate said ¢longate member outer surface,

CLAIM 8 (ORIGINAL). A light source in accordance with claim 7, wherein:

said fluid proximate caid clongate member outer swiface comprises air,

CLAIM 9 (ORIGINAL). A light source in accordance with laim 7, wwherein:

said fluid movement device comprises an electromechanical device.

CLAIM 10 (ORIGINAL). A light source in accordance with claim 9, wherein:

said electromechanical device comprises a fan.

CLAIM 11 (ORIGINAL). A light source in accordance with claim 7, wherein:

said fluid wovement device comprises an elechonic device,

CLAIM 12 (ORIGINAL). A light source in accordance with ¢laim 7, wherein:
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said fluid movement device comprises a solid state device.

CLAIM 13 (ORIGINAL). A light source in accordance with claim 12, wherein:

said fluid movement device comprises an piezoelectric device,

CLAIM 14 (ORIGINAL). A light source in accordance with claim 1, wherein:
said fluid contained by said elongate thermally condnctive member is a cooling medmm

other than air,

CLAIM 15 (ORIGINAL). A light source in accordance with claim 1, wherein:

said elongate thermally conductive member comprises a tube.

CLAIM 16 (ORIGINAL). A light source in accordance with ¢laim 15, wherein:

said tobe has a cross-section in the shape of a polygon.

CLAIM 17 PREVIOUSLY PRESENTED). A light source in accordance with claim 15,
wheretn:

said tube has a cross-section having flat portions.

CLAIM 18 (ORIGINAL). A light source in accordance with claim 1, wherein:

said elongate thetmally conductive member comprises a chanusl.

CLAIM 19 (ORIGINAL). A light source in accordance with claim 18, wherein:
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said elongate thenmally conductive member comprises an extrosion.

CLAIM 20 (ORIGINAL). A light source in accordance with claim 18, wherein:

said extrosion is an aluminm extrusion.

CLAIM 21 (ORIGINAL). A light source in accordance with claim 1, wherein:

each of said light emitting diodes emits white light.

CLAIM 22 (ORIGINAL). A light source in accordance with ¢laim 1, whcrciu{

at least some of said light emitting diodes emit colored light.

CLAIM 23 (ORIGINAL). A light source comprising:

an elongate thermally conductive me;uber having an outer surface:

a plurality of light emitting diodes carried on said elongate member ounter surface at least
some of said light emitting diodes being disposed in a fist plane and others of said light emitting
diodes being disposed in a second plane not coextensive with said first plane:

said elongate thermally conductive member being configured to conduct heat away from
said light emitting diodes to fluid contained by said elongate thermally conductive member; and

a cooling apparatos coupled to said elongate thermally conductive member to

enhance cooling of said plurality of light emitting diodes,

CLAIM 24 (ORIGINAL). A light source in accordance with claim 23, wherein:

said cooling device comprines a solid state cooling device.
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CLAIM 25 (WITHDRAWN). A light source in accordance with claim 23 wherein:

said cooling device comprises a Peltier device.

CLAIM 26 (ORIGINAL). A light source in accordance with claim 23 wherein:

said cooling device comprises a Piezoclectric device.

CLAIM 27 (PREVIOUSLY PRESENTED). A light source comprising:

an elongate thermally conductive member having an outer siu'face:

at least one light emitting diode carried on said elongate member outer surface:

said elongate thermally conductive member being configured to conduct heat away from
said at least one light emitting diode: and

cooling apparatus in thermal commumication with said ¢clongate thermally conduetive
member to enhance cooling of said at least one light emitting diode, said cooling apparatus being
selected from one of a solid state cooling de;'ice, a Peltier cooling device, and a Piezoelectric

device.
CLAIM 28 (CANCELED).
CLAIM 29 (CANCELED).

CLAIM 30 (CANCELED).

CLAIM 31 (PREVIOUSLY PRESENTED). A light source comprising:

an elongate thermally conductive member having an outer smface:
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{

at least one light emitting diode carried on said elongate member outer surface:

one or more electrical conductors carried by said elongate thermally conductive member
and connected to said at least one light emitting diode to supply electrical power thereto:

said elongate thermally conductive member being configured to conduct heat away from
uaid at least one light emitting diode to fluid contained by said elongate thermally conductive
member: and

a fluid moving device in fluid communication with said elongate thermally condnetive

member to move said fluid.

CLAIM 32 (PREVIOUSLY PRESENTED). A light source comprising:

an ¢longate thermally conductive member having an outer swface:

a plurality of light emitting divdes carried on said elongate member outer surface at least
some of said light emitting diodes being disposed in a first plane and others of said light emitting
diodes being digposed in a recond plane not coextensive with said firet plane:

electrical conductors carried by said elongate thermally conductive member and
comnected to gaid plurality of light emitting diodes to supply electrical power thereto: and

said elongate thermally conductive member being configured to conduct heat away from
said light emitting diodes to fluid contained by said elongate thermally conductive member:

a fluid moving device in fluid communication with said elongate thermally 'conductive
member to move said fluid; and

a cuating caricd on said elengate thenmally condustive menber.

CLAIM 33 (ORIGINAL). A light source i accordance with claim 32, wherein:

Page 8 of 31

PAGE 9/34 * RCVD AT 4182007 7:33:42 P [Eastern Daylight Time)* SVR:USPTO-EFXRF6/45 * DNIS:2738300 * CSID:480 595 7695 * DURATION (mm-5s):0500
Cree Ex. 1019 Page 257

p.09



Monday, April 09, 2007 4.33 PM DONALD LENKSZUS 480-595-7685 ' p.10

Serial No. 10/430,696

said coating is infused with optically reflective material.
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REMARKS

Claims 1-27 and 31-33 are in the application.

Claim 25 stands withdrawn from consideration.

The Examinerd restriction requirement was tr:ivcrscd.

Claim 25 stands withdrawn from congideration. Claim 25 depends from claim 23 and should
claim 23 be found allowable, applicant requests that clain 25 also be congidered and the

restriction requirement withdrawn,

Claim 27 stands rejected under 35 U.S8.C. 102(¢) as anticipated by Jones ot al.

BEST AVAILABLE COPY

Claim 27 stands rejected under 35 U.S.C, 102(¢) as anticipated by Yoneda et al,

Claims 1-4, 7-11, 15-22, 23, 31, 32, and 33 stand rejected under 35 ULS.C. 103(a) as
unpatentable over Arndt et al. On view of common knowledge in the art as evident by Pal et al.0

Claims 5-6, 12, 13, 24, and 26 stand rejected under 35 U.S8.C. 103(a) as Dbeing unpatentable over
Amdt et al. O in view of common knowledge and further in view of LosinskiO O

DEFINITIONS

It is respectfully submitted that the Examiner(8 analysis of the references iv fundamentally
flawed on the basis that the Examiner cites definitions and references; but does not properly
apply the defmnitions and references.

“*CONDUCTIVITY s CONDUCTIVE
Fisst, it i respectfully submitted that the Examiner fails to understand the difference between
Ceonductivity Jand [2onductivel The Examiner treats the terms as being synonymous and js

apparently interchanging the terms.

In physics, thermal conductivity, k. is the intensive property of a material that indicates its
ability to conduct heat.

It is defined as the quantity of heat, Q. transmitted in time £ through a thickness L, in a direction
nommal to a smface of arca .4, duc to a temperatuwre difference AT, wnder steady state conditions
and when the heat transfer is dependent only on the temperature gradient.

The Examiner (3 attention is directed to the Hukseflux article that he has cited.

The second paragraph on page 1 states:
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Thermal conductivity is a propertv of materials that expresses the heat flux f

(W/m2) that will flow through the material if a certain temperatne gradient DT (Kan)
exists over the material.
The fourth paragraph on page 1 states:

It should be noted that thermal conductivity is a property 0.

The Hukseflux article lists Mrders of magnitude of the thermal conduetivity Oof several
materials.

In the engineering and physical sciences, it is common to classify materials as electrical
conductors and electrical insulators depending upon whether the material is “conductive”
or not. Similarly, it is common to clagsify materials as thermal conductors and thermal
Insulators depending on whether the materlal is thermally “conductive™ or not,

The Examiner makes no distinction as to whether a material is conductive or not based upon the
fact that conductivity (which is a material property) may be measured for all materials. The
Examiner(d approach is not consistent with engineering and scientific understanding. It is
regpectfully submitted that the Examiner (3 approach is wrong and does extreme violence to all
electrical, ¢lectronic, semiconductor, material science, and physics based inventions and _
teachings. The Examiner® approach destroys any meaning to onductiveOand OnsulativeO

Still further, the Examiner has selectively read the dictionary and various references in an
attempt to meet the structural limitations of Applicantd novel structures. It is respectfully
submitted that although a broad interpretation of teums is a permissible, and even desivable,
methadology in {he determination as to claim coverage, it is not permissible to utilize an
interpretation that is not applicable to the invention claimed.

DEFINITION OF MEMBER

The Examiner points to the definition of Gnember( seleets an inappropriate specialized one of
the several definitions and then applies a (gloss overOof the inappropriate definition to meet the
structure of the claim element.
1. A distinet part of a whole, especially:
a. Linguistics. A syntactic ﬁm't of a sentence: a clause.
b. Logic. A proposition of a syllogism.
c. AMathematics. An element in a set.
2. Apart or an organ of a human or animal body, as:
a. A limb, such as an arm or a leg.
b. The penis.
3. Apartofaplant,
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4. One that belongs to a group or an organization: a club member; a bank that is a member
of the FDIC. .

5. Mathematics. The expression on either side of an equality sign.
6. A steuctural unit, such as a beam or wall.
How does the Examiner conclude from the foregoing definition of member that:

As for the Lmitation MiemberQmember is a distingt pact of a whole or a structural unit
such as a limb, a wall, or a beam, sach of which comprises other members [P

The first definition i not relevant to the present invention. The instant invention does not relate
to [Linguistics 0 [LogicO or OMathematics[0 However, the [nember Cof the structure recited is
a [fistinct part of a wholeO That definition does not state, as the Examiner is attempting to find,
that the istinct partOincludes the Gvhole. O

The instant invention is not a part or an organ of human or an animal body.
The mstant invention is not a part of a plant.

The iiwtamt invention is not related to a group or organization.

The mstant iﬂVCI.ItiOll docs not pertain to mathematics.

The most relevant definition of member is “a structural unit™,

1t is respectfully submitted that the Examiner has tuned the definition of GhiemberDon its head.
The definition of Ouemberin the context of the present invention is [ strunetural vnit0

Where in the definition that the Examiner relies on is there any statement that a Giember is O a
strnctural wnit0 each of which comprises other members. (7

Does a tbeamOcomprise other (beams? Does a GrallOcomprise other Gvalls [

It 18 respectfully submitted that nothing in the defmition of a GnemberOstates that a member
comprises other members. It is also respectfully requested that the Examiner is not relying on
the cited definition of UmemberlIbut rather is distorting the definition in an attempt to meet the
struetural limitations of the claimed invention.

If it is a wall that is referred to, it is respectfully submitted that one would refer to.a Gvall
member(] placing the term GnemberOin context. If the term Gvall memberOwere used, it would
include the structure of that wall, but would not include, for example, a ceiling supported by the
wall or a floor upon which the wall is supported. However, the attempted modification that the
Examiner is relying on is so expansive that a Gvall memberOcould inchude the floor, the ceiling,
and even connecting walls. All terms must be considered in context- no matter how broad or
expansive the definition.

DEFINITION OF ELONGATE

The American Heritage® Dictionary defines elongate when used as an adjective as follows:
elongate (adj.) Made longer: extended.
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elongate (adj.) Having more length than width: slender.

The Examiner has at page 20 presented an argument with respect to the definition of elongate.
The Examiner states:

. As correctly quoted by Applicant, BlongateCis something [Bxtended(page 24),
the cross-section view of Fig. 2B must be extended to be(come) the tube: fusthermore, if
one were to interpret @BlongateDOuving only the narrow meaning taving more length than
widthChs queted by Applicant, one of ordinary skill in the art would find it hard to accept
that the tube 3/1, having an mfinite combinations (vic) of various lengths and widths and
only a few ocewrrences of length= width, not having more length than width (sic).

Applicant can not make sense of what the Examiner 1s attempting to state since the statement
makes no logical sense.

However, Applicant has consistently utilized the term GlongateOin the specification consistent
with the definition of Chaving more length than width,O

If what the Examiner is attempting to argue is that gomehow the statement at cold. lines 41-61 of
the (B19 reference teaches or suggests an elongate structure. However, the passage relied makes
no mention of an elongate structure and merely states that Bin array of LEDg 2 is laminated
around a tubularly shaped, eylindrical hollow cooling member. [

It is respectfully submitted that the length of a tubularly shaped, cylindrical member is measured
along its axis aud that the width of such a member s its diameter. Typical rotating lights for

emergency vehicles are DiquatDin shape, i.¢.. the length is equal to or less than the width of the
light.

AMENDMENT TO THE SPECIFICATION

To make it perfectly clear and to remove any ambiguity, a definitional paragraph is added to the
Specification as paragraph [0044] as follows:
[0044] As used in the foregoing description and in the claims appended hereto, certain
terms are utilized that may be interpreted by some in a non-conventional manner. So that
the meaning of those certain terms is clear, the following terms are defined as followas:

[ElongateOas used herein means having more length than width:

MemberDas wsed herein means B stroceural vnitOand as sach does not refer to the
elements that may form the steuctural unit:

[ onductiveJas used herein is an adjective that is used to describe a [BonductorOas
contrasted with an Onsulator. 0 Conductors have a RonductivityOproperty that is high as
contrasted to insulators that have a low RonductivityO(Ronductivity Ois a physical
property referred to as the conductance of a material):
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(Thermally conductive memberOis structural unit that is a thermal conductor, Typical
thermal condustors include metals as contrasted with thermal insulators such as
polyamide and similar conventional materials utilized for printed cirenit boards.

It is believed that the foregoing amendment to the specification provides a limitation to the
claimed structures that results in a clarification such that much of the Examiner® bases for
rejection are traversed.

350,8.C. 102(E) REJECTIONS
Standard for anticipation

The standard for anticipation under 35 11.8.C. 102 is get forth in MP.EP. 2131:
A claim js anticipated only if each'and every element as set forth in the claim js found,
_either expressly or inherently described in a single prior art reference. 00 erdegaal Bros. v.
Union Oil Co. of California, 814 F2.d 628, 6310 ([The identical invention must be
shown in as complete detail as is contained in the ¢laim.ORichardson v, Suzuki Motor
("o., 868 F.2D 122G, 1236, 9 USPQ2d 1913,1920 (Fed. Cir. 1989)0 .

For anticipation uwnder 35 USC 102, the reference must teach every aspect of the claimed
mvention either explicitly or implicitly. Any feature not directly taught must be inherently
present. ‘

The Examiner has not met the standards for anticipation under 35 USC 102 of:
1

A claim is anticipated only if each and every element as set forth in the claim is
. found, either expressly or inherently described in a single prior_art reference.” or

L)

The identical invention must be shown in_as complete detail as is contained in the
claim.’

The Examiner is not permitted to change the teachings of a reference in order to meet the
structure claimed by an applicant.

As will be specifically pointed out below, the Examiner has failed to follow this clear directive
for detenmining anticipation.

JONES ET AL.

Claim 27 recites:
A light source comprising:
an slongate thermally conductive member having an outer swiface:
at least one light emitting diode carried on said elongate member outer surface:
said ¢longate thermally conductive member being configured to  conduct heat
away from said at least one light emitting diode: and
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cooling apparatus in thermal communication with said elongate thermally
conductive member to enhance cooling of said at least one light emitting diode, said
cooling apparatus being selected from one of a solid state cooling device, a Peltier
cooling device, and a Piezoelectric device.

The Examiner states that the Jones et al reference discloses:
an elongate thermally conductive member (generally indicated at heat pipe 5/ heat
spreader 3, Fig. 3, paragraph [0071], GnemberOis broadly interpreted) having an outer
surface (B outer surfaceD reproduced below or next page, GuemberCis broadly
interpreted)

Paragraph [0071] of Jones et al. Paragraph [0071] states: )
Referring to FIG. 3, there is shown illuminating device (generally designated 1)
comprising, in sequence, an LED diode array 2, a high thermal conductivity heat spreader
layer 3. a Peltier type thermoelectric cooler 4 and a heat pipe arrangement 5 (inclnding a
distal condenser 6).

Fig. 3 is reproduced below with each of LED diode array 2, a high thermal conductivity heat
_ spreader layer 3, a Peltier type thermoselectric cooler 4 and a heat pipe arrangement 5 identified.

'PELTIER

COOLER
Ry N HEAT PIPE

' e
! \, ! Fig 3 s

HEAT

SPREADER

LAYER

Heat pipe 5 ig aeparated from heat spreader layer 3 by the Peltier Cooler 4. If the Examiner
contends that Jones discloses an elongate thermally conductive member including heat pipe 5

and heat spreader layer 3. that member must of necessity include Peltier cooler 4, If it does

not include the Peltier cooler which is disposed On sequenceD with and in between heat pipe 5
and heat spreader layer 3, then what the Examiner is relying on is not one OnemberObut two
OGnembers O(heat pipe 5 and layer 3) separated by a third member (Peltier cooler 4).
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The Examiner also state that Jones et al, in addition to the elongate thermally conductive member
discloues:

a cooling apparatus (4) in thermal commuaication with said elongate thermally
conductive member te enhance cooling of said at least one light emitting diode, said
cooling apparatus being a solid state device. :

However, the Peltier device (1) separates the layer 3 from heat pipe S,
The Examiners attention i¢ drawn to Paragraphs [0073], [0074], and [0075].

Paragraph [0073] of Jones et al states:
Heat tlowmg from the LED diode array 2 js spread over a larger area by the high
conductvity apreader layer 3. Tlus layer is typically only a favw millimeters thick and
provides rapid and highly efficient heat transfer away from the diode array 2. Heat flows
into the cold end of the themmwoelectric Peltier cooler 4. The hot end of thermoelectric
Peltier cooler 4 is in heat transfer coupling with the heat pipe S, The high thormal
conductivity layer 3 includes a diamond material, which js laid down by means of a
plasma/chemical vapor deposition material.

It is clear from a reading of the above paragraph as well as paragraphs [0074] and [0075] that
the heat pipe 5 is intended to conduct heat from Peltier cooler 4.

It is respectfully submitted that the Examiner is not taking the Jones reference for what it fairly
tenches. The Examiner apparently considers that the heat pipe 5, Peltier cooler 4, and heat
spreader layer 3 iv Chn elongate thermally conductive member having an outer surfaced but then
considers Peltier cooler 4 as a separate element.

The Examiner must do this to meet the structural limitation set forth in claim 27.
However, the Exominer does violence to the structural teachings of Jones et al and does not
y conslde refer LW y

Claum 27 recites, inter alia:
said elongate thermallv conductive member beine confioured to conduct heat awav from

gaid at least one light emitting diode

In contrast, Joney et al clearly shows and describes that heat pipe §is configured to

conduct heat away from the Peltier cooler 4 and not from the LED array 2.

Accordingly. Jones ¢t al does not show, teach or suggest Applicant® novel structure.

At no place does Jones ¢t al show or describe any light emitting diode carried on an outer
surfac h ipe 5

Jones specifically shows Peltier cooler 4 carried on an end of the
heat pipe 5. The LED diode array is carried by Peltier cooler 4 via
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an intermggig te hgat sSprea slgl' lg yer 3= Accordingly, Jones teaches away from

carrying an LED diode array on the outer swface of heat pipe 5.

Jones et al does not show or describe or suggest or anticipate the structure set out in claim 27,

YONEDA ET AL.
Yoneda et al does not show, teach or suggest or anticipate Applicant[d invention of Claim 27.

Claim 27 recites:

A light source comprising:

an elongate thermally conduetive member having an outer surface:

at least one light emitting diode carried on said elongate member outer surface:

gaid ¢longate thermally conductive member being configured to conduct heat
away from said at least one light emitting diode: and

cooling apparatus in thermal commuanication with said ¢longate thermally
conductive member to enhance cooling of said at least one light emitting diode, said
cooling apparatus being selected from one of a solid state cooling device, a Peltier
cooling device, and a Piczoelectric device.

The Examiner points to FIG. 20 and states that cooling plate 9 is an elongate thermally
conductive member. However, cuouling plate 9 is not elongate.

The American Heritage® Dictionary defines elongate:
elongate (adj.) Made longer:. extended.
elongate (adj.) Having more length than width: slender.

Fig. 20 shows the plate in cross-section and is not representative of the shape of plate 9 As

clearly shown in FIG. 23, substrate K which is coextensive with plate 9 is square and
therefore is not elongate, nor is plate 9. ‘

The amendment to the specification makes it clear that the term elongate in the claim means
Thaving more length than width.D

In addition, GhemberQis defined in the specification as (I3 structural wnitCand as such does not
refer to the elements that may form the strugtural unitd

Still further, Qhermally conductive member( is defined as a Qtructural unit that is a thermal

conductor, Typical thermal conductors include metals as contrasted with thermal insulators such
as polyamide and similar convenfional materials utilized for printed circuit boards. 0
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The LEDs of Yoneda et al are not carried on an outer surface of plate 9, but rather are
supported on a substrate K which is deseribed at col. 20, lines 15-29, as comprising two glass-

epoxy layers 17 and 1.

Plate 9 does not carry the LEDs on its outer surface. This is made particularly clear at col. 20,
lines 54-65 wherein it is specifically stated that the LEDs of Fig. 20 are directly mounted on the
upper substrate 17. .

Properly read. Yoneda ¢t al describes that the LEDs are carried on a thermal insulator (17)- not
on the outer surface of an [Blongate thermally conductive memberd

Properly read, the LEDs are carried on an inner sweface of substrate K. There is no teaching or
suggestion that the LEDs are carried on the onter surface of plate 9 which is a thermally
conductive member.

Yoneda ot al does not show, teach or suggest or anticipate every element of claim 27,

Accordingly, Yoneda et al does not show, teach, suggest or anticipate Applicant3 novel structure
of claim 27. :

ARNDT *81%

The Examiner relies upon the (819 patent as the primary reference for rejecting all claimy in the
application under 35 T1.8.CC. 103.

It is reapectfully submitted that the B19 patent does not anticipate or make obvious the novel
structures of Applicant invention as claimed.

The 819 patent teaches away from Applicant@ novel structures.

The (819 patent is directed to the dissipation of heat away from a printed circuit board and relies
upon heat conduction through the printed cifcuit board from the copper bonding pads for the
LEDs to a metal layer plated on the bottom of the pe board and then to a heat sink.

The specific problem to which the (B19 patent is et out beginning at col. 1, line 60. The ‘819
patent teaches that heat from a LED chip js eliminated via the electrical terminal of the
LED. Depending on the LED structure to which the teachings of (819 is addressed, the heat is
conducted by the electrical onto golder points that are on copper solder pads on a printed circuit
board. [From the solder points, the heat at first propagates in the copper pads and then on the
¢poxy resin material in the plane of the printed circuit board. Subsequently, the heat s output
large-arca to the environment by thermal radiation and thermal conduction. O¢col 2, lines 2-7)

1)

atent_continues on to state that the thermal resistance one on_a_pc

board is relatively slight, but becomes significant when many LEDs are “arranged in close
roximity on a circuit board.” (Col 2. lines 11-12). Tlis is explained m the (319 patent as a
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result of a Bmaller percentual area of the PCB is now available for each individual LED for heat
transmission to the environment. 0

CAn object of the ((B19) invention is to specify a surface-mounted LED arrangement that is
distinguished by an improved heat elimination from the LEDs.0 (Col. 2, lines, 37-39)

The structwres of the (819 patent are ¢ach a printed circuit board having surface mounted LEDg
on one side of the circuit board, the side of the board opposite the LEDs has a metallic layer that
is ¢lectrically insulated from the LEDs by the circuit board. The metal surface is applied to a
cooling member. The cooling member is copper or aluminwm or a cooling plate. The cooling
member is secured to the circuit board by thermally conductive adhesive. (Col. 2, lines 44-62)

The pri.ﬁtcd cirenit board is of plastic material that conduets heat poorly. (Col. 2, lineg 63.65)

The copper pads on the cirenit board Ghould be as large as possible in order to broaden the heat
path through the printed cireuit board matenal. (Col. 3, lines 6-9).

It is clearly apparent that the teachings of the ‘819 patent are directed to and limited to a
. structure in which a circuit board carries the LEDs. The LEDs are soldered to_metal pads

on the same surface of the circuit hoard. Heat is transferred from the pads, through the
circuit board to a metal surface on the other surface of the circuit board, through an

adhesive layer to a cooling member.

Thus, the structures of the B19 patent require that the LEDs are carried on copper solder pads
on one surface of a circuit board and heat transfer i via salder pads through the circuit board to a

metallization layer on the opposite surface of the circnit board and then to the cooling member
via an adhesive layer. .

The LEDs are not carried by the cooling member.

The B19 patent shows and teaches structures that are fundamentally different from Applicant(s
claimed invention.

More specifically, the structures shown and described in the (319 patent all utilize surface mount
LED:. The LEDs are mounted to and carried on one surface of a thermally and electrically
ingulating printed circuit board. More specifically, the printed cireuit board is a plastic material.
A cooling member ig provided on the other surface of the PC board. The printed cirenit other
surface is secured to the cooling member.
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55
The emhadimeni. of the present invention shown in FIG.

1A contains a priated circuit board 1 on which a plurality of
preferably surface-mounted LEDs 2 are applied. In a known'
way, the printed circuit board 1 thereby forms a circuit that
comprises terminal surfaces for the mounting of the LEDs at 4q
defined locations. These terminal surfaces are provided, for
example, with lands for soldering in an automatic surface
mount device (SMD) equipping unit, and the LEDs 2 have
their electrical contacts 2a soldered to these terminal sure
faces in a subsequent mounting step. 65
The priuted eircuit board 1 can be a rigid printed eireuit
board, such as type FR4, and constructed of an epoxy resin

It is clearly evident that the printed circuit board is plastic or epoxy and is not a thermal
vonductor. This is explicitly stated at col. 3, lines 1-§

flexible plastic. For example, it can be composed of poly-

ester or polynmide film, or it may comprise what is often

referred to as flex-board. Flex board is generally multi-layer
printed circuit boards that are uniformly constructed of a
plurality of polyamide carrier films. 5

The relevant structure of the devices of the B19 patent are clearly set out in claim 1 of the (819
patent: :

1. A surface-mounted LED arrangement, comprising:

a printed circuit board having a principal surface and a
secondary surface, said printed circuit board compris-
ing a plastic material,

a plurality of LEDs arranged on said principal surface,

a metallic layer provided on said secondary surface that is
electrically insulated from said plurality of LEDs,

a cooling member connected to said secondary surface, 235
wherein said printed circuit board is secured to said
cooling member with at least one of a thermally con-
ductive paste, a thermally conductive adhesive and a
thermally conductive film, and :

20
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Claim 1 of the (219 patent clearly states that the LEDu are carried on one surface of a printed
circnit board and a cooling member to the opposite surface of the circnit board.

The Examiner points to the specific embodiment of FIG. 2B and what he identifies member (30
as being the elongate thermally conductive member. FIG. 2b is reproduced below.

First, the structure of FIG. 2B is not an elongate member.

The American Heritage® Dictionary definss elongate:
elongate (adj.) Made longer: extended.
elongate (adj.) Having more length than width: slender.

FIG. 2B does not show an elongate structure. The description of FIG. 2B fails to describe any
structure that is clearly elongate. Similarly none of the drawings 14, 2A, 2B, 2D show elongate
members since they are all ¢russ sections and as such show only at best a portiun of one of the
length or width of the member 3. FIG. IB shows the only PC board 1 in its entirety and the

structure is square not elongate. The squareness of the structure of FIG. 1B is easily determined
by measuring the length and width of the structure. Little can be determined from the drawing of

FIG. 2C since neither the drawing or description shows the cooling member or members 3 of
FIG. 2C.
In addition, it is respectfully submitted that the Examiner mischaracterizes the structure of FIG.

2B. The arrangement of [BOis shown and described more clearly in the alternate embodiment
of FIG.1A.
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It is clear from the dewcriptions of the structures of FIG.1A and 2B that element 1 in all
drawings is a plastic or _epoxy electrically insulating and thermally insulating printed
circuit board. Element 3 18 a thermally conductive member to which printed cireunit board 1 is

attached with an adhesive layer 6. Layer 4 ia a metal layer on the back side of the printed circnit
board 1.

It is clear from the drawings that the thermally conductive member 3 does not carry its LEDs 2
on its outer surface. Rather, the thermally non-conductive printed circuit hoard 1 carries
the LEDs 2. The Examiner’s attention is again directed to the reproduced portions of the
reference above which clearly state that the LEDs are carried on the printed circuit board
1 and not on the structure 3.

It is clear

the printed circuit board 1 carries LEDq 2 on one surface and carries the heat sink 3
(thermally conductive member) on jt< opbosite surface.

In other words, the ‘819 patent teaches away from the novel structures of applicant’s
claimed invention which set forth atructure in which the LEDs, solid state light souwrces,
radiation emitting semiconductor devices, and radiation emitting solid state devices are carried
on an elongate thermally conductive member.

In addition, the Examiner points to FIG. 2B as showing solid state light sources that are in a first
plane and a second plane not coextensive with the first plane. The Examiner is mistaken. All
the LEDs shown in FIG. 2B are in the same plane, i.e., the plane defined by the drawing
sheet.

It 18 clearly evident from a careful reading of the (819 patent that the ‘819 patent does not show,

teach or describe a structure in which an elongate thermally conductive mem ber has an
outer surface that carries a plurality of light emitting diodes carried on the elongate

member outer surface as called for in claim 1.

The B 19 patent teaches away frum Applicantd novel stoctures.

Claim 1 recites: TA light source comprising:
an elongate thermally conductive member having an outer surface;

Page 22 of 31

PAGE 23/34 * RCVD AT 4/9/2007 7:33:42 P [Easter Daylight Time] * SVR:USPTO-EFXRF-6/45 * DNIS: 2738300 * CSID:480 595 765 * DURATION (mm-5s):05-00
Cree Ex. 1019 Page 271



Monday, April 08, 2007 4:33 PM DONALD LENKSZUS 480-595-7695 p.24

Serlal No. 10/430,696

a plurality of light emitting diodes carried on said elongate member outer surface at

lenst Home of sald light omithng diodes belng disposed in n first Elnno nnd othars of said
dis d i iy

said elongate thermally conduutme member being configured to uomlm.t heat away from
said light emitting diodes to fluid contained by said elougate thermally conductive member.
said elongate thermally conductive member comprises one or more surface
discontinuities to enhance heat dissipation: and
a fluid movement device in fluid communication with said elongate thermally
conductive member to enhance movement of said fluid over at least some of said heat surface
discontinuities.

The [B19 patent does not show, teach or describe an elongate thermally conductive member.

The (819 patent doss not show, teach or deseribe  a plurality of LEDs carried on an outer swface
of an ¢clongate thermally conductive member.

The (B19 patent does not show, teach or deseribe LEDs disposed on a first plane and a second
plane coextensive with the first plane.

The 819 patent does not provide any enabling discloswre of surface discontinuities.

The (819 patent does now show, teach or describe any fluid movement devices. The Examiner
acknowledges this failure in the teachings of the (319 patent. However, the Examiner fails to
note that the teachings with respect to FIG. 2B that the Examiner relies on do not speak to any
apparatus for providing any fluid movement device. One skilled in the art would assume that the
fluid would move by convection.

Accordingly, the B 19 patent does not show, teach or makes abvious the stracture of claim 1.
The B 19 patent makes not suggestion or teaching of using any fluid movement device.

PAL

The Pal reference is directed to a rotary fan and housing of the type that is intended! to be driven
by a motor assembly and which is intended for use in Chigh density electronic systems Osuch as

computers and the like. There is no suggestion in the PAL reference of the applicability of such
a fan to a structure such ag deseribed in the (319 patent.

Apparently the Examiner i oiting the PAL reference as representative of kmowledge in the art.
As such, the knowledge in the art is silent on providing any cooling member to the structure of
Applicant[ mvention.

STANDARDS FOR DETERMINING OBVIOUSNESS

It is respectfully submitted that the Examiner pay attention to the examination standards for
determination of obviousness. The Examinerd attention it drawn, in particular, to MPEP
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706.02(3) and MPEP 2143 and the three basic criteria that must be set out to establish a prima

facie cave of obviousness.

The furst criteria is that [fthere must be some suggestion of motivation, either in the

references themselves or In the knowledge generally avallable to one of ordinary skill in the
art, to modify the reference or to combine reference teachings. [l

[Second, there must be a reasonable expectation of success. 0

(Finally, the prior art reference (or references when combined) must teach or suggest all the
claim limitations. The teaching or suggestion to make the claimed combination and the
reasonable expectation of success mugt both be found in the prior art and not based on
applieanty disclosure [IMPEP 2143 quoting In re [ neck

MPEP 706.02(j) quotes Ex Parte Clapp: [To support the conclusion that the claimed invention is .
directed to obvious subject matter, cither the references must expressly or mplicdly suggest the
claimed invention, or the Examiner must present a convineing line of reasoning as to why the
artisan would have found the claimed invention to be obvious in light of the teachings of the
references. 0

There is no reasonable basis for modifyimg the structure of the (319 patent as suggested
by the Examimer. Even assuming one were to modify the structure of the (819 patent in view of
the PAL patent, the resulting structure would not teach or suggest the limitations in the claims.,
For example, where do the references suggest that the fan of the PAL patent would be (n fluid

_ communication with said elongate thermally conductive member to enhance movement of said
fluid over at least some of said heat surface discontinuities.0 There is no such suggestion in the
references. The suggestion comes about only from the Examiner(® use of hindsight in order to
combine references to meet the structure of claim 1.

It is respectfully submitted that the Examiner has not followed the examination standards for
determination of obviovsness.

It is respectfully submitted that the Examiner has failed to follow the factual inquiries set forth in
Graltam v John Deere.

(The factual inquiries set forth in Graham v. John Deere Co., 148 USPQ 459, that are
applicd for establishing a background for determining obviousness under 35 ULS.C.
103(a) are summarized as follows:

Determining the scope and contents of the prior art.

Ascertainmg the differences between the prior art and the claims at issue.
Resolving the level of ordinary skill in the pertinent art.

Cumsidering ubjective evidence present in the application indicating obviousncss
or unobviousness. 0

e
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1. It is inherent in these inquinies that the Examiner must have an evidentiary basis for the
determinations made. The Examiner must consider each picce of prior art for what it fairly
teaches within its four corners.

2 The Examiner acknowledges the failuwre of the [B19 reference to show or disclose
significant aspects of the claimed invention. However, the Examiner without pointing to_any
linking reference and without providing any evidentiary affidavie_makes TOHQUI CCRENTS a8
to what is “knowledge in the art”,

Thiz 18 a complete failure to properly determine the differences between the prior art and the
invention as claimed.

What the Examiner has failed to do is acknow lcdgc that there is no teaching in the prmr art PAL
reference of its appluabmty to a structure such as in claim 1.

3 The Examiner maleos no effort to resolve the level of skill of one skilled in the lighting
arts,

For the foregoing reasons, the references taken singly or in combination do not show, teach or
make obvious Applicant3 novel invention as set forth in ¢laim 1.

Claims 2 through 22 depend from claim 1. For the same reasons that claim 1 is not shown,

taught or made obvious by the B19 patent and/or the PAL et al. patent, taken singly or in
combination, claims 2 through 22 are likewise not shown, tanght or made obvious by the (319
patent and/or the PAL et al patent taken singly or in combination.

Claim 23 recites:
A light source comprising:
an elongate thermally conductive member having an outer surface:
_wﬂwwww
surface at least some of said light emitting diodes being disposed in a first plane and
others of said light emitting diodes being disposed in a second plane not coextensive
with said first plane:

said elongate thermally conductive member being configured to conduct heat
away from said light emitting diodes to fluid contained by said elongate thermally
conductive member: and

a cooling apparatus coupled to said elongate thermally conductive member to
enhance cooling of said plurality of light emitting diodes.

The B 19 patent does not show, teach or deseribe an elongate thermally conductive member.

The (B19 patent does not show, teach or deseribe  a plurality of LEDs carried on an outer swface
of an ¢longate thermally conductive member.

The B19 patent does not show, teach or describe LEDx disposed on a first plane and a second
plane coextensive with the first plane.
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The B 19 patent does now show, teach or describe any fluid movement devices.
Accordingly, the 819 patent does not show, teach or makes obvious the structure of claim 23,

The PAL et al reference does not show, teach or snggest using a fan with a light source of any
kind. The 319 patent does not show, teach or suggest the use of a fan.

Thus for the same reasons that claim 1 is not shown, taught, or made obvious by the (B19 patent
and/or the PAL patent taken singly or in combination, ¢claim 23 is not shown, taught or made
obvious by the references taken singly or in combination.

C Claims 24-26 depend from claim 23. For the same reaszons that claimg 1 and 23 are not shown,
taught. or made obvious by the (319 patent and/or the PAL patent taken singly or in combination,
claims 24-26 are not shown, tanght or made obvious by the references taken singly or in
combination.

Claim 31 recites:
A light source comprising:
an elongate thermally conductive member having an outer surface;

at lenst one light emitting diode carried on ynid elongate member outer
surface:

one or more electrical conductors carried by said elongate thermally conductive
member and connected to said at least one light emitting diode to supply electrical power
thereto:,

said elongate thermally conductive member being configured to conduct heat
away from said at least one light emitting diode to fluid contained by said elongate
thermally conductive member: and

a fluid moving device in fluid communication with said elongate therm_allx
conductive member_to move said fluid.

The (819 patent does not show, teach or describe an elongate thermally conductive member.

The (819 patent does not show, teach or describé a plusality of LEDs carried on an outer surface
of an elongate thermally conductive member.

The B19 patent does not show, teach or deseribe LED# digposed on a first plane and a wecond
plane coextensive with the first plane.

The B19 patent docs now show, teach or describe any fluid movement devices.
Accordingly, the 319 j)atcllt does not show, teach or makes obvious the structure of ¢claim 31.

The PAL et al reference does not show, teach or suggest using a fan with a light source of any
kind. The B19 patent docs not show, teach or suggest the use of a fan,
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Thus for the same reasons that claim 1 is not shown, taught, or made obvious by the B19 patent
andior the PAL patent taken singly or in combination, claim 31 is not shown, tavght or made
obvious by the references taken singly or in combination.

Claim 32 recites:
A light source comprising:
an elongate thermally conductive member having an outer surface:
a plurality of light emitting diodes carried on said elonem_e_mgmhgr_ﬂg_j:
wrface at least some of said light emitting diodes being disposed in a first plane and
others of said light emitting diodes being disposed in a second plane not coextensive
with said first plane;
¢lectrical conductors carried by said elongate thermally conductive member and
comnected to said plurality of light emitting diodes to supply electrical power thereto: and
said eclongate thermally conductive member being configured to  conduct heat
away from said light emitting diodes to fluid contained by said elongate thermally
conductive member:
a fluid moving device in fluid communication with said elongate thermally
conductive member to move said fluid; and

a coating carried on said ¢longate thermally conductive member.

As with claim 1, the B9 patent does not show, teach or describe an elongate thermally
conductive member.

The 319 patent does not show, teach or describe  a plurality of LEDs carried on an outer swface
of an elongate thermally conductive member.

The 819 patent does not show, teach or describe LEDs disposed on a first plzme and a second
plane coextensive with the finst plaue

The (819 patent does now show, teach or describe any fluid movement devices.
Accordingly, the B19 patent does not show, teach or makes obvious the structure of claim 32.

The PAL et al. patent does not show, teach or suggest use of the fan disclosed therein for any
type of light source.

For the same reasons that claim 1 is not shown, taught, or made obvious by the (819 patent
and/or the PAL patent taken singly or in combination, ¢laim 32 is not shown, taught or made

obvious by the 1cfarences taken singly or in combination,

The Examiner also states, with respect to claims 4 and 11 that (he electomechanical device
comprises and ¢lectronic device. [
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At no point in the PAL et al or 3819 patents is there any showing, te:mlumr or even suggestion of
the use of an electronic «.oolmg device.

For this additional reason, claims 4 and 11 are not shown, taught or made obvious by the (319
and PAL et al patents taken singly or in combination.

With respect to_claim 16, the Examiner states that CAlthough the reference.does not disclose that
the shape could be a polygon, the shape differences are considered obvious and are not
patentable unless mnobvious or wmexpected results are obtained from these changes.[

With respect to claim 17, the Examiner states: (3aid tubular thermally conductive
member0 should have a cross-section having flat portions.O

With respect to claim 18, the Examiner states. [Zaid tubular thermally conductive
member should comprise a channel. [

The Examiner provides no basis for his conclusion that shape differences are considered obvious,
The Examiner provides no basis as to why the thermally conduetive member BhouldDanything.
If the Examiner persists in his rejection of claims 16, 17, and 18, the Examiner is specifically
requested to provide the prior art citation or basis for_his conclusionary statements with
respect to these claims or alternatively to provide an affidavit setting forth the factual hasis
for the conclusionary statements.

In view of the foregomg, claims 1- 4 7-11. 15-22, 23. 31. 32. and 33 are not shown taught or
made obvious by the Amdt et al. and Pal et al referem.eb taken singly or in combination.

LOSINSKI

The Examiner in rejecting claims 5-6, 12, 13, 24, and 26 under 35 U.S8.C. 103(a) states that the

claims are (wpatentable over Arndt et al. O in view of common knowledge and further in view
of LosinskiO O :

The Examiner cites Losinski as teaching [the use of a solid-state piezoelectric device to remove
heat, and further teaches that a piczoelectric device has many advantages . Therefore, it would
have been obvious to one of ordinary skill in the art at the time the invention was made to form
the referenced device such that its fluid movement device is a solid-state piczoelectric device.
One would have been motivated to make such a change in view of the teachings of Losinski that
a golid «tate fan iz better than a traditional fan. (1

recited in the claims Acwl dingly, the baals for this rejection fails,

The Examiner(3 attention is directed to MPEP 2144.03 which clearly sets forth the standards, in
accordance with Jr re Zurko aud the other cases cited therein, for reliance on Bvell knownOprior
art. The Examiner® attention m patticular is directed to 2144.03 C wherein (If applicant
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challenges a factual assertion as not properly officially noticed or not properly baved wpon
comumon knowledge, the Examiner must support the finding with adequate evidence.Q

The Examiner has failed to support his contention of Tommen knowledge.O _Applicant

specifically requests that the Examiner support his assertion with evidence as mandated by
the MPEP,

The Examinerd sugzestion that one would have been motivated to utilize a solid state fan with
the structure of the 819 patent is based upon unsupportable and flawed logic.

The [(B19 patent does not show, teach or suggest the use of any coolihg device. The (819 patent
does not show, teach or suggest the use of a Qraditional fan.O

The Losinski patent docs not show, teach or suggest that the piczoclectric fan may be vsed with a
light source.

The Losinski patent does not state that (3 solid state fan is better than a traditional fanCas the
Examiner represents. Rather, Losinski states that Qtotary fans have many drawbacksO(col. 1,
line 15). In addition, Losinski states that the piezoelectric fans provide axial flow and that
Axial flow is advantageous for applications invelving a substantially flat circuit board or
electronic component system in a housing assembly that provides little clearance for airflow. 0

Thus there is no suggestion in Losinski that the piezoelectric fan may be used in a stracture such
as that of Applicant@ invention.,

The Examinerd attention is drawn, in particular, to MPEP 706.02(j) and MPEP 2143 and the
three basic criteria that must be set out to establish a prima facie case of obviousness.

The first criteria is that (there must be some suggestion of motivation, either in the references
themselves or in the knowledge generally av adable to one of ordinary skill in the art, to modify
the reference or to combine reference teachings.O

(Second, there must be a reasonable expectation of success. 0

(Finally, the prior art reference (or references when combined) must teach or suggest all the
clatm limitations, The teaching or suggestion to make the claimed combination and the
reasonable expectation of success must both be found in the prior art and not based on
applicants disclosure. OIMPEP 2143 quoting In re 'aeck

MPEP 706.02(j) quotes Ex Parte Clapp: (l'o support the conclusion that the claimed invention is
dtre«.ted to obwous sub_;e«.t matter, elther the references must exgresslv or unphedlx suggeet
d h . s

why the artisan would have found the claimed invention to be ohnouq in_light of th
eachings of ferences.”
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MPEP 2143.01 clearly points out that the “level of skill in the art cannot be relied upon to
provide the suggestion to com bine references” A/-Site Corp. v. I'SI Int'l Inc.

MPEP 2143.01 further provides the clear guidance that: CA statement that modifications of the
rior art to meet the claimed invention would have been ‘well within the ordinary skill of
the art at the time the claimed invention was made’ becausge the referepcgs relied upon
teach that all aspects of the claimed invention were individually known in the art is not

sufficient to_establish a prima facie case of obviousness without some objective reason to
combine the teachings of the references.Ociting Ex parte Levengood

MPEP 2143.01 further clearly provides the guidance that the proposed modification of the prior
art cannot change the principle of operation of the prior art reference.

The ‘819 patent fails to even suggest using any device for enhancing heat removal from the
LEDs. The additional refarences cited by the Examiner fail to suggest use with a light source or

removal of heat from LEDs. The Examiner has failed to provide any convincing line of
reasoning as to why the Arndt reference swould be modified as the Examiner suggests. One
skilled in the art would, in the absence of a specific teaching to the contrary not associate the use
of afan or a Peltier device in conjunction with an emergency vehicle rotating light. At best, one
skilled in the art would assume rotation of the device itself could provide fluid movement, or
alternatively convective movement of air. Accordingly. Applicant has tiaversed the basis for the
Examiner@ Common knowledgeD argument and if the Examiner does not withdraw the
argument and its basis, Applicant requests that the BExammer provide adequate evidence to
support his position.

It is clearly evident that the Examiner je relying on Applicant(d discloaure to malke the suggestion
of utilizing Ch fluid movement device in flnid communication with said slongate thermally
conductive member to enhance movement of aaid fluid over at least some of said heat surface
discontinuities, Oas called for in claim 1 and similar recitations in the remaining claims.

There is no suggestion in any of the references to combine them as the Examiner suggests. Even
the selection of references'made by the Examiner is being made with hindsight.

Applicant does not acquiesce in any of the Examiner(® positions taken in sections 8 through 12,
It is believed that the foregoing comments reaffirm Applicant® positions and show the failings in
the logic employed by the Examiner. In addition, with respect to the [B49 reference, the
Examiner(8 attention is forther drawn to Col, 20, lines 15-20 where it is clearly stated that the
substrate K comprising layer 1 is a Crla-epoxyOsubstrate- a well known heat insulator.

It is therefine 1espectfully submitted that none of the references taken singly or in combination
show, teach or make obvious Applicant® novel structures.

It is believed that all the claims in the application are now in condition for allowance.

Reexammation and reconsideration are requested. It is also requested that the clamms be allowed
and this application be passed to issue.
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It is further requested that clamm 25 be reinstated and that claim 25 aluo be allowed.
An early notice of allowance would be appreciated.
Respectfully submitted,

Donald J. Lenkszus/

" Donald J. Lenkszns, Reg No 28.096

Page 31 0f 31

PAGE 32134 * RCVD AT 4/9/2007 7:33:42 PM [Easter Daylight Time] * SYR:USPTO-EFXRF-6/45 * DNIS: 2738300 * CSID:480 595 7695 * DURATION (mm-ss):05-00
Cree Ex. 1019° . Page 280



This Page is Inserted by IFW Indexing and Scanning
Operations and is not part of the Official Record

BEST AVAILABLE IMAGES

Defective images within this document are accurate representations of the original
documents submitted by the applicant.

Defects in the images include but are not limited to the items checked:

) BLACK BORDERS

glw F AT TOP, BOTTOM OR SIDES

(] FADED TEXT OR DRAWING

‘1] BLURRED OR ILLEGIBLE TEXT OR DRAWING

0 SKEWED/SLANTED IMAGES

@ COLOR OR BLACK AND WHITE PHOTOGRAPHS

Q GRAS'{ SCALE DOCUMENTS

U] LINES OR MARKS ON ORIGINAL DOCUMENT

0 REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY

(J OTHER:

IMAGES ARE BEST AVAILABLE COPY.
As rescanning these documents will not correct the image

problems checked, please do not report these problems to
the IFW Image Problem Mailbox.
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~ RECEIVED
Monday, April 09, 2007 4:33 PM DONALD LENKSZUS 480-595-7695 CENTRAL FAX CENTER

APR 0 § 207

PTOVER/22 (09-08)

Approved for Q32007 OMB 08310031

(1X-% Pummmmonm: ERARMENT OF COMMERCE

Undear the pepanwork Reduction Act of 19835, mmutmmwmmnmd ian urisas if displaya e velld QMB control mumber.

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) Dockat Numbar {Optional)

Foes fo the mw:ovamne Act, 3008 (H.R. 4818).) oPto Lasn— C)O_S
Application Number {0 ]qgo ﬁ z Filed &5 _[ [ Lovl

For S WE \LALGHT SolPtE
Art Unit m | eaminer T4 Tt Vv O
mgg;‘aqum under the prcmmona of 37 CFR 1.136(a) to axtend the period for filing a reply in the above identifled
The requestsrd saxtension and fes are as follows (check time pertod desired and enter the appropriata fea balow):
Ene Small Emity Fea
[T} one month (37 CFR 1.17(aX1)) $120 60 ]
E Two montha (37 CFR 1.17(a)(2)) $450 $225 S_ Q Q"S_
[0 Three manms (37 CFR 1.17(3K3)) $1020 $510 S
[] Four montha (37 CFR 1.17(a}(4)) $1590 $796 [ J,
[:I Five months (37 CFR1 A7(a)(8)) 32160 $1080 §

E_ Appticant clgims small entity status. Bee 37 CFR 1.27.

|] A check in the amount of the fea |s enclosed.

2@ Payment by credit card. Form PTO-2038 Is attached.

[:] The Director has already been authortzed to charge fess In this application to & Daposlt Agcount.

D The Director I hereby authorized to charge any fees which may be required, or credit any overpayment, to
Depostt Account Number . | have enclosed a duplicate copy of this sheet.

NG: Information on this form may become public. Credit card Information should not be included on this form.
Prwld- cradit card infarmation and authartzation on PTO-2028.

Iam the D applicart/invantor.

L_J assignee of record of the entire interest. See 37 CFR 3.71,
Staternent under 37 CFR 3.73(b) is enclosad (Form P’I’OISGBIBG).

E] attormey or agent of record. Registration Number
D attornsy or agent under 37 CFR 1.34.

m numRr if acting under 37 CFR 1.94
o 20
b | Bignature Date
mker Leplisruy &ot-Y€3-2010

Typad or pitad name Talaphone Numbar
NOTE: Qlgr of ot Wha | toes or asalg: of racard of B anting (Pandat oF thalr rp {8} are racgiired. Guismit awitipla formve f mane than one
signature (s required, see below. .
[ Tomtof forms are submitted,

Tmm«hmmumbyaromn @). The Information a requirad to obtaln or retain a bensik by tw which [xto filw (and by (he
UsFTO * 35 U.3.C. 122 end 37 GPIU 1,14 wnd 1.4, 1mwmumlmwtmemw
smn,wwmo. Ming o mﬂm tha indhidusl cesa. Any
on the amoum of time you maquire to complats this form andjor suggestions for reducing this burd dbmtomcmmlonm.
U.B. Petert and Trademark Offics, 1).8. Department of Commerca, P.O. BG:CMSO,Nemdlla.VAm‘ISAlSO.DONO SEND FEES OR COMPLETED
FOWSTOYWSADDREBB.W“’:MMW‘O’M,PO.M , Alexnmdiviy, VA 223121450,

4 you need assisiance (1 completng the K, o8 1-600-PTCO-97168 and sefoot option 2.
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Cree Ex. 1019

PATENT APPUCAT!ON FEE DETERMINATION RECORD ’ O L{‘S O (0 9(‘0
Effective December 8, 2004 ' : _ '
CLAIMS AS FILED - PART I SMALL ENTITY OTHER THAN
_ {Column 1) {Column 2) TYPE [J OR. SMALLENTITY
TOTAL CLAIMS 49-0F RATE | FEE RATE |- FEE
FOR NUMBER FILED NUMBER EXTRA BASIC FEE|-+56700 | Jeasic Feg| 300.00
| TOTAL CHARGEABLE CLAIMS } ainugko= [* 7/: xs 25 | 3457 or| Xsso-
INDEPENDENT CLAIMS a‘@us 3= I [V X100= or| X200=
MULTIPLE DEPENDENT CLAIM PRESEN \ \ /‘g___/ ‘
— - - +180= OR +360—
* If the difference in column 1 s less than zero, enter “0™ in column 2 TOTAL |39< |on TOTAL
'CLAIMS AS'/AMENDED - PART li - “PA D  OTHERTHAN
{Column 1} {Column 2)  (Column 3) SMALLENTITY OR SMALLENTITY
v CLAIMS HIGHEST ADDI- ApDi-
’; L\’\ ‘\\Of’f | RENMAINNG | praBER ¢ | PAcSENT AaTE |TIONAL] | mate }rionaL
Tl - AMENOMENT PAID FOR g AN FEE // FEE
=3 . N ; .
g Total 40—) O Minus P ;S g = X&E\X B 120:4 X?SO:
g {ndependent Minus P { = X100= > a] x200-
< ERsT PRESENTATtON OF MULTIPLE DEPENDENT cLaiM 7] pu
’ +180= OR} +38Qz
“TOTAL TOTAL ~
- ADDIT. FEE oR ADDIY. FEE \
{Columa 1). (Column 2) ~ {Columa 3) _ o A
: CLAIMS HIGHEST -
ADDI- ADDI-
. REMAINING NUMBER PAESENT '
{: REMAININ noitory | PRESENT 1 | RaTE [TiONAL RATE | TIONAL
] AMENDMENT PAID FOR ) X FEE FEE
- TOt ' * Mi «® = . = . =
% al inus | X$ 25 or| X$50
g indepeadent |« Mmus e = X100= . OFI X200=
| AIRST PRESENTATION OF MULTIPLE DEPENDENT CLA!M []- - N
+180= oOR|] +360=
TOTAL ‘ of TOTAL
4 ADDIT. FEE - apoiT. FEE
. - (Column 1}: {Column 2} (Column 3) :
3 v CLAIMS HIGHEST . N
2/ o REMAINING ‘NUMBER PRESENT b ADDI- o ADDI
I AFTER PREVIOUSLY | EXTRA RATE |TIONAL} - | RATE | TIONAL
i AMENDMENT . PAID FOR FEE FEE
g Total ' Minus ' $25 » X$50=
* * = - . =
dent ‘ ey = ’
E‘ independent |« Minus X100= OR X200=
FIRST PRESENTATION OF MULT!PLE DEPENDENT CLAIM 1
' +180= or | +360=
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EAST Search History

Ref

Hits

-Search Query

DBs

Default
Operator

Plurals

Time Stamp

L1

L2

L3

L4

L5

L6

L7

L8

157

78735

82464

451956

152

661

157

111856

(light adj source lumi$6) with heat adj pip$3

(362/$8).CCLS.

(313/$8).CCLS.

((257/38) or (438/$8)).CCLS.

2and3and 4

(light adj source lumi$) with (heat thermal$3) near2 (pip$3

tub$6 elongat$3)

{and 6

surface adj mount$3

US-PGPUB;
USPAT;
FPRS;
EPO; JPQ;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
FPRS;
EPC; JPG,
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
FPRS;
EPQ; JPC;
DERWENT,
IBM_TDB

US-PGPUB;
USPAT,
FPRS;
EPGC; JPO;
DERWENT,
IBM_TDB

US-PGPUB;
USPAT,
FPRS;
EPGC; JPC;
DERWENT,
IBM_TDB

US-PGPUB;
USPAT;
FPRS;
EPQ; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
FPRS;
EPOQ; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

OR

OR

OR

OR

OR

OR

OR

ON

OFF

OFF

OFF

ON

ON

ON

ON

2007/06/12 10:17

2007/06/12 06:52

2007/06/12 06:52

2007/06/12 06:52

2007/06/12 06:52

2007/06/12 18:46

2007/06/12 06:59

2007/06/12 06:59

oenzRoeranxey 019
C:\Documents and Settings\THo2\My Documents\EAST\workspaces\10430696 led fight source.wsp

B DO .
Page 209 page 1




EAST Search History

L9

L10

112

L13

L14

L15

L22

L23

83

53

52

12

6same 8

6and 8

(@ad @pd) < "20020529" and 10

10/430696 10/631027

"5278432"

"5278432".pn.

"20040085779"

10/156810

US-PGPUB;
USPAT;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
FPRS;
EPOQ; JPO,
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
FPRS;
EPQ; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;

‘USPAT;

FPRS;
EPQ; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
FPRS;
EPQ; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
FPRS;
EPQ; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
FPRS;
EPQ; JPQ;
DERWENT;
IBM_TDB

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2007/06/12 06:59

2007/06/12 07:00

2007/06/12 07:05

2007/06/12 07:45

2007/06/12 07:45

2007/06/12 07:45

2007/06/12 09:05

2007/06/12 09:19

o611 21200 P U9
C:\Documents and Settings\THo2\My Documents\EAST\workspaces\10430696 led light source.wsp
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EAST Search History

L24

L25

L26

L27

L28

L29

L30

L31

35

44

52

12

275542

17

15

48

091727726 "6517218"

10/299870 10/308177 101137094 124

10/299870 10/308177 10/137094 09/727726 "6517218"
"6832849"

23 and (outer adj surface)

(piezoelectric piezo) (peltier seebeck ) solid adj state near2
( heatsink ((heat thermal$2) near (sink$4 spread$3
dissipat$3 conducting conductive radiat$4)) (cool$3 near2
(device apparatus) ) )

122326

29 and 28

(light adj source lumi$6) with { (metal$6 copper aluminum)
near2 {core$3 clad$4 laminat$4 substrate base$3) near2 (
{ {printed adj circuit PC wiring ) adj (board card module) )
pcb PWB motherboard mother adj board carrier) mepcb
mpcb mc adj pcb m?peb )

US-PGPUB;
USPAT;
FPRS,;
EPO; JPO;
DERWENT;
1BM_TDB

US-PGPUB;
USPAT;
FPRS;
EPO; JPC;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB,
USPAT;
FPRS;
EPQ; JPO;
DERWENT;
1BM_TDB

US-PGPUB;
USPAT;
FPRS;
EPQ; JPC,
DERWENT,
IBM_TDB

US-PGPUB,
USPAT,
FPRS,
EPO; JPO,
DERWENT,
1BM_TDB

US-PGPUB;
USPAT;
FPRS;

' EPO; JPO;

DERWENT,;
IBM_TDB

US-PGPUB;
USPAT;
FPRS;
EPQ; JPC;
DERWENT;
IBM_TDB

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2007/06/12 09:28

2007/06/12 09:30

2007/06/12 09:46

2007/06/12 09:56

2007/06/12 18:50

2007/06/12 10:00

2007/06/12 10:16

2007/06/12 10:38

o6r2RnEeTaxPd 09
C:\Documents and Setlings\THo2\My Documents\EAST\workspaces\10430696 led light source.wsp
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EAST Search History

L32 536 | (light adj source lumi$8) and { (metai$6 copper aluminum) | US-PGPUB; | OR ON 2007/06/12 10:39
near2 (core$3 clad$4 laminat$4 substrate base$3) near2 ( | USPAT,
( (printed adj circuit PC wiring ) adj (board card module) ) FPRS;
pcb PWB motherboard mother adj board carrier) mepeb EPQ; JPO;
mpcb me adj pcb m?pcb ) DERWENT;
IBM_TDB
L33 6896 | ((metal$6 copper aluminum) near2 (core$3 clad$4 US-PGPUB; | OR ON 2007/06/12 16:47
laminat$4 substrate base$3) near2 { ( (printed adj circuit USPAT;
PC wiring ) adj {(board card module} ) pcb PWB FPRS; -
motherboard mother adj board carrier) mepcb mpeb me adj | EPO; JPO;
pcb m?pceb ) DERWENT;
{BM_TDB
L34 191008 | (heat thermal$3) near2 (pip$3 tub$6 elongat$3) US-PGPUB; | OR ON 2007/06/12 10:41
USPAT,
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
L35 36 | 32and 33 and 34 US-PGPUB; | OR ON 2007/06/12 12:47
USPAT;
FPRS;
EPO; JPO;
DERWENT;
, IBM_TDB
L36 0 | 13 near4 (microchip micro adj chip chip integrated adj US-PGPUB; | OR ON 2007/06/12 12:49
circuit die dice ic semiconductor adj (device element USPAT;
structure component module) CPU central adj process$4 FPRS;
adj unit chipset chip adj set) EPQ; JPO;
DERWENT,
IBM_TDB
L37 2164 | 34 near4 (microchip micro adj chip chip integrated adj US-PGPUB; | OR ON 2007/06/12 12:51
circuit die dice ic semiconductor adj (device element USPAT;
structure component module) CPU central adj process$4 FPRS;
adj unit chipset chip adj set ) EPO; JPO;
DERWENT,
IBM_TDB
L38 9740 | (light adj source lumi$6) near4 {microchip micro adj chip US-PGPUB; | OR ON 2007/06/12 12:53
chip integrated adj circuit die dice ic semiconductor adj USPAT,
(device element structure component module} CPU central | FPRS;
adj process$4 adj unit chipset chip adj set ) EPO; JPO;
DERWENT;
IBM_TDB
L39 295 | (light adj source lumi$6) neard 34 US-PGPUB; | OR ON 2007/06/12 17:06
USPAT;
FPRS;
EPQ; JPO;
DERWENT;
IBM_TDB
P SiiceT s CY K] Page 288 pageq
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EAST Search History .

L40

L42

L43

L44

L45

L46

L47

L48

2442

605987

152

673

36894

269

3739

28 same 40

234

2and3and4

40 and 44

40 and 43

28.clm.

40.clm.

US-PGPUB;
USPAT;
FPRS;
EPQ; JPC;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
FPRS;
EPO; JPO;
DERWENT,
IBM_TDB

US-PGPUB;
USPAT;
FPRS;
EPOQ; JPO;
DERWENT,
IBM_TDB

US-PGPUB;
USPAT;
FPRS;
EPO; JPO;
DERWENT,
IBM_TDB

| US-PGPUB:

USPAT;
FPRS,;
EPO; JPO,
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
FPRS;
EPQ; JPO;
DERWENT;
[BM_TDB

US-PGPUB;
USPAT;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2007/06/12 12:53

2007/06/12 14:52

2007/06/12 12:56

2007/06/12 12:56

2007106/1?; 12:56

2007/06/12 12:57

2007/06/12 12:57

2007/06/12 12:58

o6/12/00m@@7ExPM UTY
C:\Documents and Settings\THo2\My Documents\EAST\workspaces\10430696 led light source.wsp
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EAST Search History

L49

L50

L51

L52

L63

L54

L55

L56

L57

g7

12

51

42

13

19

28 and 40

49 and 47 and 48

49 and (47 48)

11/035592

52 and amorphous

10/398660 "6874910"

("4935665" | "5813753" | "5985696" | "6517218" |
"6531328").PN.

26 and (28 fan)

10/073822

US-PGPUB;
USPAT;
FPRS;
EPQ; JPO;

DERWENT; -

IBM_TDB

US-PGPUB;
USPAT;
FPRS;
EPO; JPO;

DERWENT,

IBM_TOB

US-PGPUB;
USPAT;
FPRS;
EPQ; JPO;
DERWENT,
IBM_TDB

US-PGPUB;
USPAT,
FPRS;
EPQ; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
FPRS;
EPQ; JPO;
DERWENT,
IBM_TDB

US-PGPUSB;
USPAT,;
FPRS,
EPO; JPO,
DERWENT;
IBM_TDB

US-PGPUB;
USPAT,;
USOCR

US-PGPUB;
USPAT;
FPRS;
EPQ; JPC;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
FPRS;
EPOQ; JPQ;
DERWENT;
IBM_TDB

OR

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

2007/06/12 1258

2007/06/12 12:58

2007/06/12 12:58

2007/06/12 14:52

2007/06/12 16:00

2007/06/12 16:00

2007/06/12 16:03

2007/06/12 18:20

2007/06/12 17:05

o6r2RTeemEPM 019
C:\Documents and Settings\THo2\My Documents\EAST\workspaces\10430696 led light source.wsp



EAST Search History

L58 50 | "6799864" "6874910" "6517218" US-PGPUB; | OR ON 2007/06/12 17:05
USPAT;
FPRS;
EPQ; JPQ;
DERWENT;
IBM_TDB
L59 11 | 58 and (28 fan) US-PGPUB; | OR ON 2007/0612 17:19
‘ USPAT; :
FPRS;
EPO; JPQ;
DERWENT;
IBM_TDB
L60 0 | ("7176502").URPN. USPAT OR ON 2007/06/12 18:17
L61 53 | ("20010032985" | "20020004251" | "20020034834" | US-PGPUB; | OR ON 2007/06/12 18:18
"20020163006" | "20020175621" | "20020176250" | USPAT;
"20030010993" | "20030025465" | "20030057421" | USOCR
"20040026706" | "20040150995" | "20040222433" |
"20040233672" | "20050029535" | "20050189557" |
"20050225222" | "20060006405" | "3711789" | "4886709" |
°4935655" | "5117281" | "5122781" | "5140220" |
"5482898" | "5485037" | "5581876" | "5660481" |
"5725808" | "5745624" | "5841244" | "5847935" |
"5857767" | "5953203" | "5977567" | "6016038" |
"6045240" | "6220722" | "6259846" | "6318886" |
"6325524" | "6376268" | "6428189" | "6455930" |
"6480389" | "6483623" | "6518502" | "6634750" |
6634770 | "6670751" | "6692252" | "6793374" |
"§799864" | "6828170").PN.
162 17 | 61and (28 fan) US-PGPUB; | OR ON 2007/06/12 18:24
USPAT;
FPRS;
EPQ; JPO;
DERWENT;
IBM_TDB
1 L63 0 | "6799864".pn. and (28 fan) US-PGPUB; | OR ON 2007/06/12 18:24
USPAT;
FPRS;
EPQ; JPO;
DERWENT;
.IBM_TDB
osn2ko0eemKPpMUTY
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EAST Search History

Ref Hits | Search Query DBs Default | Plurals | Time Stamp
# Operator
L64 174163 | ( (led ((light radiation radiating) near {(emitting emissive}) US-PGPUB; | OR ON 2007/06/12 18:51
(optoelectronic opto adj electronic) (EL luminescen$2 USPAT
electroluminescen$2 electr$4 near (luminescen$2.
optic$3)) ) near (device diode structure element package)
OLED laser} .cim. .
L85 44384 | (heat thermal$3 al cu aluminum copper metal§6) near2 US-PGPUB; | OR ON 2007/06/12 18:47
{pip$3 tub$6 elongat$3).cim. USPAT
L66 83740 | ((piezoelectric piezo) (peltier seebeck ) fan solid adj state | US-PGPUB; | OR ON 2007/06/12 18:50
near2 ( heatsink ((heat thermal$2) near (sink$4 spread$3 | USPAT;
dissipat$3 conducting conductive radiat$4)) (cool$3 near2 | FPRS;
{device apparatus) ) ) ).cim. EPO; JPO;
DERWENT;
IBM_TDB
L67 14 | 64 same 65 same 66 US-PGPUB; | OR ON 2007/06/12 19:07
USPAT
L68 6| 67and 28 US-PGPUB; | OR ON 2007/06/12 19:08
USPAT
osn2doorereisxeM 019 Page 292 page 1
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Application No. ' Applicant(s)

10/430,696 DRY, JOEL M.
Office Action Summary Examiner : A Unit

Tu-Tu Ho 2818

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply -

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,l
WH CHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for repiy is specified above, the maximum statutory period will apply and will expire SiX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

N

1) Responsive to communication(s) filed on 09 April 2007.
2a)[_] This action is FINAL. 2b)] This action is non-final.
3)[J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11,453 0.G. 213.

Disposition of Claims

4)J Claim(s) 1-27 and 31-33 is/are pending in the application.
4a) Of the above claim(s) is/are withdrawn from consideration.
5K Claim(s) 1-26 and 31-33 is/are allowed.
6)X Claim(s) 27 is/are rejected.
7)[J Claim(s) ____is/are objected to.
8)1 Clanm(s) ______are subject to restriction and/or electlon requirement.

Application Papers

9)[] The specification is objected to by the Examiner. _
10)[X] The drawing(s) filed on 28 August 2006 is/are: a)iX] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s} is objected to. See 37 CFR 1.121(d).
11)[ The oath or declaration is objected to by the Examiner. Note the attached (Sffice Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)J Al b)J Some * c)[] None of: '
1. Certified copies of the priority documents have been received.
2.0 certified copies of the priority documents have been received in Application No.
3.[0 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)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) @ Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)

2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. __

3) [ Information Disclosure Statement(s) (PTO/SB/08) 5) L] Notice of Informal Patent Application

Paper No{s)/Mail Date 6) D Other:
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Application/Control Number: 10/430,696 ) Page 2
Art Unit: 2818

DETAILED ACTION

Continued Examination Under 37 CFR 1.114
1. A request for continued examination under 37 CFR 1.114, including the fee set forth in
37 CFR 1.17(¢), was filed in this application after final rejection. Since this application is
- eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(¢)
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to
37 CFR 1.114. Applicant's submission filed on 04/09/2007 has been entered.

Response to Arguments
2. Applicant’s arguments, see “Applicant Arguments/Remarks Made in an Amendment”
and “Specification”, filed 04/09/2007, with respect to the rejection(s) of claims 1-24, 26, and 31-
33 have been fully considered and are persuasive. The rejection of these claims has been

withdrawn.

3. Applicant’s arguments, see “Applicant Arguments/Remarks Made in an Amendment”
and “Specification”, filed 04/09/2007, with respect to the rejection(s) of claim(s) 27 under 35
U.S.C. 102(e) as being anticipated by Jones et al. U.S. Patent Application Publication
20050055070 and under 35 U.S.C. 102(e) as being anticipated by Yoneda et al. U.S. Patent
6,832,849 have been fully considered and are pefsuasive. Therefore, the rejection has been
withdrawn. However, upon further consideration, a new ground(s) of rejection is made ih view

of Nagamatsu U.S. Patent 6,876,681.

E lection/ Restriction
4. Claims 1-24, 26, and 31-33 are allowable. Claim(s) 25, previously withdrawn from
consideration as a result of a restriction requirement, include all the limitations of an allowable
claim. Pursuant to the procedures set forth in MPEP § 821.04(a), the restriction requirement
between Species, as set forth in the Office action mailed on 10/28/2005, is hereby withdrawn
and claim 25 is hereby rejoined and fully examined for patentability under 37 CFR 1.104. In

view of the withdrawal of the restriction requirement, applicant(s) are advised that if any claim

Cree Ex. 1019 | Page 295 .
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Art Unit: 2818

presented in a continuation or divisional application is anticipated by, or includes all the
limitations of, a claim that is allowable in the present application, such claim may be subject to
‘provisional statutory and/or nonstatutory double patenting rejections over the claims of the
instant application. Once the restriction requirement is withdrawn, the provisions of 35 U.S.C.
121 are no longer applicable. See In re Ziegler, 443 F.2d 1211, 1215, 170 USPQ 129, 131-32
(CCPA 1971). See also MPEP § 804.01.

Claim Rejections - 35 USC § 102

The text of those sections of Title 35, U.S. Code not included in this action can be found
in a prior Office action.
S. Claim 27 is rejected under 35 U.S.C. 102(e) as being anticipated by Nagamatsu U.S.
Patent 6,876,681 (fhe ‘681 reference).

The ‘681 reference discloses a light source comprising:

an elongate thermally conductive member (31, Figs. 2’s, col. 4, line 57 through cdl. 5,
line 67, wherein “elongate thermally éonductive member” 1s interpreted per Applicant
Arguments/Remarks Made in an Amendment and Specification, filed 04/09/2007) having an outer
surface (no number);

at least one light emitting diode (generally defined by laser diode module 10, Figs. 1-2,
col. 4, lines 39+, or defined by semiconductor laser 11/chip carrier 22, col. 3, lines 55-67, and
wherein “diode”, “module”, and “semiconductor laser/chip carrier” are broadly and relatively
interpreted) carried on said elongate member outer surface (best seen in Figs. 2’s);

said elongate thermally conductive member being configured to conduct heat away from
said at least one light emitting diode (col. 4, line 57 through col. 5, line 67); and

a Peltier cooling device (23, cols. 3-5, particularly col. 3, lines 64+) in thermal
communication with said elongate thermally conductive member to enhance cooling of said at

least one light emitting diode.

Conclusion

Cree Ex. 1019 : Page 296
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6. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Tu-Tu Ho whose telephone number is (571) 272-1778. The
examiner can normally be reached on 6:30 am - 3:00 pm, Monday through Thursday.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Steven H. Loke can be reached on (571) 272-1657. 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 obtaiﬁed 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.

06-13-2007
/Tu-Tu V. Ho/
Primary Examiner, A.U. 2818
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Monday, October 22, 2007 4:50 PM DONALD LENKSZUS 480-5¢5-7695 HECEVED p.02
SENTRAL PAX GENTEAR

0CT 2 2 2002.

Serial No. 10/430,696

Attornev Docket OPTOLUAL -003

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:
JOEL DRY : Group Art No.: 2818

Serial No. 10/430.696 B Examinet: Tu Tu V Ho
Filed: 05/05/2003
Title: LIGHT ENMITTING DIODE LILrHT SOURCE

Commissioner of Patents
PO Box 1450
Alexandria, VA 22313-1450

RESPFONSE

This is responsive to the Office Action dated 06/20/2007. A petition for extension is filed
herewith.

Remarks are at page 2.
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Serinsl No. 10/430,696

REMARKS
Claims 1-27 and 31-33 are in the application.
Claims 1-26 and 31-33 are allowed.

Claim 27 stands rejected under 35 U.S.C. 102(¢) as anticipated by Nagamatsu U.S. Patent
6.876.681. '

At the outset, the Examiner is thanked for the allowance of ¢claims 1-26 and 31-33. It is believed
that clam 27 1¢ also allowable.

The Examuner has withdrawn the prior 35 1.8, 102(¢) rejection of.claim 27 based on the Jones
et al patent. It js respectfully submitted that for the same reasons that claim 27 s allowable over
Jones et al, it is likewise not anticipated by the ‘681 patent.

The structure shown and described in the ‘681 patent is substantially the same as that in the
Jones et al patent

35U.S8.C. 102(E) REJECTIONS
Standard for anticipation

The standard for anticipation under 35 11.8.C. 102 is set forth in M PEP. 2131:
‘A claim is anticipated only if each and every element as set forth in the claim is found,
either expressly or inherently described in a single prior art reference.” I'erdegoal Bros. v.
Union Qil Co. of Colifornia, §14 F2.d 628, 631... ‘The identical invention must be
shown in as complete detail as is contained in the claim.” Rickardson v. Suzuki Motor

Co., 868 F.2D 1226, 1236, 9 USPQ2d 1913, 1920 (Fed. Cir. 1989)....

For anticipation under 35 USC 102, the reference must teach every aspect of the claimed
invention either explicitly or implicitly. Any feature not directly taught must be inherently
present.

iner § s for i s 35 USC :
‘A claim is anticipated only if each and every element as set forth in the claim s

found. either expressly or inherently described in a single prior art reference.” or
‘The identical invention must be shown in as complete detail as 1y contained in the

claim.’

The Examiner js not permitted to change the teachings of a reference in order to meet the
structure claimed by an applicant.

As will be specifically pointed out below, the Examiner has failed to follow this clear directive
for determining anticipation.
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Serial No, 10/430,696

Claim 27 recites:

A light source comprising:

an elongate thermally conductive member having an outer surface:

at least one light emitting diode carried on 8aid elongate member outer surface:

said elongate thermally conductive member being configured to conduct heat
away from said at least one hght emitting diede: and

cooling apparatus in thermal communication with said elongate thermally
conductive member to enhance cooling of said at least one light emitting diode, said
cooling apparatus being selected ﬁ'om one of a solid state cooling device, a Peltier
cooling device, and a Piezoelectric device. :

The Examiner, in stating the basis for the rejection states that
“an elongate thermally conductive member (31, Figs. 27¢, col. 4, line 57 through col. §,
line 67, ... ) having an outer surface (no number):

at least one light omitting diode (generally defined by laser diodo module 10, Figs 1-2
col. 4, lines 39+, or defined by semiconductor laser 11/chip ¢arrier 22, ¢ol, 3, lines §5-67.
and wherein “diode™, “module™, and “semiconductor laser/chip carrier™ are broadly and
relatively interpreted) carried on gaid elongate member outer swface (best seen in Figs.
27s):

said elongate thermally conductive member being configured to conduct heat away from
said at least one light emitting diode (col. 4, line 57 throngh col. 5, line 67): and

a Peltier cooling device (23, cols. 3-5, particularly col lines 64+) in thermal.
communication \uth said elongate thermally conductive member to enhance cooling of
said at least one light emitting diode.

It is respectfully submitted that the Examiner’s ~broadly and relatively™ interpretation of laser
diede module 10 is not warranted nor is it supported by the plain language teachings of the *681

patent. The Examiner's attention 18 drawn to the following portions of the *681 patent:

In general, a laser diode module is used as a signal light source for an optical fiber
communication, particularly a trunk line system--CATV or an excitation light source for
a fiber amplifier. In order to achieve a high power and a stable operation, the Inser diode
module includes a built-in Peltier device._and in addition, optical parts such as a
lager diode chip. a photodiode chip, lens or the like as well as ¢lectric parts such as a
thermigtor component, inductor, reristor or the like are arranged on a metal substrate
mounted on the upper part of the Peltier device, (Col. 1. lines 15-20)

A light source comprising a plurality of laser diode modules, wherein a pluality of high
optical power lager diode modules are arranged in high density, each of said plurality of

lugh optn,al power km:x dwdc modules mcludes a meta! gubstrate mgggmgg a !ggg[
d .

d
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said Peltier device and a heat dissipating fin is provided on said heat dissipating portion:
and a heat pipe reinforcing member to hold said heat dissipating fin and reinforce a

strength of said heat pipe. (Col. 1, lines 53-65)

More specifically, it is found that a light source comprising a plurality of highly reliable
and high optical power laser diode modules can be obtained by thermally connecting
the heat absorbing portion of the heat pipe to the respective Peltier devices in laser
diode modules each of which includes a metal substrate mounting a laser diode chip
and optical equipment thereon, and a Peltier device thermally connected to the
metal substrate, even when a plurality of laser diode modules respectively having a high
optical power are arranged highly densely, because the respective lager diode module can
be cooled by the scale incomparable to the prior art. (Col. 3. lnes 1-12)

One of the embodiment of the light source of the invention comprises a light source
comprising a plurality of laser diode modules. wherem a plurality of high optical power
laser diode modules are arranged in high density. each of said plurality of high optical
power laser diode modules includes a metal substrate mounting a laser diode chip
and an optical instrument thereon; a Peltier device thermally connected to said
metal substrate; a heat pipe having a heat absorhing portion and a heat dissipating
portion in which said heat absorbing portion is thermally connected to said Peltier
device and a heat dissipating fin iv provided on said heat dissipating portion: and a heat
pipe reinforcing member to hold said heat dissipating fin and reinforce a strength of said
heat pipe. (Col. 3, lines 43-56)

FIG. 1 is a schematic view showing an example of a laser diode module constructing a
light source of the present invention. As shown in FIG. 1, a laser diode module 10
includes a semiconductor laser 11, a first lens 12, a second lens 13, a core enlsrged
fiber 14 and a hermetic case 20. The semiconductor laser 11 is installed on a base 21

through a chip carrier 22 with a predetermined distance apart from the first lens 12.
The base 21 18 arranged on a Peltler device 23 for effecting temperature control

which is disposed in the hermetic case 20, The base 21 comprises a_composite

material made of copper for an essential part thereof, and of stainless steal for a
portion where the first lens 12 is installed. A carrier 24 1s fixed on the base member 21 in
one side which 18 positioned opposite to the first lens 12 with the chip carrier 22
positioned therebetween, and a photo diode 24a for monitoring is installed on the side
portion of the carrier 24, facing toward the semiconductor laser 11. (("ol 3, line 57- col.
4, line 6) .

The heat p1pc ?1 may a,umpmc: a round type leat pxp¢ The resnecﬂ\e laser diod

chip 11 and an ontncal instrument 12, and a Peltier deuce 23 thermally connected to

the metal substrate 21, Furthermore, the Peltier device 23 is thermally connected to a
heat absorbing portion of a heat pipe 31 In the light source comprising laser diode
modules of the present invention, the heat pipe 31 is thermally connected to the
respective laser diode module 10, as shown m FIG. 2(a). (Col. 5, lines 12-21)

Page 4 of 6

Page 304

p.05



Monday, October 22, 2007 4:50 PM DONALD LENKSZUS 480-593-7695

Serial No, 10/430,696

PAGE 6/9 * RCVD AT 10722/2007 7:50:37 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-3/15 * DNiS:2738300 * CSID:480 595 7603* DURATION (mm-5s):03-04

Cree Ex. 1019

Accordingly, the Peltier device arranged in the laser diode module is prevented from
being destroyed, and the laser diode chip 11 can be maintained within a predetermined
temperature range to continues to efficiently function, thus a high performance of the
light souree can be maintamed. (Col G, lines 17-21)

In addition, s Raman amplifier of the invention comprises a light source includinﬂ
least one laser diode nodule including a metal substrate mounting a laser diode chip
and an optical component. and a Peltier device thermally connected with the metal
substrate: a heat pipe having a heat absorbing portion and a heat dissipating portion, the
heat absorbing portion of the heat pipe being thermally connected with the peltier
device; a heat dissipating fin provided on the heat dissipating portion: and a heat pipe
reinforcing member to hold the heat dissipating fin and reinforce a strength of the heat
pipe. (Col. 7, lines 32-42)

Furthermore, a_light source of the invention comprises: a laser diode module
including a luser dinde chip, #n optical component, nnd a peltier device, the Inyer
dinde chip and the optical component being supported by the peltier device; a
mounting portion having the peltier device mounted thereon such that the peltier
device is thermally connected with the mounting portion; at least one heat pipe
having a first portion extending within the mounting portion and n second portion
extending from a side of the mounting partion, the heat pipe having an interior with a
heat transfer fluid therein: a heat dissipating fin provided on the second portion: and a
heat pipe reinforcing member to hold the heat dissipating fin and reinforce a strength of
the heat pipe. (Col. 7, lines 43- 55)

Claim 1. A light source comprising:

a plurality of laser diode modules, wherein a plurality of high optical power laser diode

modules are arranged in high density, each of said plurality of high optical power laser
diode modules includes £tal substrate mountin ser dlode¢ chip and ar :
instrument thereon; a Peltier device thermally connected to said metal substrate;

a heat pipe having a heat absorbing portion and a heat dissipating portion in which said
heat absorbing portion is thermally connected to said Peltier device and a heat
dissipating fin is provided on said heat dissipating portion: and

a heat pipe reinforcing member configurad to contact and pinch-hold said heat djssipating
fin against said heat pipe, o ag to reinforce a strength of said heat pipe, said remforcing

member having a ring-shape.

Claim 13. A light source comprising:

a laser diodc module including a laser diode chip. an optical component, and a
Itier_device, said laser diode chip and sald optical component being supported by
said peltier device;

a mounting portion having said peltier device mounted thereon such that said peltier
device 18 thermally connected with said mounting portion:

Page 5of 6
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at least one heat pipe having a first portion extending within said mounting portion and a
second portion extending from a side of said mounting portion, said heat pipe having an
interior with a heat transfer fluid therein;
a heat dwsipating fin provided on said second portion: and
a heat pipe reinforcing member configured to pinch-hold said heat dissipating fin against
said heat pipe and reinforce a strength of said heat pipe, said reinforcing member having
a ring-shape.
It is clear from a reading of the above-quoted portions of the ‘681 patent that the “module™
includes not just a laser diode, but specifically the “module™ mcludes_a lager diode chip, an
optical component, and a Peltier device, the laser diode chip and the optical component are

supported by the Peltier device

Thus the Examiner has mischaracterized the disclosure of the ‘681 patent.

The ‘681 patent specifically shows the Peltier device is carried on the heat pipe. The laser diode
38 carried by a Peltier device via an intermediate metal layer,

The laser diode of the ‘681 patent is not carried on an outer surface of the heat pipe.
Accordingly, the ‘681 patent teaches away from carrying an LED or laser diode on the outer
surface of a heat pipe. Therefore, the ‘681 patent fails to show, disclose or teach that: “at least
one light emitting diode carried on said elongate member outer surface™ as recited in claim 27.

Claim 27 recites, inter alia:
said elonsate thermally conduetive member beinge confisured to conduct heat awav from

gaid at leaut one light emitting diode

In contrast, the ‘681 patent clearly shows and describes that heat pipe is configured to
conduct heat away from the Peltier device and not from the laser diode.

The *681 patent doen not show or deseribe or suggest or anticipate the structure set out in claim
27.

Reexamination and reconsideration are requested. It is further requested that claim 27 also be
allowed and that this application be passed to issue.

An early notice of allowance would be appreciated.
Respectfully submitted,
/Donald J. Lenkszus/

Donald J. Lenkszus, Reg. No. 28,096
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Office Action Summary Examiner ArtUnit
Tu-Tu Ho 2818

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be avallabla under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- I NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

N Responsive to communication(s) filed on 22 October 2007.
2a)[_] This action is FINAL. 2b)iX This action is non-final,
3)[J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 463 0.G. 213. '

Disposition of Claims

4)X Claim(s) 1-27 and 31-33 is/are pending in the application.

4a) Of the above claim(s) is/are withdrawn from consideration.
5[] Claim(s) ____isfare allowed.
6)XJ Claim(s) 1-24,26,27 and 31-33 is/are rejected.

s)
7)X] Claim(s) 20 and 25 is/are objected to.
8)[] Claim(s) _____are subject to restriction and/or election requirement.

Application Papers

9)[T] The specification is objected to by the Examiner.
10)[X) The drawing(s) filed on 28 August 2006 is/are: a)[X] accepted or b)[] objected to by the Examiner.
‘ Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)~(d) or (f).
a)JAIl  b)[]Some * ¢)[] None of:
1.[[] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.[] 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)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) @ Notice of References Cited (PTO-892) | 4) [:] Interview Summary (PTO-413)
2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date.
3) [ Information Disclosure Statement(s) (PTO/SB/08) 5) [ Notice of Informal Patent Application
Paper No(s)/Mail Date 6) D Other:
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DETAILED ACTION

Allowable Subject Matter
1. The indicated allowability of claims 1-24, 26, and 31-33 is withdrawn in view of the
newly discovered reference(s) to Bolta et al. U.S. Patent Application Publication 20040120152,

Rejections based on the newly cited reference(s) follow.

Claim Objections
2. Claim 20 is objected to because of the following informalities: Claim 20 derives and
antecedent basis for “said extrusion" from claim 19, not from claim 18 as claimed.

Appropriate correction is required.

Claim Rejections - 35 USC § 102

The text of those sections of Title 35, U.S. Code not included in this action can be found
in a prior Office action.

3. Claims 1-4, 7-11, 15, 17-19, 21,23, 31, and 32 are rejected under 35 U.S.C. 102(e) as
being anticipated by Bolta et al. U.S. Patent Application Publication 20040120152 (the ‘152
reference). |

The ‘152 reference discloses in Fig. 15 and respective portions of the specification a light
source as claimed. |

Referring to ¢laim 1, the reference discloses a light source comprising:

an elongate thermally conductive member (no number, described generally as: “the tube
implementation of the lighting fixture 10”, Fig. 15, paragraph(s) [0097]) having an outer surface
(no number);

a plurality of light emitting diodes (“L.E.D.” 12) carried on said elongate member outer

surface at least some of said light emitting diodes being disposed in a first plane and others of
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said light emitting diodes being disposed in a second plane not coextensive with said first plane
(as clearly depicted in Fig. 15);

said elongate thermally conductive member being configured to conduct heét away from
said light emitting diodes to fluid (“air”) contained by said elongate thermally conductive
member;

said elongate thermally conductive member comprises one or more surface
discontinuities (“fins” 16) to enhance heat dissipation; and ,

a fluid movement device (“fan” 20) in fluid communication with said elongate thermally
conductive member to enhance movement of said fluid over at least‘ some of said heat surface
discontinuities (paragraph(s) [0097]).

Referring to claim(s) 2 and 3, the reference further discloses that said fluid movement
device comprises an electromechanical dpvice and said electromechanical device comprises a fan
(fan 20). o

Referring to claim.(s) 4, the reference further discloses that said fluid movement device
comprises an electronic device (fan 20).

Referring to claim(s) 7 and 8, the reference further discloses that said elongate thermally
conductive member is configured to conduct heat away from said light emitting diodes to fluid
proximate said elongate member outer surface and that said fluid proximate said elongate
member outer surface comprises air (“fan 20 can be added to the hollow center area to move air
through the unit to cool the L.E.D.'s 127, paragraph(s) [0097]).

Referring to claim(s) 9 and 10, the reference further discloses that said fluid movement
device comprises an electromechanical device and said electromechanical device comprises a fan
(fan 20).

Referring to claim(s) 11, the reference further discloses that said fluid movement device
comprises an electronic device (fan 20).

Referring to claim(s) 15, the reference further discloses that said elongate thermally
conductive member comprises a tube (“the tube implementation of the lighting fixture 10”, Fig.
15, paragraph(s) [0097]).

Referring to claim(s) 17, the reference further discloses that said tube has a cross-section

having flat portions (as clearly depicted in Fig. 15).
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Referring to claim(s) 18, the reference further discloses that said elongate thermally
conductive member comprises a channel (generally defined by fins).

Referring to claim(s) 19, the reference further discloses that said elongate thermally
conductive member comprises an extrusion (such as a fin 16). |

Referring to claim(s) 21, the reference further discloses that each of said light emitting
diodes emits white light (paragraph(s) [0046]).

Referring to claim(s) 22, the reference further discloses that at least some of said light
emitting diodes emit colored light (paragraph(s) [0046]).

Referring to claim 23, the reference discloses a light source comprising:

an elongate thermally conductive member (no number, described generally as: “the tube
implementation of the lighting fixture 107, Fig. 15, paragraph(s) [0097]) having an outer surface
(no number);

a plurality of light emitting diodes (“L.E.D.” 12) carried on said elongate membér outer
surface at least some of said light emitting diodes being disposed in a first plane and others of
said light emitting diodes being disposed in a second plane not coextensive with said first plane;

said elongate thermally conductive member being configured to conduct heat away from
said light emitting diodes to fluid (“air”) contained by said elongate thermally conductive |
member (paragraph(s) [0097]); and

a cooling apparatus (“fan” 20) coupled to said elongate thermally conductive member to
enhance cooling of said plurality of light emitting diodes (paragraph(s) [0097]).

Referring to claim 31, the reference discloses a light source comprising:

an elongate thermally conductive member (no number, described generally as: “the tube
implementation of the lighting fixture 10”, Fig. 15, paragraph(s) [0097]) having an outer surface
(no number);

at least one light emitting diodes (“L.E.D.” 12) carried on said elongate member outer
surface;

one or more electrical conductors (not shown, “The tube provides mechanical support,
heat sinking, utility (power) delivery mechanism”, paragraph(s) [0097]) carried by said elongate
thermally conductive member and connected to said at least one light emitting diodes to supply

electrical power thereto;
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said elongate thermally conductive member being configured to conduct heat away from
said at least one light emitting diode to fluid contained by said elongate thermally conductive
member (paragraph(s) [0097]); and |

a fluid moving device (fan 20) in fluid communication with said elongate thermally
conductive member to move said fluid (paragraph(s) [0097]).

Referring to claim 32, the reference discloses a light source comprising:

an elongate thermally conductive member (no number, described generally as: “the tube
implementation of the lighting fixture 107, Fig. 15, paragraph(s) [0097]) having an outer surface
(no number); o '

a plurality of light emitting diodes (“L.E.D.” 12) carried on said elongate member outer
surface at least some of said light emitting diodes being disposed in a first plane and others of
said light emitting diodes being disposed in a second plane not coextensive with said first plane;

electrical conductors (not shown, “The tube provides mechanical support, heat sinking,
utility (power) deli{Iery mechanism”, paragraph(s) [0097]) carried by said elongate thermally
conductive member and connected to said plurality of light emitting diodes to supply electrical
power thereto; and

said elongate thermally conductive member being configured to conduct heat away frqm
said light emitting diodes to fluid contained by said elongate thermally conductive member
(paragraph(s) [0097]); and

a coating (not shown, paragraph(s) [0073]) carried on said elongate thermally conductive -

member.

4. Claim 27 is rejected under 35 U.S.C. 102(e) as being anticipated by Nagamatsu U.S.
Patent 6,876,681 (the ‘681 reference, cited in a previous office action).

The ‘681 reference discloses a light source comprising:

an elongate thermally conductive member (31, Figs. 2’s, col. 4, line 57 through col. 5,
line 67) having an outer surface (no number);

at least one light emitting diode (generally defined by laser diode module 10, Figs. 1-2,
col. 4, lines 39+, or defined by semiconductor laser 11/chip carrier 22, col. 3, lines 55-67, and

wherein “diode”, “module”, and “semiconductor laser/chip carrier” are broadly and relatively
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interpreted) carried on said elongate member outer surface (best seen in Figs. 2’s; because the
claim does not require that the diode is carried directly on said elongate member outer surface, it
is proper to say that laser diode 11 is carried, via other layers, on said elongate member outer
surface);

said elongate thermally conductive member being configured to conduct heat away from
said at least one light emitting diode (cols. 1 through 5, particularly col. 1, lines 35-40, col. 3,
lines 5-12, col. 4, lines 55+, col. 5, linés 1-15; specifically, because the patent teaches that the
heat pipe is configured to conduct heat away from the Peltier device (col. 4, lines 55+) and the
Peltier device is configured to conduct heat away from the laser diode (col. 1, lines 35-40:
“keeping the temperature of the laser diode chip constant”; col. 3, lines 5-12: “the respective
laser diode module can be cooled by the scale incomparable to the prior art”), the patent teaches,
in effect, that said elongate thermally conductive member (said heat pipe) being conﬁgured to
conduct heat away from said at least one light emitting diode (said laser diode chip) ); and

a Peltier cooling device (23, cols. 3-5, particularly col. 3, lines 64+) in thermal
communication with said elongate thermally conductive member to enhance cooling of said at

least one light emitting diode.

Claim Rejections - 35 USC § 103

The text of those sections of Title 35, U.S. Code not included in this action can be found

in a prior Office action.

5. Claims 16 and 20 are rejected under 35 U.S.C. §103(a) as being unpatentable over Bolta
et al. U.S. Patent Application Publication 20040120152 (the ‘152 reference).

Referring to claim 16, the 152 reference discloses as detailed above that said elongate
thermally conductive member comprises a tube. The reference further discloses that said
elongate thermally conductive member has a cross-section in the shape of a circle (Fig. 15).

Although the reference does not disclose that the shape could be a polygon, the shape differences
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are considered obvious and are not patentable unless unobvious or unexpected results are
obtained from these changes.

Referring to claim 20, the reference discloses as detailed above for claim 19 an extrusion
(fin 20) that is a part of the metal tube (paragraph(s) [0050] and [0097]). Although the reference
does not disclose aluminum material as claimed for said metallic elongate thermally conductive |
member including said extrusion, aluminum was available as a known thermally conductive
material at the time the invention was made, therefore selection of aluminum would have been

obvious to one of ordinary skill in the art at the time the invention was made.

6. Claims 5, 6, 12, 13, 24, and 26 are rejected under 35 U.S.C. §103(a) as being
unpatentable over Bolta et al. U.S. Patent Application Publication 20040120152 (the ‘152
reference) in view of Losinski U.S. Patent 5,861,703 (cited in a previous office action).

Referring to claims §, 6, 12, 13, 24, and 26, the ‘152 reference discloses a light source
substantially as claimed and as detailed above for claims 1, 7, and 23 including a fluid (air)
movement device which is a (rotary) fan (20, Fig. 15). The reference fails to teach that the fluid
(air) movement device could be a solid state piezoelectric device as claimed. |

Losinski, at the time the invention was made, teaches that a solid state piezoelectric
device (“piezoelectric fan™) is better than a (mechanical rotary) fan in that the solid state
piezoelectric device does not have drawbacks that the mechanical rotary fan possesses such as
moving parts, periodic lubricating, a large size, and short life (col. 1, lines 15-25).

Therefore, it would have been obvious to one of ordinary skill in the art at the time the
invention was made to form the reference’s device using a solid state piezoelectric device instead
of fan 20. One would have been motivated to make such a change in view of the teachings in

Losinski so as to prolong the life, among other advantages, of the device.
7. Claim 14 is rejected under 35 U.S.C. §103(a) as being unpatentable over Bolta et al. U.S.

Patent Application Publication 20040120152 (the ‘152 reference) in view of Hirano U.S. Patent
6,560,064,
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The ‘152 reference discloses a light source substantially as claimed and as detailed above
for claim 1 including said cooling medium which is air. The reference fails to teach that the
cooling medium is something other than air.

Hirano, in disclosing an electronic device, teaches that helium provides better cooling
than air (column 3, lines 50-55). Therefore, it would have been obvious to one of ordinary skill
in the art at the time the invention was made to utilize helium as a cooling medium. One would |
have been motivated to make such a change in view of the teachings in Hirano because helium

provides better cooling than air.

8. Claim 33 is rejected under 35 U.S.C. §103(a) as being unpatentable over Bolta et al. U.S.
Patent Application Publication 20040120152 (the ‘152 reference) in view of Wu U.S. Patent
5,949,347 (cited in a previous office action).

The 152 reference discloses a light source substantially as claimed and as detailed above
for claim 32 including said coating. The reference fails to teach that the coating is infused with |
optically reflective material.

Wau, in disclosing a light source, teaches that an LED carrier coated with a reflective
material results in a light source with an even illumination (column 4, lines 15-21). Therefore, it
would have been obvious to one of ordinary skill in the art at the time the invention was made to
form the reference’s coating such that it would be infused with optically reflective material. One
would have been motivated to make such a change in view 6f the teachings in Wu so as to result

in a light source with an even illumination.

Response to Arguments
9. Applicant’s arguments with respect to claim 7, filed 10/22/2007, have been fully

considered but they are not persuasive.
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With respect to Applicant’s arguments on page 6 that the laser diode (11) of the ‘681
patent is not carried on an outer surface of the heat pipe, it is respectfully that, because the claim
does not require that the diode is carried directly on said elongate member outer surface, or
requires that a surface of the diode is in direct contact with a surface of the elongate member, it is
proper to say that laser diode 11 is carried (, via other layers,) on said elongate member outer
surface, see Figs. 1-2).

Applicant argued on page 6 that the '681 patent does not disclose “said elongate
thermally conductive member being configured to conduct heat away from said at least one light
emitting diode”; instead, the patent discloses that the heat pipe is configured to conduct heat
away from the Peltier device and not from the diode, as argued by Applicant. However, because
the patent teaches that the heat pipe is configured to conduct heat away from the Peltier device
(col. 4, lines 55+) and the Peltier device is configured to conduct heat away from the laser diode
(col. 1, lines 35-40: “keeping the temperature of the laser diode chip constant"; col. 3, lines 5-12: -
“the respective laser diode module can be cooled by the scale incomparable to the prior art”), the
patent teaches, in effect, that said elongate thermally conductive member (said heat pipe) being
configured to conduct heat away from said at least one light emitting diode (said laser diode

chip).

Allowable Subject Matter
10.  Claim 25 is 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.
The following is an examiner’s statement of reasons for the indication of allowable
subject matter: The cited art, whether taken singularly or in combination, especially when all
limitations are considered within the claimed specific combination, fails to teach or render

obvious a light source with all limitations as recited in claim 25.

Conclusion
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11.  Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Tu-Tu Ho whose telephone number is (571) 272-1778. The
examiner can normally be reached on 6:30 am - 3:00 pm, Monday through Thursday.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Steven H. Loke can be reached on (571) 272-1657. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300. |

Information regarding the status of an applicétion 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.

01-06-2008
/Tu-Tu V. Ho/
Primary Examiner, A.U. 2818
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This caslection of information s required by 37 CFR 1.5, The information is required £ oblain or retain & banefit by the public which 1 to fiie (and by the USPTO to
process) an application, Confdentialy is goveened by 35 L.S.C. 122 ano 37 CFR 1.1 an1.14. Thiz collection is estimated to 2 hours o compiede, including
gathesing, prepanng, and submiiting the completad applicatian form to the USPTO. Time will vary degending upon the individual case. Any comments an the
dehmmmwmmmmmmwmmmm should be sem to the Chief Information Officar, U.8. Paient and

t of C y P.O. Box 1460, Alaxandra, VA 22313-1450. OO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: commisslonefforpatems. P.O. Box 1430, Alexandris, VA 22313-1450.

Ifywneedess:slancslnoompfe&:gmebm cail 1-800-PT0-9199 and setect option 2.
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DONALD J LENKSZUS PC

PTO/SB/B3 (0

RECEIVED
PRMTRALFAY CENTER

MAR 19 2008

Approved for use thiough 12/31/2008. OMB osswosg
us. Pmant and Trademark Office, U.S. DEPARTMENT OF COMMERCE
under the Paparwork Reduction Act of 1995, no peraons ara required to respond to a collaction of infarmation unless # dispiay$ 8 vatid OMB control rumbes,

ﬁ Application Number 10/430,686 )
REQUEST FOR WITHDRAWAL Filing Date 05/05/2003
AS ATTORNEY OR AGENT First Named Inventor JOEL DRY
AND CHANGE OF Ari Unit 2018
CORRESPONDENCE ADDRESS Examiner Nama TUTU V HO
\_ ' Attorney Docket Number OPTOLUM-003

To: Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

E all the attorngyw/agents of record.

D the attorneys/agents associated with Customer Number [
NOTE: This box can only be checked when tha power of attomey of record in the appucatu)n is o all the

Pleasa withdraw me as attornoy or agent for the above identified patent application, and

D the attorneys/agents (with registration numbers) listad on the sttached paper(s), or

practitioners associated with a customer number.

The reasons for this request are: QPTOLUM, INC HAS EXPRESSLY TERMINATED THE REPRESENTATION.

CORRESPONDENCE ADDRESS

D The address associated mth Customar Number;

1. D The sorrespondence address is NOT affected by this withdrawal.
2. Change the correspondence address and direct all future correspondence to:

OR
Firm or OPTOLUM, INC.
: Individual Name LUM. Ihe
Address 1515 W University Dr
Ste 102
City TEMPE | state [az | Zip [ases
Country USA
Telaphona 480-968-2500 |E"‘a" Imn@optwmcom
Signature |/Donskd J Lenkszs!
Name  InoNALD J LENKSZUS Registration No. |5g gg¢
Date 031 9/2008 Telephone No.  |602-463-2010

Thxs cottection mxmmauon ia required by37 CFR 1. aa The information |s required to abtaln o retain a benefit by the public which is to fike (and by the USPTO

0 Proces?) BN application. ality le governad by 35 U.5.C. 122 and 37 CFR 1.11 and 1.14. This eollection is estimatad o txke 12 minutes to compiete,

NOTE mmdmlumc&mmammvwwmmm w:mammmmleasrawaysoemeenepprm!ofmwswalwvwmﬁon

Confident!
Inoluding gethering, prepanng, and submitting the complated spplfication form to the USPTO. Time will vary dapanding upon the individual case. Any comments
on the smount ofﬁmsyw require to complete thig torm andfor euggestions for reducing this burden, should be sent to the Chisf Information Officer, U.S. Patend
. Alexandris, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commlssloner for Fatents, P.O. Box 1450, Afoxandria, VA 223181450,

If you need assistance in completing the form. call 1-B00-PTO-8199 and select option 2.

and Trademark Office, U.

S. Repartment of Commerce, P.O. Box 1450

PAGE 2/2* RCVD AT 3/19/2008 10:09:56 PM [Eastem Daylight Time) * SVR:USPTOEFXRF /6 DNIS:2738300 * CSID:4805957695 * DURATION (mm-5s):01-02
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents

United States Patent and Trademark Office
P.0O. Box 1450

. Alexandria, VA 22313-1450

www.uspto.gov

DONALD J. LENKSZUS

PO BOX 3064 COPY MAILED
CAREFREE, AZ 85377 ' ,

APR 1 4 2008
In re Application of ‘ : OFFICE OF PETITIONS
DRY, Joel M. :
Application No. 10/430,696 : : DECISION ON PETITION
Filed: May 05, 2003 R TO WITHDRAW

Attorney Docket No. OPTOLUM-003 : FROM RECORD

This is a decision on the Request to Withdraw as attorney or agent of record under 37 C.F. R
§ 1.36(b), filed March 19, 2008.

The request is NOT APPROVED.

A grantable request to withdraw as attorney/agent of record must be signed by every
attorney/agent seeking to withdraw or contain a clear indication that one attorney is signing on
behalf of another/others. A request to withdraw will not be approved unless at least 30 (thirty)
days would remain between the date of approval and the later of the expiration date of a time to
file a response or the expiration date of the maximum time period which can be extended under
37 C.F.R. § 1.136(a). '

In order to request or take action in a patent matter, the assignee must establish its ownership of
the patent to the satisfaction of the Director. In this regard, a Statement under 37 CFR 3.73(b)
must have either: (i) documentary evidence of a chain of title from the original owner to the
assignee (e.g., copy of an executed assignment), and a statement affirming that the documentary
evidence of the chain of title from the original owner to the assignee was or concurrently is being
submitted for recordation pursuant to § 3.11; or (ii) a statement specifying where documentary
evidence of a chain of title from the original owner to the assignee is recorded in the assignment
records of the Office (e.g., reel and frame number). '

The Office cannot approve the request at this time since the reasons provided do not meet any of
the conditions under the mandatory or permissive categories enumerated in 37 CFR 10.40.
Section 10.40 of Title 37 of the Code of Federal Regulation states, “[a] practitioner shall not
withdraw from employment in a proceeding before the Office without permission from the
Office[.]” More specifically, 37 CFR 10.40 states, “[i]f paragraph (b) of this section is not
applicable, a practitioner may not request permission to withdraw in matter pending before the
Office unless such request or such withdrawal is” for one the permissive reasons listed in 37
CFR 10.40(c). The reasons set forth in the request, (Optolum, Inc. has expressly terminated the
representation), does not meet any the conditions set forth in 37 CFR 10.40.
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Application No. 10/430,696 . ' Page 2

All future communications from the Office will continue to be directed to the above listed -
address until otherwise notified by applicant.

- Telephone inquiries concerning this decision should be directed to the undersigned at 571 272-
4231.

Sty 29%

Michelle R. Eason
Paralegal Specialist
Office of Petitions

cc: OPTOLUM, INC,
1515 W. UNIVERSITY DR.
SUITE 102
TEMPE, AZ 85281
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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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NoO. |
10/430,696 05/05/2003 Joel M. Dry OPTOLUM-003 3639
7590 09/10/2008 | |
EXAMINER
DONALD J LENKSZUS
PO BOX 3064 HO, TUTU V
CAREFREE, AZ 85377-3064
| ART UNIT | PAPER NUMBER |
2818
| MAIL DATE | DELIVERY MODE |
09/10/2008 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.
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Application No. Applicant(s)
. 10/430,696 DRY, JOEL M.
Notice of Abandonment Exarminer Art Unit
Tu-Tu V. Ho 2818

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
This application is abandoned in view of:

1. X Applicant’s failure to timely file a proper reply to the Office letter mailed on 10 January 2008.

(@) [J A reply was received on (with a Certificate of Mailing or Transmission dated ), which is after the expiration of the
period for reply (including a total extension of time of month(s)) which expired on
(b) [ A proposed reply was received on , but it does not constitute a proper reply under 37 CFR 1.113 (a) to the final rejection.

(A proper reply under 37 CFR 1.113 to a final rejection consists only of: (1) a timely filed amendment which places the
application in condition for allowance; (2) a timely filed Notice of Appeal (with appeal fee); or (3) a timely filed Request for
Continued Examination (RCE) in compliance with 37 CFR 1.114).

(¢) ] A reply was received on but it does not constitute a proper reply, or a bona fide attempt at a proper reply, to the non-
final rejection. See 37 CFR 1.85(a) and 1.111. (See explanation in box 7 below).

(d) X No reply has been received.

2. [ Applicant’s failure to timely pay the required issue fee and publication fee, if applicable, within the statutory period of three months
from the mailing date of the Notice of Allowance (PTOL-85).

(@) [ The issue fee and publication fee, if applicable, was received on (with a Certificate of Mailing or Transmission dated
), which is after the expiration of the statutory period for payment of the issue fee (and publication fee) set in the Notice of
Allowance (PTOL-85).

(b) [ The submitted fee of § is insufficient. A balance of § is due.
The issue fee required by 37 CFR 1.18 is $ . The publication fee, if required by 37 CFR 1.18(d), is $ .
(c) [] The issue fee and publication fee, if applicable, has not been received.

3.[[] Applicant’s failure to timely file corrected drawings as required by, and within the three-month period set in, the Notice of
Allowability (PTO-37).

(a) [] Proposed corrected drawings were received on (with a Certificate of Mailing or Transmission dated ), which is
after the expiration of the period for reply.

(b) [ No corrected drawings have been received.

4. [] The letter of express abandonment which is signed by the attorney or agent of record, the assignee of the entire interest, or all of
the applicants.

5. [ The letter of express abandonment which is signed by an attorney or agent (acting in a representative capacity under 37 CFR
1.34(a)) upon the filing of a continuing application.

6. [ The decision by the Board of Patent Appeals and Interference rendered on and because the period for seeking court review
of the decision has expired and there are no allowed claims.

7. [ The reason(s) below:

/Tu-Tu V. Ho/ 09-08-2008
Primary Examiner, Art Unit 2818

Petitions to revive under 37 CFR 1.137(a) or (b), or requests to withdraw the holding of abandonment under 37 CFR 1.181, should be promptly filed to
minimize any negative effects on patent term.

U.S. Patent and Trademark Office
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