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' " Applicants). _ - 0817821389 Shannan 1

Notice of Allawabrlrty Exam“ Gmup A“ Uni, , l Vllllllllllllllllllllllllllllll
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. if not included
herewith (or previously mailed), a Notice of Allowance and Issue Fee Due or other appropriate communication will be '
mailed in due course.

 

IE This communication-is responsive to A Iicarion a ers filed 

IX The allowed clai'misi is/are 2-71, 13-56 renumbered as 54/ - 

CI The drawings filed on are acceptable.

Ci Acknowledgement is made of a claim for foreign priority under 35 U_.S.C. § 119Iai-idi.

[:1 All [:i Some’ E] None of the CERTIFIED copies of. the priority documents have been

D received.

[:1 received in Application No. (Series Code/Serial Number)

Ci received in this national stage application from the international Bureau [PCT Rule 17.2iail.

“Certified copies not received:

D Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119iei.

 

A SHORTENED STATUTORY PERIOD FOR RESPONSE to comply with the requirements noted below is set to EXPIRE
THREE MONTHS ,FROM THE " DATE MAILED" of this Office action. Failure to timely comply will result in
ABANDONMENT of this application. Extensions of time may he obtained under the provisions of 37 CFR 1.136ia).

C] Note the attached EXAMINER'S AMENDMENT or NOTICE OF INFORMAL APPLICATION, PTO-152, which discloses
that the oath or declaration is deficient. A SUBSTITUTE OATH 0R DECLARATION iS REQUIRED.

Q Applicant MUST submit NEW FORMAL DRAWINGS

U because the originally filed drawings were declared by applicant to be informal.

El including changes required bythe Notice of Draftsperson's Patent Drawing Review, PTO-948, attached hereto or
to Paper No. ’ '

I] including changes required by the proposed drawing correction filed on ‘ . , which has been
approved by the examiner.-

El including changes required by the attached Examiner's Amendment/Comment.

 

Identifying lndicia such as the application number (see 37 CFR 1.84lcl) should be written on the reverse side of the

drawings. The drawings should be filed as a separate paper with a transmittal Iettter addressed to the Official
Draftsperson.

1:] Note the attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Any response to this letter should include, in the upper right hand corner, the APPLICATION NUMBER (SERIES
CODE/SERIAL NUMBER). If applicant has received a Notice of Allowance and Issue Fee Due, the ISSUE BATCH NUMBER
and DATE of the NOTICE OF ALLOWANCE should also be included.

Attachmentisl

IX] Notice of References Cited, PTO-892

[Xi information Disclosure Statementisi, PTO-1449, Paper Nolsi. . 5

X] Notice of Draftsperson's Patent Drawing Review, PTO-948

[3 Notice of Informal Patent Application. PTO-152

CI Interview Summary, PTO-413

C; Examiner's Amendment/Comment

C] Examiner's Comment Regarding Requirement for Deposit of Biological Material

Examiner's Statement of Reasons for Allowance

U. 5. Patent and Trademark Office . 7
PTO-37 (Rev. 9-95) Notice of Allowability . - Part of Paper No.
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Application/Control Number: 08/782,889 Page 2

Art Unit: 2764

The following is an examiner's statement of reasons for allowance: Applicant has claimed

uniquely distinct features in the instant invention which are'not found in the prior art, either

singularly or in combination. These features are illuminating a gemstone model using an

illumination model, wherein said gemstone model defines the geometry and position of the

gemstone facets, and wherein said illumination model produces a light beam; refracting said light
beam into said gemstone model thrOugh a first facet of said gemstone model to produce a I

refracted light beam; reflecting said refracted light beam within said gemstone model from a.

second facet of said gemstone model to produce a reflected light beam; refi'acting said refracted

and reflected light beams‘Out of said gemstone model through a third facet of said gemstone

model to producean exiting light beam; and measuring said exiting light beam. These features are

not found or suggested the prior art.

Any comments considered necessary by applicant must be submitted no later than the

payment of the issue fee and, to avoid processing delays, should preferably accompany the issue

fee. Such submissions should be clearly labeled "Comments on Statement ofReasons for

Allowance. "
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Application/COntrol Number: 08/782,889 V Page 3

Art Unit: 2764

Any response to this action should be mailed to:

Commissioner of Patents and Trademarks

Washington, DC. 20231

or faxed to:

(703) 308-9051, (for formal communications intended for entry)

Or:

(703) 308-5356 (for inforinal or drafl communications, please label

"PROPOSED" or "DRAFT")

Hand-deIiVered responses should be brought to Crystal Park II, 2121 Crystal Drive,

Arlington. VA, Sixth Floor (Receptionist).

Any inquiry concerning this communication or earlier communications from the examiner

should be directed to Mr. Thomas Peeso whose telephone number is (703) 305-9784. The

examiner can normally be reached on Monday -Thursday from 7am to 5pm, The examiner can

also be reached on alternate Fridays. If attempts to reach the examiner by telephone are

unsuccessful, the examiner's supervisor, Mr. Emanuel Voeltz, can be reached on (703) 305-9714.
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Application/Control Number: 08/782,889

Art Unit: 2764

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

directed to the GTOUp receptionist whose telephOne number is (703) 305-3 800.

W‘—

Thomas Peeso

Primary Examiner
Art Unit 2764‘

11 Sep 98
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NON-PATENT DOCUMENTS _

 

  
* A copy of this Momma is not bah-9 iwfishfld with lh‘fl Office action.

[See Mml of mm Enm'uing Prue-dun. Section 707.05u1.)
U. S. Palent and Trademark Olfice

PTO-892 (Rev. 9-95) Notice of References Cited. - Part of Paper No. 7
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FORM PTO 9&8 (REV. 01-911 US. DEPARTMENT OF COMMERCE-Patent and Trademark Office ApplicationNW

-' ~ ' NOTICE OF'DRA'FTPERSON’S' -- --

' PATENT pymggmsvmw

  

 
-1hedran'ing fih' insert date) ‘

notobjeeted'to byth Dr‘a ersonunder37.CFR1.-.841orI:152.:;...;,:._' .. j my. _

B..___ objected to by the Diafioerson under 37 L84 orll'i.152as indicatedbel'oW. The Examiner will require submission of new. corrected
drawings whe necessary. Comected drawings must be submittedaccordiogthefthe‘irtsgructigns on theback of this octiee. _ . ¢ . v 

1. DRAWINGS.- 37 CFR 1.841a):’A‘ccéjtrib1'e‘ categories 'or drainage ’55- =7 ' 7:33-SECTIONKL‘ Virgin's-1 37 CFR 1.8210116)"
Black ink. Color. Hatching not indicated?for sectional portions of an object.

Color drawing are not acceptable until petition is granted. - [7.345) '

thrs)__'._ ‘ " " ' “ ' ' sectiotfartie‘sig'ha‘tmn should be noted \ttith Arabic or
Pencil and non black ink is not permitted. Fig(s) Roman numbers Fig (3)

2' PHOTOGRAPHS 37 CFR 1‘84”) s. ARRANGEMENT or VIEWS. 37 can 1.84m
Phorographs are not acceptable until petition is granted, I _ .

Words do not appear on a horizontal, left-to-nght fashion when

3 {UH-lone sew are mqmred’ Fig“) page is either upright or tumed. so that the top becomes the right
Photographs not properly mounted (must brystol board or side‘ except for graphs. HMS)

photographicdouble-weightpaper)..th(s). .2} i. W. fa ‘. ¥__.qus_n.oton_th¢ mplmqndmwing sheaf-lg“)
Poor quailty (halt-tone). Fig(s) 9. SCALE 37 CFR 1840‘) ,

3. TYPE OF PAPER. 37 FFR 1.84(¢) ‘ Sgaje nguaygg engugh to‘shgwlrrrccliansim'tyith crowding 1
Papa "Cl flcx'blc- Strong. white and durable. when drawing is reduced in size to two-thirds in reproduction.
Fig-(sl—e—a -’ .. Hats.) . '_
Erasures. alterabons,overwr1ungs. mterhneattons. I 1.0.. CHAva 0F LINES. NUMBERS, 8': LETTERS. 37 CPR L84“)
folds, copy machine marks not accéptable. '(toothin) . I ‘ .

‘. . ' ' . . - - Lines. numbers & letters not uniformly thick and well defined,
Mylar. vellum papens not acceptable (too thin). 7 Chan, dumb-k and black ( he quality).

Fig(s)_'——."'T—. ~ . . I . . . ,. Fig-(S)_'___
4. SIZE OF PAPER. 37 CFR-1.B4(F): Acceplable sizes: I I _- SHADING'I-ycm 1.8409) I b I

2] '0 cm by 29'7 cm (DIN Size A4). ‘ p \ I ' - I : >' Solid black areas pale. Fig-(s)-
2| .6 cm by 27.9 cm (8 1/2 x ll inches} Solid black Shading no! permitted, Fig.6) ’
All drawings sheets not the same size. Shade lines' pale. rough and blunée)
Shat(s)__+ I _ , 12: NUMBERS, LETTERS. & REFERENCE CHARACTERS.

S. MARGINS. 37 CFR 18.4(g): Acceptable margins: ' I p 37 cm 1,4307) ' .

Top 2.5 cm Lefl 2-5 cm Right L5 cm BOflOfll W cm . ‘ I Numbers and reference characters not plain and legible.
SIZE: A4 512: ' ‘ j ' mm ' ' "
Top 2.5 cm Left 2.5 cm Right 1.5 cm Bottom Loon ' ' ~' mm leg-ends m poor Fig (S) 'ZE: 8 l/2 x ll '__""_

. , Numbers and reference characters not oriented in the same

argtns not acc table. Fig(s) ‘ ‘ % ‘ _. _To m direction as the-view. 37 CFR‘I .84(p)(3) Fig.6)
p Engligh alphabet not used 37 CFR l.84(p)(3) Fig.8!- Left (L) t '

‘ Right at) Bottom (13) iZO .‘ ~ Numbers, letters and reference characters must be at leastLib) ll l~ ti oq6. VIEWS. CFR l. h
84‘ ) 32 cm (U8 inch) in height. 37 CFR l.84{p)(3) Fig.(s)REMINDER: Specification may require visi t2) . I }

correspond to drawing changes. %AAD LINES. 37 CFR l.84(q) .' Views connected by projection lines or lead mg. I Lead lines cross each other. Fig.6) . ’
th.(5)_________ - ' v ~‘ ' ‘ .’ headlines missing. Fig.(s) ' ‘

Partial views. 3? CFR [8400(2) 14.'NUMBERING OF SHEETS OF DRAWINGS. 37 CFR 1.480)

9km needed ‘0 Show figure as one emu"- Sheets riot numbered consecutively, and in Ababic numerals

Fig-(s)—~—~— , J beginning with number I. Fig.(s)Views not lei separately mm!» M/ iS.NUMBERING 0F VIEWS. 37 CFR l.8¢(u)Fig“) I . Views not numbered consecutiiely. and in Abrabic numerals.

Enlarged view not labeled separately or properly. beginning with numb“ 1. 1.131(3)
Fig-(S)—_——— ' ‘ 16. CORRECTIONS. 37 CFR 1.34M.

p Corrections not made from PTO-948 dated

l7.DE$IGN DRAWINGS. 37 can 1.152

' Sdrface shading shown not appropriate. Fig.(s) ‘

Solid black shading net used for color contrast.

 

COMMENTS

 

 

. ....m .m . I .
REVIEWER - r. I _ U -' TELEPHONE N0. -

ATTACHMENTTO PAPERNo.4. ' " ‘ .
PTO COPY i
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"UNITED STATES DE} ,_ :_;,m_ENT_gF confluence
Patent and Trademark Office w.

NOTICE OF ALLOWANCE AND ISSUE FEE DUE

L till? ‘I I3 '3'! 3. ~12

l'iizi‘iJzi-ili' 3'12"??? " A? ‘: [sit-T‘Ejll'l 5.2; Fan-Z

110$ HEN YUHK AVENUE NH
:..£.-' ,1 l l” i: r; u u

115551523991l'JFiTUI‘fi hi: :4 I] [I I) 5.15:" Tffi’jilk}

APPUWONNQ - Flu GDATE

i:e;::.«"‘:-':;:;I:, £3539 , he" a.U151" I1-'EEf-'_-3II_'I; 'I ;-,:g 1;} {.39 .1 ,1 ,5. :53.»

First Named

“WWW HHQHNUHL

l 2,13%” fia"-.~::‘l'ralvl rial-alt: I'r'llETilCIlifl Fr;er :zztrir"'rl::::litlw. l2:w-tl_._l._lrrfi10H rill: ‘l'rzmiEn-‘ifi
i

- ATTY‘SDOC NO. CLASS-SUBOLASS ' BATCH NO. APPLN.TYPE SMALLENTITY w DATE DUE .

” ' ‘ ' ' 1 1":- ' g-‘I' .. : -::u;._3 Lameugn1unnn in; U55.flflfl J13 TI” ffigfiuflfl

THE APPLICA TION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PA TENT.

E N IT ‘

THE ISSUE FEE MUST BE PAID WITHINWFROMTHE MAILING DATE OF THIS NOTICE OR THIS

APPLICATION SHALL BE REGARDED AS ABANDONED. THIS 5 [A lQTQfi !- EERIQD CANNOT BE EXTENDED.

HOW TO RESPOND TO THIS NOTICE:

I. Review the SMALL ENTITY status shown above.

lithe SMALL ENTITY is shown asYES. verify your If the SMALL ENTITY is shown as NO:
current SMALL ENTITY status:

A. It the status is changed. pay twice the amount of the
FEE DUE shown above and notify the Patent and A' Pay.FEE QUE Show" above' or "
Trademark Office of the change in status, or

B. If the status is the same. pay the FEE DUE shown U ' . .
above_ I B. File verified statement of Small Entity Status betore. or Wlth.

payment of 1/2 the FEE DUE shown above.

. Part B-Issue Fee Transmittal should be completed and returned to the Patent and Trademark Office (PTO) with your

ISSUE FEE. Even if the ISSUE FEE has already been paid by charge to deposit account. Part B issue Fee Transmittal
should be completed and returned. It you are charging the ISSUE FEE to your deposit account, section '4b" of Part
B-lssue Fee Transmittal should be completed and an extra copy of the form should be submitted.

Ill. All communications regarding this application must give application number and batch number.
Please direct all communicatiOns prior to issuance to Box ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents Issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. ‘It Is patentee's responsibility to ensure timely payment of maintenance
fees when due.

PATENT ANDWKOFFICE 009‘!

PTOL-85 (REV. 10-96) Approved tor use through file/30199. (0851-0033) '
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w ‘1 ummao STATESDEPARTMENT or commence
_ , . . Patent and Trademark Office

. - - Address: COMMISSiONER 0F PATENTS AND TRADEMARKS .Washington. DC. 20231

 

cairn ¢

APPLICATION NUMBER FILING DATE FIRST NAMED APPLICANT ATI’ORNEY MCKEF NO.

' ltl-‘Eif'flElif , EilEl'E'P U 1 .r’ 1 ill J SHANNUN . F' iii-444 . U Cl Ii. EH] 5‘ i2!

'75::‘1 mint: 1::
HTERNE iIZEPEiELETR ECILI‘gEiTEII‘xl 3/. FIIIX * Ix‘EEE-‘lflgT

  

 
 

.l 1 El lL'I NElrl YIZIlFitiz'; AVENUE. lxllii

Li I TE: r5. :3. i3.

iii-2.21m lelifi'i‘iill‘il DC: :2 i3 1:: ' :SE‘WM O "

DATE MAILED: '3." L! :1!

NOTICE or ABANDONMENT

This application is abandoned in view oi:

CI Applicant's failure to timely file a proper response to the Office letter mailed on y _

D A response (with a Certificate oi Mailing or Transmissionof____) was received on
. whiEttls after the expiration oi the period for response (including a total extension of

time of ‘ month(s)) which expired on

I: A proposed response was received on_.____, but it does not constitute a proper response to the final
rejection. ‘ ‘

(A proper response to a tlnal rejection consists only of: a timely tiled amendment which places the application in
condition for allowance; a Notice of Appeal; or the tiling of a continuing application under 37 CFR 1.62 (FWC).

2):] No response has been received. .
Applicant's tailure to timely pay the required issue tee wilhinthe statutory period of three months trom the mailing date
of the Notice of Allowance.

D The issue tee (with a Certificate of Mailing or Transmission of ) was received on

[32¢ submitted issue lee ot $_.__is insufficient. The issue fee required by 37 CFR 1.18 is $The issue lee has not been received.

I] Applicant's failure to timely tile new formal drawings as required in the Notice of Allowability.

I:I PrOposed new formal drawings (with a Certificate of Mailing or Transmission of ) were
received on

D The proposed new formal drawings tiled__are not acceptable.

D No proposed new format drawings have been received. _
 

CI The express abandonment under 37 CFR 1.62(g) in lover of the FWC application filed on .

CI The letter oi express abandonment which is signed by the attomey or agent of record. the assignee of the1entire
.‘ interest, or all at the applicants. 5‘

CI The letter oi express abandonment which is signed by an attorney or agent (acting in a representative’c'apacity under
37 CFR 134(3) upon the filing of a continuing application. I

D Thedecision by the Board-oi Patent Appeals and Interierences rendered on________and because the period

1 for seeking court review oi the decision has. expired and there are no allowed claims.
3 x [J The reason(s) below: I =-~ . V DieneTerry

Allowed Files Branch
703-305-8203

FORM PTO-1432 (REV. 10-85)

Page 243 of 390

 



UNITED STATES DEPARTMENT OF COMMERCE
Patent and Trademark Office
Address: COMMISSIONER OF PATENTS AND TRADEMARKS

Washingmn,vD.C. 20231

SERIAL NUMBER Fl NG DATE

{5 "—1 "3, '
_v 'i-"la.

75m=rm=-

‘EeTERNE iiESSLER l3IIIL.I::EiTEIN a: Fox
111:”) NEW TURF: FIVENUE NW ' ‘

WWW“ ’3”: 2””‘35‘393"
’ . DATE MAILED: JLU' '1 '. -

NOTICE OF RESCINDED ABANDONMENT

D In response to your communication filed

Wgh inadvertence. a Notice of Abandonment was mailed in the above identified
application. TheNotice of Abandonment is hereby rescinded. WW

Manager. Publishing Divisw
Office of Publication and Dissemination

Form PTOL - 393 (Rev. 4-92) 
Page 244 of 390



  

Please type a sign(+) inside». “svbox -) E PTO/SB/ZS (8/98)
V . , . ' P m t d T Agprwid01%: usedugothgsnfiogo. 0MB 0651-0032._ . . a n an ra emar ea: . . AR E T 0F COMMER

Under. the Paperwork Reduction Act of 1995. no persons are tequrrod to respond to a collection of Information unless It displays a valid OMB control number. 6

CONTINUED PROSECUTION APPLICATION '(CPA)

REQUEST '
Submit an priginalp‘audio ‘duplr'mtefanforprocessing. ’ CHECK BOX if applicable:

{Onlyfor Continuation or Dirrationalapplicatlom‘ under 37 CFR f I.53(d)) D DUPLICATE

  
  

   
  

 
Address to:

   
  

  

  
  
  
  
  

   

  
 

This is a request for a E continuation or D divisional application under 374CFR§ 1.53(d), 2 y '99
(continued prosecution application (CPAD of the prior application number 08/782,889, - _ 8
filed on Januafl 10, 1997, entitled: System And Method For Optical Evaluation OfGemstonesG .

NOTES

FILING QUALIFICA TIONS.‘ The prior application identified above must be a nonprovisianal application that is
either: (I) complete a: defined by 37 CFR 9' l.51(b) or (2) the national stage ofan international application in canyoliance with
35 U.S.C. 37I . A Notice will beplaced on apatent lowing/ram a CPA. exceptfor reissues and designs, to the efi'ect that the potent
issued an a CPA and is subject to the merry-year term provision: of35 U.S.C. § 154(a)(2). Therefore. the prior application ofa
CPA may have beenfiled before, on or ofier June 8, l995.

CAI-P NOTPERMITTED: A continuation-impart application cannot befiled as a CPA under 37 CFR § l.53(d). but must bcfiled
under 37CFR § 1.53f’b). _ ' _

EXPRESS ABANDONMENT OF PRIOR APPLICATION: The filing oft/ti: CPA is a request to expressly abandon the prior
application as ofthe filing date of the requestfora CPA. 37 CFR § I.53(b) must be med tofile a continuation, divisional, or
continuation-impart afar: application that t: not to be abandoned.

ACCESS TO PRIOR APPLICATION: The filing of this CPA will be construed to include a waiver of confidentially by the
application under 35 U.S.C. I22 to the extent that any member ofthe public who is entitled under the previxions of3 7 CFR § [.14
to access to, copies of, or information concerning. the prior application may be given similar access to. copies of or similar
information concerning. the other application or application: in the file jacket.

35 U.S.C. I20 STATEMENT: In a CPA. no reference to theprioropplication is needed in thefirst sentence ofthe specification and
none should be submitted Ifa sentence referencing the prior application is submitted, it will not be entered. A requestfora CPA
is the specific reference required by 35 US. C. fill and to every application assigned the application number identified In such
request, 3 7 CFR § 1. 78(0). ' .

 
l. E] Enter the unentcred amendment previously filed'on ‘ under 37 CFR § 1.116 in the prior

- nonprovrsronal application. '

l E A preliminary amendment is enclosed.

3. This application is filed by fewer than all the inventors named in the prior application, 37 CFR § 1.53(d)(4).
- - . - - t . . - {3'00

a. CI DELETE the followmg inventor(s) named in the prior nonprovrsronal application:
. - l. 17“

. ‘ III (I) LI?

  .....n....u..........."nu-"nun...""tn-u...“

b. I] The invcntor(s) to be deleted are set forth in a separate sheet attached hereto.

4. E] A new power of attorney or authorization of agent (PTO/SB/Bl) is enclosed.

5. Information Disclosure Statement (IDS) is enclosed:

a. l] PTO-1449

b. I] Copies of IDS citatiOns

RIBRQHIi‘l0000008506762889
 .E-

 (;l'

[Page 1 of2]

Etoi l
‘2;

Burden Hour Statement: this form is estimated to take 0.4 hours to complete. Time will vary depending upon the needs ofth individual case. Any comments
on the amount of time you are required to complete this form should be sent to the ChiefInformation Ofl‘icer, Patent and Trademark Office, Washington, DC
20231. DO NOT SEND FEES 0R COMPLEI‘ED FORMS TO THIS ADDRESS. SENDTO: Assistant Commissioner for Patents, Box CPA, Washingtorr,
DC 2023 i. .
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Please'type a si§n(+) Inside“ ‘3‘ box -) E I PTO/88129 (8/98)
e ' - Approved for use through 09/300000. 0M8 0651-0032

‘ ' _ ' Patent and Trademark Office: US. DEPARTMENT OF COMMERC
Under the Paperwork Reduction Act oi1995. no persons are required to respond to a collection of information unless it displays a wand OMB control number.

(urea ' (2) NUMBER FILED - (llNUMBER 53mm (411mm (5) CALCULATIONS
TOTAL CLAIMS x 5 18.00 = $972.00
(31 CFR § 1. I6(c) or 0))

INDEPENDENT CLAIMS 12-3" I . — :~ ‘ $702.00
(37 cm § 115(1))“ (0)

MULTIPLE DEPENDENT owns (if applicable) (37 cms l.lfi(d)) _ - x s 260.06 =
BASIC FEE s 760.00
(37 cm §l,l6)

- Total ofnbove Calculations = $2,434.00
-Reduction by 50% for filing by mail entity (Note 37 CFR §§ 1.9, in, 1.28). 51,217.00

‘ Retmc daimr in ace“ of20 and over original patent. s | '2 l 100
“Rt-Lump Merci-1ch claims aver originalpatan ,

6. Small entity status:

a. E] A small entity statement is enclosed. if (b) and (c) do not apply.

b. E A small entity statement was filed in the prior nonpr0visiona| application and such status is still proper and desired.

c. a is no longer claimed. -

The Commissioner is hereby authorized to credit overpayments or charge the following fees to Deposit Account No.
19-0036:

a [:1 Fees Myircd under 37'CFR§ 1.16. a .
b. D Fees required under 37 CFR§ 1.17.

c. {3 Fees required under 37 CFR§ [.18. ‘ ’ 1
8' E SKGF Check No. 23313 in the amount of 31,2} 7.00 is enclosed.

'9. E] New Attorney Docket Number, if desired Group
[Prior application Attorney Dndmt Number will turnover in thr CPA utilize: a new Attorney Docket Number has been provided harem.)

l l). a. C] Receipt For Facsimile Transmitted CPA (PTO/SB/29A)

b E Return Receipt Postcard (Should be specifically itemized. See MPEP 503)

l l. E Other: Authorization To Treat A Reply As incorporating An Extension Of Time Under 37 CPR. § l.l36(a)(3) (in
duplicate).

I2. NEW CORRESPONDENCE ADDRESS

l {mm0thNa rrIAttadl luv and: label UD C«dunner Number or Bar Code label 5 E It New cumeWe:below

 
   

 
I3. SIGNA TURE 0FAPPLICANT, A TTORNEY, 0R AGENT REQUIRED >

Name (Print/Type) ->,/ A ‘ A

MILIT—
’ if

Registration No. 25,638 I
(Attorney/Agent) "  i 

001g».pr SKGF rev urn/9: ml:
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STERNE, KESSLER, GOLDSTEIN & Fox P.L.L.C.
ATTORNEYS AT LAW

1 100 New York Avenue, N.W.

Suite 600

Washington, DC. 20005-3934..

Facsimile Cover Sheet

return reply requested 8 original will be sent as confirmation D

DATE: February 19. 1999

PAGES: 4 (including this cover sheet)

TO: US. Patent and Trademark Office

ATTN: Ms. Diane Terry/Allowed Files Branch

mom.- Edward J. Kessler/alw '
RE: Notice of Abandonment received for US. App]. No.: 08/782,889 originally

filed January 10, 1997; CPA filed December 16, 1998

1644.0010000
) ' I

I PHONBNO.: (703) 308-5864

   
Dear Ms Terry: -

As discussed in a phone conversation with my secretary. Adria Wimrner, on February 19, 1999, enclosed is a

cepy ofthe return date stamped post card evidencing filing ofthe CPAon December 16, 1998. as well as the CPA
Transmittal Form (Form PTO/$809). -

If you have any questions or need additional infomatiortlpleasc feel free to contact me (202) 371,2550 or my
Secretary (202) 371-2614 at the numbers provided. Thank you in advance for your attention to this matter.

I hereby certify that this paper is being facsimile transmitted to the Patent and Trademark Office on the date shown ‘
--Adria L. Wimmeru

I! '

Signarurc Date

pleasc sign and return this page as acknowledgment of receipt
 

This message is intended for the exclusive use ofthe individual or entity to Which it is addressed. The message may contain
information that is privileged. co nfld ential, or otherwise exempt from disclosure under applicable law. lithe reader of this
message is not the intended recipient, you are hereby notified that any dissemination, distribution. copying or use ofthis
communication in any 'way is strictly prohibited. if you have received this communication in error. please call us collect

immediatelz. and return the original message to us attha above address via the us. Postal Service.

if any portion of this transmission is not received clearly or in full, contact us at any of the following numbers:

‘ :FACSIh'IiILE NUMBER

(202) 371-2540

TELEPHONE N U MBER
{202i Til-2600
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999: [9. 199912: 1799 5999'

STERNF 103553.991 601.9372 '1“ i '. . IN& mum
moo NEWYORK M’J’ENUE, NW. ’
sum; 600

WASHINGTON, DC. 20005-3934

STERNE, KESSLER, GOLDSTBIN & Fox um.
I 100 NEW YORK AVENUE, N.w.
SUITE 600 ‘

WASHINGTON,D.C. 20005-3234

Ir; ~ ~"Tiara":-L‘ay'l‘lt fildfih *' I " "" '

Due Date: December 16, 1993

Applicant: PauIT. Shannon,$r. ArtUnir: 2764

Examiner: Peeso, T.

Application No.: CPA. of Appki.No.: 08U82.889 originally _ Docket: 16440010000
filed January 10, 1997 '

Filed: Decemberls, 1999 ‘ ' . Any: . Encme *

For: System And Method For Optical Evaluation Of Gemstones

When Melfit Stamp is placed heteon, ’the USPTO achwwledges receipt of the following documents:
5146? Patent Office Com Lena: (in duplicalc);

. Fee Tnnsmiunl Form "OISE/17 (in duplim);
- CPA Transmittal Form PTOJSBDS (in dupliuic);

Preliminary Amendment;
Authoximion no Treat a chly As [noel-pumth Emission arm: Under 37 cm g 1.136(3X3) (in dupticm);
SKGF and:No. 23313 in the mount «$1,217.00 to cover.

$339.00 Basic filing fee (37 (25.11 § 1.169)):
5186.00 Additional Claims Over Mly:
95!.00 Additional Iadcpendcni Claim: Ova W and _

One (1) Rzlum Postcard. ' .

muse DATE sumMD 1:21va To ow: COURIER
BOX cm
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-V . fim_—4_%,7#7

_lEB. 19.1999'lezl'rrll sI-Wv

4 An."— _ l ‘ I I '3‘ ' I ‘
l. ' ' Please unassignm mm in: -o E P Y } PTOISBRO (we)Awmm um: hwgh com-mo. one 0551-0032

rmummmm U£.DD‘ARTMENTG* mumo
Under mo Panem Wonmmaos. no person-m Wampum Luann-man of Inbmuon who: "was ow om comm! WP.

CONTINUED PROSECUTION APPLICATION (any
REQUEST TRANSMIITAL

Sauln «island, only Mkflkfi'frr ,r-fl'amng. applicable:

pawl, Convrnmiion arDa‘vulml appliwlimt and» 37m: 5 Luau) D DUPLICATE

' Ammo! Dock" No.

Addm: to ' afI’n'ur Applicarlon

_ 3 ' Hm Named (um-nor Paul T. Shuruluu, St.Ass-smut Commmloner [or hunts . .

mm mw .
uhlngmn’ PC 2023] Group/Ar: Unit 2764 '

aymmawboma- —

' his is a I. quest for a E continuation or E] divisional application under 37 CFR§ 1.53m).(lcttnnml pmsacufion application (CHO) of the prior application mambo! (muggy,
filcd ml 1qu 0 1997 cntitlcd: 8 mm An ethod F tical'Evnl atlon 0 (‘ nnos.

MES

FILING QIMUFICI TIONS: The prlor “mutton Idea!ch above mm be a nonprovmom! apphcaflon rim J:
min»: (1) template a, deflnd by .17 CF}! ,l' Ull’b) or 0,) the Mllonalmzs Gian International application rn wanna wuh
35 (1.3. C. 5 7). .l Nana mm bu plead an apdlflll rming/mm a CPA. lJ‘w ruan andduty“. to the efl’m um 1h:pom
iauwd on a CPA and a: :ulrjccl to (k: may ynr lam provision: of]! U}. C. i 151(c)(2). Thu-Jon. the prior application-l afa
CPA may haw bcznfilad bcfim, an or work": 3. I 995.

C-I-P NOT PERMITTED: A confinuaflonvm-paflappllmmn cannorbcflkda: a CPA vml‘r :7 CFR § [.5de). be: mun bcfllzd
under 37 CFR 5 1.536).

DIME“! .IBANDONMENT OF PRIOR APPHCTJ TION- mfillng of this CPA I: a menu! to expressly abandon the prlor
uppl-wru‘on a: afrh: filing dare 911k: «quad/oz 5 CF... JT CFR § 1.530) mm a. uer mfih a canrlnualfan. divisional. or
conunuauon—lwpm qfun uypliwziun that l: ml to be abandoncci. ~ ‘

ACCESS TO PRIOR AWL/OHIO”: '17:: pm: afllu: cm Wt be con-mud w mm. H wulnr uf umwmmluy by m:
upp’lmflnn under 35 USC. 122 la lb: “ml! that any number aflh: publicly” l: entitled and" the pravmw of! 7 CFR f 1.14
to an": m fulfil: a; or Infornnlinn car-«Mlle. Ike prior applirdrlon new be clan :imllar access to, copies of, or Jinan:
Information «mooning. the olhor applkaliun or application: I- Ihfikjntbl

CPA Appllcadon area/752,385

35 (1.5, C. m STA TZMENT: In a CI’A. nu nfimaw to tho prior application u no:ch In lhcfintaen'loneo oflha (put/lean“ and

none Mould be submitted. 00 10mm nfirencmg m: ymr appll’cullvn b wbmimd. l! m" not be curved A Nagvmlfir a CPAtr the specific refimu mum! by 35 (LEG I20 and to every oppllmmn ourgm m Wpllmllan numocrl :1!ch in "ch
"qu- rl, '7 f:ka I 73(0). . ‘

1. D Enter Ih: I‘lllCllR‘rl'cd‘mllelldJllcnt proviously fich on under 37 CFR § l.116 in the prior
, nonprovlslonal apphcmlon.

:- IX] ' A preliminary amendment ls enclosed.

3."111is application is filed by {Giver than all the inventor: named lrl the prior application, 37 CFR § l.53(d)(4).

a. U» DELETE me followlng inmllur(s) named in tho prior nonprovisional applicaiion:

...human-u...announ-nua-.......u.-anu...""no.....................nu...............N,,,_.,......l............

b. H Th; invent-ones) to be deleted at: set forth in 3 3cme ah cot attached hereto. .0‘

4. D A new powcr of attorncy or authclizafion of agent (PTOISBISI) ic meloeed.

5. Information Disclosure Statement (IDS) is enclosed:

a D PTO-I449

b. E] Copies of IDS citations.

[Plat- I on] V

Burden How Summon“: lhis [arm is :3de In late 0.4 noumo compute. Time will wy dopululn upon an: nulls owl: lndlvldull case. Any wmmcuu
on u... gmnnnl ml me you a». "equated to mmplel: this form mould bc sun to la: Chicrlnformtion mt. Patent and 1mm:01112, Washington, uu
2031. DO NOT SWO FEES OR COMPLETED FORMS TOTHIS ADDRESS. SEND TO' Auislnnr (‘nmmiuin ncr forPllcnts, Box CPA Washington,
m 2023 I. 
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.IEB.19..‘:99912:18PM, 5W 30.4697 114
[153W

a ' "0st (8/96)
‘ Appmcflor woman moon. OMfiuu31-0032

cam IndMcmm U3. DEPARTMENT OF COMMtKC
Under the Paperwork Ream Ad at was. no seams are new lo runnrd to n Nilfldfln e! woman mica: I! alapum A and OMB umuni number.

'33:: type a signw Intuit " .5 box -D E

m
TOTAL CLAIMS ‘MJo- - x 5 13.00 - 5912.09

07 cm 61.1mm»; V I

NDEPBmEJTflMMs tme07 CPI! § use.) «0)

-mnrnm DEWcums (at-"mum cm: mm) - m
V - uwc m £160.00

(31 um 41.16)

-m_
Rams“. 1:, 30% m mm; by wall am (Not: 37 cm 55 13.111.122). _:1 mm
' Reutu datum cam of” adamquMIW. 11.21730
"Reammm :Ialmwarwmlpmr. TOTAL-

6. Small antity :ulaltuaz

a. C] A small with} suntan-lent Is enclosed. “(bl and (c) do not apply. .

b 8 A :mall entity Itgmmcnt Ins medium: pm: nunpmlslanu application Md sud: slams is still amps: and desired:

u. D I: no Iongfi clalmed‘

The Commissions: is Hereby authoriud lo cmdil overpaymnnre or charge Ihe following fecs I0 Deposit Account No.
. I 9-0014 -

a D Fuc nquimd undetS‘lcmiHG.

b. D has required undfl 31 CR. l.l'l.

c.| | l-‘eu rcquimd undul‘l CFRE LIS.

SKUF Chuck NO. 23313 in the nmmmt of $1, 7.} 7.00 is enclosed.

Ncw Aflotney Dockcl Numb“. ifdsslnd ‘ '
[Prlor cffln‘mkm Amy-u; Mtin-w will carom-m mu (,m we." a m Amway 0mm Number ho: 6am mvldal flunk.)

a. D Rcwipt Par Pammlll Transmiucd CPA (1’III/35129” _

5' Ram Reedpl l‘oncard (Should bu spedflcnlly Itcmzeo. Se: Mrh’! 503]

I l. E Other: Aulhorimtmn Tn Treat Aficply A: Incorponting Au Extension OfTimc Undc: 37 C.F.R. 9 l.136(a)(3) (in
duplicate} _

l2. NEWcomvounmcnnmm '
t.......... ................................. .2.

? flunvlthmhclmufllflm '
D cum-w Nam, win! (3.; Ink-l . E a...) .. CI «=- mwwmmclch

~
I..— muuuuuuuu-uu—u mnum on... nu. .-

 
Ragm-alion Na.
“Hartley/Agent) 

VIII.th ~ '3 - cxcrm :mmm
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STERNE, KESSLER, GOLDSTEIN 8: Fox P.L.L.C.ATTORNEYS AT LAW

IIOO NEW YORK AVENUE, N.W.. SUITE 600
WASHINGTON. D.C. 20005-3934 

(202) 37I-ZGOO

FACSIMILE: (202) 37I-2540: (202i Bin-6566.a
ROBERT GREENE STEQNE Pusan-r E. Souom Juonu U. KIM RALPH P. ALBRECHT DONALD J. FEATNENSIONE"
EDWAED .J. Kass.LG Enlc K. Srsrrc TIMOTHY J. SHEA. JR. HEIDI L. KnAus' KAQEN FL Mammomcz"
Jones A. Gomsrzm MICHAEL 0. La: DONALD R. MCPNAIL errfi'zv R. Kunw' GRANT E. REED"
SAMUEL L. For: JOHN M. Covem' PATmcn E. (SA-men CARL a. Masszv. JR.’ VOCYOR E. JOHNSON“
ano KB. ConnwELL LINDA E. ALconn BAnaAnA A. mels RAVMOND MILLIEN' Stack: SIRA"
ROBERT w. ESHOND RA: E. FLESHNEH Srzpuzw G. WHDTESIDE' PATRICK D. O'Bnleu' . SUZANNE E. ZISKA"
TRACY-GENE G. Dunxm ROBER‘I C. MILLONIG Non. B. WHITLEV’ BRIAN S. Roscnauoou' BRIAN J. DEL Buomo"
MICHELE A. CIMEALA Srcvzu R. Luowm JEFFREV T. HELVEY' LAWRjNCE E, BUGAISKV CAMERON H. Tousu"
MICHAEL S. RAY MICHAEL V. MESSINGER Kmaznuu L MORLEY CnvsrAL D. SAYLES' VINCENT L. CAPUANO"

EDWARD W. Y::' DONALD n. Encowur"
DAVIO P. MAIVALD“

'BAR OTHER THAN D.C.
"REOISVERED PATENT AGENTS

December 16., 1998
WRITER ’S DIRECT NUMBER:

(202)37l-2550

RECEIVED ’"Eéiféé‘s’fofiifi

DEC 2 1 I998 Box: CPA

Assistant Commissioner for Patents G
Washington, no. 20231 rOUD 2700

 

Re: US. Utility Patent Application
Request for Continued Prosecution Application (CPA) for

I App]. No. 08/782,889 originally filed: January 10, 1997 FEB 0 8 1999
,v. CPA Filed: December 16, 1998 pub“ _

For; System And Method For Optical Evaluation or GemMAfgizg amnion
Inventor? Paul T. Shannon, Sr. . 9" Files (05)
Our Ref: 1644.0010000

Sir:

Transmitted herewith for appropriate action are the following documents:

1. Fee Transmittal Form PTO/SB/17 (in duplicate);

2. CPA Transmittal Form PTO/SB/29 (in duplicate); - .~

3. Preliminary Arnendment;

4. Authorization to Treat a Reply As Incorporating An Extension of Time Under

37 CPR. § 1.136(a)(3) (in duplicate);

5. SKGF Check No. 23313 in the amount of $1 ,21 7.00 to cover:

$380.00 Basic filing fee (37 C.F.R. § 1.l6(a));

$486. 00 Additional Claims Over Twenty;
$351.00 Additional Independent Claims Over Three; and

6. One (1) Return Postcard.
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STERNE. KE§SLER,‘ GOLDSTBIN 8: Fox 'P.L.L.c.

Assistant Commissioner for Patents

December 16, 1998

Page 2

It is respectfully requested that the attached postcard be stamped with the filing date of
these documents and returned to our courier. , ~

In the event that extensions of time are necessary to prevent abandonment of this patent
application, then such extensions of time are hereby petitioned. The US. Patent and Trademark

Office is hereby authorized to charge any fee deficiency, or credit any overpayment, to our
Deposit Account No. 19-0036. A duplicate cepy of this letter is enclosed.

Respectfully subrnitted,

. LER . OLDSTEIN & Fox P.L.L.C.

 
Edw - . essl

Attorney for Applicant

Registration No. 25,688

 

EJK:a]w

PAUSERSRAMMMEREJKU 644\D0 l.cvr.wpd
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\, PTO/53m (2193)

\- approved for use through 09’30l2000. OMB 065141032
’ i Patent and Trademark Ottice: U.S. DEPARTMENT OF COMMERCE

0nd to a collection of information unless it disla s a valid OMB control numben

I Complete if Known
Application Number CPA Application of Appln.

No.1 08l782.869 originally
filed January 10. 1997

Filing Date December 18. 1998
First Named Inventor Paul T. Shannon. Sr.

Group/Art Unit

METHOD OF PAYMENT check one - “I'M-Willi"5|. . . . .V

I. U The Commissioner is hereby authorized to charge 3. ADDITIONAL FEES 0
indicated fees and credit any overpayment to: a _

Under the Pa -
  
 

rwork'Reduction Act M1995. no - rsons are r' uired lo res

  
 

 
 

  
 

 
 

 

 
  
 
 

 

FEE TRANSMITTAL
Patent fees are subject to annual revision on October 1.

These are the fees effective October 1. 1997.

Small Entity payments 93;; be supported by a small entity statement.
otherwise large entity fees must be paid. 896 Forms PTO/SW12.

See 37 C.F.R. 55 1.27 and 1.28.

 
 
 

 

   
 

 

 

 
  

 

 
  

  
  

 

  

 
0mm“ Acmm —19-0036

MM Large Entity Sinai]

D E’mfikfi‘fwm Stems, Kcssler, Goldstcin & Fox P.I..Lc. 55;: I at;

    
 

 
 
  
 

U Charge Any Additional Fee D Charge the issue Fee Set ‘05 no _ 205 65 sumarge ' me “"19 fee °r Wm 

 
 

  

 
 
 

 
 
 
 

  
 
 
 

  

  

 
 

 

Required Under 37 CFR in 3?CFR1.1B atthe . -

1.16 and 1.17 flwagngfelhe Nollce 01 127 so 227 25 Surchzua - late provisional fil'ng tea or cover sheet

139 130 135 130 Non-Englisnspecification 
 

 
2. E Payment Enclosed: 8 Check No. 23313

D Money Order 8 Other'

   

  

147 2,520 147 2,520 For tiling a request [or reexamination

 
‘Charge any deficiencies or «edit any overpaymenls in

me tees or fee calculations of Parts 1. 2 and 3 below
to Deposit-Account No. 19-0036. -

. FEE CALCULATION '

1. 311510 FILING FEE

Large Entity Small Entity
Fee Fee Fee Fee Fee Descflption Fee Paid
Code (3) Code (5}

101_ 760 201 380 Utilityfilingtee- $330.00

112 920‘ 112 920' Roquaating publication 01 SIR prior to Examiner action

   
 
 
 

  
 

 
 
 

113 1,840' 113 1,840‘ Roqu eating pubtioailon at SIR after Examiner action

115 110 215 55 Extension for reply within first month
116 380 216 190 Extension for reply within second month
117 870 217 435 Extension for reply within third month

118 1.360 218 680 Extension for reply within fourth month

128 1.850 228 925 Extension for reply within fifth month

119 300 219 150 Notice of Appeal

 

 
 
 

 
 

 
 

  
   

106 310 206 155 Design “"119188 _— 120 300 220 150 Filing a brief in support of an appeal
107 430 207 240 Plant WW ‘59 121 260 221 1:10 Request for oral hearing

103 760 208 380 Reissue filing fee 138 1,510 ' 133 1.510 Petition to institute a public use proceeding
114 150 214 75 ProviSional filing fee 140 110 240 55 Petition to revive - unavoidable

141 1.210 241 605 .Petitioniorevive-unintentlonai
142 1,210 - 242 605 Utilityissueleetorroissue)
143 430 243 215 Designissuefee
144 580 244 290 Pianllssuetee

 

SUBTOTAL (1) (s) 300.00

  
   

   
  

2. EXTRA CLAIM FEES Fae fromExtra below

Total Claims 74 ~20" = 54 X $9.00 = $486.00

Indep. Claims 12 -3" 3 L X 539.00 = $351.00

Multiple Dependent Claims = 50400
“ or number previously paid, if greater: For Reissues, see below

   
 
 
 

Fee Paid 122 130 122 130 Petitions loihe Commissioner
r

123 50 123- 50 Petition: related to provisional applications

 

   
  
 

 
 

 
 
  

 
126 240 126 240 Submission or information Disclosure Stmt 

 

  

   

   

581 40 581 40 Recording each patent assignment per property
(limes number at properties) Fee Description

 146 760 246 380 Fllln aéubmlssion alter final rejection
(37 FR 1.129(3)) 

 
 

 

Claims In excess of 20
 
  

 
 

102 78 202 39 Independent claims in excess of 3

 
 

149 760 249 380 For each additional invention to be examined
104 260 204 130 Multiple dependantclatm (37 CFRtngtb»

108 7B 209 39 “Reissueindependentclalmsover
 
 

 

 

 
 

 

original patent wharf” (specify) Z
110 16 210 a “Reissue claims in excess of 20 and '~ - .

Over original patent om“ tee (specify) '
'Reduced by Basic Filing Fee Paid

 

   SUBTOTAL (2) (5) 837.00  
 
 
 SUBTOTAL (3) (5) 0.00

1',—
itnsnime Ill.-

' )7 '

Burden Hour Statement: This form is estimated to lake 0.2 hours to complete. Time wit vary depending upon - needs of the individual case. Any comrmms on the amount ol time you are
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In re application of: _ _

Paul T. Shannon, Sr. ‘ - Alt Unit: 2764

App]. No.: CPA Application of ‘ Examiner: ,Peeso, T.
08/782,889 originally filed -

January 10, 1997 -

Filed: December 16, 1998 ' .Atty. Docket: 1644.0010000

For: System And Method For Optical
Evaluation Of Gemstones

Authorization To Treat A Reply As Incorporating An Extension Of Time

Assistant Commissioner for Patents - V * - '

Washington, DC. 20231 _ DEC 21 W93

Sir: Grou p. 2700

The US. Patent and Trademark Office is hereby authorized to treat any concurrent or

future reply that requires apetition for an extension of time under this paragraph for its timely

submission, as incorporating a petition for extension of time for the appropriate length of time.

The US. Patent and Trademark Office is hereby authorized to charge all required extension of

time fees to our Deposit AccountNo. 19-0036, if such fees are not otherwise provided for in

such reply. A duplicate copy of this authorization is enclosed.

Respectfully submitted,

  ,’3;!
, Attorney for Aplicant

Registration No. 25,688

Date: Z '22” ' '
1 100 New York Avenue, NW. -
Suite 600 '

Washington, DC. 20005-3934

(202) 371-2600

Elkzaiw _
P:\USERS\AMMMER\EJK\1644\001.eoprd
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Please' lypea si'gn(+) insidi box .—> m PTO/$8129 (6/98)
~ ' l’atent and Trficljefingvnidtlg 516.3032- ' oe: . . M 0

Under the Paperwork fieduellon Act of 1995. no persons are required to respond to a collection at intorrnation unless It displays a valid OMB control number.

REQUEST TRANSMITTAL
Submit an original. and a duplicatefl)!fee proceertng CHECK BOX ifapplicable:

{Onlyfor Continuation or Divisional applicationr under 37 CFR J‘ l. 53M) [I D UPLICATE

Attorney Docket No. . .
Address to: _ ofpnbr Application CPA Application of 08/782,889

. , . ‘ Firs! Named Inventor Paul T. Shannon, Sr.
Assrstant Commissioner for Patents .

Boxcm Pccsofl- -
Wn lt' ton DC 2023] - '

5 mg ' Group/Art Unit 2764

Express Mail Label Na

This is a request for a continuation or I] divisional application under 37 CFR§ 1.53(d),
(continued prosecution application (CPA)) of the prior applicatiOn number 08/782,889,
filed on January 10, 1997, entitled: System And Method For Optical Evaluation Of Gemstones.

N5 22ES

FILING QUALIFICATIONS: The prior application identified above must be a nonprovtstonal application that is
either: (I) complete as defined by 37 CFR 9' l.5!(b) or (2) the national stage ofan international application In compliance with
35 U.S.C. 371. A Notice will be placedan apatent issuingfrom a CPA, exceplfor reissues and designs. to the elwct that the patent
Issued on a CPA and 1: subject to the Marlowe” term provision: of35 USC. § 154M (2). Therefore. the prior application ofa
CPA may have beenfiled before, on orafter Jam} 8, I995.

C-l—P NOTPERMHTED." A continuation-impart application cannot befiled as a CPA under 37 CFR § 1.53M). but must befiled
under 37 CFR § 1.53m). _

EXPRESS ABANDONMENT OF PRIOR APPLICATION: The filing of this CPA is a request to expressly abandon the prior
application a: of the filing date of the requestfor ‘a‘CPA. 37 CFR § I.53(b) must be used tofile a continuation. divisioml. ar
continuation-impart ofan application that is not to be abandoned -

ACCESS TO PRIOR APPLICATION: The filing ofthts CPA will be comtrued to include a waiver ofconfidentiality. by the
application under 35 US. C. l22 to the extent that any member ofthe public who Lsentitled under the provision: of37 CFR 55' 1.14
to access to, copies oj or information concerning, the prior application may be given similar access to. copies ajI or similar
information concerning, the other applicatlan or application in thefilejacke t.

35 US. C. 120 STATEMENT: In a CPA. no reference to theprior-application is needed in thefirst sentence ofthe specification and
none should be submitted Ifa sentence referencing the prior application is submitted. it will not be entered. A requestfor a CPA
is the specific reference required by 35 USC. i20 and to every application assigned the application number identified in such
request, 37 CFR 57 l.78(a).

l. E] Enter the tmentered'amendment previously filed on under 37 CFR § 1.116 in the prior
nonprovrsronal application.

2' E A preliminary amendment is enclosed.

3. This application is filed by fewor than all the inventors named in the prior application. 37 CFR§ l.53(d)(4).

a. [j . DELETE the following inventor(s) named in the prior nonprovisional application:

"nu. ......................................................................................................................... ..

b. [:l The inventor(s) to be deleted are set forth in a separate sheet attached hereto.

4. [I A new power of attorney or authorization of agent (PTO/SB/Sl') is enclosed. 2 1
5. information Disclosure StatementlIDS) is‘ enclosed:

a. [1 PTO-1449 ‘ Group 2700
b. Copies oleS citations

 
[Page 1 of2]

Burden HourStatemcnt: this form is estimated to take 0.4 hours to complete. Time will vary depending upon the needs ofthe individual case. Any comments
on the amount of time you are required to complete this form should be sent to the ChiefInformation Officer, Patent and Trademark Office, Washington, DC
2023 L DO NOT S END FEES 0R COMPLETED FORMS TO THIS ADDRESS. SEND TO: AssistantCornmissio not for Patents. Box CPA, Washington,
DC 20231 . - ‘
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Please type'a sign(+) lnsld'e._.; box -» E PTO/SEIZQ (8198)
Approved for use lhmugh cam/2000. 0MB 0051-0032

> , ‘ I . . Patentand Trademrk Office: usl DEPARTMENT OF COMMER
Under the Paperwork Reduction Act 01 1995. no persons are required to respond to a collection of Information unless It displays a valid OMB control number. C

TOTAL CLAIMS 74.20. = x 3 18.00 - $972 00
(a7 CFR§1.I6(e)m (1'))

INDEPENDENT CLAIMS I20" - x 3 13.00 - - $702 00 - .
(31 cm s l.l6(b) or (5))

MULTIPLE DEPENDENT CLAIMS (ifapplicable) (37 cm g U are» x s 260.00 - m
BASIC FEE s 760.00
(32 CFR v.16)

awarwa

-- _m
Reduction by 50% for filing by small entity (Note 31 cm 5; 1.9.121, 1.23). _
‘ [lther clairm in crates «1'20 antlavcr original palm]. $1 .2 I100
' 'RL-Leruu Indoor-dun cum: :1 var orlgrmlpatent.

Small entity status:

a. E] A small entity statement is enclosed, if(b) and (e) do not apply.

b. E A small entity statement was filed in the prior nanprovisional application and such status is still proper and desired.

c. [j 15 no longer claimed.

The Commissioner is Hereby authorized to credit overpayments or charge the following fees to Deposit Account No.
[9-0036:

a. [1 Fees required under 37 CFR§ 1.16.

01:] Fees required may CFR-§ 1.17.

c. E] Foes required under 37 CFR § 1.13;

SKGF Check No. 23313 in the amount of $1,217.00 is enclosed.

New Attorney Docket Number, if desired

[Prior application Attorney Docket Number will mrqm'vcr to this CPA Elli/t.“ a new Altamcy Docket Number has been provided herein.)

a. C] Receipt For Facsimile Transmitted CPA (NOISE/29A)

bl 3] Return Receipt Postcard (Should be specifically itemized, See MP5? 503) i

l l. X Other: Authorization To Treat A Reply As Incorporating An Extension Of Time Under 37 CPR. § l.l36(a)(3) (in -
duplicate).

The prior appllurlen 't' correspondence uddrest will carry our to tilt: CPA UNLS‘Sa new cormpan deuce address I: providedDelta )0.

I.......................................................-

é flumflfhmriLwArmMrawaI-el : '
E here) 5 nr 0 Mn! mkaru alike.“ below

o.

W425 '7 —

"’ i- (Attorney/Agent)

[fl
SKGF rev “(19198 mu:
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STERNE, KESSLER, GOLDSTEIN & Fox P.L.L.C.
ATTORNEYS AT LAW 0

1 100 New York Avenue, NW.
. Suite 600

Washington, DC. 20005-3934

Facsimile Cover Sheet

W

urgent El return reply requested 0 original will be sent as confirmation D
W

mm April 9, 1999 ' mom: No.: (703) sos—Mw

PAGES: 7 (including this cover sheet)

To: US. Patent and Trademark Office

Am: Examiner Tom Pecso

Group Art Unit: 2764

1E1101“: Edward J. Kessler

RE: Preliminary Annendmem for 11.5. Serial No.: 08/782,889

YOUR REF: 08/782,889

OUR REF: 16443010000

 
As requestedin our phone conversation of April 8, 1999, enclosed is a copy of the

Preliminary Amendment initially filed with the CPA filing on December 16, 1998.

 

This message is lnicnded for the udullVe use ofthe indeuIl or entity to which it is :eressed. The mess-g: may contain
inform: unn that is prim-aged, coma-mm, or otherwise exemptfrnm diseiosure under applicable law. nth: render of this
mange ‘u not the intended recipient, you an hereby notified that any dlssemlnoflon. distribution. copying or use of this
communication In any way is strictly prohibited. If you have received this comm animation in error. please call us collect
immediate] and rctu rn the ori Incl mess! e to us at me lbw: address via-tho us. Postal Service.
 

4 If’ any portion ofthis mmtslen is not received clearly or in fiull, contact- us at any ofthe following numbers:

TELEPHONE NUMBER I FACSI'MILE NUMBER
(202) 371-2600 (202) 371-2540
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1 él IN THE UNITED STATES PATENT AND TRADEMARK OFFICE - Lf-‘f 2’

In re application of:

Paul T. Shannon, Si. Alt Unit: Peeso, ’1‘.

App]. No. CPA Application of Examiner: 2.764

08/782,889 originally filed

January 10, 1997 -

Fiied: December is, 1998 - Anybockei: 15449010000

For: System And Method For Optical '
Evaluation of Gemstones ‘

Preliminary Amendment

Assistant Commissioner for Paxents

Washington, DC. 20231

Sir: - - . ’/

Prior to examination, please add the following claims.

IN THE CLAIMS

    M 

Amethod for grading the out of a gemstone, comprising the steps of:I

Iilliiminating a. gemstone model with a light sauce, wherein said gemstone model defines

the geomeixy and position of the gemston facets; ~
reflecting said light source into saigemstone model throu 3h a first facet ofsaid gemstone

model to produce a refracted light;

reflecting said refracted light within said gemstonemodel from a second facet of said

gemstone model to produce a reflecied light;

refracting said refraeeed and reflected lights out of said gemstone model through a third

\DOO‘JO‘MDWN-v‘
facet of said gemstone model to produce an exiting light; and

H O measuring said exiting light.
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. i' V5‘ yS
The method ofclaim 5/, further comprising the step of generating said gemstone

model for a gemstone to be graded, whereinsaid gemstone model comprises adatarepresentation

of the cut of the gemstone.
.

’2 ' 55”
The method of claim further comprising the step of:

defining said facet types and face! locations of the gemstone to be graded in a global coordinate

system.

" The method ofclaim 7i. further comprising the step of:
defining said facet types and facet locations in a linked list data structure.

The method of claim i5, funher comprising the step of:
generating said gemstone model to represent an existing cut or a proposed cut.

too 95 .
'' The method of claim further comprising the steps of:

illuminating said gemstone modelusing an illumination model, wherein said illumination

model produces a light beam;

refracting said light beam into said gemstone model through a first facet ofsaid gemstone

model to pro duoe a refracted light beam;

reflecting Said refracted light beam within said gemstone model from a second facets of

said gemstone model to produce it reflected light beam-
’

f .

reflecting said reflected andreflectcd light beams out of said gemstone model through a

third facet of said gemstone model to produce an exiting light beams; and

measuring attributes of said exiting light beam.

"- means for illuminating e gemstone model with a. light source, wherein said gemstone

A system for grading the out of a gemstone, comprising:

model the geometry and poSition of the gemstone facets;

means for refracting said light into said gemstone model through a first facet of said

gemstone model to produce a reflected light; 
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means for reflecting said refracted light within said gemstone model from a second facet

of Said gemstone model to produce it reflected light;

_ means for refueling at least one ofSaid refracted and reflected light. out ofsaid gemstone
model through a third facet of said gemstone model toproduce an exiting light; and

means for measuring said exiting light.

99:" Let .
The system of claim 75. further comprising:

3 means for generating data defining facet types and facet locations for the gemstone. _

The system ofclaimfifigghu comprising:
means for defining said facet types and facet lecations in a global coordinate system ofthe

gemetOne. '

or
,v The system of claim ?é, further Comprising:

I menus for defining said facet types and facet locations-in a linked list data structure.

. The system of claimf3. (firmer comprising:
means for defining a plurality nflight sources arranged in an array above a croWn ofSaid

gemstone model.

5’ '. incans for defining a lightsourcc to simulate specified lighting conditions for the gemstone
to be evaluated. '

57

re:
The system of claim , timber comprising:

’64., In a system for grading the ent of a gemstone, a computer program product
comprising a computer usable medium having computerreadable pregram code means embodied

in said medium for causing an application program to execute on a computer, said computer

readable program code means comprising: 
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a first computer readable program code means for causing said computer to illuminate a

gemstone model, wherein said gemstone model defines the geometry and position ofthe gemstone

facets; -

a second computer readable program code meansfor causing Said" computer to refraet said

light beam into said gemstone model through a first facet of said gemstone model to produce a

refracted light: _

a third computer readable program code means for cauSing said computer to reflect said

refracted light beam within said gemstone model from a second facet ofsaid gemstone model to

produce a reflected light; - I

' a fourth computer readable program code means for causing said computer to refract at

least one of said refracted and reflected light out of said gemstone model through a third facet of

said gemstone model to produce an exiting light; and I

a fifth computer readable program code means for causing said computer to measure said

exiting light. I

97

The computer program product of claim fl, wherein said computer readable
progr‘am codemeans further comprises:

a computer readable program'codc means for causing said computer to generate said

, (#87
IThe computer pregram product of claim 76, wherein said computer readable

gemstOne model.

pro gram code means further comprises:

a computer readable program code means for causing said computer to generate data

defining facet types and facet locations for the gemstone.

b7

The computer program product of claimfl, wherein said computer readable
program code means further comprises:

a computer readable program code means for causing said computer to define said faCet

types and facet looat‘rons in a global coordinate system of the gemstone.  
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W7The computer pregram product of claim 1, wherein said computer readable
program code means further comprises: '

a computer readable program code means for causing said cemputer to define said facet

types and face! locations in a linked list data structure. ‘

7/4. 547
‘The computer program product of claim 7;, wherein said computer readable

" pro gram code means fimher comprises:

a computer readable program code means for causing said computer to generate an

illumination model to illuminate said gemstone model with a light beam.

3 ’ 7.7.
The computer program product of claim 74, wherein said computer readable

program code means further comprises: '

a computer readable program code means for causing said computer to define a plurality

of light sources arranged in an array above a crown of said gemstone model.

(a 7The computer program produat of claim[66, wherein said computer readable
program code means further comprises:.

a computer readable program code'means for causing said computer to define a light

source to simulate specified lighting conditions for the gemstone to be cvaluat .—-
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Claims 2-11 and 13-76 are promoted for consideration. Claims 2~ll and 13-56 have

preViously been allowed. Claims 57-76 or: added to ftmher define features of this invention.

Prompt and favorable action on this application is respééfly requested.

'Date: a
1 100 New York Avenue, NW,
Suite. 600

Washington, DC. 20005-3934

(202) 371-2600

EJ'KH Iw
P:\USERS\AWIMMER\EJK\I6“\OD Lynn's]

Respectfully submitted,
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Application No. Applicantisl

08/782,889 ShannonNotice of Allowability 5mm, ‘
. llllllllillillllllllilllllll

All claims being allowable, PROSECUTION ON THE MERITS IS [OR REMAINS) CLOSED in this application. if not included
herewith (or previously mailed). a Notice of Allowance and Issue Fee Due or other appropriate communication will be
mailed in due course.

 

E This communication is responsive to amendment filed on 16 Dec 98

m The allowed claimls) is/are f-74(renumberedl ' ..
C] The drawings filed on are acceptable.

(:1 Acknowledgement is made of a claim for foreign priority under 35 U.S.C. .5. 119Iai-Id).
{:1 All [:1 Some’ Cl None of the CERTIFIED copies of the priority documents have been

[3 received.

D received in Application No. (Series Code/Serial Number) _

D received in this national stage application from the international Bureau (PCT Rule 17.2(all.

"Certified copies not received:

 
Cl Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(e).

A SHORTENED STATUTORY PERIOD FOR RESPONSE to comply with the requirements noted below is set to EXPIRE
THREE MONTHS FROM THE " DATE MAILED' of this Office action. Failure to timely comply will result in

ABANDONMENT of this application. Extensions of time may be obtained under the provisions of 37 CFR 1.136(a).

1:! Note the attached EXAMINER'S AMENDMENT or NOTICE OF INFORMAL APPLICATION, PTO-152. which discloses
that the oath or declaration is deficient. A' SUBSTITUTE OATH 0R DECLARATION IS REQUIRED.

Kl Applicant MUST submit NEW FORMAL DRAWINGS

CI because the originally filed drawings were declared by applicant to be informal.

including changes required by the Notice of Draftsperson's Patent Drawing Review, PTOv948, attached hereto or
to Paper No. 7

 

1:; including changes required by the proposed drawing correction filed on , which has been
approved by the examiner.

[:1 including changes required by the attached Examiner's Amendment/Comment.

Identifying indicla such as the application number (see 37 CFR 1.84101) should be written on the reverse side of the

drawings. The drawings should be filed as a separate paper with a transmittal Iettter addressed to the Otficial
Draftsperson.

CI Note the attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Any response to this letter should include, in the upper right hand corner,’ the APPLICATION NUMBER (SERIES
CODE/SERIAL NUMBER). If applicant has received a Notice 0f A|I0wance and Issue Fee Due, the ISSUE BATCH NUMBER
and DATE of the NOTICE OF ALLOWANCE sh0u|d also be included.

Attachmentisl

I] Notice of References Cited, PTO-892

[i Information Disclosure Statementlsl, PTO-1449, Paper Nuts).

[:1 Notice of Draftsperson's Patent Drawing Review, PTO-948

[3 Notice of Informal Patent Application. PTO-152

[3 Interview Summary, PTO-413

[j Examiner's Amendment/Comment M
D Examiner's Comment Regarding Requirement for Deposit of Biological Material THOMAS PEESO

1:] Examiner's Statement of Reasons for Allowance PR'MARY EXAM'NER
ART UNIT 2764

U. 5, Patent and Trademark Oifice

PTO-37 (Rev. 9-95) Notice of Allowability ' Part of Paper No. 9

Page 265 of 390 ‘

 



 

UNITED STATL DEPARTMENT OF chMEncs
Patent and Trademark Oflice

I 
NOTICE OF ALLOWANCE AND Issue FEE DUE

u i._.i*i.’:':. .l .1 Iii—11:3
‘.%::-::I.-‘~.‘l‘-”=' tiaiiel-_i.:-:}3T€iilit 2:72.33:

T'L'IFZCI-il IL‘I‘..:'ENL,|E NN «

 

 
  

FILING DATE TOTAL CLAIMS .

n i. 1 i Iii-z 9"! .57.

. EXAMINER AND GROUP ART UNIT DATE MAILED

I“'t.l:.57:ii._1.,. T 1-5???» 5? F5'-'-3-."' ' * 
 

 t

“'3' Named 3:411In:U H .
.;_I.__. I_|f:.l_. 133A} 113: tees-"m i223»??? .Applicant

T‘TLE '23” "in" ' "‘ '--i i-.~l Ml .i- I: I -- . _ .. ._ .._ .. .._ _., _,, _,__ _ __ > _
INVENTION Y ' 1 H ' I" "I I 1'“ H It”! rm" “F I I L'HL H“-"'--'--‘I’-‘IT 1 UN ilii- Eli?i"i:£.;”I‘IZ'Ii\!E :21;

mmwps swam w

1 fil’ifl'i'fT-NI'EIHII n'iifimrau v.91 UTILITY exam—7.. ram is:

ATTY'S DOCKET NO. CLASS-SUBCLASS BATCH NO. I

"E? I i  ‘ _.‘ in] .' ‘1' "2'

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PA TENT.

PflQSEQUTLQN QN THE MERIIS I§ ('.‘LQ§ED2 ..

THE ISSUE FEE MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING DATE OF NOTICE OR THIS
APPLICATION SHALL BE REGARDED AS ABANDONED. [HIE STA IQ! QEY EEflIQD QANNQI BE EXTENDED.

HOW TO RESPOND TO THIS NOTICE:

I. Review the SMALL ENTITY status shown above. -

lithe SMALL ENTITY is shown asYES. verify your it the SMALL ENTITY is shown as NO:
current SMALL ENTITY status: '

A. If the status is changed. pay twice the amount of the
FEE DUE shown above and notify the Patent and A- Pay FEE DUE 5h°wn above- 0"
Trademark Office of the change in status, or

B. lithe status is the same, pay the FEE DUE shown
above. . B. File veriiied statement of Small Entity Status beiore. or with,

' payment of 1/2 the FEE DUE shown above.

Il. Pan B-Issue Fee Transmittai should be completed and returned to the Patent and Trademark Office (PTO) with your

ISSUE FEE. Even if the ISSUE FEE has already been paid by charge to deposit ‘acoount. Part 8 Issue Fee Transmittai

should be completed and returned. If you are charging the ISSUE FEE to your deposit account. section "4b" of Part
B-lssue Fee Transmittal should be completed and an extra copy of the form should be submitted.

Ill. All communications regarding this application must give application number and batch number.
Please direct all communications prior to isSuance to Box ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER. Utility patents issuing an applications flied on or after Dec. 12, 1980 may require payment of
maintenance fees.- It Is patentee's responsibility to ensure timely payment of maintenance
fees when due.

- PATENT AND TRADEMARK omce cow
PTOL-as (REV. 10-86) Appmved tor use thIOugh 06/130199. (0651-0033) ' -
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IN THE UNITED STATES PA

In re application of:

Paul T. Shannon, Sr.

Appl. No. 008/782,889

Filed: January 10, 1997

For: System and Method for

Computerize Evaluation of

Gemstones (Amended)

ArtUnit: 2764

Examiner: T. Peeso

Atty. Docket: 1644.0010000

Batch No.‘ R81

Letter to PTO Draftsman: Submission of Formal Drawings

Assistant Commissioner for Patents “W M‘-
washington, DC. 20231 5:1,. 13,-; a,

Sir . sun" 1 51999 -

_ Submitted herewith are 56 sheets of formal drawings Whifiijguhesifii‘fifl corresponding
to the informal drawings submitted with the above-captioned application. The application

number, group an unit and attorney docket number appear on the back of each sheet.

Acknowledgment ofthe receipt, approval, and entry ofthese formal drawings into this applicatiOn

is respectfully requested. '

It is believed that all corrections required by the Official Draftsperson have been
accommodated. If any further changes are required, it is requested that the Draftsperson contact

the undersigned at the telephone number below.

It is not believed that an extension of time is required, other than any already provided

herewith. However, ifan extension oftime is needed to prevent abandonment ofthe application,

then such extension oftime is hereby petitioned. TheUS Patent and Trademark Office is hereby

authorized to charge any fee deficiency, or credit any overpayment, to our Deposit Account No.

19-0036. "A duplicate copy of this Letter is enclosed.

Respectfully submitted,

 
Date: July 13, 1999

1 100 New York Avenue, NW.

Suite 600

Washington, DC. 20005-3934 _

(202) 371-2600 ' Wtwmw... WW"...
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of:

Paul T. Shannon, Sr. Art Unit: 2764

Appl. No. 08/782,889 Examiner: Tom Peeso

Filed: January 10, 1997 Atty.Docket2 1644.0010000

For: System And Method For Batch No. R81-

Computerized Evaluation of

Gemstones (Amended)

Amendment Under 37 C.F.R. § 1.312(a) ‘

Ann: Box Issue Fee

Assistant Commissioner for Patents 
Sir:

Submitted herein is an Amendment Under 37 C.F.R. § 1.312(3). As payment ofthe issue

fee has not yet been made or is filed herewith, Applicant respectfully submit that filing under

paragraph (a) of37 C.F.R. § 1.312 is proper. (M.P.E.P. § 714.16.)

' It is believed that extensions oftime are not required beyond those that may otherwise be

provided for in documents accompanying this Amendment. HOWCVCI‘, ifadditional extensions of

time are necessary to prevent abandonment of this application, then such extensions oftime are

hereby petitioned under 37 C.F.R. § 1.136(a), and any fees required therefor are hereby

authorized to be charged to our Deposit Account No. 19-0036.

Please enter the following Amendment:

In the Title:

System And Method For Computerized Evaluation of Gemstones  



 
 

= - 2 -~ Paul T. Shannon, Sr.

Appl. No. 08/782,889

Remarks

The foregoing Amendment adds no new matter. The amendment is submitted to

correspond the title more closely to the claimed invention. Accordingly, Applicant respectfully

requests that this Amendment be entered.

Respectfully submitted,

 

 
10x P.L.L.C.

 

Attorney for Applicant

Registration No. 25,688

Date: f'Z’BZéE l

1 100 New York Avenue, NW.

Suite 600

Washington, DC. 20005—3934

(202) 371-2600

EIK:nh .

P:‘.USERS‘M{ARRIS\egroup\Ejk\t644.00100003mendmem

Page 326 of 390

 



 

Diamond Grading Technologies LLC
6136 Frisco Square Blvd, Suite 385

Frisco, TX 75034 '

April 12, 2011

U.S. PATENT AND TRADEMARK OFFICE

P. O. Box 1_450
Alexandria, VA 22313-1450

Re: Notice of Loss of Entitlement to Small Entity Status
U. S. Patent No. 5966673

To Whom It May Concern:

Pursuant to 37 CFR l .27 and 1.33(b), please cOnsider this letter Notification of Loss of
Entitlement to Small Entity Status for the above referenced patents.

Very truly yours,

Matthew Vella

Registration No. 50,204
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u.s. Patent and Trademark Office States Postal Sen/loo withfilm ‘ - tage as first dass mall in an envelope
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Enclosed herewith is the payment of the maintenance feats) for the listed patonus). 
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name feets) and any noces

.MAY 0’9 Zflil
1. m A check for the amount of $ 2-055-00 for the full payment of the main

surcharge is enclosed. '

2. D Payment by credit card. Form PTO-2038 is enclosed.

  
 

 
 
 

 .3. [:1 The Director is hereby authorized to charge 3
below to Deposit Account No.
 

 

  

4. E] The Director is hereby authorized to charge any deficiency In the payment of the required facts) or credit any
Overpayment to Deposit Account No. .  
 ‘ lniorrnalion mounted by 37 CFR 1.366(c) (columns-1 8. 2). Information requested under 37 CFR 1.366(d) (columns 3, 4. a 5) 
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listing additional patents.  

 

Total Payment

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 Form PTO-2038.  

  
 

Respectfuin submitted, "

 Customers Signature: .

  
 
 Customer's Name: Registration Number. It applicable:

 

 
Fax: Telephone:

 

Note: All correspondence Will be lorwarded to the ’Foe Address” or to the ’Correspondence Address' ifno 'Fee Address‘ has been provided.
See 37 CFR 1.363.

Payment oi small entity Ice is appropriate lfomall entity status still exists. see 37 CFR 1.27m). To establish email entity status or to
change status from small to large entity. 8 Written'essonlon is roqulred. See 37 CFR 1.27 and 1.133(0).
" WHERE MAINTENANCE FEE PAYMENTS ARE TO BE MADE BY AUTHORIZATION To CHARGE A DEPOSIT ACCOUNT. BOTH THE
NAME AND SIGNATURE OF AN AUTHORIZED USER ARE REQUIRED.

This cotlection oi importation is required by 37 CFR 1.365. The information is required to obtain or man a benefit by the public which is toer (and by‘the USPTO
to process) an notification. Confidentiality la governed by 35 U.S.C. 122 end 37 CFR I.“ and 1.14. This collection I: estimated to take 5 minutes to complete.
loduding gathering. preparing. and smmtlfingme completed application form to he USPTO. Tlme wll my depending upon tit-individual use. Any comments on
tho Imounl at time you require to complete this term andlor suggestion: tor reducing this burden. should be sent to the cnlel Information 0mm. us. Patent and
Trademark Office. U.S. Department of Commerce. PO. Box 1450. Atomndrla. VA. 22313-1450. 00 NOT SEND FEES OR COMPLETED FOWIS TO THIS
ADDRESS. seuo TO: United Sum Patent and Tradomutl Olfico, no. so: 913070. St. Louis, mo 33191-9000.

i! you need assistance in completing the torn». call 1-800-PTO-9199 and select opdon 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE 

Comm'ssioner for Patents
United States Patent and Trademark Office 

P.O. Box'1450
Alexandria. VA 2231:4450

www.mptegev

STERNE KESSLER GOLDSTEIN & FOX
1 too NEW YORK AVENUE Nw

SUITE 600 '7

WASHINGTON DC 20005-3934 ' MAi‘LED
JUN 2 D 2011

In re Patent No. 5,966,673 : ‘

Issued: October 12, 1999 : OFFICE 01" PEHTIONS
Application No.: 08/782,889 : NOTICE '

Filed: January 10, 1997 '

Attorney Docket No: 164411010000

This is a notice regarding your request for acceptance of a fee deficiency submissiOn under 37
CFR 1.28. On September 1, 1998, the Court of Appeals for the Federal Circuit held that 37 CFR
1.28(c) is the sole provision governing the time for correction of the erroneous payment of the

issue fee as a small entity. See DH Technology v. 'Syneggystex International, Inc. 154 F.3d

1333, 47 USPQ2d 1865 (Fed. Cir. Sept. 1, 1998). ’ - .

The Office no longer investigates or rejects original or reissue applications under 37 CFR 1.56.
1098 Off. Caz, Pat. Office 502 (January 3, 1989). Therefore, nothing in this Notice is intended

to imply that an investigation was done.

Your fee deficiency submission under 37 CFR 1.28 is hereby" ACCEPTED.

This application is no longer entitled to small entity status. Accordingly, all future fees paid in

this application must be paid at the large entity rate.

Inquiries related to this communication should be directed to the undersigned at (571) 272-3222.

/Kenya A. McLaughlin/

Kenya A. McLaughlin

Petitions Attorney
Office of Petitions

cc:

Matthew Vell'a

Diamond Grading Technologies, LLC
6136 Frisco Square Blvd.
Suite 385

Frisco, TX 75034
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" II the "Highest Number Previously Paid For" IN THIS SPACE is less than 20. mm "20."
“*II the "Highest Number Previously Paid Far” IN THIS SPACE is less than 3. enter '3."

The "Highest Number Previously Paid For“ (ToIal or Independent) is the highest number lound In Ihe appropriate box In column 1.
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The Standard

CODE V is the most comprehensive optical design and analysis pro-

gram in the world and has set the standard for programs of its type

for many years. Hundreds of organizations around the world use it to

design and analyze optical systems for countless applications. These

applications range from laser printers to 'satellite reconnaissance sys-

tems. from infrared sensors to complex ultraviolet optical systems

for integrated circuit laprication.

Consider the following good reasons why so many engineers and sci-

entists have selected CODE V as their performance standard.

Innovation & Duality
Innovative concepts and quality execution are two primary reasons

CODE V users are so successful. Innovation has brought them such

industry-leading features as:

I Zoom/mtrill—configuration optimization and analysis
in Environmental analysis

I MTF and RMS wavefront-based tolerancing

I User-defined constraints in optimization

3 Comprehensive holographic/dilfractive optical element modeling

w Optional menu-driven (mouse/keyboard] interface

II Solids modeling (including tulIcolor smooth shaded solids)

n lnterlerometric interface and closed-loop computer-aided alignment

in Non-sequential surfaces for segmented. multi—path. and other un-
usual systems

6 “Black box" lens modules for modeling systems based on measured
properties

I VectOr diffraction calculations including polarization effects and sur-
face coatings

I Global Synthesis®. the first practical global optimization method
for optical design ‘ . -

Page 333 of 390

tools. Your time is simply too' valuabfeto accept. j
 

 

" '.~ Global’swthosis is a' claim technetpgicat breakthrough In global optimization.
,. Gsivvill find and save multiple, alternatesolutionstg an optimization problem,
‘ witheach'solulionloizlly optimized andme'etind'all Imposed constraints Shown - _
. are; " itje'rentfonn's'tb‘undjdurlngjdna‘optlrnlzatlon'ruriori'a Iow_distortlon
it“. answers eab'ééiafieerettfleéfi' diesel." ‘ ' ‘ ' ’

 

 

While we are proud of these and many other innovative features, we

are prouder still oi the quality. depth. and usefulness of CODE V’s ca-

pabilities. We know our customers need to develop worldvclass

products, so quality and reliability are the highest priorities in CODE V

development and support.

Superior Productivity
Optical design software should help you to achieve better results than

you could otherwise attain. It should provide the fastest possible re-

sponse to your customers’ needs. That's what "productivity" means.

All of the features of CODE V are designed with this fundamental ob-

jective in mind.

Ease of Use - CODE V's assumptions. structure, and commands are

designed to be last and “natural” to the engineer or scientist using it on

a regular basis. To make its many‘teatUres accessible to new or occa-

_sional users, CODE V also includes a modern, menu-driven graphical

user interface (GUI). With this advanced GUI interface. pull-down

menus and buttons help you quickly navigate through the prdgram. us-

ing the mouse or keyboard. Fill in a law values in the input window to

define your calculation and click the'GO button — it's that easy.

Special "quick menus." let you do frequent tasks with just a single click.
Multiple windows for input. output. and graphics {with full zoom/pan

control) help you organize and control your work. Switch modes any-

time to directly access the power of CODE V‘s commands and

Macro-PLUS” programming language.

_ Database/Modeling FeatUres - All the data used in modeling your
lens - from radii and glass names to coatings. decenters. tolerance val-

ues, polarization parameters. and more - are referred to as the "lens

database." The top level of CODE V is the “lens data manager" (LDM).  



_ cal optical analyses still are important forth systems.ch are n
timrtedpy,diffractionacogsynas.many ueoriretrtc'alimaoe evaluaflonvopdo
inclu' Maytag pores. radialeriergydlstrihuiipugandspbt diagrams.- asshonin

' ‘ 1 CODE V'rc'port-raady hieh m

which gives ybu full control over the contents of this lens modeling

database. Editing this database is as easy as filling in the cells of a

spreadsheet.

One of CODE V's most powerful features is non-sequential surface

(NSS) modeling. In NSS models, optical elements are defined in glob-

al coordinates and ray path sequences are determined by CODE V.

Segmented windows. corner cube reflectOrs. prisms. optical fibers.

and light pipes are a few examples of I
systems that can be modeled with NSS.

Optical Calculations - Once the lens

data is defined. you can use any of over

40 specialized program modules to an-

alyze, optimize. tolerance. and prepare

your optics for fabrication. The block di-

agram shows the scope of what's
remitted ., '..pm- » .

won-sequential; rinses

nd llaatibta lens drawing capabilities.
smooth shading" of a Double Gauss lens

, e'sar'n'e systemslare also displayed using
‘ s . or 3-D ten dravvings including .

.IOODEV provides user
' ' new

available — everything from aberration curves to tens cost data, MTF
to Gaussian beams, paraxial ray trace to automatic testplate fitting.

Three of the most powerful features are: L

W— With a library of patent-derived starting points. sim-

ple default operation, and ore-defined constraints. new users can get

useful optimization results in minutes. And thanks to a remarkably ver-

satile default error function and exact constraint control. such a _simple
run can often produce a reasonable

design. But we also supply pow-

erful user-defined constraints
and user-defined error function A

features that give unlimited ilex-

ibiiity to the experienced tiser.
~ - lens Modules .

- User-defined , -
— Many More

- ~ lnterteroprams

ORA's optimization research

combines mathematical sophisti-

" cation with extensive design

CODE V maior Ieatures
summary (space does
not permit the inclusion
of many capabilities and
imperfect details).
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C

Interactive. ray-based MW toleranclng lsa powerful simulation tool that allows
you to quickly refine yourtulemcqhuflet.Changes.tnltolerancegvaluesra
evaluateg lnstantlyto showtlteeflect on your. s'ys'vern performance! , save time
and money byjaddresslng pmduétlon‘problems before prodir eplr's

experience to make'such advanced leatures as polychromatic diffrac—

tion MTF optimization practical, powerful, and any to use. And

CODE V also includes Global Synthesis ((35), the first global optimiza-

tion tool for lens design that can handle constrained optimization

problems of 60 variables or more. GS is a practical tool — not a re-

search prolect —— that helps you lind real solutions to real design

problems. better and laster. And GS is easy to use — a single com-

mand turns a standard optimization run into a global run.

Toleggci g-ORA's technical leadership in Optical tolerancing saves _
your company money by minimizing your optical fabrication costs.

CODE V's tolerance method is based on measurable performance qual-

ities (MTF. RMS wavefront error, distortion), and it even simulates

compensating adjustments done during assembly. Automatic error

budgeting and poweriul statistical analysis help to make often massive

data more manageable. The happy result: production problems are

solved before you go into the shop.

Interferogram Interface - ORA's interferogram interface is a maior con-

tribution to optical labricalion support. It allows measured surface or

wavefront data to be used as part of 3 CODE V lens model. Wavefront
data can also guide the alignment of an already-built optical system.

CODE V predicts the needed alignment parameter changes even with-

out knowing what the errors are in the system.

Graphic Features- CODE V was one ol the first optical programs to

include extensive graphics. “Report-ready" graphics have always been

one of its hallmarks. Another first was our use of solid modeling tech-

niques (color "smooth shaded" 3-D solid views are particularly

effective in presentations). CODE V has a variety of lens picture display
methods to help you in visualizing complex systems. Automatic lens

pictures let you instantly see changes made in interactive lens editing

or during optimization.
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singnteasuredsystlern interterografrrs,-allgnment optimizationvpredicts assembly '
-'pararnete(adlustments_tor an optical system that has already been built. it ls .
Apamcularlyiusetul torallpntnp systems without rotational sym‘ try " ‘ ' .

 
Connectivity and Open Architecture - CODE v. the most powerful op-

‘tics program available. is also able to communicate with other systems

to meet a variety of special needs. Connectivity refers to its ability to

transfer and accept information. For example. you can export 3-D lens

pictures to CAD programs via ICES files. or export any program graph-

ic in DXF or Encapsulated PostScript formats. Measured interlerometric

data (from Zygo or WYKO interferometers. as well as NASTRAN-simu-

laled surface deformation data) can be imported through INT files.

Open architecture gives CODE V users flexibility. Using the built—in
Macro-PLUS'" language. users can extend or customize CODE V cal-

culations. Macro-PLUS is a high-level programming language that

offers full access to the lens database as well as such programming

constructs as variables. expressions, loops, tests. input/output,

spreadsheet-like Worksheet Butler'”, and tile handling. Applications

range from simple lists of commands to automated control of CODE V

options to completely new calculations and graphical outputs. ORA

also supplies a large library of ready~to—use standard macros.

Other user-definable features include surface equations, index gradi-

ents, optimization error functions, and graphics drivers. Building on

these features, ORA is committed to making CODE V even more ver-

satile, in the future.

'4 First-Class Support and Updates
Optimum engineering solutions require more than a program installed

on your computer. You should expect lirsl-cfass technical support

when you need it — plus regular program updates, installation assis-

tance, training options. and dowmentation that is both complete and
useful.

This support should not be an afterthought or a secondary. part-time

activity for an otherwise busv programmer. Your time is too valuable  



      

n'lr't run-rm murmur- -

»Macro-PLUSprogramming allows you to extend 900E V's'capa hide . ORA
supplies over a hundred macros with CODE V. Should arejhefi'pisIzm'aci‘oto plot
the futltteid distortion of a lens (in thiscasaa ras'g‘r scanning lenswid ' 55MB
:rnaero' for finding the manufacturer's catalog Jay‘s“ ' ‘ '
requirements lor‘ focal length and dial'rtetaii

 

to rely on a program with marginal or nonexistent support. That's

why every CODE V license includes these essential services:

Technical Support and Training — "First—class" is not just a slogan at

ORA. Technical support is critically important. so we offer a toll-tree

support "hot line" (US. and Canada) and a full-time technical sup-

port staft. alt with optical design experience, to help you when

questions arise. If you are overseas. we can respond overnight via

fax or e-mail. On-site installation help is available (though seldom

needed). Several forms of training are offered. including regular sem-

inars several times a year in the U.S.. with additional seminars in

Europe and Japan. Orr-site seminars are also available.

Program Updates - Extensive program updates are issued ap-

proximately once a year to add maior new features such as

interferometric analysis and WP optimization. Other updates are is-

sued as needed to make minor improvements and to fix

customer-reported problems. All updates are provided free of

charge as a standard part of the license.

CODE U also sets the standard in ccticai software
documentation A complete CDDE v documentation set
includes the three volume Reference Manual Promoting
Gusto. Introcuctmy 'Jseis Guide. and Test Drive. The
documentation is extensive and includes many examples
to demonstrate all aspects 0‘. CODE V usage.
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Documentation. Tutorials. Newsletter- Our tutorial and reter~

ence materials are complete. easy to use, and include many

examples (though many customers report that our detailed on-Iine
help greatly reduces their dependence on manuals]. Regular man-

ual updates and quarterly newsletters help you keep your CODE V

knowledge up-to-date.

ORA’s Special Advantage

Experience — Someone once said. "There is no substitute for expe-

rience." At ORA. we bring more experience to optical design and the

creation of optical design software than any other organization of

our kind. And the result is greater success for our customers. Our

team of talented optical designers. optical engineers. and'soflware
‘ professionals combine their ef-

forts to support two closely
related business areas:

a Optical software

I Optical systems engineering
and lens design



 
Getting Access to CODE ll
CODE V License — Because continuing customer service and regular
program updates are such important parts oi our product, CODE V is

not sold — it is provided under several license ferms, all'ol which in-

clude monthly or annual license tees, or on a “pay as you go" network

service. CODE V can be installed in yourdacility on 486 or Pentium-

based PCs (Windows 3.1 or later), on Sun SPARCstations, or on any of

Digital Equipment Corpfs VAX/VMS workstations and computers. See

our price sheet and platform-specific data sheets for more details.

OPTICAL

'9 195:! Oalvcal Research Associates

Page 337 of 390

ORA Network-When the need for CODE V is moderate 0r occasion-

at. ORA's Network Service may be'the ideal sotution, An international
data communications network allows local telephone access from

nearly anywhere. Only a modem and terminal (or PC/Macintosn with

terminal emulator) are required.

Call or Write ORA Today - Find out how CODE V, the world stan-

dard in optical design and engineering software, can start working
ior you.

GDJ.Y
RESEA-RCH ASSOCIATES

Corporate Headquarters: 3280 East Foothill Boulevard, Pasadena, Caliiornia 91107

(818) 795-9101 FAX (818) 795-9102 E-mail: service@opticalres.com

East Coast Office: 945 Concord Street, Framingham. Massachusetts 01701

CODE V. 0M. and Global Synmesvsare registered trademarks ol Optical Research Assomles.
Macro-PLUS and Waiisheet Butter 5': I'ademarks o‘ oalical Research Associates.

ZYGO. WYNO, VAX. DEC. PostScripl, Penliurn and Sun are a!l registered tiac‘emarks cl their respective companies Printed in U.5.A.  



One of ORA's most important strengths is the synergistic interplay be-

tween our design and soltware development elforls. Our engineers

provide ideas. guidance. testing, and feedback for the development

of CODE V. in turn. CODE V provides them with the tools to solve an

incredible volume and variety of design and engineering problems

routinely and cost-eltectively.

As an engineer or scientist. you may lacea wide variety ol optical de-

sign or analysis problems and challenges, You need a correspondingly

diverse range of software capabilities to meet those challenges It

takes a sottware supplier who understands the problems you lace to

eltectively develop those capabilities.

Our engineers have proven CODE V's abilities

on a large variety ot optical systems in pro--

duction or in use today. A lew examples:

I Optical disc lenses (audio. video. memory)

I 35 mm and video camera Optics

II Laser scanner systems (bar code. laser

printers, and others)

I Holographic head-up and helmet-mounted
displays

I Hill and other inlrared systems
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l Simulators

I Microlithography optical systems

Thanks to ORA‘s extensive design and engineering experience, we

can fully appreciate the problems you face. As a result. we have cre-
ated in CODE V a tool that meets these challenges head-on. The

concept: an integrated package of optical programs, built on a com-
mon database and user interface. that addresses the full range 01 your

optical needs. You shouldn't settle for less!

Commitment- We have long recognized that it you succeed, we

succeed. Since our founding in 1963, ORA has consistently worked to
" make this happen. This commitment to

customer success has helped us grow

to be the largest optical consulting tirm

andthe largest supplier of optical de-

sign software in the world. Our success
has not dimmed our vision or reduced

our determination to provide the best

services and products possible. Given
the expanding importance of optical

technologies, we see a growing market

for the skills and productivity tools we

provide.  
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Three-dimensional modeling program
simplifies optomechanical design

Optical engineers can construct and

analyze systems of optical components
as well as mechanical structures with

LightTools, a three-dimensional (3-D)

modeling program from Optical
- Research Associates (ORA, Pasadena,

CA). Unlike traditional optical-design
software in which systems are entered
and evaluated as a series of surfaces,

each system component is specified as a
3—D object that can then be manipulated
in space through simple drag and drop
operations. Nonsequential ray-tracing ‘
capabilities, including refraction, reflec-
tion, and amplitude splitting at each
surface, allow the designer to introduce
user-defined ray patterns into the sys-
tem at any point and observe how the
light is propagated. Currently the soft-
ware runs on SUN Sparcstations; a ver-
sion for Microsoft WindOWS is planned
for mid-1995 release.

Components are either specified
through the use of an icon toolbox con-
taining common optical shapes or
drawn using mouse-based, mechanical
CAD-style operations. Mechanical and
optical surfaces can be given refractive
or reflectivecharacteristics. They can
also be specified as binary optics or dif-
fraction gratings, requiring the soft—
ware to simulate scattered light from
surfaces.

Because each object in the program is
a complete 3-D shape. the program is
able to analyze the interaction of light
with the entire component. For example,
by making a lens edge reflective, the
user can quickly determine if light
reflected from that edge propagates
through the system. This technique can
be applied to the mechanical elements of

the system such as lens barrels, retaining
rings, or screw heads, allowing design~
ers to assess their contributions to sys-
tem-obscuration or stray light.

Fast track to real world solutions

John Tamkin of Polyscan inc. (Tucson,
A7.) worked with LightTools in the
optomechanical design of his company’s
laser-based direct-imaging equipment,
which is used to manufacture printed-

Both threedimenslonal model of binoculars with light paths and cutaway 0t mechanical structure
(an be manipulated with Lightlools; glass map in comer allows interactive graphical glass selection.

circuit boards, multichip modules, and
flat-panel displays. As in many industri-
al applications, space is critical in Poly-
scan’s products, and designers frequent-
ly resort to complex folded optical paths
in order to minimize system size. Using
LightTools to model these systems.
Tamkin has been able to quickly identify
mechanical interferences in the ray path
(see figure). Such obstructions can be
difficult to visualize with traditional

optical—design programs.
Once a rough Optomechanical design

is achieved by the optical designers, it is
imported to AutoCad for refinement by
mechanical engineers. 'l‘amkin likes the‘
capability of LightTools to transfer data
to AutoCad’through the DXF file for-
mat as a useful asset, altitough he
would like to see this functiori further

developed to include more sophisticat—
ed model parameters.

The ability to fully model both
mechanical and optical structures of

OPTICALRESEARCHASSOCIATES
system prototypes allows designers to
converge quickly on a real-world solu-
tion. “The software allows an optical-
design team to explore mechanical con-
structs before turning the design over to
the mechanical engineers," says

Tamkin. Optical designers are thus able
to come up with system configurations
that the mechanical designers can use
more readily.

Object-oriented approach
Researchers at the MIT Artificial Intelli-

gence laboratory (Cambridge, MA} have
used LightTools in the design of eye—
glass—mounted virtual-reality displays.
Project member Phillip Alvelda was able
to model the complete environment in
which the system would operate, includ-
ing the wearer's face and mechanical ele-
ments of the eyeglasses such as hinge
screws. The program allowed him to
analyze optical obscurations caused by
facial features and pinpoint potential

Reprinted from the March 1995 edition of LASER FOCUS WORLD
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sources of glare or stray light.‘ln Alvel-
da’s opinion, no other currently available
software would provide this capability
while remaining easy to use.

Alvelda believes that the utility of the
package stems from its object-oriented
approach. "LightTools reflects h0w you
work with real elements," he says.
"Using it is just like constructing an
actual prototype. It really allows you to

 
"C

a‘ rééfiWorfd’sbIUtibn.   

COMPUTERS AND SOFTWARE

spot potential problems in manufactur-
ing, assembly, and operation before
they occur." The MIT group may also
use the program as a teaching tool,
helping students visualize optical sys-
tems and understand how reshaping
and adjusting elements affects system
performance. -

Probing for stray light
LightTools helped engineers at Ball
Aerospace (Boulder, CO) design the
Near-IR Camera Multi-Object Spec-
trometer (NICMOS) destined for use in

the Hubble Space Telescope. Project
engineer Michael Kaplan created the .
original optical design in ORA’s CODE
V design program. The file was then
imported to LightTools, where mechan—
ical structures were added to the model.

Stray light is a major concern in this
tightly packaged, multipath system.
Using the software, Kaplan introduced
various ray sets to probe for potential

stray light problems and test the effec—
tiveness of different baffle designs. He
found the ability to arbitrarily specify
the reflectivity of any surface highly
useful in identifying potential problems
with specular reflection.

To improve the software in future
releases, Kaplan suggests that ORA add
the capability for importing objects that
already exist in other CAD packages. By
adding this feature and further refining
the interface between LightTools and
CODE V, he says, ORA could create a
seamless development environment for
optomechanical design.

. Kristin Lmuotsky
Assoc. EditorfTeciiIIOIOg-y

Laser Focus Worlg

OPTICAL RESEARCH ASSOCIATES

3280'East Foothill Boulevard, Pasadena, California 91 107
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to Optical—Design Software
 

by Michael Hagford
and David Brown

 

 . 'espite advances in both the
.. power and oase-of—usc of

commercial optical-design software

over the past few years. the basic
way in which systems are mathe—

matically modeled in these programs

remains fundamentally unchanged.
This has largely limited their use to
the traditional areas of optical-ele-

ment design and op-
timizatlon.

llere we‘ll exam—

ine a new approach
that provides for
three-dimensional

system modeling
and allows nonse-

qucntia] ray tracing. .. . -
Specifically, we‘ll de— ‘ /
scribe how this type - - ~

of program helps de-
signers analyze non-

imaging optics. such
as illumination sys-
tems, as well as ex-
amine thc effects of

mounts and opto-
mechanical compo-
nents in traditional

lens designs.

\

Stuck in the past
The conventional approach to op-

tical design is to designate a system
as a collection of surfaces separated

by breaks of various indexes of re»
fraction. and then to trace rays that

propagate sequentially thrOugh the
system from one surface to the next

There has been a general trend

among optical-design software
providers to allow for ever more
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sophisticated and complex surface
geometries. In some cases. these pro—
grams even include the effects of

components Such as diilraction grai—

ings or optical coatings. Until now.
there has not been any significant
departure from this basic method.

.LightTools. a new software from
Optical Research Associates in
Pasadena. Calif. approaches sys-

tems as a collection of 3-D objects.

Figure 1.

A moidcd— I. .
plastic fluid-
flow sensor.

‘ “cm-Em

having both optical and nonoptical
surfaces, such as edges. flanges.

mounting holes and so forth.
Additionally. more mechanical struc-

tures such as retainer rings. lens
mounts. spacers and barrels can be
included. Model construction is aided

by a toolbox of commonly required

shapes and the ability to stretch and
resizc components
or surfaces with a
mouse.

Once the model is

built, the program
can perfonn nonse-

quential ray tracing.
Arbitrary bundles of
rays can be intro-
duced into the op-

tical system at any

point or orientation
and their propaga-

tion through the
system studied.

This approach
can be usciul in an-

alyzing stray light.
flare. ghost imaging
and obstructions in

the image path be-
cause it considers

the Optical effects of all
system objects. In ad-

ditlon, the program can trace rays

regardless of the order in which they
encounter surfaces.

The attractive alternative

For very high-volume production.
molded plastic optics can offer an
attractive economic alternative to

'glass. Furthermore. the manufac—

Reprinted from the May 1996 issue of PHOTONICS SPECTRA® Laurin Publishing Co.. Inc;
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luring process lends itself to pro-
ducing complex part geometries
where mechanical functionality can

be included along with optical sur-
faces. However; this same part com-

plexity can make such systems dif-
ficult to analyze rigorously because

light can propagate through what are
intended to be purely mechanical

features as easily as it can through
those meant to be optical.

A molded-plastic fluid-flow sensor
is an example oi'just such a product.

The Light’l‘oois model of one possible
design is shown in Figure 1. in a sin—

gle unit, it includes a cylindrical as-
pheric lens for focusing a light source.
a 45°-fold total—mternal-rcflection mir—

ror. through holes for mounting and
mechanical features for detector

mounting. This fairly complex geom- .
' pipe design

starting point

Three stages in design of
an automated light pipe.

ctry is quickly built up by employing
a library of common shapes. together
with the ability to perform Boolean

operations (intersection. subtract.
union. etc.) on surfaces:

Changing the focus
In operation. when liquid is pre-

sent in the flow chamber. total in-

temal reflection is defeated and the

source is focused onto the scoond .

detector. 'lhis is mod— . . . . . ,. ., I , , detectors — is a
eled by changing the 5 _ ' ‘ ‘ ~ I valuable tool to
refractive index of the . ' g3" ' " g determine the

cavity. f v ’ ’ ‘ y ‘ . - .. .. system's sensi-
Simply tracing rays ' ' ‘ " ‘ _ ' ‘ . " ' i 5 ' .- ' tivity to stray

through the system v ‘- _ light. Possible
quickly establishes ' 4 . _ . . - paths for stray
the sensitivity of the ' ' ' . v _ i v. - light frOm exter-
system to mariul'ac- I y 1 _ ._ ‘ _ a... . . _ nal sources that
luring and assembly _ - . _-.:. '. can enter the
tolerances. For ex- l A ' h ' system and prop-

ample. when the source is displaced wrong detector. agate through to the detectors can
from its nominal position, light no Tracing fans of rays through the easily be seenin using this method.
longer reaches the correct detector system backwards — that is, start- . Thick plastic waveguides (light
and some is even directed to the ing rather than ending at each ofthe pipes) are frequently used to pipe

Page 342 of 390

 



light from a
source to an out-

put surface.
such as a button

or graphic. in au—
tomotive interi-

ors. This tech-

nique minimizes
the number and
cost of sources.

The goal is typi-

cally to provide
uniform illumination. but it is com-

plicated by the geometry of the sys-
tem, which may require the light to
travel around PC boards and wiring
contacts and may necessitate illu—

minating movable objects such as
gauges or sliding switches.

John Van Derlofske, David Lamb

and Lloyd Hillman at the University
of Alabama in Huntsville are inves-

tigating approaches for illuminating

the in-dash display systems of
Chrysler automobiles. in the past.
design of such systems required the

construction and testing of actual
working prototypes. The design
would then be modified and the cycle ,
repeated until satisfactory results

were obtained. This process is both
expensive and time-consuming. The '

group found Light’l‘ools effective for,
producing “virtual prototypes.” in
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complex'surfaCeg-f

geometries- .
 

 

 

 

which the part is constructed

and its performance atten-

ratcly modeled only on the
computer, thus reducing the

time and expense of the pro-
totype cycle. ‘“

 
Two bulbs, four
buttons _

Figure 2 shows the start-

ing point in the design of a
light pipe intended to use two

bulbs to illuminate four buttons on

a car radio; the first'three buttons

contain a single character. and the

final button requires that four char-
acters be illuminated. The bulbs are

plaCed so that other pipes can be po-
sitioned near them to take light to
other parts of the instrument:

The initial design essentially con-
sists of three 45°-fold mirrors for the

single-character graphics. and one
303-f01d mirror for the multicharac-

ter graphic. The larger mirror is set

at a shallower angle to minimize the
height of the light pipe and the

- graphic‘s greater length. In each case.
to direct light impinging upon the
surface in the desired direction. total

internal reflection is used.

To analyze this system. the bulbs
were modeled as objects with the
same shape as the outer envelope of

 

 
 Photonics

. the actual bulb; ray fans with 129
rays each were then traced from sev

eral different starting points on the
bulbs' surfaces. While this is in no

way a rigorous. radiometric analysis.

it still allOWS the designer to exam-
ine the basic characteristics that the

system will display when it. is actually
operating.

A series ofsubsequent analyses of

ray traces showed that light was un~
evenly distributed because the light-

ing was not uniform. Using the pro—

gram to add components and change
their orientation eventually resulted
in an optimal design.

While further analysis and refine-
ment of the design will be required

using software that provides more
accurate radiometric analysis. the
process to this point took only a few
hours and did not require the con-

struction of any actual prototypes.

Several weeks might have been
needed to produce and test actual

prototype units if the program had
not been used.

An added dimension

The program adds another di-
mension of capability to the area

' considered probably the most tradi-

tional domain of optical design —

camera lens design — in which

Light'l‘ools can be used to analyze
the optical effects of mechanical

mounting structures within a lens
and to probe for ghost images.

Leslie Foo of Nikon Precision has

used theyrogram as an adjunct to
CODE V. which is used to design and

' optimize the basic optical system.
After design with CODE V is com—

pleted. the system is imported to
L‘Ight’i‘ools. where various mechan—

ical mounting structures are added.

Foo uses the program‘s ability to
automatically generate a 2-D grid of
ray fans to probe for stray light and

ghost images. The system is traced
backwards. from the focal plane

through the lens. to determine what
parts of the mount can be “seen” at

the film plane. During this process.
various parts of the lens structure
can be "turned on or off," i.e.. their

reflectivity can be altered to assess
the contribution of each surface or

 

 

 



I.;_ylmehtfactu?ing ' _
' Photonics

feature t0 the stray light reaching
the focal surface. Once again. the

nonsequeniial ray-tracing ability of

iiighi’i‘ools is necessary to follow rays
that undergo multiple reflections
within the lens.

Higher level of confidence
While precise. quantitative analy-

sis of ghost images and stray light
still need to be performed using other
software. Foo has found that the pro-
gram provides an additional level of

confidence in a design before bring—
ing it to the physical prototyping
stage. Foo also commented that its

ability to produce presentation-qual-

ity 3- D graphics can be useful
in presenting design concepts
to nontechnieal personnel.

We believe that our new soft-

ware has already made an ini-
pact on optical design. provid—

ing an easier method to input com—

plex optical and optomechanicefl
structures for further analysis as well

as allowing nonsequential ray trac-

ing for analysis of nonimaging sys—
tems and stray light The result is a

streamlined DptOIncchanical design
process with greatly reduced proto—
typing costs. More capabilities to en—
hance its use as a quantitative analy-
sis tool are planned. Cl
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Snapshot: Abernathy ,. ‘

provides a history of illumination

software, discusses several

applications, and describes the

key challenges that must lMigéhTa'élfih'éffiéthv. 
at rcome so that the world¢ 4

 
 
 
 

 

 

 

p ..'.rnat‘ically? The com‘mohnivisdom .6f the time was that
__pe'r tapefl'readersfmaxfihd .._1-.t_he effects of partial reflection at transmissch surfaCes

like Graphical User Interfaces; _ _ created a 2n, complexity problem, which was; unsuitable
' to a ’Cdmputétional ’solutionzThat challenge was' the

' birth of unconstrained .-riort-sequen‘tial raytracing'and
OPT-ICADW. This-article Summarizes the'p'rogress I
have observed since the early 19805.

‘ ' There was, however, relevant work in progress a
,r. itell the-raytraceccdethe exact order in:-~:_itoward‘nonrsequcntialraytracing occurring in another 3
'-'w11ichicaph ray_$trttck each surface, s _ 'field entirely. Innthe-fiéld'of'computer graphics, Turner
.‘ "not-hairerthe computer calculatethis‘. auto: ., Whitted had reported-a'method for synthetically gener—

 

.p. .
ab dantumc‘mor‘y'; ehd desktop comput- ‘-
mg. I V éér'h-‘come true. Fourteen

~‘- .yeers‘a'goyInasked a friend why ray‘trace

c0des‘_W¢rc not much used in lighting
'design,gnd he responded'that you had to

armzssu:
- wrowm‘wm-u—v— ' .' ' ' 

  

 



aling imagery using raytracing. In this method a ray was
traced backwards from the detector, through the simu-

lated scene, and ultimately to a light source. This is pos-
sible because Fresnel equations work the same way fol—

' lowing a ray backwards and forwards.

The trick, however, was not in calculating the light
paths at refractive or reflective surfaces, but' rather in

managing the formation of secondaryig'hos'it} rays at
surface_s.'lmagine a system of two flat mirrors facing each
other, with-a glass ' - '- *5

plate-- :between
them,-rand a ray

startingbetWecn ,
them, normal to -
the faces. The; ray I,

would. . bounce .‘
. ba'ckuand'. for-th.. .. '

Eachzu‘me itpasses .

through the. glass,

ghost rays would!
be generated. First
one ray creating
two. which create

four, and so on,

generating ray
segments, until

the ~cou__1puter;.-. - '.
(which has to keep

track of. each seg-
ment) ranlout of
memory. So, so-

phisticated adap— . ..

tive techniques were developed that allowed the user to
manage-the formation of ray segments by controlling
parameters such as the maximum number of ray seg-
menl$,_,maximum number of ghost rays, and minimum

transmittance. We implemented this technology as the

OPFI'ICADQ program, and for the last decade it has
found an ever increasing variety of applications.

.1n the intervening years, non-sgquentialramcing has ution of.li t ta 3*" H amim __ _ ,
"Be—enfitfiq destfibe a variety-9f However: our

otthetetmrsfers to momma-automatically trace
raYSE-fltroush .a: design space-0*}“is‘PhYsical
sizs.-9pfi¢a1"charactuisfia,and-locati¢n oithcsompenem
Objects-in since; The ussr'doss not. to c.0399 the pro
graminto nongsequentialuraytracjrtg' by setting up
*regions'" with input and output apertures. A‘ true non-
seguentia] .raytrace program ~must_be.able_ to trace a 4n
steadian buedicefraysetonce...asshown.irifiigmc 1- a
V the illumination engineer. nonfisequential raytrac-
’ingtecluiology. has been a. tremendousitimeand money
seven-It per-mits'analysis of complex parts'like automobile
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figure 1. Noni-sewed“! rat/tracing automatically finds the meant-ice
intercepts. Here a fanvlmpinges on tour lenfiasa—‘llt-e‘fiys that strike

objects bend with Fresnel's Law. and those that miss. piss on.

dash panel lightpipes—predicting a part’s lighting perfor-
mance before the part is even built. Prior to the advent of

these technologies, lightpipe designers (and other illumi-

nation engineers) found themselves designing a part,

having to build and test the part in the lab, and then
improving the design. This was slow and inefficient—but
non-sequential 'raytracing changed that by allowing the

designer tolcrexate a part in a CAD program, then import

it'forahalysis toseehow well light wouldde through
it. Where did the
light. ' escape?
Where‘did it con-

_. centrate? Where is

' the best location

_for.._a.b_ulb?_, The
- --.de_$ign:waS.thu5

~ refined-before the

first-lightpipe was
‘ built.‘This‘ tool

proved to be a

quantum leap in

lighting system
design.

Monte Carlo

_ raytracing
~ So. far we have

talkedabout spec-
ular reflection and
transmittance,

but much of light—

ing design is con-

. . “3.4.. ..

‘cerned‘with-'diffuse light-Diffuse light occurswhen a
light ray'strikes‘a-surface that does not produce one -

refleéted and one' transmitted ray'segment, but rather
produces a statisticaldistribution of possible ray. paths.

For'example, a light ray striking sand-blasted glass may
reflect and transmit in any number of directions. 50

how can we use raytracing to model a statistical distrib-

.Angeffectiye.‘ solution is Monte. Carlo. simulation.
Taken. .Er'o " ‘tbetstatistical technique-9f. the earnsname»
Monte Carlo raytracing uses a statistically significant
numbergoilflraysiand analyzes systcmperformance by

surfacenormal realizations at each-diffuse sur-
face. be modified to. permitlambertian,
Gaussian, ~and;x;y power law statistical surface normal
distributions at each. diffuse component. The process
manyrlseentjqornputationally intensiverbut modern.
desktop. wmret'e'rs easily perform theta-">19 The; non-
seQuen@;rama@g was adapted to meet the challenge
of diffusé'reflcctieh end-transmittance. .- ~ 



     

  

 
Page 347 of 390

:= E'— fiyolinion

_‘ . was typimllya command or stript’ language that the user

.orliniprinter. Most

' course was really ‘

for? user to

{software But that .'
was about to change.

tormented-

  

 

 
l .- mechané'iies .

. . ith the'advcnt of non-sequential raytracing, the illu—
minatién’engineer was now equiped' with a tool which

couldlbe us'ed to address three major challenges:
I ' Predictingvdesign. lighting efficiency performance; '
l .iPredic'ting'i design lighting uniformity performance,

“All'evolution'in thought and conduct must‘at‘first
and misconduct,” said George Bernard

Shah and so it was in optical software interface dsign. '
Many'of the major .raytracing codes in the early.1‘9808
were in FORTRAN and were-edie-legacy,(ofigovrw-
mt‘deielopment contracts, unwersity.researcli',

optical:- design projects. They'3WEre {.(a'nid' are)
potion], hiit'edCh' had its 'own union'e'3'interfaoe,'whi<':h

 
 hand _ I _ _ _

i; Scamrin'g'prediction'andstraylight'comroll‘
-'Sirnplie_‘_'li'ghting efficiencyis 'a- basic3‘challenge for

marry *ill‘dminatio'n engineers. Consider the'engineers
' ;in¢Plots-c_ould.-~-u-----. ‘ ' "

be sent to plotters.

Output tables were
sent to the terminal

e--._.__~.—'_L__. emu .... ...A_...-e

for'undersea search

equipijirent', or engi— '
":‘ne:er§:designing ra-

. - diat.ive.-heate rs for
.‘ semiconductor dry-

' ‘iingfiiTh'eaniust be
' j concerned-With eff-'

'_'Cient' delivery of light

; to a particular region
. f-v's‘p'ace. Non-se-
j quential raytrace tools

1'; weregideally suited to
.~.~‘_this‘ibecause they

could follow a ray
striking a reflector,
once .or perhaps

' bouncing several
times. and compute
the transmittance

losses due to absorp-

software was expan-
siv .' leased rather

than sold, and a short
 

 
 

lam how'to use the

in 1939, when a'

young University of
Arizona graduate
named Ken Moore

developed ZEMAXT".
he designed it from

the ground up with

the'go’a‘ls of being

 
Figs". 2. mo rigntpipe designs are tested in this pseouocoromntensny

man. Note superior unlformity on the lower sign design.

  
3571611186: tion'atrthe surfaces

_relial>lc,'_al_1d-'afford— andiri’n' the 'media

ablelMoore believed . f: .. (volume‘absorption)
that 50mm, even “" along'the path. ’
opticaldsign soft- I ‘ ’Iai‘ghting unifor-
wanr', should be easy mity‘ isV'a'major goal
to- lm'_likc" the for the illumination

engineer. Figure 2

shows 'two designs
.for an illuminated
Sign; which uses a

lightpip'e. What the

, designer needs to

mil!!!'l-Ii II-III‘ A

‘1'

. I. . I .
\‘_‘di7”

7:?” 
migrate that com-
bined om‘ ‘ ’ - - know, in addition to
Putuwflh a handy Fleur. 3. Ghost loci above laser beam oath. how bright the Sign
spreadSheet—lilce data will be, is how evenly
input. He made the program truly interactive so that a
mmrrld make a design change and immediately see the
result.

Moore continued to improve the interface and usabil-

ity of ZEMAX’”, and it seems his insights about ease-of-
use lme paid off. ZEMAXTM raised the bar several notch-
es for optical engineering software. and user’s expecta-
tions for both usability and the quality of user interface

we" going to be higher, henceforth, because they had
gem what was possible. illumination software would

haw to follow suit, and we developed a WindowsTM ver-
sion ofOP'TlCADo that aimed ‘at Superior user interface.

or uniformly illuminated it will be. Anyone who has
tried to read a digital watch in the dark can relate. The

-left half of the watch display is extremely bright and the

right half is too dim to read. Modern tools provide a
mechanism to quantify this problem and solve it in the

design stage. The upper sign in Figure 2 is not evenly
illuminated—too much of the light is concentrated in
the center, and people are likely to have difficulty read-
ing thesign (as evidenced by the variation inpseudo-
colors repreSenting intensity levels). Armed with aware-

ness of this problem, the illumination engineer con—

cludes that the light should be difoSed, and elects to

24 caries & Photonlcs News/Novamhar 1996‘
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was lightenfrost the b'ac'ltz.

naturally. polychr

thefield.“ ~~

' somethings us mssg’piaee’caa beiasiunde'sir-i
able as having too ltf
tle. As a'result, 5' _ _ .
light analysisi'islan"?

"important—furrch - .
of lighting software; _

Telescope Vandfi "'
celestial instruments- ' "

are often designedr— I;
with baffles to con-

trol the m0vement of

stray light, as ghost~
rays can completely '
eclipse the signal-the - A.

instrument is intend—
ed to collect. These .'
ghost rays can form
as Fresnel reflections

from refractive sur-

faces, or simple
reflections from inte-
rior surfaces of the
instrument. Laser

systems are also good _: 1
candidates for’st'rjay; ‘j‘

light analysis. giggle!
3 shows_a-case,faiia-
lyzed by. . William.
Swantnery-in Whichvza .

ghost focus occurred'.‘

just above a C01 '
laser. Thisvfocus still

possessed enough" ' -

energy to cause harml- ‘-- -’
to a person standing: "
in the wrong place.'3 " ~

Applications

Maximizing the effi-

ciency of a lamp’
reflector is often

desirable. Figure 4

shows a desk lamp
with rays traced.
Note that some of

the rays strike the ’
surface multiple times and others do not. A polar plot

from the desk lamp (See Fig. 5) is extremely useful
because it sh0ws how light is distributed in angle space,

and in this case the design produces strong lobes just off
the anis, which might be desirable for its application.
As is often the case, it is desirable to ensure that the

design places light in a particular angular distribution.
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Figure c Noosequemlal ray trace of a mfléctoc shows‘ 'multlpla reflections on a slngle surface.

mmmmwmmwmm

n3". 5. A polar plot or the lamp reflector shows-
an uneven dlsvibution In angle space.

“ __ {resul t_- is
shown sign} WhiCll ‘E:much‘lmtire' legenlyz‘ .
illuminated. ,The'I’software r'e'an'shoiv the result! eitheri‘as ‘ I.

7 : t'cally'shaded‘as'blaclt,:and White;
or 'use pseudo-colt: .to*'enhance_ subtle'changesiacross ‘7

mines_f_rom;_spec_if‘y .
cations‘exactly::how ,. .
much energy should:

be: deposited "onf'the'. .‘ ‘
surface in front of.
the car. andfli‘nhangle ;. _
space. The i'Lbasic

design for.the part _
(in this case'aibulb/

refleCtor-assembly)

arrives; usually in an
auto company. specif-
ic CA;D._format. .The

' designer converts it
to an exportable

-form—typically
IGES. This design is

then imported into
the illumination soft-

. wareffor-‘analysis. A

. .. performance :pr'ofil‘e
' (probably consisting
‘of thepolar plot and
intensity“ map); is
built for 'the system.
which becomes the

_~.baseline; The engie
user then" mOdifies

- the-design,-"either to
reduce cost, increase

performan'ce',: or
both, and re-evalu-

ates the design. This
iteration occurs until

design goals are met.
The modified design
is made into a proto—

type, tested, and then
sent to production.

The market

The illumination software market is an emerging mar-

ket, because easy-to-use software tools have become
available only in the last. few years. Unlike other areas
such as lens design, there are relatively few specialists,

but many general engineers who find themselves analyz-
ing and improving illumination system performance.
My experience with OPTICADO has introduced appli-

oatles a Photunlcs News/November 1996 25
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cations 1 would never have expected—starting with a

German engineer working on an improved bread toast-
er for a large consumer appliance manufacturer. Here
are just a few of the other application areas that are

beginning to make use of non‘sequential raytracing
technology:

I Highway retro-reflectors used for lane separation;
I Lighting display panels in consumer products;
I Heads-up displays in aircraft;

I Outdoor lighting for sidewalks, runways, and heli-
ports;

I Light movement analysis in carpet fibers;

I Lightpipcs to illuminate controls in cellular phones
and radios;

I Airport beacon lens design;
It Optical flow cell instruments used in biology and

medical diagnostics; and '
I Laser optics for diode-pumped solidvstate lasers.

The future of ligrting design software

The future of lighting design software is, forgive the
pun, very bright indeed. Users expect to see an ever

increasing level of integration between lighting software

and other applications. Already. better software prod-
ucts are offering a high degree of document export and
import capability. Technologies like Object Linking and
Embedding (OLE) offer an approach for a higher degree
of integration between software applications, which is
desirable. OLE is a means of allowing programs,and the

data within programs, to interact in a useful way. A sim—
ple example is the ability to place a spreadsheet in a
word processor’s document, and yet retain the calcula-

tional capabilities of the spreadsheet program within

the new compound document. There are, however,

other approaches to integration. The technology is still
maturing, but holds promise.

A subtle, but important advantage, for Windows‘“

28 optics a. Pnotonics News/November 199$
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users, is that a good Windows” interface follows the

Microsoft guidelines for Windows"4 Interface—things
like what happens when-the File Open menu item is
selected, and what functions are assigned to the leftand

right mouse buttons. By adhering to the Windows“
interface, programs are much more user friendly. Every
day more lighting software becomes available under

AWindOWST,_While it isutruethatsome of these pro-
rm,

grams are simply using a bolt-on front-end to their

command driven program, others are truly integrated
Windows” products, supporting all standard
Windows” functionality. The easy way to judge the

' quality of software interface is to “Fly it before you buy
it,” by obtaining a demo copy of the software either
from Internet homepages or requesting by mail. The
most useful demos are actually working models of the

software that permit users to test features of the code,
albeit in a restricted way, so you can see what it is like to
actually use the code.

For 3-D model interchange, 1655 has been a defacto
standard for the past few years. However, it is a redun-
dant standard. and most vendors do not support all of
the httndreds of lGES entities. STEP will eventually

replace this standard, depending on how rapidly
mechanical CAD manufacturers accept and implement
it. Other proprietary standards offer their own advan—

tages, but broad acceptance would require industry-wide
input and accessibility. The Non-Uniform Rational
Bicubic Spline (NURBS) is seen as a good hope for a sin-
gle, unified entity for general 3-D surfaces within other
standards like lGES, however, support is still spotty.

This article has presented a discussion of lighting

design software, based on the author’s experience.
However, there are other good software tools offered by
many companies including Lambda Research, Breault

Research Organization, Optical Research Associates, and
others. All in all. look for more features, better integra-
tion, and improved price-performance, as market com-
petition works to the benefit of the end user. Finally, you
should expect to be able to buy a digital watch that you

can actually read in the dark.I '..
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What TolkoWsky Really Sad
By AL GILBERTSON with research by CRAIG WALTERS

1* .

l Thisisthesecondofathree-partse- ;
ries re-examining how the diamand

cut is measuredjudged and graded. l
 

in the first part of this series. we exam-
ined Tolkowsky‘s writing on the ef-

lects ol' girdle thickness and pavilion an-

gles on the brilliant-cut diamond’s reflec-
tion and refraction. In Part II. we look at

the meaning behind 'l‘olkowsky‘s work.

Having reviewed what Tolkowsky said,
we new turn our attention to what he

meant. and nowhere is it clearer than in

his final pages. Tolkowsky was living in
a world where diamonds were cut to no

standard at all. He was trying to Show
why certain diamonds had more beauty.

and how cutting to certain “standards”

would produce a more beautiful

diamond. His heading "Best Preportions

of a Brilliant" is illustrated by a figure
that slt0ws the girdle facets on the pavil-

ion only reaching barely past halfway to

the culet and a culet that would be large

by today‘s standards. The stars are small-

er and the girdle facets taller. which caus-
es the lines from the stars to bow out.

rather than in, as in our modern “ideal-

cut" diamonds (see figure I above). The

illustration is clearly not how we view the

"ideal" cuts today.

In the final three pages he discusses a

group of diamonds that he compares to
his theoretical ideals: “In the course of

his connection with the diamond cutting

industry. the author has assisted in the
control of the manufacture of some mil-

lion pounds' worth of diamonds. which

were all cut regardless of loss of weight.

the only aim being to obtain the liveliest

fire and the greatest brilliancy. The most

brilliant larger stones were measured-and

the measures noted. It is interesring to

note how remarkably close these mea-

sures. which are based on empirical ame-
lioration and rule of thumb correction,
come to the calculated values." His re-
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Top and'bolmm view: of a round brilliant diamond.

sults can be seen in the accompanying
table below.

Note that tOtal depth is from 55.4 to 64.4

percent, crown height is from 13.3 to |8.6

percent. etc. He doesn’t even report table

sizes. Why not“? He concludes, stating.

"The very slight difference between the
theoretical and the measured values is

due to the introduction ofa tiny facet. the

collet. at the apex ofthe pavilions. This

facet is introduced to avoid a sharp point

which might cause a split or breakage of

the diamond." He simply sees the above

figures as very slightly different from his
calculations and so close that he feels

comfortable using them as examples. His
defense aboat their variatioa is due the

culet. which he has not defined for size

in his text at all.

When we think ofthe sample diagram he
provided, the lam thathis calculations are

based on a knife-edge girdle. that there
is no clear mathematical basis for the an-

gles for girdle facets or star facets and
now see his table of illustrations which

he deems to have “very'slight differenc~

es" we suddenly realize that he was
speaking to a world that viewed diamond

cutting differently than today. We can

conclude that he was merely attempting

to bring the cutting world close to where
we see most diamonds now cut. but he

did not have all the answers. nor did he

claim to. This is why he made the state-

ment “based on empirical amelioration
and rule of thumb correction." He is tell:

ing us that while some of his calculations

are empirical, some of the numbers he

gives us are based on “rule of thumb"—*

what he deems to "look good.” What

Tolkowsky really did for us was to make
us realize that diamonds could consis—

(cominued on page 37)

TOLKOWSKY PROPORTION TABLE

Stone Numbers #1

Pavilion Angle 40.75

Crown Angle 35

Depth Percentage 58.7

Crown Height Percentage l5.7

PaVilion Depth Percentage 43.0

#2 #3 #4 #5

40.75 40 41 4:

35 34.5 33 33

61.4 55.4 58.5 58.9

18.6 13.3 15.7 17.8

42.3 42.1 42.8 42.6



 
What Tolkowsky Really Said
(COIlllIlufidfi‘flm page 35)

tently be cut to be very beautiful and by

doing so set us on a quest to. find the true

ideai. Modern science and technology are

now bringing us closer to discovering
that true ideal.

CIA has been I'ESeat'chttig "ray tracing."

attempting to understand what reall}r cre-
ates the most brilliance and fire in a

diammid. More groups are realizing that
certain diamonds look better and are be-

coming more sensitive to Cut grading.

Price guides base their prices on a cer-

tain quality ofcut. Given that Tolkowsky

introduced us to the concept of defining
a well cut diamond, what will it take to

finish the definition? Tolkowsky knew
that there have to be two factors consid—

ered in defining how well a diamond is

cut. He spoke about them when he said.
“we conclude that the correct vaiue for

pavilion angle is 40 degrees 45' and gives

the most vivid fire and greatest brillian-
cy, and that although a greater angle

' would give better reflection, this would

not compensate for the loss due to the

corresponding reduction in dispersion.“
There has to be a balance of borh maxi~

mum reflection and maximum disper-

sion. Can one have no leakage of light

through the pavilion and achieve maxi-

CERT FEATURES BRILLIANCE GRADE

Diamond Profile seeks toot’fer a grading report that breaks new ground. Itsfeatures include:

' Brilliance measurement: Comput—

er imaging provides a map of lighl’s

path through the Stone. allowing

leakage to be measured. Various

ranges receive different brilliance
grades,

- Dimensions: Exact proportions are
measured with Sarin’s Dia-Mension.

However. there is no cut grade —-

buyers assess the information accord-

ing to their own needs.

- Color: Three master sets are used to

determine eolor. An imaging photo-

spectomctcr is also employed. but fi-

nal grades are determined by eye.

' Micropbotngraphy: This provides

buyers with an eusy-ro-identify

record of a Stone‘s identifying char-
acterists. '

' Reference information: Additional

information on the cover and back of

the report reinforce consumers‘ un— .

derstanding of grading Standards.

- Supplement: For buyers using the

Diamond Profile primarily for bril-
liance measurement and stone iden-

tification, the Supplement includes
information from GIA or EGL cer—

tificates already issued on a stone;

559mm
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mum dispersion? is some leakage

through the pavilion required to have

maximum dispersion? Tolkov/sky gave

us his opinion and defended it triathemat-

ically in a limited fashion. The answers

may bejust around the corner.

In the next, final part of this series. we

will look at other variables iii measuring

:1 diamonds beauty. and new technology

for accomplishing the tasks.
 

this series using research funded by

i

Al Gilbertson authored part one of ‘
Craig Walters. .

l
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New

ASAP 5.0

T "for Windows

‘Can Handle Any

Curve You Throw At It

aviation. medical. laser. and fiber-optic imaging and illumination systems.

Netti an easy-to-use Vifindons'"
interface plus full on-line help. making it the ideal optical engineering and design tool for every-

one troin advanced researchers to non—specialists.

 
With its point-and-click simplicity and real-time rendering, you can quickly construct

virtually any optical syslem and realistically visualize energy distribution

I

l
l

i1
I

To see how ASAP 5.0 handles your curves. call 1-800882-5085

or write 6400 E. Grant Rd.. Suite 350.

Tucson, AZ 85715.
_._._‘

 
.5; Breault Research Organization ’3'

sales@ breaultcom

wwwbreaultcom 

_.. _. ...
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luminairos, light pipes. and

headlights. And virtu-

aliy all auto-motive.

_. Document No. AR3

App]. No. 08/782,889

Now, the most powerful

optical engineering and

design software is

easier to use

The latest version oi ASAP

models entire classes at

optical systems that no other

single software tool can handle

For instance. ASAP models
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'is GLAD?

GLAD represents the statei‘ot-the-art in lase'i'andz;

physical optics analysis. GLAD can model almost any
type of laser or physical optics system with a: completj
end-to-end analysis. including full'diffraction propaga-j

tion. detailed treatment of laser gain. and many otherva

  

(A 

laser and physical optics effectsl_

GLAD is a product of Applied‘Optics Research ._ x; "M "’“w
(AOR).’the leading company in laser modeling with 20 '

years of experience in developing physical optics
design and analysis software. and is distribUted by

Focus Software, inc. GLAD is the only commercially ._.

available program designed to be a comprehensive
physical optics tool and is by far the most widely used

pmgram for {mucal .and iaser a.naly3's' It '.5 used In _ calbulatio'n' for an unstable resonator with tilt misalignment;
hundreds Of 'ndusmal compan'es and “at'ona' labora' ; includingnear-field and far-field intensity diagrams. Also
tor'es' worldw'de' ' ~ . . Shown is a plot of eigenvalues as a function of iteration

GLAD uses a complex amplitude description of the cycles to indicate progress towards mode convergence. ,

wavefront which allows modelingjot diffraction through-

_ This-screen capture illustrates GLAD performing a ‘

. . tel. . otl.out the propagation path of the optical beam. Conven-
tional geometric ray tracing programs are fine for intensity. Beam 1

- traditional lens design for imaging applications. but are. ‘ . G Lilia.iftfiié‘fi’fisiiifé’a._ _ . - " : It It: -3.lDD[t01. 1200!? D1.

unableto treat general diffraction. Iasergaln. nonlinear » we camera nataragefaele,az.ld.st 1.:ouE20I, 4.5mm, ionosons
optics. coherent and incoherent interactions. and other

physical optics effects at which GLAD excels.

GLAD is available in two levels: GLAD and GLAD :
Pro. Glad Pro includes all the features found in GLAD

plus advanced features as described in this brochure

Applications for GLAD '«vase.st
Everyone who works with coherent (or partially

coherent) light can benefit from the program. GLAD H .
has been applied to a wide variety of the most a'd- ntenslty, Beam I
vanced physical optics modeling applications inclUding' "sca'w'mm' "we '°'°°°"°
commercial laser design, laser research experiments, . I . . .z " -

stable and unstable resonator design. transient laser 705:9th demonstrates the advanced 30 color graphics
response. photolithography. high performance phase 'ca’fiééflily Of,GLAD' Show" ‘3 the ’“terls'ty Profile?”
plates for beam control. diffraction effects. and single Hermltisawa" 75W?!” "70“ 93mg 3 commwd
and multiple mode waveguides, . isometric and contour display.

..’ a ; Inf-.1: ‘- 2-.

 
   - ' lir’vmvrw-‘iu .. , .. .are:resoeraswmer

Focustsoftware, incorporated
. P. O. Box 18228

I =l . Tucson. Arizona 85731 USA5_ Tel: (520) 733-0130 Fax: (520) 733-0135
5—5“:- E-Mail: sales@focus-software.comk .5: 1 soFTWARE, INC, http:‘llwww.focus-software.corn

v

mi: nae. .
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ni’; - 1' . ~ , hf,- 4 I _ ~ . V
' - ' . ._ ‘ is:

- '{flGLAD 'Featu: es:

Integrated design environment (IDE)
I. Simple or complex multiple laser beam trains

‘ Coherent and incoherent interactions

Nonlinear laser gain models

‘ Lenses and mirrors: spherical. toroidal or cylindrical

'General aperture shapes
ear; and far-field diffraction propagation

tableand unstable resonator modeling
péicial ~featuresfor resonator design
elder, Zernike. and phase grating aberrations
mo lied random wavefront aberrations

his ‘ 'rror-é'rrays ‘ ' 5 '.' '
fiabIE's ié arrays to 1024ix 1024 and beyond

 
 
 

  

 
 

 
 

 
 

 
 
 
 
 
 
 
 

 
 

 

 
 
 

 
 
 

 
 
 
 

 
 
 
 

 

. guta'r arrays a'n'd'Sepagr'able diffraction theory
o'p‘ag‘at" n of niultipie, independent laser beam trains

. tom'atic-propagation tech‘nidue Control
“in .neeié '. ' . '

loiba o'o'r'dinat'ersysltem .‘
r I re mirrorloca'tions and-rotations.

_V ' ‘ cal aberrations ' '7 - "' i "
igh Eres’helnumb‘ers‘ ' .

- "Zonairadaptive optics 'rnodel‘;

Phase conjugation r j;
. Polariiation modeling

'Partially‘lcoherent modeling;
:ABCD propagators ' ' _

Fiberoptics and 3ft)~ Waveguide
Binary optics and gratings ": ‘

ill-Q- Vector diffraction forl’h'igh N
M-squfa'red charactér‘ii'ation?

7'_. Finite-element the'rrnal3'rnod'ellin
1....f'fPhase retrieval optimization
' iSimUIéled annealiii‘gjoptimizatiqn.5‘ ‘

"GLAD’i-‘Pro Additional .eaturesg' 3

 

 
 
 

 
 

 
 

 
 

 

vefront after
the shape of the
Bare ignored in.

 

 

 

 
 

 
Self: cusing e‘rié‘cg‘s‘

asere'fffits: "
.Rategeauation gaih'?:'

5 ' Laserstartup-an‘d‘Q-switchi _. _
Optimization: ’ t.

Lé'a ' squares optimizatitfngfany cOnfig'Uration -
Use defined meritfunctiorisfiz" ‘
An§;"s‘y'stem parameters may-he'optimized

  
  

 
 
 
 
 

 

 
3;; Geometrical opticsf‘ “e ' _ ‘H— '- _

. 4 ' Exaot‘sft-‘jrtace by'sUrface raytracing

An isometric intensity plotting illustrating. energy exchange Léfig‘éroups maygbe defih'ed'énd analyzed
between two parallel waveguidesjhe beam prepagates _‘ LAtmosphéric effects-'5': A '- -
from left to right in this view. The‘eh'ergygfrom the upper ’ - ' ' ' "

guide initially couples into the iqurfgiJide’,‘ and then begins ’

to migrate ba‘ckto the Egbergmde. "

  

Kolmogorov turbulence ' -
Thermal blooming :

 
-

.4;
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 Documentation . -' ~ :r 

Comprehensive documentation is I, rpvidedin: ._‘ . , . I _ a .
several volumes. The GLAD Theoretical: 1 ~ _ 1. " " -' '__’---_- .
describes in detail the theoretical and hunt abasis ' ” r
of the program. The GLAD Command Descriptidn is a

comprehensive description of all commands, with~
detailed explanations of GLAD syntax and comnriand

options and use. ‘ . ._

Command tilesforoverQO examplésérédistrib- J7”:- tT’M‘" ..
uted with the program. These may be Used a'sfipro- ’ ' ' ’
vided or modified as required for new applications. Th

GLAD Examples Manual describes in detail themost 1'
commonly used examples with the__remainder;being
described in the Supplementary Examples Manual.

SUpported Platforms ' - ' j " f ., ibis
' .g V, I. V' ' ' ‘ abuts

GLAD is available for IBM PC computersfgrunning ' j' 'V ' ” a H I
Windows 3.1, Windows 95. or Windows NTJZSeeIthe
current price list for versibn numbers appropriate for

earch‘o'perating system. ' I
g. ' GLAD is also available for many Unix-workstation

in'cltJdingSun. HP 700. and Cray computersi Under
Unix.iGLAD provides multiple graphic displays through
X? ihdows. A client/server architecture allows GLAD

. .» .
rut. .

mine when a remote computer.

Technical Support 

 
 

 

egitechnical support on the use of GLAD is4

ed directly by AOR for one full year from the
purchase. Technical support is offered via

telephone. fax. or e-mail; For international customers
fagagd e-mail allow quick and convenient support

 

‘)

iv.. 3“
.fi

 in _.b:e;causejofGLAD'stext-based commandform'at.‘ - ~ . _ r fiéfategandmoéméq-
fdditi'onal technical support beyond the first yearis; '_-‘phase aberrationfirbitrary plaseiaberrations maybe;

availabiethrough the purchase of eitherateChnical raddedféthe beam at aranxpomt ""
'f supportcontract or a version upgrade. One ful|,year

watfa‘nty-is provided with purchase. Any reported
.u _ defects-will be repaired at no cost.

*Eigéiuaftion Kit

‘ he Evaluation Kit provides an exact “test drive” of

G“, . D so you can try the program before buying. The ,

kit'irjcludes the complete GLAD documentation’as well .
as-a fully, working copy of GLAD for up to 30 hours '
usé. The price of the evaluation kit is fully credited
toward'the purchase of GLAD, ' "

For more information...

-‘..<.vwere);,,-..-
"‘é

 «.41,»;~.~1,."z::

 

For more information on GLAD, or on other Focus
Software inc. optical engineering products, call, fax, or
visit Our web site at http:ilwww.focus-software:com. or

- ‘. ~ 1 The intensity of a focusing beam shown as a through-focus
e-ma” any quesnons to Sa'es@f°°”s’s°fiwa“?'°‘1m' plot. Note the full diffraction intensity is displayed as the

energy propagates through focus.
9,,
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Whatr's LensVl'Ew; V
LenvaEw is a_aatapa§%‘

designs found in the‘Unitetiétate'S‘
More than 9.000 corrtptetezjbfptlg ‘
examples and zooqfipqfitié’" 1" a9. ‘ > i _

. _ inclhded. With datafrpfit:‘thjeflateéflfgggtgghroggé? hé
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.' ftéfisvtew has a tier‘yp

wfiiphpermits searching 'fhjoughttje.; ore tha'fi 3900
optj'catdesigns (about 15,099 incltjtjjrtQJOOm‘p‘oej;
tiofnzs) 'using simple or gueri :(LensVlEfW
suppbrts searches u‘singjrifirfierioal? _perture,.'fiéld. of
View, magnification. numbéirfof' eiemi’fits', wavelength,
and much more; there are??? se'ar‘ofiaz'bileparameters
in all! Searches may incltjdegrang'ea onfthe paterjti;
number, the inventor(s_) ri‘ahte, and mag/3959 Boolean
operators to lookforoerta’in Keyword, irj'the apetFaet.
Lens‘VIEWeXpé’i’ts tdiZEMA-FX!
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, Blast of 8|!.\'1~LenS'V|EW"eXport5. lengthiese pate“;

YOU f a r

can‘ generate a ZEMA‘X'form'at lens fiiéf_‘_1f you f.
hav‘e ZEMAX, then you CadilOad Lip'theffile andipjégin "
mo'difi'q'ation of the lens {or "four spe'ciftc'reqwrefiggts. «
The extensive data base ofgLensVlEWrCoupled?” ‘
the powerful Search 'erj‘g’inéfind ZEMAX file to _
export capability, make Le’h‘sVIEW an 'i‘i‘tvaluafile’
productivity enhancer'foirghevery.opticattdesignér 3er
technical patent res§arcfier;-'LenEVIEW'also eig‘
data in CODE V® .SEQ and-iother tefis‘d'esign -"‘
program formats. - " '

designs in ZEMAX tomatti‘At the chatter? a buttifif§
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éfifiarcé : 'Lens VIEW: The indispensaute . m
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Every bbtica' deéigne’ Shofildtt‘tave a 0%3Y¥§f§ V
LensVlEWv.__L;i'sirJg' L-enslew 19:dg-_the [)3ch
researéh o’ngexisti‘ngi'optical can 53' | »
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. . . . ‘ - “",'~ ' nflflAllfluflwl

less hours-of_f_rustration and wasted effort. mum». my?
LensVlEW-to Search for designs Which are-i ‘_ ‘ m,
the designijiou need'takes only minutes, and 'es you. I. __ "i A W
a great scurce ofstarting points for optical désjgifii'. '1 " " ~ ~- '
Once you have found a candidate design. eitpd'fiting ‘ _ I __ 1 r . u .

~ the lens toa ZEMAX format file is quick andfjléfasy. " ’ ~i 0'- 5"“ mm miahwvr;m~mumx

Once in ZEMAX, the design may be modifiedjogsuit V ‘1 maummhmmJ . mum—uniln—omnI-w—I—Im—wmuv... MunID—hum—am—lo—unm—m

the specific requirements at a hand. LensVlEW vyill ....._._.__.._,_._._.......e_.__.,__
likely pay for'itself the very first time you use‘itM "nd Willi; Lfinfiw&?¢=§:x‘"* t.
prove to'be‘an invaluable resource for every. fitical I . man—$43.7.--“m H
design project. . , .....i..~.. W”
Intuitive graphical intefiabe

05-

 

 

A l-Eritflz’idg‘s‘ia :
‘ ,W'd‘tjaé‘QE-e -

. .. . . e . . . ‘ (0953Phié‘50blt3gftyefi ,
. The intUItive interface supports multiple'grapqhic a "‘*.’:‘fi’"-‘«+<-ki er. .r

windowstjjncludingcross-sectional layouts. abe‘fi’ation 1“.
plots. angnu'gnerous dialog boxesand text dispan«h, -

iii/immeaf'iggeaberratieh plots inclu'de iongitt’iciigei 3:
if spheridaliaberrationi'jbffense againSt the sinegcd’ndi-.-:.-_a~ we: '3 «:2: '; . . . “.33

. (ign, sa;g_i’_t‘}=awlv;6 tangential astigmatism, and distortionsf
viiiY 7'displays multiple'text windows, includ- 5..

preseription‘data, optical system data; W _ w
lassification data, bibliographic data. ‘;; . ‘ . 3,, nun _ '

  
 

 

   
 

lg. : .
u 

 _Worse“,
‘ regerencesfiited; inventors, abstract text, sample __
'glgi'ms,iaigyd’gpplication data. There are also .vvin'dows ::
'vgglgbh dL‘s‘tflapyt\user-defined data, so that noteszjmay be.'_

dfded t“:, eachdens fortuture reference, and Windows .51134244‘ .-'§-..‘ ‘ . . ‘ , chi-4' ""-

which-p .oyidelonline help, and a complete reference of
U_$:i:a_ng gensVIEW classification systems.

vEenSVIEWTalways up to date
»‘ "ye

 
 
 

 

 
 
 

I
'1:

‘1,

  

u_ wllumn4, . - aim-‘Hfimn—n' uni—"7—‘h

1 fi’g'ohe'e' the.desirediens_'is§£océflteil,tenétiltf the 3 r .
' .ata lingo a ZEMAX'Iens‘fiiec-I‘AbgeZe is a cdtitf'fmach‘ine lens- _'

°“ (on; Lens VIEW below is.§the.='lén‘s expggggtquEMAX;
;

' \-~4'L~'-~,-*:",nwt.t:¢t 4

 
 

 

F.
i'I.

 
    

 

 
 

  
 
 
 

 
 

 

 

.év ?‘.'—e".3¥:'§W .ns.» _ if. e .
395:5LensVlEWsrequiresSQMb a CDEBQM
"'T ,--: rt Mgd'f'fre‘eizhard diskJispacefi'sjaf-parate
fins degree-v each as 25947“. is heflp'ful'vbu

reqt'i‘i'r'éd- '- 5 " ~'

 
adérwmciowéisi orwifiiéws

   
 

  
  

  
. -u t, ' _ . .. I L“? I." n ‘7' :2 i. r.

For or; Information... .' if ;.:-l I. 1.3“- *

, 'LenstZIEW is aiproduct of Optical Data
me, and is distributedworldwideby Focus Samara. ’;
Inc. For more information on LensVlEW, or on‘tfither
Focus Software optical engineering products, call. fax.
or visit our Web site at httpflwww.fodus—softwarécom.
ore-mail any questions to sales@focus-softvvare.oom *

 

 

 
converts any patent designlinto a ZEMAX tens file.

pensi/iEw aiso‘gehereges cope V® sequence files.
r" " Fri" '4'.‘ -~\  
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Creating and modifying a
Ligthools model

Lenses can be entered with three to

six mouselclicks. Light rays update

interactively when a lens is saluted.

dragged and Elropped to a new position.

' BéémSplitteié.'_ntin6rs.politgdns.
' sbheres. and firisms cant!“ be entered

intcmctivcly by indicating

positions and

dimension; with

-. glihgi'riiéusg or key—
 

,hog‘rd‘triptttig   
' Ediitfig ii straight. '-

forward. Use the right» -
‘ hand mouse button to

sélect any element and a

dialog box appears with all

_ the data used to define that

‘ I' ‘el'c‘m‘ent. The u£er can edit any '
{dialog box entry} edit the modal "
via the table view (which, in

spreadsheet formal defines the

entire LightTooLt model), interac-

tively edit anyaspcct of a single or

g-EShtiéd.sql of'ttlcmgnts using the
or iteyboird :ntry. or uée écript

‘ ‘. lahguage to develop or mbdit'y the
LigbrTools model
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Opto-mechanical Design

‘»\’!Ih Ltgt'uTutnit. (lesigttzls can lay nut optical and Sll‘thlLIml elements

ultilt: xln'u'lttucuusly comettlcring the optical effects ofall syslmns pill“.

'l'ltc dmgn ttl' unl'flcs. SifLIL‘llflCN. ‘nttttnls. and flcxuro ttll betml'tl from

int-ttcd-ale ntzt‘etu an lllt: Ittczztinn and exact shape twill-c optical elements

and :hu light prupugaling Ihmugh Il‘:(’ SyKICUI. Using. the same

Light-Tanix "cultucx. :(tl‘.llllill‘ttl,\. .11th um Jntml'ucc us the lens ele-

t'ntrntx. :-plt.-t:t:c3:tttntca| tlcsigncrs. ICI‘.) designers. and optical engi-
 

ncsw can eat.in mate data. untl psrfmm trots-functional "what-ll"

dcs‘gn trade-oil's.

Lt;;>lt:'l‘.-:.-:I.t :tlluws lllt: packaging In be a pztrl ol'lhe same

mtxlt‘l as Ihc optical \ySIttlll. dcsiguctl ximullancously with the

optical system. or EIS input Cl item not to he violtued by the opli-

cztl design. Ltgt'ttTtmt'x providea‘ [0015 for handling the com-

plexity of irmgttlur or folded three dimensional cnvclopu as

n phys’ttntl bttttntlnry conditmtt for complex optics xyslems.

Complex Optical System Setup

Ligltt'l'mn‘t is particularly useful in the xebup and vixualim

lion nf muIIi-pnth or folded lcns Fy'itemx. or systems with prism

02' .rrcgul. :Iy shaped opttcul elements, With Lrghl'l'rmix. problems

with Sign convenliunx. complex lahulttr mttdcltng olptisms. nttn-

nmdclcd httuciutul c]cmt::1l:~.:t:td simplified Icnsktplicul shapes are n

=3ka- ul the past.

Once a bmi: inynut ix in Lighr'l‘mxlx. Icnx‘ designen‘ can m: the ()pli‘

ml t-u‘culzutr I‘unctitm to manually iterate or. clcntcnt-spacific uhttpL-x' nr

[Gull length obéscliux. Dam cant be [ttuscd l0 CODE V l'nr Utttnprchcmivc

<ystcm-witle :tplimtzzttmn and :Ittttlyxix.

:\ system optimized in CODE V can ht: Intnsfcrrcd inln IiglrtTrmlx fut

tntcgtutiun with the structural elements for final Visual check.
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Stray Light Investigations

Stray 'ighl. energy trucking. :intl ghm: hung: inveszigxt-nns arc any aim!

stz'uiglnlnrwuld Liam; Lttvam-u's' ThIS Ix herniis'c may suzlurc in

[JIQIIHTUHI'IJ‘hiliflpllCiil(l‘iafflClEI'lSilESSuth1l\lCr='TIEl ICflCCl, ;1l2.\'orll (tr

xpliz {with dclincd split pcrccmagcs). For example. 2'. Ian: edge. at own at
remitting ring 5.1an made zclluctivc and light rays xtriktng :hc Edge

wtll tcflcct and t-ntitiziuc pmpaguiing through the \yxlczn.

Ray puttcmx cm: defined uityWher: in th‘. ayhtutn zit any plllnl

to nhscrvc how [he light propagates LightTn/ih will ziuzonzuitcally

generate any requiied multiple ray “branches” and truck the pur-

cc’n ulcnergy icmnining with curl". my.

A gtid footprint plot. combined with Inbttlut clztlzl specily-

mg enErgy percentages at each point Where a my passes

lbrough at. s‘ll‘ClllCd suilncc. pfl)VlLIC\ quanlilalivc mfnrmzmnu.

This data can be vtcwctl directly or paSKCd via a tab delimit

ed file In a sprcadcheet or l0 malhcmallc‘dl software 1hr lur-

lltcr manipulation.

Conceptual Design 8: Proposals

la a competitive enwronmcnt. busian is usually won by the company that be.“

cnmmunicmcs its \‘iSlon. For dew-clown describing idw. Inclhndolo

gicx and and products In potential CuSlnlllClS_ Ihc benefits of

a camplclu, accurate. and exciting visual description til the

snlininn cannul be overcmphasizcd Only LtghtTuuli‘ pmVIdcs

these benefits in lhl‘ optical design arena.

()ptitul cngincetx (amt quickly trade all :tltcmzilivc opltcal <ys-

tcm :ipproac'net in ihf.‘ early dcsugn phase. incorporating: inpux

from other engineering disciplines l’ntuntin'i pmblum aerkL‘cw-

cred mid C0”€Cll‘d€'i‘:|’l_\'. avoiding cost Iy thwnStreum changes
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Ligt'trTnnls has many powerful intern: live features which empower the user to

work in the most efficient manner pos—

sible. 'lhc guiding philosophy in

LighrTonli development is to produce a

softwaré tool that allows the user to

concentrate on the design task, rather

than on how to us: the software.

Output includes encapsulated

PoslScript. DXF, lGES, CODE V lcns

data. CODE V plot file. LightToaLr

I script. and labdclimitcd spreadsheet

formats; v _

_, Table viéw' Provides tinpreccdentf
ed ease of access to an interactive solids

system database which defines the

entire model via 11 user-expandable,

outlinclorm spreadsheet for system

investigation or modification.v,- ..

Construction tools Laym. grid

support. local and global coordinate systems.

sketch options for common optical shapes, and ,

standard CAD manipulation fgaturcs give
unprecedented ense:oi-use forth: creation and "
modification ofoptical - ‘
Boolean Aoperalions Union. inter-
secr. and subtract operations allow for lull cre-

ation and editing ofsolids. All element types are

supported. Cutaways can be made to show inter

nal detail; of optical elements or Siruclure.

Non-sequential ray trace

Physical representation oflight prepngation sup-

porting split rays. amplituddenergy tracking of 
Page 375 of 390

individual rays. grid footprint and Iabttln:

lfp'L‘\L’nlklli0n$ ol energy intersecting n <ur~
lute.

Diflractive surfaces Atty st...

Inc: can he \pt’cil'tetl its dilt'mrttt'v: am the li‘ghl

propagntes :tpptnprintely through tttttli'or till til

the swim. An unltinited number til~ tiulttplc

ortlrrs can tr mncuntntly tint-:d.

Viewing vtt-w options include 20. to

lwtrtt'nime. hitltlcn lint. silhoucnc. ulitl. tintttlu

L‘t'nI), tirlti point. gloss" map. not] ttthulurdattt rep

l't‘K'Enlillzllth' with tt'teructtvt' real-tints sitttttllnnc-

out oath-ling ul'ttli views

Windowing Mnsintttin Ilcxihlity with

pt'c-dt‘lint‘d and ll.\'l!l' tlcfittnhlt' \'iL‘\l IllglL‘S.

including tnzattittn nl' Ihc El) tmu‘cl'. .tttu. [ML and

tour pnncsiztllttu mg multiple Yitfilig singles .ttttl

inn-gnilit'utiutt l'ttt'turs ‘.lII ll single tn-tdt’ll.

USE? interface SIutc-ol lnc-tzrt tntEr-

I'nt‘e includes a toolbar. pttll-dmt'n ntcttux dining

hows. COHSItIt panel. on-Ittte 'ncljn including  

 
 

OHS-III": [‘lilllli‘lt nzzd icon pnlette EilL'h icon

contains r‘xniunulorj.‘ :ipltcrx. .

Dynamic feedback-[mains

"rtthbcrhund" rt} It: feedback during

t’ttptitt‘nt'r functions t‘iit silhouette hits-gt
"ttttrtt'lt' l(l sci-:txd denim: ml to lilz.‘

room

No data limits Ugi’uTrmlt

In» c;stt:ti:ttl_\ "to tl;t::t limits. For

:nsltznt'c it \ui‘iwts llll tittiimitcd

Illlllllk'l ol' \l'tliitJL‘S. ult'tttcnts. tunclcngtlts. Ie
. . . In -

rclct'cut'c I';l\'~. .tntl loads. Aperture \itlp“ arc {U’fluunpr‘ (“lulu‘ ii is . ' ‘
u ‘: .inlhiml \ / impwlw‘tlttittithic at an} Ettt‘ntitin. A Ii elements and rays

cnn he positioned at :lll)’ lm'tttti‘n  
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' ~7Uglz'tTooIs.orin conjunction with- ’ :1 a

', traced. U'glttTools lets you oesignate'

‘ 'Ligttrmrs'g' tomalieolly ensures "

 
  
  
  

   
  
  
  

  
  

  
  
  
  

  

lntaging Path Module

An Imaging Path Module may be

licensed for use with LightTooLr. It

allows the creation of a sequential sur-

_ face-based definition for lens design _

~and analysis, for use direhtly in

cool: v.
Analysis of the imaging properties

of optical systems requires identifica-

tion of a specific sequence of surfaces

along which paraxial and real rays are -'

 

'any number oftitese surface sequences. i'

called imaging paths, for which

paraxia] properties and solves, ray

aberration curves. and other quantitative

measures of optical performance can be: j

calqttlated.

 
“that Contplex mooning-innit»

ple‘passes througlt surfacesand. beéntl

splitters are correctly and consistently

{.modelCd. ' ‘

I Tit‘ésequential‘ surfacie‘definition tn
 
 

hetm‘agtn fithifi'iiésinétsiitépon nutty.
V. little lléntbotns'in‘tl’te'fsinteimaging y‘

but'insteod emtes edistinct imag-
ing path at each split. The definition of

these image paths can be either auto-

matic vitt using a "point and shoot"

' teehniqttc where a noniseqttential re)! is .‘ '

p‘rlopog'ut‘ed through the systétn. oruser __ '
V delimit: iria 'sufiace-bo—so'rfacc s'clezc': '
tion.‘

 

 

 

 
 
 

 

 

 
  

 
 
 

 
 

  
  

  



 
'3”???t , _ .

r Opglcal ResgaJphfissoclates

- Cbgii'cal'Reséaréh As'sb'ciiqfes-(CRfifizl _
r le'adcr in. obtigs indqs'lryfioth ‘aS'llié iargésl

 gleam Idefilcaled :6 getting the Standard~

 

 

 

 
 
 

njule fiéld fof the timeliness of our response

apt théltecypiqal compleleness and accuracy

indinéndéhtoéliqaiiéfiéi. céfii‘ EE’Y'“V.   

' upon:

ggfilar-mit} I ubijiiie's an'd quiiiherix‘ -'
 

.nemkif‘qrshclp lie‘e’b‘fipu‘fi k'hoy‘vgeéigé up-
 

[zifilé'eitfiér through 3

r3"? <. u 1;: I - r _’
[s_ nsmjrcgjhat a]! of our customgrs have

. grim 1"». - -
....(1’{.’:~3’.125' . . ..
er‘gyggaugfiegrwuh lb; ~

A .fllG—Jpgggf nlsmay,
'

 

East Coast Office: . I I -.
CODE V and ORA am ngislucd Lra'dcmark}. and UghITnols is a trademark of Optical Research Associms.

From com helmel mounld dkplny syslcm bascd on Honeywell palcm numbcc U5. 4.854.638

»..:_;\. _ 

q
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  Non-Sequenfiat,  
 
 

  

  

  

Whatis OPTICAD? ’ x 1 If i' ..

 

 
 
 
 

 

 

L553 . “ -. OPTICAD is a‘flexibie, easy‘to' usgirion-sequéntialig
.I-‘stra'yiightf and iIlumination‘opticéifiysgtem modeiifig 3’
r'pfogram for Windows. OPTICAD? _rivperform analyst

' fiarbitrarily placéddpticalcon'ip'o ‘nt's',withthe
Cep'abilityijo do unconStrained‘ray'tréoirig. reflection, _
‘éf‘éfijfi;'ecatterihg',:ah’fit it‘lunjtirjw"fioq‘mbdeling. _ ‘

dFfiiCAD sufi'pode‘tfefriéestfy" orsfégjlighfbipeé, ’
‘ prism igeometrios'hapes‘}and _fijto’p'tical compo-

‘ I‘htsgsou’rCes mayfbe'moldeledf époints, lines, or
u’ttfaoéfs'._-S‘ources’maj divergitiig‘ L’pollimated. an

m‘iiitifii’e so’urces‘m'ayp: ace'q- 'tia'n‘ jpcation. Sur-
‘ "s'ifpayizpe refrectiv’éorrefleotive,sarid be diffuse,

""" “ - -' 3 ‘ . _ _ . g

8 P97“? i _ __ “Cap! _, illité'trate‘SjO.§_ft¢A_ performing anon-
-.>-:‘Arbltrq,r_y She??? "nCWd'ng arb‘trary "th P'Pesy ,j sequentiatfray tiaée'or an A536 pEis'in’fNote the collimated

PEEWSIE‘IWJUsefid.?fin¢dige°mé}ri§al gbjeds may be beam entéfing:‘tr5}j7'the left§§ghébeahz passesEthrough-e
6geateg sing the'powe'ttifl po‘lynet modeling capability. beam ekfiahder and-ithen thffrigughan A“th priSm with an

"'tliré‘l'éy‘s't'em mog'elsmay be created and modified internelzjroof, andthen finallif through‘lé’b'eam‘ reducer.
.“g‘z'le'liitiér‘ macroiii‘kv'é'éoripts or byV'usi‘ng stock parts

ram pulii-d 'W'n' hienUs
“ t ‘Fc'iz'ib'rchD _-_

_fihr‘jiyeh'aped conce'htrators

 

 
 

 
 
 
 

 
 
 

 
 

 

 

 

  

 

 
  
 

 

 

    

 

 
 

  

 

 

 

  

   
 
 
 

 
 
 

  

 
  

go? .

"If 9? arb‘} .
 

 
 

 
 

  

  

  
  

 

6i. ..
' ' fit’._a_naly'si§abaméig'esign.

,t . ..
lasers ' . _> I ’

Qraiing'i_h'¢idenc¢3§§niési xiray telesgépig's ‘ - This ploéyemonszrat’es how owl'vo can easin handle
'j-‘Reflective highwaymarkeré, solar collectors ‘3‘? Sources which radiate in a fuii sphericat pattern. All the rays

. 3 _ Axicdng‘popncs _. i' ' ‘, .5 exitingfthe source point are collected by the elliptical
reflector and imaged to the other focal point.

.1
 

 
 

 

 

   '5.” mum»; ‘. ', v .~ ' -‘o '[a‘m'iirp " ‘76.:
   

’ »—'F'iber6p'tica| design‘arid multimlode fibers"

  
j'iFocus Software, Incorporated

. y ' O. Box 18228
, : - r-i‘Tucson, Arizona 85731 USA

‘ Tel: (520) 733-0130 Fax: (520) 733-0135
:E-Mail: sales@f_00us-softwar'e.com_ 1 SO "\K:f iptt'p:tiww‘w.focus-eoftiliiare.com ‘
 

‘.‘ :i

x:-
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An overview of OPTICAL)“ 1

on’iCAD uses:a-si_rrr'p__l.i .

suchgag'li'ght pipes aceted'surfaces,‘orfiprism
maCi'QS' ‘ fie-Written" l @fiSimple ASCII scrip-3; -‘{a . ,1, k- V "it ~' ‘ "fir . ‘5‘ " i"$:"“' “ , a "at:

‘Fhe‘pglynetmacro commands are used tqfiefine
t.,. ..

Ma'cros.are-generally use

arbitraryflobjeets'ty'hich a?” tippiposed orfrfitiitifiim "
fa sets.'=;__(_3roup's:bf_ .polynet-dé'fined objects'i'may‘
to implementasyspm of arbitrary complexity. I. _ ~

O‘n’eel'ithe optical components are definedf.'sauroesn
may be located, also Vla direct placementor macr r

. ”"‘ ‘ “ ‘ ’”" JAE/[ii”|ii““.'¥§"mi'- fi‘n’t‘ii"

. -.~:v<‘3.;' -- = T . < M
“Q” "-_I‘.-r~ 'l-gZ’u . _. --‘E*- .r .- ‘ «gm-1r“. vs.

script Source‘s may be Cdl'li‘rifi'éted or divé‘rger‘if‘vig’r’z: .: 7-"? Wed/919 "ereizti‘n arr-Me,IPPI4C69ai9$3
tions allow sources to illuminate in a va’itiétyiiofgisgibu:ir;- segefimtion ofyery 9Q t§h pas, Ingiqqgng thigh; q ,0
tion functions, inCluding canes. square. ;'Gauss'ia‘ "or ?

 
9183‘:th .eitrer. 'ZEM: ti...

‘ - amt) - impaction
r

Lamb‘é'rtian profiles, and'rnore: _ ,_

Ray densities may be selected, and: ' ‘
OPTIC/AD will draw the rays'-p;ropagatin'_ ' “if

system. OPTICAD,determine'§_vwheretherayl'igbtgnce’i
the geometry is definedfiaysmay intersectiéd""'po- '
nents in an arbitrary ordéfi'. There is no need-(ta

‘ the s'e‘fi'uence of ray intersedtjons as is‘fthe‘fca'savliith
conventional ray trace cod 54:

FinallyI OPTICAD produces 3-D isometric VieJiIs of h i
the optiéal system and maps well as wirt'éfram‘e's and '
(optionally) solid shadedvquijglfis. Illumination distribu- !

if'“ tions onaibitrary surfaces also available. '
ORTICADitanabiiities' -

CodejArfichi'eoturei I
‘Ffinfigjiei’twindows code A

User. I'ntegtfape‘; . git '
Bull'dgfir merius ,
Toolbérngr frequently usedflfunclions‘ig-

maqro scripts l
FilliIS'Djrnensio'nal CAD format j _ -
EgpklgleES an‘d HPGL line Work mess '
pfitstanding interactive graphical interface .'no;

  
.33.: .

v. r:
' ,

On'liffe‘ :élp
Grapiiie'a‘T'Displayszf

iso‘rijl‘etrit: and arbitrary angle 3-D view
aeD_;fay;trace view
Spot‘aiagrams
Energy plots ‘

2-D Intensity maps

Optional 3-D solid display

3-D Global coordinate system
Documentation: '

Users Manuat

Application Notes ,

More than a dozen complete examples ' r
‘53;
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» '- - VOPfltAD-OFMAC‘ t -
odlfy Aniler mer Mnduw flzlp

[Emmott - + val—«J
 
 

a" Nai‘truefgblignta‘nd shoot non-sequential
1 r oelenyivnejyuplike song go-called non-sequential ray

jgégram‘gwni, fladdfio‘."non-sequential ray tracing as
“Taft-afterthought? ®P_ jICAD does not require the use of

_. : Fiend fiéggirt port's; simptjiplace the sources anywhere
_ .__, , n'a true SD-sbace. and OPTICAD determines auto-
ntgtioally whe lift}

 
  

  

 
 

 
 
 
 

 

  
luv gum: “Itching n In human - 0.5000», mm nu - Luauann

 
 

  
  
 

  

  
 

a" .I. .. ‘1 1?.“ i. L..: :.‘ 2 ."."“ i
. - V9597 “ veryrg “Jag/g tsources may be placedanywhere" t , 9&6;

i'C

  
  
 

 
 

 
 

 
 

 

 
 

 
 
 

  
 

I réfléfiiiort‘éfind Fresnel'reflection
_ Sution‘andifadiometric analysis

Diffuse s" ftéring at anjilsUdace: .
7"LambéfitiazrtiiéaussianlgPower Lawa-Y exponential
'Monte Garloisjmulationw . I.

I olume ali U on (Bee’rgis law)
:Mirro‘rs .: ' v

' Full and parggi:sfiheres‘i'guipstaids, cylinders
On- and qfigakjgparaboigfs
Elliptical oarabolichs ,7
Arbitrary'3éD fa‘oet'ed refleqtors ' -
Import from- CAD progrants via optional tGES translator
Cones and oonics.
Compound Parabolic Concentrators.(CPC)
Winston collector; 1'
Diffraction gratings

Lenses 1 ?

Sphericalf "

Cylindrical

As'Rherics'

" "IESFLé‘snel Lve'e‘ng'se'sg~
‘- 'gihffractidrggrétings

l-l‘ofmb'léfély akéitrarmjhape' :
 

  "" - -‘."‘:'-':‘:5<+ .  
 

OPTIC“) - mount: " '= E
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. g _ gnulyu Options

Two optional OPTICAD features are available; Mu a ' a L"
The 30 Solid Model-display o'p'iioiiaodsihe

bility to render arbitrary optical systems usian a "'53
shaded polygon model. .This teatiiréfgireatly enha'nCes
the visualization of the optical systémehe shading
may be made partiallytransparentso that the ray"
paths within the solid‘pptics may bepbserved.

The Opti-IGES CAD-,translator‘okption permits: “*5
translation between OPTICAD andJGES format files. .

This permitsglGES standard CAD‘files to be imported '

 
 
 

 
 

 

into OPTICAD for furthernon~sequential and illumina- it. 2 '

tion analysis.;OPT|CAD can exportato IGES files. s ~_l~-————-—|
option. ' V - > “i . r- - _ {a ' if" ' 231.1 r"
  

figure-illutétrates the non-sequential nature ofSystem Riequirements _ . r-
,CfiQE Note that 'rays which do not strike the lens pass

OPTICAD is available for IBM‘RQ‘computers’ii-I
running Windows 3.1,.Windows 95".”f0'rWindows NT.

System Requirements: _ f

i486, Pentium. or Pentium Pro oEU
Minimum 8 Megabytes RAM 'I‘ '1:
.10 Megabytes of free-hard dis‘kisjpace

Technical Support 

OPTIiCAD'comes with 90 days'of'technical sup-
port. Additiorjal techniéJaL'support and upgrades are
sold byviit’he year. ._ =_
For More Information. .. .

is a product of the OPTICAD Corpora-
tion, and'is-distributed by Focus Software, Inc.
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"-Ifhéjfiowerful polynet feature allows easy definition of
' " tenors: component shapes, including this prism.

 

Arbitrary masks may be placed over illumination '.
distributions. which permits analysis of instrument lighting. ‘-
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