UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : 9,046,688 B2 Page 1 of 1
APPLICATION NO. : 14/272866

DATED :June 2, 2015

INVENTOR(S) : Artur Hoegele

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:
On the Title Page, item (72) Inventors: delete “(US)” and insert --(DE)--, therefor.
In the claims,
In Column 10, line 59, delete “3™ and insert --3°--, therefor.

In Column 10, line 60, delete “14” and insert --14°--, therefor.

Signed and Sealed this
Twenty-fourth Day of November, 2015

Decbatle ZX Loa

Michelle K. Lee
Director of the United States Patent and Trademark Office



Patent
Attorney's Docket No. 0902-046

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of
Confirmation No. 8559
Artur HOEGELE
Examiner: Hee-Yong Kim
Application No.: 14/272,866

U.S. Patent No. 9,046,688 B2 Art Unit: 2482
Filed: May 8, 2014

For: SURGICAL MICROSCOPE
WITH ENLARGED WORKING
DISTANCE

N N N N e N N et s o v s’

REQUEST FOR CERTIFICATE OF CORRECTION UNDER 37 C.F.R. § 1.323

Commissioner for Patents
Alexandria, VA 22313-1450
Sir:

Applicants request correction of U.S. Patent No. 9,046,688 B2, as noted in the
proposed Certificate of Correction submitted herewith in order to correct minor
discrepancies. The requisite fee for this request pursuant to 37 C.F.R. § 1.20(a) is
submitted herewith. However, if necessary, the Commissioner is hereby authorized in
this reply, to charge any additional required payment or credit any overpayment to our
Deposit Account No. 50-5835.



Application No. 14/272,866/U.S. Patent No. 9,046,688 B2
Attorney's Docket No. 0902-046

Should there be any questions regarding this Request for Certificate of
Correction, kindly contact the undersigned at (540) 361-1863, Ext. 125.
Respectfully submitted,

POTOMAC PATENT GROUP PLLC
By: /stevenmdubois/

Steven M. duBois
Date: July 31, 2014 Registration No. 35,023

Customer No. 113648

Patent Portfolio Builders PLLC
P.O. Box 7999
Fredericksburg, VA 22404
(540) 361-1863 Ext. 125



PTO/SB/44 (09-07)
Approved for use through 08/31/2013. OMB 0651-0033
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
(Also Form PTO-1050)

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

Page 1 of 1
PATENT NO. : 9,046,688 B2

APPLICATION NO.: 14/272,866

ISSUE DATE S June 2, 2015

INVENTOR(S)  * Artur HOEGELE

It is certified that an error appears or errors appear in the above-identified patent and that said Letters Patent
is hereby corrected as shown below:

On the Title Page, (72) Inventors: delete "(US)" and insert --(DE)--, therefor.
In Column 10, line 59, delete "3" and insert --3°--, therefor.

In Column 10, line 60, delete "14" and insert --14°--, therefor.

MAILING ADDRESS OF SENDER (Please do not use customer number below):

Patent Portfolio Builders LLC
P.O. Box 7999, Fredericksburg, VA 22404-7999

This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. The information is required to obtain or retain a benefit by the public which is to file
(and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 1.0 hour to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Attention Certificate of Corrections Branch, Commissioner for Patents, P.O. Box 1450, Alexandria,

VA 22313-1450.

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



Privacy Act Statement

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

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

1.

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

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

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

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

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

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

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

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

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



Electronic Patent Application Fee Transmittal

Application Number:

14272866

Filing Date:

08-May-2014

Title of Invention:

Surgical Microscope with Enlarged Working Distance

First Named Inventor/Applicant Name:

Artur HOEGELE

Filer:

Steven Maurice Dubois/Andrea Terry

Attorney Docket Number: 0902-046
Filed as Large Entity
Filing Fees for Utility under 35 USC111(a)
Description Fee Code Quantity Amount Sub-Total in
UsD($)
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Certificate of Correction 1811 1 100 100




Sub-Total in

Description Fee Code Quantity Amount USD($)

Extension-of-Time:

Miscellaneous:

Total in USD ($) 100




Electronic Acknowledgement Receipt

EFSID: 23084457
Application Number: 14272866
International Application Number:
Confirmation Number: 8559
Title of Invention: Surgical Microscope with Enlarged Working Distance
First Named Inventor/Applicant Name: Artur HOEGELE
Customer Number: 113648
Filer: Steven Maurice Dubois/Andrea Terry
Filer Authorized By: Steven Maurice Dubois
Attorney Docket Number: 0902-046
Receipt Date: 31-JUL-2015
Filing Date: 08-MAY-2014
Time Stamp: 15:29:52
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $100
RAM confirmation Number 1937
Deposit Account 505835
Authorized User DUBOIS, STEVEN M

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:




Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:
Document —r . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (ifappl.)
2015-07-31_R t_ COC_090 62844
1 Request for Certificate of Correction —nequest - no 2
2-046.pdf
e9b9abca5chc0d8f2f79166717156dbd513
8334e
Warnings:
Information:
164398
2 Request for Certificate of Correction 2015-07-31_COC_0902-046.pdf] no 2
e15b275e522be04dbabbe304408f777ee7t
3e904
Warnings:
Information:
30138
3 Fee Worksheet (SB06) fee-info.pdf no 2
458ea3c3f1e76015f02ce85543¢3e8553bcA|
4550
Warnings:
Information:
Total Files Size (in bytes); 257380

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

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

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.




UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
14/272,866 06/02/2015 9046688 0902-046 8559
113648 7590 05/13/2015
Patent Portfolio Builders, PLLC
P.O. Box 7999

Fredericksburg, VA 22404-7999

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Artur HOEGELE, Oberkochen, GERMANY
Carl Zeiss Meditec AG, Jena, GERMANY;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)



PART B - FEER) TRANSMITTAL

Complete and send this form, fogether with applicable fee(s), tor Mail Mail Stop ISSUE ¥FEE
Comanissioner for Patents
P.0. Box 1458
Aiexandnaq Yirginia 22313-1456

or Fax (871)-273-2885
INSTRUCTIONS: This form should be used for transmitting the IS\L}_ PEP and PUBLICATION PEE (f required). Blocks 1 through 5§ should be completed where
appropriate. All further correspondence including the Patent, advance ovders and potification of maintenance fees will be mailed to the current cowespondence address as
indicated unless comrected below or directed otherwwe in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

Note: A certificate of rrmhn; can only be used for domestic mailings of the
Fee(s) Transmittal. This ¢ riificate cannot be used for any other accompanying

apers. Pach additional pa »\.i'. such as an assignment or formal drawing, must
have its own cedtificate of mailing or transmission.

CURRENT CORR

Certificate of Mailing or Transmission

11%4?’, . 7<T 02/24/20[5 1 hereby ceutity thar this f"(,(‘(v Transmittal is being deposited with the Usnite
Patent Portfolio Builders, PLLC States Postal Service with sufficient postage for first class mail in an envelope

¢ d to the Mail Stop ISSUE FEE addeess above, or beilng facsimile
3 2 7080 ; e
P.O. Box 7999 transmitted to the USFTO (VI) 273-2885, om the date indicated below.

Frederickshurg, VA 22404-7999

(Depositor's name )

(Signature}
(Dat=)
APPLICATION NO. TILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NQ. CONFIRMATION NO.
14/272,866 05/08/2014 Artur HOPGELE 0502-045 8559
TITLE OF INVENTION: Surgical Microscope with Enlarged Working Distance
E ATPLN. TYPE ENTITY STATUS i 188UE FEE DUE E PUBLICATION FEE DUE l PREV. PAID ISSUR FEE TOTAL FEE(S) DUE DATEDUE
nopprovistomal UNDISCOUNTED $960 SO $0 $960 0570412085
E EXAMINER ; ART UNIT E CL.ASS-SURCLASS l
KIM, HEE-YONG 2482 348-075000
1. Change of cotrespondence address ov indication of "Fee Address” (37 2. For printing os the patent front page, list [, — )
R A ;1 PATENT PORTEFQOLIO
{1} The names of up to 3 registered patent attorneys

L Chan ve of correspondence address (or Change of Correspon
Address form PTO/SR/122) attached.

'ud "Tiee Address” indication (or "Fee Address” Indication form
PTOISB/47; Rev 03-02 or more recent) attached. Use of a Custowmer
Number is reguired.

. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or tvpe)
PLEASE NOTE: Uunless an assignee is tdentified below, no assignee data will appear on the pateat. If an assignee is idegtified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute {or filing an assignment.
{A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

J

CARL ZEISS MEDITEC AG JENA, GERMANY

ot agents OR, alternatively, BUELDE‘RS PLL(:

name of a single firm (haviag a5 am ey dera 2
v or agent) and the names of up o
\SKL’J\J P uent atforneys or agents. [f no pame is
listed, no name will be pri vinted.

(%]

(98]

Please check the appropriate assignee category or categories {will not be printed on the patent) : [ tndividual 1R Corporation or other private group entity (4 Government

5

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first veapply any previousiy paid issue fee shown above)
3 1z0ue Tee [ A checicis enclosed.
{4 Publication Fee {No smali entity discount permitted) X Payment by credit casd.
o Advance Order - # of € Copies & The director ish u:bv authorized to charge the re gua ed fee(s), any deliciency, or credits any
overpayment, to Deposit Account Number 505835  (enciose an extra copy of this form).

3. Change in Fatity Statas (from status indicated above)
L Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status {see forms PTO/SB/15A and 15B), issue
R rment in the micro emtity amount will not be accepted at the risk of application abandonment.

ication was previously under micrs entity status, checking this box will be taken

e Applicant asserting small entity status. See 37 CFR 1.27
n of fogs of entitlement t , micro entity statis.

ok Applicant changiag to regular undiscounted {oe status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small ov micro
entity status, as apphc»«h]e

NOTE: This form must be signed in accordance with 37 CEFR 1.31 and 1.33. See 37 CER i .4 for signature requirements and certifications.

Authorized Signamare /Steven M. duBQiS/ Date Aprii 29) 2815

Typed or printed name Steven M. duBois Registration No. 35a023

‘age 2 of 3

PTOL-85 Part B (10-13) Approved for use through 10/31/2013. OMB 0651-0023 U.S, Patent and Trademark Office; US. DEPARTMENT OF COMMERCE



Electronic Patent Application Fee Transmittal

Application Number:

14272866

Filing Date:

08-May-2014

Title of Invention:

Surgical Microscope with Enlarged Working Distance

First Named Inventor/Applicant Name:

Artur HOEGELE

Filer:

Steven Maurice Dubois/Tina Jenkins

Attorney Docket Number: 0902-046
Filed as Large Entity
Filing Fees for Utility under 35 USC111(a)
Description Fee Code Quantity Amount Sub-Total in
UsD($)
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Utility Appl Issue Fee 1501 1 960 960




Sub-Total in

Description Fee Code Quantity Amount USD($)

Extension-of-Time:

Miscellaneous:

Total in USD ($) 260




Electronic Acknowledgement Receipt

EFSID: 22199469
Application Number: 14272866
International Application Number:
Confirmation Number: 8559

Title of Invention:

Surgical Microscope with Enlarged Working Distance

First Named Inventor/Applicant Name:

Artur HOEGELE

Customer Number:

113648

Filer:

Steven Maurice Dubois/Tina Jenkins

Filer Authorized By:

Steven Maurice Dubois

Attorney Docket Number: 0902-046
Receipt Date: 29-APR-2015
Filing Date: 08-MAY-2014
Time Stamp: 10:48:31

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $960

RAM confirmation Number 10195

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:




File Listing:

Document . L. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
2015-04-29 IF_T ittal_090 1597770
1 Issue Fee Payment (PTO-85B) —r_Iransmittal_ no 1
2-046.pdf
29910c77dc8eeda5531450a3a768869fd39
dedbe
Warnings:
Information:
30448
2 Fee Worksheet (SB06) fee-info.pdf no 2
4a55¢819b4f1205dcb899164ebb98fd4 500
3elce
Warnings:
Information:
Total Files Size (in bytes); 1628218

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

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

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.




UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
113648 7590 02/04/2015
Patent Portfolio Builders, PLLC KIM, HEE-YONG
P.O. Box 7999
Fredericksburg, VA 22404-7999 | ART UNIT PAPER NUMBER |
2482
DATE MAILED: 02/04/2015
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NO.
14/272,866 05/08/2014 Artur HOEGELE 0902-046 8559

TITLE OF INVENTION: Surgical Microscope with Enlarged Working Distance

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $960 $0 $0 $960 05/04/2015

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop 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.

Page 1 of 3
PTOL-85 (Rev. 02/11)



PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE

Commlssmner for Patents

P.O.Box 1

Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
1cated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

malntenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

113648 7590 02/04/2015
Patent Portfolio Builders, PLLC
P.O. Box 7999

Fredericksburg, VA 22404-7999

Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

Eapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted to the USPTO (571) 273-2885, on the date indicated below.

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
14/272,866 05/08/2014 Artur HOEGELE 0902-046 8559
TITLE OF INVENTION: Surgical Microscope with Enlarged Working Distance
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $960 $0 $0 $960 05/04/2015
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
KIM, HEE-YONG 2482 348-079000

1. Change of correspondence address or indication of "Fee Address" (37
CFR 1.363).

| Chan%e of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.
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DETAILED ACTION

1. The present application is being examined under AlA first to invent provisions.

Allowable Subject Matter
2. Claims 1-21 are allowed.
3. The following is an examiner’s statement of reasons for allowance.

In the previous Quayle action, it was noticed that all the claims are allowed, if
formal matters of claims 1 and 4 and 18 are corrected. The amendment overcomes the
formal matters. Therefore, all the pending claims are allowed.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”

Conclusion
4. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to HEE-YONG KIM whose telephone number is (571)270-
3669. The examiner can normally be reached on Monday-Thursday, 8:00am-5pm EST.
If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Christopher Kelley can be reached on 571-272-7331.The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/HEE-YONG KIM/
Primary Examiner, Art Unit 2482
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Attorney's Docket No. 0902-046

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Patent Application of
Artur HOEGELE Group Art Unit: 2482
Application No.: 14/272,866 Examiner: HEE-YONG KIM
Filed: May 8, 2014 Confirmation No.: 8559
For: SURGICAL MICROSCOPE

WITH ENLARGED WORKING
DISTANCE

)
)
)
)
)
)
)
)
)
)

AMENDMENT IN RESPONSE TO QUAYLE ACTION

Commissioner for Patents
Alexandria, VA 22313-1450

Sir:
In complete response to the Office Action dated December 3, 2014, please

consider the enclosed remarks and enter the following amendments:
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AMENDMENTS TO THE CLAIMS:
This listing of claims will replace all prior versions, and listings, of claims in the

application:

. (Currently Amended) A surgical microscope, comprising:

LISTING OF CLAIMS:
1

an imaging system that provides a magnified multidimensional image of an object
disposable in a focal plane of the imaging system along at least one optical imaging
path, the imaging system comprising an objective, the objective comprising at least two
lens groups through which the at least one optical imaging path passes one after
another, and which define the focal plane of the imaging system,

wherein at least one lens group of the objective is moveable along its optical axis
relative to the at least one other lens group of the objective,

wherein the objective's first lens group which is located directly adjacent to the
focal plane along the at least one optical imaging path consists of at least three optical
lenses and has altogether a negative optical power, and

wherein the absolute value of the focal length of the first lens group of the
objective does altogether not exceed 35 % of the absolute value ofthe_a minimum focal

length of the objective.

2. (Previously Presented) The surgical microscope according to claim 1, wherein
the absolute value of the focal length of the first lens group of the objective does
altogether not exceed 25 % or 20 % of the absolute value of the minimum focal length

of the objective.

3. (Previously Presented) The surgical microscope according to claim 1, wherein

the absolute value of the focal length of each single optical lens of the first lens group of
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the objective is between 80 % and 300 % or between 95 % and 200 % of the absolute
value of the focal length of the first lens group of the objective.

4. (Currently Amended) A surgical microscope comprising:

an imaging system that provides a magnified multidimensional image of an object
disposable in a focal plane of the imaging system along at least one optical imaging
path, the imaging system comprising an objective, the objective comprising exactly two
lens groups through which the at least one optical imaging path passes, and which
define the focal plane of the imaging system,

wherein at least one lens group of the objective is moveable along its optical axis
relative to the at least one other lens group of the objective,

wherein the objective's first lens group which is located directly adjacent to the
focal plane along the at least one optical imaging path consists of at least three optical
lenses and has altogether a negative optical power,

wherein the absolute value of the focal length of the first lens group of the
objective does altogether not exceed 35 % of the absolute value ofthe_a minimum focal
length of the objective, and

wherein a ratio of the absolute value of the focal length of the first lens group of
the objective to the absolute value of the focal length of the second lens group of the
objective is between 0.75 and 1.00 or between 0.80 and 0.90 or between 0.82 and 0.88.

5. (Previously Presented) The surgical microscope according to claim 1, wherein
the first lens group of the objective consists of just three optical lenses, of which two
optical lenses are joined together permanently to form a cemented element, and the
third optical lens is a lens element separate from the cemented element.
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6. (Previously Presented) The surgical microscope according to claim 1, wherein
the objective's second lens group which is located along the at least one optical imaging
path directly adjacent to the first lens group has altogether a positive optical power; and
wherein the second lens group of the objective consists of exactly three optical
lenses, of which two optical lenses are joined together permanently to form a cemented
element, and the third optical lens is a lens element separate from the cemented

element.

7. (Previously Presented) The surgical microscope according to claim 1, wherein
the optical lenses of each lens group are consecutively passed through by the same at

least one optical imaging path, and are stationary relative to each other.

8. (Previously Presented) The surgical microscope according to claim 1, wherein no
imaging of the focal plane to infinity takes place within each lens group.

9. (Previously Presented) The surgical microscope according to claim 1, wherein
the objective as a whole effects an imaging of the object disposable in the focal plane of
the imaging system to infinity.

10.  (Previously Presented)The surgical microscope according to claim 1, wherein no
imaging of the object disposable in the focal plane of the imaging system to infinity
takes place within the objective.

11.  (Previously Presented) The surgical microscope according to claim 1,
wherein the imaging system provides at least one pair of optical imaging paths
intersecting at the focal plane of the imaging system at a stereoscopic angle of between
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3 and 14, and provides a magnified multidimensional image of the object disposable in
the focal plane of the imaging system; and
wherein the optical lenses of the objective are collectively passed through by the

at least one pair of optical imaging paths.

12.  (Original) The surgical microscope according to claim 11, wherein the imaging
system, further comprises a zoom system having several optical lenses, with the optical
lenses of the zoom system being consecutively passed through by just one optical

imaging path of the at least one pair of optical imaging paths.

13.  (Previously Presented) The surgical microscope according to claim 1, further
comprising at least one image sensor disposed in an image plane of the imaging
system and outputting image data representing the image of the object generated by

the imaging system.

14.  (Previously Presented) The surgical microscope according to claim 4, wherein
the absolute value of the focal length of each single optical lens of the first lens group of
the objective is between 80% and 300% or between 95% and 200% of the absolute

value of the focal length of the first lens group of the objective.

15.  (Previously Presented) The surgical microscope according to claim 4,

wherein the first lens group of the objective consists of just three optical lenses,
of which two optical lenses are joined together permanently to form a cemented
element, and the third optical lens is a lens element separate from the cemented

element;
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wherein the objective's second lens group which is located along the at least one
optical imaging path directly adjacent to the first lens group has altogether a positive
optical power; and

wherein the second lens group of the objective consists of exactly three optical
lenses, of which two optical lenses are joined together permanently to form a cemented
element, and the third optical lens is a lens element separate from the cemented

element.

16.  (Previously Presented) The surgical microscope according to claim 4,

wherein the optical lenses of each lens group are consecutively passed through
by the same at least one optical imaging path, and are stationary relative to each other;
and

wherein no imaging of the focal plane to infinity takes place within each lens
group.

17.  (Previously Presented) The surgical microscope according to claim 4,

wherein the objective as a whole effects an imaging of the object disposable in
the focal plane of the imaging system to infinity; and

wherein no imaging of the object disposable in the focal plane of the imaging
system to infinity takes place within the objective.

18.  (Currently Amended) A surgical microscope, comprising:

an imaging system that provides a magnified multidimensional image of an object
disposable in a focal plane of the imaging system along at least one optical imaging
path, the imaging system comprising an objective, the objective comprising at least two
lens groups through which the at least one optical imaging path passes, and which

define the focal plane of the imaging system,
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wherein at least one lens group of the objective is moveable along its optical axis
relative to the at least one other lens group of the objective,

wherein the objective's first lens group which is located directly adjacent to the
focal plane along the at least one optical imaging path consists of at least three optical
lenses and has altogether a negative optical power,

wherein the absolute value of the focal length of the first lens group of the
objective does altogether not exceed 35% of the absolute value ofthe_a minimum focal
length of the objective,

wherein the optical lenses of each lens group are consecutively passed through
by the same at least one optical imaging path, and are stationary relative to each other;
and

wherein no imaging of the focal plane to infinity takes place within each lens

group.

19.  (Currently Amended) The surgical microscope according to claim 18, wherein the
absolute value of the focal length of each single optical lens of the first lens group of the
objective is between 80% and 300% of the absolute value of the focal length of the first

lens group of the objective[[,]].

20. (Previously Presented) The surgical microscope according to claim 18,

wherein the first lens group of the objective consists of just three optical lenses,
of which two optical lenses are joined together permanently to form a cemented
element, and the third optical lens is a lens element separate from the cemented
element;

wherein the objective's second lens group which is located along the at least one
optical imaging path directly adjacent to the first lens group has altogether a positive

optical power; and
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wherein the second lens group of the objective consists of exactly three optical
lenses, of which two optical lenses are joined together permanently to form a cemented
element, and the third optical lens is a lens element separate from the cemented

element.

21.  (Previously Presented) The surgical microscope according to claim 18,
wherein the objective as a whole effects an imaging of the object disposable in
the focal plane of the imaging system to infinity; and
wherein no imaging of the object disposable in the focal plane of the imaging

system to infinity takes place within the objective.
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REMARKS

Favorable reconsideration of this application as presently amended and in light of
the following discussion is respectfully requested.

Claims 1-21 are pending in the present application. Claim 19 has been amended
to correct a typographical error.

Applicant notes with appreciation the Examiner’s indication that the filed drawings
are accepted and that the Examiner has considered and made of record the documents
submitted with the Information Disclosure Statements filed on June 23, 2014.

In regards to the claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f),
applicant would like to point out that the priority document, German Patent Application
No. 10 2013 008 090.8, was submitted to the USPTO as evidenced by the attached
dated stamped submission letter (stamped July 3, 2014). Upon review of the file
wrapper, the priority document is of record. Applicant respectfully requests a notice to
that effect.

Applicant thanks the Examiner for the indication of allowable subject matter.
Claims 1-21 are indicated as allowed if the formal matters discussed below are
corrected.

Claims 1-21 stand rejected under 35 U.S.C. § 112(b) or 112, (pre-AlA), second
paragraph, as being indefinite for failing to particularly point out and distinctly claim the
subject matter which the inventor or a joint inventor, or for pre-AlA, the applicant
regards as the invention. Specifically, the Office Action rejects claims 1, 4, and 18 for
reciting “the minimum focal length” without proper antecedent basis. Claims 1, 4, and
18 are hereby amended to recite “a minimum focal length” as kindly suggested by the
Examiner. Withdrawal of the rejection is respectfully requested.
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CONCLUSION

Accordingly, it is respectfully submitted that this application is in condition for
allowance and a notice to that effect is earnestly solicited. Should the Examiner have
any questions regarding this response or the application in general, he is invited to
contact the undersigned at (540) 361-1863 Ext. 125.

Respectfully submitted,

PATENT PORTFOLIO BUILDERS PLLC

By:  /Steven M. duBois/
Steven M. duBois
Registration No. 35,023

Date: December 23, 2014

Customer No. 113648

Patent Portfolio Builders PLLC
P.O. Box 7999
Fredericksburg, VA 22404
(540) 361-1863 Ext. 125
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DETAILED ACTION

1. The present application, filed on or after March 16, 2013, is being examined
under the first inventor to file provisions of the AlA.

2. This application is in condition for allowance except for the following formal
matters.

Claims 1 and 4 recite the limitation "the minimum focal length" in line 14. There
is insufficient antecedent basis for this limitation in the claim.

Claim 18 recites the limitation "the minimum focal length" in line 14. There is
insufficient antecedent basis for this limitation in the claim.

The above formal matters are corrected by replacing "the minimum focal length”
with "a minimum focal length".

Prosecution on the merits is closed in accordance with the practice under Ex
parte Quayle, 25 USPQ 74, 453 O.G. 213 (Comm’r Pat. 1935).

Since this application has been granted special status under the accelerated
examination program, a shortened statutory period for reply to this action is set to expire
TWO (2) MONTHS from the mailing date of this letter. Extensions of this time period
may be granted under 37 CFR 1.136(a). However, filing a petition for extension of time
will result in the application being taken out of the accelerated examination program.

3. The objective of the accelerated examination program is to complete the
examination of an application within twelve months from the filing date of the
application. Any reply must be filed electronically via EFS-Web so that the papers will

be expeditiously processed and considered. If the reply is not filed electronically via
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EFS-Web, the final disposition of the application may occur later than twelve months

from the filing of the application.

Claim Rejections - 35 USC § 112
4. Claims 1-21 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AlA),
second paragraph, as being indefinite for failing to particularly point out and distinctly
claim the subject matter which the inventor or a joint inventor, or for pre-AlA the
applicant regards as the invention.
5. Claims 1 and 4 recite the limitation "the minimum focal length" in line 14. There
is insufficient antecedent basis for this limitation in the claim.
6. Claim 18 recites the limitation "the minimum focal length" in line 14. There is

insufficient antecedent basis for this limitation in the claim.

Allowable Subject Matter
7. Claims 1-21 are allowed if the above formal matters are corrected by replacing
"the minimum focal length" with "a minimum focal length".
8. The following is an examiner’s statement of reasons for allowance.

Claims 1 and 4 and 18 recite "... at least one lens group of the objective is
moveable along its optical axis relative to the at least one other lens group of the
objective, wherein the objective's first lens group which is located directly adjacent to
the focal plane along the at least one optical imaging path consists of at least three

optical lenses and has altogether a negative optical power, and wherein the absolute
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value of the focal length of the first lens group of the objective does altogether not
exceed 35% of the absolute value of a minimum focal length of the objective...” which is
neither anticipated nor obvious over the prior art over the record. All other remaining
claims are dependent on any of the above independent claims. Therefore all the

pending claims are allowed.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”

Conclusion
9. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to HEE-YONG KIM whose telephone number is (571)270-
3669. The examiner can normally be reached on Monday-Thursday, 8:00am-5pm EST.
If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Christopher Kelley can be reached on 571-272-7331.The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/HEE-YONG KIM/
Primary Examiner, Art Unit 2482
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Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 14272866
Filing Date 2014-05-08
INFORMATION DISCLOSURE First Named Inventor | Artur HEOGELE
STATEMENT BY APPLICANT Art Unit 3738
( Not for submission under 37 CFR 1.99)
Examiner Name To Be Determined
Attorney Docket Number 0902-046

U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E)l(gm*lner Cite Patent Number Kind Issue Date Nar.ne of Patentee or Applicant Relevant Passages or Relevant
Initial No Ccde! of cited Document )
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns Lines where
o e Cite No . Relevant Passages or Relevant
Initial Number Cocde’| Date of cited Document

Figures Appear

If you wish to add additional U.S. Published Application citation information please click the Add button. Add

FOREIGN PATENT DOCUMENTS Remove
Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Fareign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2? j Code4| Date pp Passages or Relevant
Document .
Figures Appear
1 29 27 478 DE Cc2 1980-01-24 Canon K.K. English Abstract Only

If you wish to add additional Foreign Patent Document citation informaticn please click the Add button ~ Add

NON-PATENT LITERATURE DOCUMENTS Remove
, . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite . . . '
o (book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s), volume-issue number(s), TS
Initials No : . )
publisher, city and/or country where published.
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Receipt date: 10/14/2014 Application Number 14272866 14272866 - GAU: 2482
Filing Date 2014-05-08

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Artur HEOGELE
Art Unit 3738

Examiner Name To Be Determined

Attorney Docket Number 0902-046

1 Decision to Grant in corresponding German Patent Application No. 10 2013 008 090.8, dated March 19, 2014.

If you wish to add additional non-patent literature document citation information please click the Add button ~ Add
EXAMINER SIGNATURE
Examiner Signature Hee-yong Kiny Date Considered 11/24/2014

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 60%. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. 5 Applicant is to place a check mark here i
English language translation is attached.
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Receipt date: 10/14/2014 Application Number 14272866 14272866 - GAU: 2482

Filing Date 2014-05-08
INFORMATION DISCLOSURE First Named Inventor | Artur HEOGELE
STATEMENT BY APPLICANT At Uni
L. nit 3738
( Not for submission under 37 CFR 1.99)
Examiner Name To Be Determined

Attorney Docket Number 0902-046

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
[] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[ ] See attached certification statement.
[] The fee setforthin 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature Istevenmdubois/ Date (YYYY-MM-DD) 2014-10-14
Name/Print Steven M. duBois Registration Number 35,023

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a henefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S5.C. 122 and 37 CFR
1.14. This cellecticn is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Receipt date: 10/14/2014 14272866 - GAl: 2482
Privacy Act Statement

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

The information provided by you in this form will be subject to the following routine uses:
1. The infarmation on this form will be treated confidentially to the extent allowed under the Freedom of Information Act

(5 U.S.C. 552} and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclesed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a

request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

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

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

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

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

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

11/24/2014

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

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /H.K./
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Doc description: Information Disclosure Statement (ID3) Filed

Approved for use through 07/31/2012. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 14272866

Filing Date 2014-05-08
INFORMATION DISCLOSURE First Named Inventor | Artur HOEGELE
STATEMENT BY APPLICANT Art Unit 3738
( Not for submission under 37 CFR 1.99)

Examiner Name TBA

Attorney Docket Number 0902-046

U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E)l(gm*lner Cite Patent Number Kind Issue Date Nar.ne of Patentee or Applicant Relevant Passages or Relevant
Initial No Ccde! of cited Document )
Figures Appear
1 4299453 1981-11-10 Momiyama et al.
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns Lines where
o e Cite No . Relevant Passages or Relevant
Initial Number Cocde’| Date of cited Document

Figures Appear

If you wish to add additional U.S. Published Application citation information please click the Add button. Add

FOREIGN PATENT DOCUMENTS Remove
Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Fareign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2? j Code4| Date pp Passages or Relevant
Document .
Figures Appear
1 19523712 DE Cc2 1996-01-04 Kabushiki Kaisha Topcon
2 10 2005 050 171 DE A1 2007-04-26 Carl Zeiss Surgical GmbH

If you wish to add additional Foreign Patent Document citation informaticn please click the Add button ~ Add

NON-PATENT LITERATURE DOCUMENTS Remove
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Receipt date: 06/23/2014 Application Number 14272866 14272866 - GAl: 2482

Filing Date 2014-05-08
INFORMATION DISCLOSURE First Named Inventor | Artur HOEGELE
STATEMENT BY APPLICANT At Uni
L. nit 3738
( Not for submission under 37 CFR 1.99)
Examiner Name TBA

Attorney Docket Number 0902-046

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s), volume-issue number(s), TS
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

1 German Office Action in corresponding German Patent Application No. 10 2013 008 090.8 dated July 17, 2013.

2 Decision to Grant in corresponding German Patent Application No. 10 2013 008 090.8 dated July 17, 2013. |:|

If you wish to add additional non-patent literature document citation information please click the Add button  Add
EXAMINER SIGNATURE
Examiner Signature /Hee-yong Kim/ Date Considered 11/24/2014

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if nhot in conformance and not considered. Include cepy of this form with hext communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. ° Applicant is to place a check mark here if
English language translation is attached.
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Receipt date: 06/23/2014 Application Number 14272866 14272866 - GAl: 2482

Filing Date 2014-05-08
INFORMATION DISCLOSURE First Named Inventor | Artur HOEGELE
STATEMENT BY APPLICANT At Uni
L. nit 3738
( Not for submission under 37 CFR 1.99)
Examiner Name TBA

Attorney Docket Number 0902-046

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
[] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[ ] See attached certification statement.
[] The fee setforthin 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature Istevenmdubois/ Date (YYYY-MM-DD) 2014-06-23
Name/Print Steven M. duBois Registration Number 35,023

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a henefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S5.C. 122 and 37 CFR
1.14. This cellecticn is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Receipt date: 06/23/2014 14272866 - GAl: 2482
Privacy Act Statement

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

The information provided by you in this form will be subject to the following routine uses:
1. The infarmation on this form will be treated confidentially to the extent allowed under the Freedom of Information Act

(5 U.S.C. 552} and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclesed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a

request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

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

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

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

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

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

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

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /H.K./
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
WWW.Uspto.gov

CONFIRMATION NO. 8559

CLASS
348

SERIAL NUMBER
14/272,866

FILING or 371(c)
DATE
05/08/2014
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GROUP ART UNIT
2482
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0902-046

APPLICANTS

INVENTORS
Artur HOEGELE, Oberkochen, GERMANY;
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*k FOREIGN APPLICATIONS kkkkhkdkhkhkhhhkhkhhkhkkhkhkkd
GERMANY 10 2013 008 090.8 05/10/2013

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **
05/21/2014

Carl Zeiss Meditec AG, Jena, GERMANY, Assignee (with 37 CFR 1.172 Interest);

Foreign Priority claimed aYes D No
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Verified and /HEE-YONG KIM/
Acknowledged Examiner's Signature
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GERMANY
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Allowance
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CLAIMS
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CLAIMS
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Patent Portfolio Builders, PLLC
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FILING FEE
RECEIVED |No. to charge/credit DEPOSIT ACCOUNT
1820 No. for following:

|EI 1.18 Fees (Issue)
|EI Other
|0 Credit

|
|
|EI 1.17 Fees (Processing Ext. of time) |
|
|
|

BIB (Rev. 05/07).




UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
14/272,866 05/08/2014 Artur HOEGELE 0902-046
CONFIRMATION NO. 8559
113648 PUBLICATION NOTICE
Patent Portfolio Builders, PLLC
P.O. Box 7999 IR T
00000007195300

Fredericksburg, VA 22404-7999

Title:Surgical Microscope with Enlarged Working Distance

Publication No.US-2014-0340500-A1
Publication Date:11/20/2014

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to
publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1



UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
14/272,866 05/08/2014 Artur HOEGELE 0902-046 8559
113648 7590 11/04/2014 | |
. . EXAMINER
Patent Portfolio Builders, PLLC
P.O. Box 7999
Fredericksburg, VA 22404-7999 | ART UNIT | PAPER NUMBER |
2486
| NOTIFICATION DATE | DELIVERY MODE |
11/04/2014 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

Emily @ppblaw.com
Tina@ppblaw.com

PTOL-90A (Rev. 04/07)



UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents
United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450
www.uspfo.gov

In re Application of : DECISION ON REQUEST TO
Artur Hoegele : PARTICIPATE IN THE PATENT
Application No.: 14/272,866 : PROSECUTION HIGHWAY
Filed: 08 May 2014 : PROGRAM AND PETITION
Attorney Docket No.: 0902-046 : TO MAKE SPECIAL UNDER
For: SURGICAL MICROSCOPE WITH : 37 CFR 1.102(a)

ENLARGED WORKING DISTANCE

This is a decision on the request to participate in the Patent Prosecution Highway (PPH) program
and the petition under 37 CFR 1.102(a), filed 23 June 2014 and renewed on 14 October 2014, to
make the above-identified application special.

The request and petition are GRANTED.

DISCUSSION
A grantable request to participate in the PPH pilot program and petition to make special require:

1. The U.S. application and the corresponding application filed in the PPH 2.0 participating
office (with the allowable/patentable claim(s)) must have the same priority/filing date. In
particular, the U.S. application (including national stage entry of a PCT application and a
so-called bypass application filed under 35 U.S.C. 111 which validly claims benefit under
35 U.S.C. 120 to a PCT application):

a. 1s an application that validly claims priority under 35 U.S.C. § 119(a) and 37 CFR
1.55 to one or more applications filed with the PPH 2.0 participating office, or
b. is an application which is the basis of a valid priority claim under the Paris
Convention for the application filed in the PPH 2.0 participating office, or
c. is an application which shares a common priority document with the application
filed in the PPH 2.0 participating office, or
d. the application filed in the PPH 2.0 participating office are derived from/related to
a PCT application having no priority claim.
2. Applicant must:
a. Ensure all the claims in the U.S. application must sufficiently correspond or be
amended to sufficiently correspond to the allowable/patentable claim(s) in the PPH
2.0 participating office application(s) and
b. Submit a claims correspondence table in English;
3. Examination of the U.S. application has not begun;
4. Applicant must submit:
a. Documentation of prior office action:



Application/Control Number: 14/272,866 Page 2
Art Unit: OPET

i. acopy of the office action(s) just prior to the “Decision to Grant a Patent”
from each of the PPH 2.0 participating office application(s) containing the
allowable/patentable claim(s) or
ii. if the allowable/patentable claims(s) are from a “Notification of Reasons
for Refusal” then the Notification of Reasons for Refusal or
ii1. if the PPH 2.0 participating office application is a first action allowance
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purpose, and any other relevant (i.e., GSA or Commerce)} directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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The present invention relates to an ¥
objective lens for Zooming by varying the
distance between the divergent front iens i
group and the convergent rear lens group R
consisting of a first sub-group for forming B R S
a convergent light beam and a second e
sub-group between which sub-groups a
photographing aperture is provided so as
to be independent from them, whereby
when the rear lens group is displaced
forward for zooming the photographing aperture is displaced backward with reference
to the first sub-group.
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Patentanspriche

1. Varioohjelsiv, mit

ciner negativen und elner positiven Linsengruppe, deren gegenseitiger Abstand gur Bronawelien@nderung
varizhed st wnd

einer Aperturblonde, dic inder positiven Linsengruppe angeordnet s,

dadurch gekeanpeichust, dal die Aperirdlends £ bai claer Bronnweitenlinderung relativ aus positiven
{iseagruppe (1) bewepbar sugeordaet ik,

2 Varipobjekidv nach Anspruch §, dagurch gekennzeichnet, daB dis negative und die positive Linsengruppe
{1 baw, 11} derart susgelegt sind, dafl dor Raodsiraki des Offrongsbiindels am Ort dee Aperturblende (I
konvergiers

3. ¥arioobisktiy nach Anspruch § oder 3, dadurch gekennzelchnet, dal div Aperturblende (L bet Vergrifie-
suag der Qbjekivbyennoeiie wor Bildseite bowegbar angeordagt i

4, Varicohjektiv nach cinem dor Ampriiche § bis X dadurch gekenoasichaet, dafl bei VergriBerung dor
Chiesktivbrennweite die negative Linsengrappe {1} sur Bildseite und die positive Linscngruppe {I sowie dis
Agerturblende {3 er Objekisehie bewngt werden, wobei die Bawegung der Aperturblende (D} sngsamer
afs die der positiven Linsengeoppe (108

Beschreibung

DHe BErfindung berieht gich anf ¢in Varioobjektiv gowiB dem Qberbeogriff des Anuprachs 1.

Wenn bei sinem derartiges Varlioabiekie, wie og in der US-PS 38 38 35698 offenbart ist, die Breamvelte in
Hichiung suf die Weitwinkelstellung veriindert wivd, wird der Abstand zwiseber dey vorderen Linsengruppe und
der hinteren Linsengmppe. die cine Agertsrbleonds aufwelst, so groB, daB oin suBeraxialer Steakd, dor durch die
vortdere Llnsengroppe einfalle cisen redatly groffen Abmzand von der optischen Achse hat DHes fithet dazg, gall
der Durchwesser der Frontime vergriBert werdan mull, Eine VergriBerung des Fromiinsendurchmessars i
sher bopiglich der Abmessangen des Varicobjektivewnd der Herstclipngskeston nachietig.

Wird hingegen dip Brenmwsite in Richiuag ant die Telostellung verindert, geraten die vorders Linssngruppe
und die birtere Linsengruppe nehe ancinander, wobel die hintere Linsengruppe und damit dic Apsriwrblende
objektseiiy bewegt werden. Ein Randstrabl dex Offnungsbiindels, der dic Apersuchliende durchiiady, hat dabet
einen relativ geoBon Abstand von der optischen Achse, so 88 der Durchimesser doy Apertarblendendifnung in
pachietiger Weise vergrdlartwrerden mad.

Ui unter Rorieksichtigeng des letatponannten Problems die refativr Ofinany in dor Tolestelong vergedfiem
zg honnesn, sl der Durchmessse dor Aperturhblendendtfnung shenfalls vergrofert werden, so dalBl eine Linsen-
fassung mit siner entsprechonden Apornublendensteserung aotwendig ist. Hivrdurch wird jedach die Linsesfas
sung i theow Alanessungen wehr grodh Dies isy nichs nor im Hinblick sof die Handhabung des Varioobiskiivs
mechiteili, comdera sin derartiges Varinohjektiv bat sueh oin envorsetihafies nleres Erscheinungsbill,

$er Erfindeng egt die Aulgabe zugrunde, oin Varioobiokitv der bekannien Act zu sehadfer. dessen Bidicld in
doy Weltwinkebellung und celative Offnong in dee Telostellung vergleichewelse grof sind.

Digse Anfgabe wird durch das Veroobiekiiv gemsli dem Ansprach 1 geldst,

Dax erfindirggomdde Yarioobjeluly welst sine vordere Linsengruppe, eine himere Linsengruppe und olae
Apariurblende sul, wobel wibirénd der Breanwelterdinderuag die Aperiurblende refutiv zur hinteren Linsen-
gruppe bewogbar angeordnet ist.

Wensa bel einem kerkdambohen Verioubicltty mit verinderiicher Breanweite die Aperivrbdende als Einbeit
rait der Binteren Linsengruppe bowegt wird, fat etn Randstrall des Offnungstdindedy an der Aperaurblends sinen
relatey grofien Abstand von der uptischen Achse. Domgegentiber kamn bebn erfindungsgemifion Varioobjekly
dor Durchmesser sines Steaienbilndels an derjesigen Pashilon gesteusre warden, an der der Bardstrahd eines
cefativ geringen Abstand von dor optischen Achse hat Ferner kaan der Heuptsirahi relativ ashe der optischen
Ak anf die vorders Llssengrugpe awfireffen,

Dras erfindungsgemiie Varicobjeksy hat dex weberen den Vortell, dad die relative Offnung sowoli in der
Teleselung sl much in der Wehiwinkshtehung bel gleichen Offnungsdurchmesser withrend der Breanweitea
Snderany gleich bleibi,

Weillers vorteithalte Ausbifdungen des edfindungsgemilion Vartoabjektivs ergeben sich aus don Unterens
sprichen,

Aus der DE-OS 2¢ R 871w ln Yartoobjekily mit einer bewegbaren Aperincbiende bekanm, das allerdiags
fines gegestiter dom erfindungsgemilon Vadoobickliv grondsiizlick snderen Linsengruppenaufbas anbweist.

Die Befindung wird andand aschsizhender Ausfthrngsbaispiele nnter Besugnshme sul die belgefigren
Zeichmumgren adher erifuter,

s den Jeichaungen seigs

Fig. | eine schosmatische Sedonanucht ines ersien Ausfibrungsbeispiels dor Erfindung, bei welcham das
Yarinohjekiiy sioh i giner Weiwirkelsteihung befinds,

Fig. 2 nine whematische Schonansichs des grsien Ausithrungsbeispiods, wobed sich day Varfoabiekaiy in giser
Feioswhuag holingey,

Fig, 2 winen Schaii duech das erfindengsgemdlie Varioobjokiiy in ginor Weitwinkeolsietung,

Fig. 4 einea Schaitt duech das selindungsgemille Varinobjekiiv in elaer Telosteihang,

Fig. 3a bis 50 graphiische Dastatipngen dor Abbildungsfehier dos erfindungsgamiation Yarinobjekiivs i aingr
Wenrwindeahaethung, wid

Fig. &4 bis 8O graphusche Deestellung der Abbildungsfolier dos erfindungsgamifion Varioohiektivs i siney
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Tejosteliung.

In den Fig. § uad 2 I8t sine negative, vordere Linsengruppe | und slne positive, hinters Linsengruppe 8
dargestelit, Die positive, hinters Linsengruppe 1 bestelt im wesentichen aus siner Untergrappe Hy mit einer
stark positiven Broohkralt und siver Untergrupps T mit elney negativen Beochkrafy, Hierbet dod o dee
positiven, hintoren Lingengruppe 1 der Abstand swischen den buiden Ustergruppen Hi und i sowie ein
Luoftraum, in dem die Ramistrakion des Offnungsbindsls relativ stark konvergieres, groft, und es It sloe Hngs
der optischen Achse bowegliche Aperturblends Oln dem Abschnitt angeordner.

Fig, § zeigt des erfindungsgemiBe Varinohjektiy einschiieBlich des Strahloagangs in der Waitwinkelstethung;
Flg. 2 zeigt dasselbe Systerm in dor Telestelung Zur BrennweltenvergriBerung werden die negative, vondere
Linsengruppe | in micht-fnearer Weise sue Rildueite und glofctizeitig die positive kintere Linscagroppe U Hoee
wur Objokiseiie bowegs Die Aperiurblende B ist so ausgelegt, da8 sie in der oxtremen Witwinkelstethung dicks
an ey positiven Untergruppe I der positiven, hinteren Lissengruppe I und det extraven Telestelhung dheht an
der negativen Untergruppe T angeordnet it Hicery wicd die Aperarblonde D ber siner Breanwellonvergro.
Berung bextghich der posisven, Mnteren Linsengrappe 1 vur Bildseite bowegt,

T folgenden wird eriutery, wie acfgrund der vorstehend srifuterien Anordnung sicht nur die reladve
Offanng i der extremes Telestellung groB, somdorn asch der Durchmesser n der vorderen Linse i der
extremen Webtwinkelsteilung kiein gehubien werden kans, ohne daB diny der Offnungadurchessey vergrofiey
werdes mufl,

Gemill Fig. 1 wind oir in die negative, vordere Linsengrappe | rinfalender puraxialer Strehl 1 von dieser
geatrem und von der positiven Usieegengpe Hy der posittven, Minteres Linsengreppe { kowv . rgent gemacht
Mack Durchgang ek die Aperturblends D1in sinayn Abstasd & van der optischen Achse wivd der Strahl 3
vou der negativen Lintergruppe s deor posaiven, hinteren Linsengruppe H leichs gestreus. Danach schaeidet der
Swahl 1 sine Bildebene & auf dor optischen Achse. Bin suBeraxisler Strahl 2, der cinen Objekipuniky et dem
gréBien Abstand von der optisehen Achse auf der Bildebene F abbildey, trit in elpsm Abstand fw vox der
uptisehen Achse in die negative vordere Linsengruppe | oin und gelangt nach Durchiaufen dor puaitives hinteren
Linsengruppe H aur Bildebene B

I Fig. 2 ist ein parssialer Strabl 3 in der Teloutelung des Vadoubjektivy dargesteilt. Twar witft des Sreald 3
piit dem gleicken Nelgungewinke! wic dor prasiahe Surabl 1 by Fig. | auf die Bildebene Fanf, seine Kinfallshohe
i die negative vorders Linsengruppe | ist jedocts wegen der Brennweitenvergrficrung grifier. Seing Rinfalls-
hishe in die poshive hintere Linsengruppe 1} i deutlich geoBor als die Einfalishéhe des paraxialen Sirshis 1
Fig.  in dor Weltwinkebstellong, da die angative vardees und die positive bintere Linstngropps Thew, H sebrviel
ngher anctnander angeordaet sind. Da sich gemill Rig, 2 die Aperturblende 2 nahe der negutiven Untergropps
¥, befindet und der paraxiale Steaht 3 von der positiven Urtergeuppe I stark sur optischen Achse sbpelenks
wird wnd dann die Aperturblonde D durchiioft, gewihrieistet slor jn sine kowpakie Linsenfassung sinbaubare
Steuernng zur Verschiehung der Apertuchiends gine avsreichende Offnungshithe &2

Wiede Mngegen die Aperineblende £2in clner Position Thw pabe der pestaven Untergruppe I sngeordast,
dann durchBele der pyradale Strall 3 die Aperturblende g sinem Abstand &7 von dor optischen Actee, der
sehr viel groBer als der Abstand & wirs, In dicser Fall mitBie der Durchinssser der Aperturblersde O geiBler
sein, s daB ofne Vergetforung dor Linsenfussung oder elne Austegung der Linsenfassung derart, delf sie die
Lichrsidrke des Varioohjektivs nickt beaintriehtigt, notwandip wire,

Wire die Aperturblends £ anf der Seite der pegatives Unte: gruppe Ha fest angeordast, beisplelaweise in der
in ¥ig. 1 wisdergegebenen Position Dy, Jann wirde dor peeaxiaie Strabl § die Apertwrblende £ mit sines
gevingen Abstand #'w vou der eptisehen Achss ducchianfen. Diese Anprdrsag bringt sbar Insowii kelnen
Vorieil, de i slee komgakie Linsesfassung bereits eine Aperturblendorstvuerung clsbaubar i3, die sinen
Abstand dwvonder optischen Achse Hir gines pacasiaben Swabl § 2uliiBe.

Der auBersxdale Strakl 3 wiede fn diosorn Fall gemal dor gestrichelien Linie 2° vevlanfen, so dal dessen
urspringliche Einfalishthe fw crhoht witre, Dies wiederun hat zur Folge, dal der Durchmesser der Frontlinse
der negativen vorderes Linsengruppe § vergrofdert werden miie.

Wiede nun die Aperturblende £ in dor Telestollung pomitd Fig, 2 an deor Position Dw angeordnet werden,
dann fele der durch die Aperturblende £ verlavfende sufleraxinle Strabl 4 mit einem kleinen Abstand &'t von
der aptischen Achse in die Frontlinse der negativen vorderen Lingengrepps § ein In divsem Full wirde der
wicksame Frontlinsercfurchmesser verringert. Der in diesem Fall bendtigte Frontipseadurchmesser bt erheblich
kiziner als derjenige in der Weltvinkelusllung, so dafd insolern keine Probleme sufiretes,

Falls der Abstand zwischen dor positiven Untergrappe Hy ond der seganven Untergruppe I der positiven
hinteren Linsengrappe ¥ so welt vergraBect 54, da8 die Apecturblonde D dacin verschoben werden bann, sind
wedsy i der Telesteluny sing Yerdngorung dor rolativer Offnung undfoder der Linseafassung nock i dey
Werwinkelsteliung eine VergrdBerung des Frontinsendurchmessers erforderiich,

Jre dlen Big. 3 und 4 s ein Scheit durch ein Varioobjekdy durgestedlt, wobsl Fig, 3 die Anardpuny in der
Weitwinkelstelung und Fig. 4 die Anorduung in dor Telestellung zeigen. Hiersal ist ein Raum fir di Bewegung
dor Aperturiende D dudurch vorgeseen, Sl der Abstand xevischen Jev positiven Linse Iy nnd der nagativen
Linsg Dz vergrofart s,

Aux den vorstabengden Ausfibirunges evgits sich, daB die relative Offneng i der Telastellung vergralieny
werden kang, ohae dalt der Durchmesser D der Blendendfnuny vergriiBert weeden miidie, Witrde dugegsn bei
gleicher refativer Offaung der O cungsdurchrmesser iy Weitwinkelstellung gegentiber demjenigen fn der Tele
steifusg watoesohiodlich seia, dans wiirde o notwendiy, sine Steusrungselarichiung zur Andaruny des Dfonngs
durchmessers tol Verseliebung der Aperwrbiemde O vorzusehon. Dermnach fibrt siny geeignetw Wabl de
Konvergenzgrades dos paraxislon Steahly, berogen aul den Abstamd, sn welchem die Aperturblessde Dangeond-
net st uad des Abstands der Avertsrhiende £ wew. dazu, dall ein Varivobicktiy konstouderbar ist, bet welchen

o
i

R

£
"

£

R
7

3

e
e

&5




B

R -3 & T . ~
PS 29 27 478
der Offnungrdurchmeszee bot gleicher relstivey Odfnung von der Weitwinkelstelung s sur Tolostelung gleteh
hlaiht

Bie Varioohjekthy mit Linses, deron pumesisehe Diten nachsivhend wisdergegeben sind, weoist diesen Voriel
sl Hierbed bedeutan Ry iz Krimmungsradion der Linseaoberiiachen, I die Uinsendivken oder iz Abmidnde

s wwischen don Linken, nf dig Brechungsindizes fay die o Linie und i die Abbe'sehe Zahi for die olinte der
entaprechenden Linsenin den Fig. Jund ¢,

Hieche st der Oifnungydurchuesser gleick .59 fir die relative Oftnuag von 28 Die spharische Aberration,
der Srigmatisrous ved die Yerreichawng @ dor Weitwinkelstollung sind B den Fig, 58 bis 50U dargestelis De
entspravhenden Bil, ‘ehier in dor TelestoHung sind in den Fig 6A his §C dargestelis.

i
Frepraveite £ |1 586; Bidioid 2o o= 84% 420
o= 210896 L o IN435 o = 18051 v 254
& 3% QEO4T f )2 222007
15 Ky 30260 y=08TRE Ay LAEI293 vy 37
fea 17320 {3 0560
Ry w1 REIGO £33 = G04186 sy § I 1R == 339
Koo LRTS5G £ = 0.11088
P LRGS0 L = DOITRT My Y30 vy 2R3
My LRBSSY Dy = HHEIRN
o 130302 DG 11108 e LIMGTT wve 2T R
fip = 2A5805% Dros= LI 382--0.18443
iy o IDHEESD L& 008303 A 1713 W 338
Rygox— §.38343 Do QHDIRG
3% Rg 3 [T I){ e GOH393 oy 173 1 33R
PR REN FE PR e
R Q83 The =G IS8 e 183 ww 338
R~ 459842 g = DOIRIT - 23
Rye={Aghriun D= BITM0~BOI0FT
3 R;s o 33D Sy= 05745 Try = 1LEGBE 1y o [a
Byo o QHIVHG Ehy = §19783
Roap s § R8I Do 330351 Mas LYY g 338
Koy o L2GWRT
I — .
Hierzu 4 Blasng Zeichnungen
4%
a3
k1



Mummer: 2927 478
iy QL% GoZE 1/
Varaflentiichungstag: 33 Soptembar 1988

E CRICHBUNGEN BLATT 2

FIG.3

i
Fa A Y
i \@
M
{}z Dz D* D4 ﬁs De ;tz ;}s ;33 f}u &zm{}@ 5{‘):3;{ ?Zfiw

3
*




SEICHNURGEN BLATT 3

Mummern

2827 438
int. 1%

SO2B 18748
VerHerslichungstag: 28, September 1868

FIG. 5A F1G.5B FIG. 5C

o
€
£

L
oy
L1
§
b
3
A

A
e sLinie

4 § -
Ai. . . ‘ l i
[ 28 {
. ‘ i

3
§

glinde . ~N

Linie E

¥

i
m-Lirie . !
!
4

s oy,
AR R £
- W

T IR At LR
S A S A

¥
=

A

o

)

&

z
%
§

)
%
i\_
i

A L—‘jm S AR e
- Ut m -0 o .-y

< in

it
<

Sphérisehe Abereativs Astigrativmus Verzeichnung




MUMGEN BLSTY A Nutames [ ET AR
int. §1% GOYE 1534

yerdHeatlichungstage 28, Saprember 1988

FIG.6A  FIG.6B FIG. 6C

w=2t w2V

.
F
/“‘ ;’1312‘3 : s-Linie
3 ;
i <] 1 S wiinte A
melinie
¥
¥
SR ..i...,...“,.: - ot
"G}

[ [ IUUUTIE: SRR
-1 M «{1 01 5%, 5%
Sphicische Abgrration Agtigmatismug Varzaichnung



Electronic Acknowledgement Receipt

EFSID: 20409563
Application Number: 14272866
International Application Number:
Confirmation Number: 8559

Title of Invention:

Surgical Microscope with Enlarged Working Distance

First Named Inventor/Applicant Name:

Artur HOEGELE

Customer Number:

113648

Filer:

Steven Maurice Dubois/Andrea Terry

Filer Authorized By:

Steven Maurice Dubois

Attorney Docket Number: 0902-046
Receipt Date: 14-0CT-2014
Filing Date: 08-MAY-2014
Time Stamp: 15:07:02

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document . L. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
o . Z12033- 82485
1 Petition to make special under Patent US_2014-10-14_Response_to._ no 5

Prosecution Hwy

523162ef11673153ad03dfc90f3fe019c685
825e

PPH_Decision_0902-046.pdf

Warnings:

Information:




612303
Information Disclosure Statement (IDS) | Z12033_US_2014-10-14_IDS_0

Form (5B08) 902-046.pdf no 4

2e26ad8375990d2709a136b292b8b276afa|
2ef08

Warnings:

Information:

A U.S. Patent Number Citation ora U.S. Publication Number Citation is required in the Information Disclosure Statement (IDS) form for
autoloading of data into USPTO systems. You may remove the form to add the required data in order to correct the Informational Message if
you are citing U.S. References. If you chose not to include U.S. References, the image of the form will be processed and be made available
within the Image File Wrapper (IFW) system. However, no data will be extracted from this form. Any additional data such as Foreign Patent
Documents or Non Patent Literature will be manually reviewed and keyed into USPTO systems.

) ] 2008545
. DE2927478_with_EnglishAbstr
3 Foreign Reference no 9
act.pdf
0e6¢7f95bdc90c7872fe340427a95eb73de!
28df
Warnings:
Information:
10-2013-008-090-8_GermanDe 1685255
4 Non Patent Literature cisionToGrant_with_EnglishTra no 10
nslation.pdf 4813c68a6584a2a102e772a025e77abf550
613d8
Warnings:
Information:
Total Files Size (in bytes); 4388588

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

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

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.




Attorney's Docket No. 0902-046

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Patent Application of
Artur HOEGELE Group Art Unit: 3738
Application No.: 14/272,866 Examiner: Unassigned
Filed: May 8, 2014 Confirmation No.: 8559
For: SURGICAL MICROSCOPE

WITH ENLARGED WORKING
DISTANCE

)
)
)
)
)
)
)
)
)
)

RESPONSE TO DECISION ON REQUEST TO PARTICIPATE
IN THE PATENT PROSECUTION HIGHWAY PROGRAM AND PETITION

TO MAKE SPECIAL UNDER 37 C.F.R. § 1.102(a)

Commissioner for Patents
Alexandria, VA 22313-1450
Mail Stop Petitions

Sir:

In response to the Decision on Request to Participate in the Patent Prosecution
Highway Program and Petition to Make Special under 37 C.F.R. § 1.102(a), Applicant
understands from a helpful conversation with Ms. Brinkley of the Petitions Office that the
Deficiency noted by the U.S. Patent and Trademark Office in the original Patent
Prosecution Highway filing can be corrected by a supplemental filing rather than re-filing
the original documentation in corrected form. Accordingly, Applicant has listed the
omitted reference DE 29 27 478 (C2) in an Information Disclosure Statement and
corrected the date of the previously submitted Non-Patent Reference 2 to reflect the
date of March 19, 2014.



Attorney's Docket No. 0902-046
U.S. Patent Application No. 14/272,866
Page 2

It is respectfully submitted that this application is now in condition for expedited
examination and a Notice granting Applicant’s petition is hereby requested.

Respectfully submitted,
PATENT PORTFOLIO BUILDERS PLLC
By: /stevenmdubois/

Steven M. duBois
Registration No. 35,023

Date: October 14, 2014

Customer No. 113648

Patent Portfolio Builders PLLC
P.O. Box 7999
Fredericksburg, VA 22404
(540) 361-1863, Ext. 125



UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
14/272,866 05/08/2014 Artur HOEGELE 0902-046 8559
113648 7590 09/16/2014 | |
. . EXAMINER
Patent Portfolio Builders, PLLC
P.O. Box 7999
Fredericksburg, VA 22404-7999 | ART UNIT | PAPER NUMBER |
2486
| NOTIFICATION DATE | DELIVERY MODE |
09/16/2014 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

Emily @ppblaw.com
Tina@ppblaw.com

PTOL-90A (Rev. 04/07)



UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents
United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450
www.uspfo.gov

In re Application of : DECISION ON REQUEST TO
Artur Hoegele : PARTICIPATE IN THE PATENT
Application No.: 14/272,866 : PROSECUTION HIGHWAY
Filed: 08 May 2014 : PROGRAM AND PETITION
Attorney Docket No.: 0902-046 : TO MAKE SPECIAL UNDER
For: SURGICAL MICROSCOPE WITH : 37 CFR 1.102(a)

ENLARGED WORKING DISTANCE

This is a decision on the request to participate in the Patent Prosecution Highway (PPH) program
and the petition under 37 CFR 1.102(a), filed 23 June 2014, to make the above-identified
application special.

The request and petition are DISMISSED.

DISCUSSION
A grantable request to participate in the PPH pilot program and petition to make special require:

1. The U.S. application and the corresponding application filed in the PPH 2.0 participating
office (with the allowable/patentable claim(s)) must have the same priority/filing date. In
particular, the U.S. application (including national stage entry of a PCT application and a
so-called bypass application filed under 35 U.S.C. 111 which validly claims benefit under
35 U.S.C. 120 to a PCT application):

a. 1s an application that validly claims priority under 35 U.S.C. § 119(a) and 37 CFR
1.55 to one or more applications filed with the PPH 2.0 participating office, or
b. is an application which is the basis of a valid priority claim under the Paris
Convention for the application filed in the PPH 2.0 participating office, or
c. is an application which shares a common priority document with the application
filed in the PPH 2.0 participating office, or
d. the application filed in the PPH 2.0 participating office are derived from/related to
a PCT application having no priority claim.
2. Applicant must:
a. Ensure all the claims in the U.S. application must sufficiently correspond or be
amended to sufficiently correspond to the allowable/patentable claim(s) in the PPH
2.0 participating office application(s) and
b. Submit a claims correspondence table in English;
3. Examination of the U.S. application has not begun;
4. Applicant must submit:
a. Documentation of prior office action:



Application/Control Number: 14/272,866 Page 2
Art Unit: OPET

i. acopy of the office action(s) just prior to the “Decision to Grant a Patent”
from each of the PPH 2.0 participating office application(s) containing the
allowable/patentable claim(s) or
ii. if the allowable/patentable claims(s) are from a ‘“Notification of Reasons
for Refusal” then the Notification of Reasons for Refusal or
ii1. if the PPH 2.0 participating office application is a first action allowance
then no office action from the PPH 2.0 participating office is necessary should
be indicated on the request/petition form;
b. An English language translation of the PPH 2.0 participating office action from
(4)(a)(1)-(ii) above
5. Applicant must submit:
a. An IDS listing the documents cited by the PPH 2.0 participating office examiner
in the PPH 2.0 participating office action (unless already submitted in this
application)
b. Copies of the documents except U.S. patents or U.S. patent application
publications (unless already submitted in this application);

The request to participate in the PPH pilot program and petition fails meet condition 5.

In this regard, an IDS listing all the documents cited by the PPH 2.0 participating office
examiner in the PPH 2.0 participating office action, including copies thereof, have not been
submitted.

Applicant is given ONE opportunity within a time period of ONE MONTH or THIRTY
DAYS, whichever is longer, from the mailing date of this decision to correct the deficiencies.
NO EXTENSION OF TIME UNDER 37 CFR 1.136 IS PERMITTED. If the deficiencies are
not corrected within the time period given, the application will await action in its regular turn.

Response must be filed via the Electronic Filing System (EFS) using the document description:
Petition to make special under Patent Pros Hwy. Any preliminary amendments and IDS
submitted with the PPH documents must be separately indexed as a preliminary amendment and
IDS, respectively.

Telephone inquiries concerning this decision should be directed to the undersigned at 571-272-
3204. All other inquiries concerning the examination or status of the application is accessible in
the PAIR system at http://www.uspto.gov/ebc/index.html.

/SDB/
Sherry D. Brinkley

Paralegal Specialist
Office of Petitions
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Application or Docket Number

Substitute for Form PTO-875 14/272,866
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 OFR 1.16(a), (5), or (6)) N/A N/A N/A N/A 280
SEARCH FEE
(37 GFR 1.18(K), @), or (m)} N/A N/A N/A N/A 600
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (@) N/A N/A N/A N/A 720
TOTAL CLAIMS ] *
(37 CFR 1.16(i)) 21 minus 20= 1 OR |« 80 - 80
INDEPENDENT CLAIMS ] *
(37 CFR 1.16(h)) 3 minus 3 = x 420 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
14/272,866 05/08/2014 2486 1820 0902-046 21 3
CONFIRMATION NO. 8559
113648 UPDATED FILING RECEIPT

Patent Portfolio Builders, PLLC

P.O. Box 7999 LT LR R

Fredericksburg, VA 22404-7999 00000070142696
Date Mailed: 08/13/2014

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)

Artur HOEGELE, Oberkochen, GERMANY;
Applicant(s)

Carl Zeiss Meditec AG, Jena, GERMANY
Assignment For Published Patent Application

Carl Zeiss Meditec AG, Jena, GERMANY

Power of Attorney: None

Domestic Applications for which benefit is claimed - None.
A proper domestic benefit claim must be provided in an Application Data Sheet in order to constitute a claim for
domestic benefit. See 37 CFR 1.76 and 1.78.

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
GERMANY 10 2013 008 090.8 05/10/2013

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices
(PTO/SB/39 or its equivalent) has been received by the USPTO.

If Required, Foreign Filing License Granted: 05/21/2014

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 14/272,866

Projected Publication Date: 11/20/2014

Non-Publication Request: No

Early Publication Request: No
page 1 of 3



Title
Surgical Microscope with Enlarged Working Distance
Preliminary Class
348
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

page 2 of 3



LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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OPERATIONSMIKROSKOP MIT VERGROBERTEM ARBEITSABSTAND

Die vorliegende Anmeldung betrifft ein Operationsmikroskop,
das eine sehr groBe Variation des Arbeitsabstandes erlaubt.

Operationsmikroskope sind optische Auflichtmikroskope, die

wdhrend medizinischer Eingriffe verwendet werden und eine
Abbildungsvergréferung von Ublicherweise zwischen 5-fach und

30-fach bereitstellen. Verglichen mit anderen optischen

10 Auflichtmikroskopen weisen Operationsmikroskope eine

) vergrofBerte Brennweite des verwendeten Objektivsystems von
/q typischerweise zwischen 175 mm und 550 mm und einen
) entsprechend grofien Arbeitsabstand (Abstand zwischen dem
Linsenscheitel der einem nit dem Operationsmikroskop

15 abzubildenden Objekt am ndchsten angeordneten Objektivlinse
und dem Objeékt) von. typischerweise zwischen 200 mm und 500 mm
auf. Um einem Benutzer einen raumlichen Eindruck des
abzubildenden Objekts zu vermitteln, sind
Operationsmikroskope haufig als Stereomikroskop ausgebildet,

20 bei welchem den  Augen des Benutzers ein Paar von
Abbildungsstrahlengingen bereitgestellt wird, =~ welche
Abbilduhgsstrahlengdnge sich in der N&he einer Fokusebene des
Operétionsmikroskops unter Einschluss eines Stereowinkels von
zwischen 3° und 14° schneiden. Das Gesichtsfeld von

{ ' 25 Operationsmikroskopen, d. h. die Flache in der Fokusebene,
\’} wevlche von dem wenigstens einen Abbildungsstrahlengang zu
' einem bestimmten Zeitpunkt auf die Netzhaut eines Benutzers
abgebildet werden kann, ist typischerweise gréher als 1 mm?.

Das Gesichtsfeld eines Operationsmikroskops umfasst somit

30 nicht nur einen  einzigen Bildpunkt, wie es bei
Scanmikroskopen der Fall ist; vielmehr findet 2zu Jjedem
Zeitpunkt eine mehrdimensionale (zwei- oder dreidimensionale)
Abbildung des betrachteten Objekts durch das
Operationsmikroskop statt. H&ufig sind'Operationsmikroskope

3B mit einem Zoomsystem oder VergroBerungswechsler zur
Veranderung der AbbildungsvergrdBerung und einem

Carl Zeiss Meditec AG : 1077298
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Fokussiersystem zur Anderung des Arbeitsabstandes
ausgestattet. H&ufige Einsatzgebiete sind die Chirurgie und

Mikrochirurgie.

In Operationsmikroskopen wird die Abbildung des  mittels des
Operationsmikroskops abgebildeten Objekts einem Benutzer
wahlweise Uber ein Okular (bzw. bei stereoskopischen
Operationsmikioskopen uber ein Paar von Okularen)
bereitgestellt, oder die Abbildung- wird mittels eines
Bildwandlers (bzw. bei stereoskopischen Operationsmikroskopen
mittels eines Stereébildwandlers oder eines Paars von
Bildwandlern) in elektrische Signale umgesetzt und - dem
Benutzer zusdtzlich oder alternativ zu Okularen uber einen

.Monitor und/oder ein Head-Mounted-Display angezeigt.

Getragen werden Operationsmikroskope h&aufig von Stativen, die
am Boden oder an der Decke eines Behandlungssaals befestigt
oder frei am Boden des Behandlungssaals positionierbar sind.
Das Stativ kann manuell iiber Motoren verstellbar sein, und
erméglicht eine »gewunséhte Anordnung und Orientierung des
Operationsmikroskops iiber dem abzubildenden Objekt..

Zusdtzlich - zu Operationsmikroskopen werden wdhrend
medizinischer Eingriffe haufig auch monoskopische
Ubersichtkameras verwendet, die bei einem Arbeitsabstand von
typischerweise groBer 1.000 mm keine oder nur eine geringe
Abbildungs&ergrbﬁerung aufweisen. Das gleichzeitige Vorsehen

einer Ubersichtskamera zusiatzlich zu einem
Operationsmikroskop erhdht die Komplexitat, da zwel
unterschiedliche Gerdte bedient werden miissen, und die

Kosten, da zwei unterschiedliche Gerate beschafft und

gewartet werden miissen.

Trotz des gegeniber herkdmmlichen Auflichtmikroskopen

vergroflerten Arbeitsabstandes ist die bei bekannten
Operationsmikroskopen erreichbare Bandbreite des.
Carl Zeiss Meditec AG : - 1077299

Z12033-DE
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Arbeitsabstandes ungeniigend.

Ausfihrungsformen sind daher auf ein Operationsmikroskop
gerichtet, welches eine sehr ‘grole Variation des
6§ - Arbeitsabstandes und insbesondere eines verglichen mit
bekannten Operationsmikroskopen vergroBerten Arbeitsabstand

erlaubt.

Ausfihrungsformen eines Operationsmikroskops weisen ein
10 Abbildungssystem mit einem Objektivsystem auf, welches ein in
einer Fokusebene des Abbildungssystems angeordnetes (in der
Regel dreidimensionales) Objekt entlang wenigstens eines
% Abbildungsstrahlengangs vergrofert in ein mehrdimensionales -
(insbesondere Zwei- oder dreidimensionales) Abbiid des

15 Objekts abbildet.: ‘

. Das Objektivéystem umfasst mindestens zwei Linsengruppeh, die
von dem wenigstens einen Abbildungsstrahlengang nacheinander
~durchsetzt werden, und die Fokusebene des Abbildungssystems

20 festlegen. GemidR einer Ausfihrungsform umfasst das

Objektivsystem genau zwei Linsengruppen.

Gemall einer Ausfihrungsform wird unter einer Linsengruppe
eine Teilmenge der in dem Operationsmikroskop angeordneten

25 optischen Linsen verstanden, die sich durch folgende
gleichzeitig erfullte Merkmale auszeichnet:

— Die optischen Linsen der Teilmenge'werden von dem selben
wenigstens - einen  Abbildungsstrahlengang nacheinander
30 durchsetzt. In der Folge sind zwischen den optischen
Linsen einer Linsengruppe entlang des selben wenigstens
einen Abbildungsstrahlengangs keine optischen Linsen
vorhanden, die einer anderen Linsengruppe oder keiner
LinAsengruppe. angehdren. | | '

35

— Die optischen Linsen der Teilmenge sind relativ zueinander

Carl Zeiss Meditec AG 1077299
Z12033-DE
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ortsfest, d. h. die Abstédnde zwischen  benachbarten
optischen .Linsen aller optischen Linsen einer Linsengruppe
sind konstant. Dies schlieft jedoch nicht aus, dass alle
optischen Linsen dieser Linsengruppe relativ zu einer
optischen Linse oder Linsengiuppe verlagert werden, die
dieser Linsengruppe nicht angehort bzw.  von der
beﬁrachtet?n Linsengruppe verschieden ist.

- Zwischen optischen Linsen der Teilmenge findet  keine
Abbildung der Fokusebene nach Unendlich statt. D. h. eine
Linsengruppe kann keine afokale Schnittstelle -umfassen,
sondern beginnt ggf. nach ‘einer afokalen Schnittstelle
bzw. endet ggf. vor einer afokalen Schnittstelle.

Wenigstens eine Linsengruppe des Objektivsystems ist entlang
ihrer optischen Achse relativ zu wenigstens einer anderen
Linsengruppe des Objektivsystems verlagerbar. Die erste
Linsengruppe des Objektivsystems, die der Fokusebene entlang
des wenigstens einen Abbildungsstrahlengangs unmittelbar

" benachbart ist, besteht aus mindestens drei optischen Linsen

und weist insgesamt eine negative Brechkraft (Kehrwert der

Brennweite) auf.

Dabei schlieft der Begriff "unmittelbar benachbart"
ausdricklich nicht aus, dass zwischen der Fokusebene und dem
Objektivsystem zusidtzliche optische Elemente angeordnet sein
kébnnen, die keine oder nur eine sehr . geringe Brechkraft
aufweisen. Dabei werden unter optischen Elémenten mit sehr
geringer Brechkraft optische Elemente verstanden, deren
Brechkraft dem Betrag nach 10% und insbesondere 5% und weiter
insbesondere’ 3% der - gesamten Brechkraft des
Operationsmikroskops nicht {libersteigt. ‘Somit sollen optische
Elemente ohne oder mifisehr geringer Brechkraft wie z. B.
Abdeckscheiben oder plane Filter bei Priifung des Merkmals
"unmittelbar - benachbart" unberiicksichtigt bleiben. Dies

_bedéutet, dass zwischen der ersten Linsengruppe und der

Carl Zeiss Meditec AG 1077299
Z12033-DE . '
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Fokusebene keine weiteren optischen Linsen oder Linsengruppen

angeordnet sind.

Der Aufbau des Objektivsystems aus zwei Linsengruppen, von
denen eine Linsengruppe aus wenigstens drei Linsen besteht
und insgesamt eine negative Brechkraft aufweist, ‘erlaubt es,
den Arbeitsabstand in einem Bereich zu variieren, der uber
den bei Operatibnsmikroskopen liblichen Bereich hinausgeht.

GemaBR einer Ausfihrungsform weist das Objektivsystem eine
einstellbare Brennweite von zwischen 150 mm und unendlich und
insbesondere von zwischen 200 mm und 1.200 mm und weiter

insbesoﬁdere von zwischen 300 mm und 600 mm auf.

GemaB einer Ausfuhrungsform weist das Objektivsystem einen
einstellbaren Arbeitsabstand von zwischen 200 mm und 5.000 mm

auf.

Das Abbildungssystem kann neben dem Objektivsystem eine oder
mehrere weitere optische Linsen umfassen, welche nacheinander

" von dem wenigstens einen Abbildungsstrahlengang durchsetzt

werden. Das Objektivsystem ist dem abgebildeten Objekt
entlang des wenigstens einen Abbildungsstrahlengangs am
nachsten angeordnet. Dies bedeutet, dass das Objektivsystem
zwischen anderen optischen Linsen des Abbildungssystems und
der Fokusebene angeordnet ist. ~Die optischen Linsen
einschlieBlich der optischen Linsen " des Objektivsystems
koénnen einfache Linsenelemente und/oder Kittglieder " sein.
Zusatzlich kann das Abbildungssystem eine ' oder mehrere
optische Spiegelfldchen umfassen, welche den wenigstens einen

Abbildungsstrahlengang nacheinander falten.

GemaB einer Ausfihrungsform weist die Brennweite der ersten

"Linsengruppe des Objektivsystems dem Betrage nach insgesamt

hochstens 35 % und insbesondere hochstens 25 % und weiter
insbesondere hodchstens 20% der minimalen Brennweite des

Carl Zeiss Meditec AG 1077299
Z12033-DE
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bbjektiststems auf. GemaB einer BAusfihrungsform weist die
Brennweite der ersten Linsengruppe des Objektivsystems dem
Betrage nach gleichzeitig wenigstens 10 % und insbesondere
wenigstens 15 % der minimalen Brennweite des Objektivsystems

auf.

Damit kommt der ersten Linsengruppe des Objektivsystems dem
‘Betrage nach verglichen mit bekannten Objektivsystemen von
Operationsmikroskopen ein.ungewdhnlich groBer Anteil an der
Brechkraft zu, =zumal die erSte  Linsengruppé insgesamt Ja

negative Brechkraft aufweist.

' Gem&B einer 'Ausfilhrungsform weisen die einzelnen optischen

Linsen der ersten Linsengruppe des Objektivsystems Jjeweils
dem Betrage nach Brennweiten 2zwischen 80% und 300% und
insbesondere jeweils zwischen 95% und 200% dexr Brennweite derx

ersten Linsengruppe des Objektivsystems auf.

'Somit ist die Brechkraft innerhalb der ersten Linsengruppe

relativ gleichm&aBig auf die optischen Linsen der ersten

Linsengruppe verteilt.

GemaB einer Ausfiuhrungsform betrdgt der Quotient der
Brennweite der ersten Linsengruppe des Objektivsystems zur
Brennweite der zweiten Linsengruppe des Objektivsystems dem
Betrag nach zwischen 0,75 und 1,00 und insbesondere zwischen
0,80 und 0, 90 und weiter insbesondere zwischen 0,82 und 0, 88.

Gemdh einer Ausfihrungsform besteht die erste Linsengruppe
des Objektivsystems aus genau drei optischen Linsen, von
denen zwei optische Linsen insbesondere duxrch Verkleben
dauerhaft miteinander zu einem Kittglied verbunden sind und
die dritte optische Linse ein von dem Kittglied separates
Linsenelement ist. Dabei bestehen die dauerhaft miteinander
verbundenen Linsen aus Materialien mit unterschiedlichem
Brechungsindex. Dann kann. das Kittglied wahlweise zwischen

Carl Zeiss Meditec AG ) 1077299
Z12033-DE
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der Fokusebene und dem separaten Linsenelement angeordnet
sein, oder das 'separate Linsenelement ist 2zwischen der
Fokusebene und dem Kittglied angeordnet.

Gemdf einer Ausfihrungsform weist die der ersten Linsengruppe
entlang des wenigstens einen Abbildungsstrahlengangs
unmittelbar benachbarte zweite Linsengruppe des:
Objektivsystems insgesamt eine positive Brechkraft auf.

GemdR einer Ausfithrungsform besteht die zweite Linsengruppe
des Objektivsystems aus genau drei optischen Linsen, von
denen zwei optische Linsen insbesondere durch Verkleben
miteinander dauerhaft zu einem Kittglied verbunden sind und

‘die dritte optische Linse ein von dem Kittglied separates

Linsenelement ist. Dabei bestehen die dauerhaft miteinander
verbundenen Linsen aus. Materialien mit unterschiedlichem
Brechungsindex. Dann kann das Kittglied wahlweise zwischen
der Fokusebene und dem separaten Linsenelement angeordnet
sein, oder das separate Linsenelement ist zwischen der
Fokusebene und dem Kittglied angeordnet.

GemaR einer Auéfuhrungsform werden die optischen Linsen jeder
Linsengruppe von dem selben wenigstens einen
Abbildungsstrahlengang nacheinander durchsetzt, und sind die
optischen Linsen Jjeder Linsengruppe jeweils relativ zu
anderen Linsen der selbén tinsengruppe ortsfest.

Gemah einer Ausfiihrungsform findet innerhalb einer
Linsengruppe keine Abbildung der Fokusebene nach Unendlich
statt.

Gemdf3 einer Ausfihrungsform bewirkt das Objektivsystem
insgesamt eine Abbildung des in der Fokusebene des
Abbildungssystems anordenbaren Objektes nach Unendlich. Dies
erlaubt einen modularen Aufbau des Operationsmikroskops.

Carl Zeiss Meditec AG 1077299
Z12033-DE ’
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Gemap einer Ausfihrungsform erfolgt innerhalb des
Objektivsystems keine Abbildung des. in der Fokusebene des
Abbildungssystems anordenbaren Objektes nach Unendlich.

GemaB einer Ausfiihrungsform stellt das Abbildungssystem
wenigstens ein Paar von Abbildungsstrahlengangen bereit,
welche sich 'in der Fokusebene des ~Abbildungssyétems unter
Einschluss eines Stereowinkels a von zwischen 3° und 14°
schneiden und das in der Fokusebene des Abbildungssystems
angeordnete Objekt jeweils vergrdBert in ein
mehrdimensionales Abbild des Objekts abbilden; auf diese
Weise kann insgesamt eine dreidimensionale Abbildung des

Objektes gewonnen werden. Dabei werden die optischen Linsen

des Objektivsystems von dem wenigstens einen Paar von
Abbildungsstrahlengangén gemeinsam durchsetzt. Die
Abbildungsstrahlengange des wenigstens einen Paars von
Abbildungsstrahlengdngen koénnen sich.in den optischen Linsen
des Objektivsystems teilweise iiberlappen oder auch nicht
iberlappen. Insbesondere kénnen Hauptstrahlen der
Abbildungsstrahlengénge von den optischen Achsen der von
ihnen durchsetzten optischen Linsen des Objektivsystems
paarweise gleich weit beabstandet sein.

Gemdafl einer 'Ausfﬁhrungsform weist das Operationsmikroskop
weiter ein Zoomsystem mit mehreren optischen Linsen auf,
wobei die optischen Linsen des Zoomsystems nacheinander von
nur einem Abbildungsstrahlengang des wenigétens einen Paars
von Abbildungsstrahlengidngen durchsetzt werden.

Gemal einer Ausfihrungsform weist das Operationsmikroskop
weiter fir jeden Abbildungsstrahlengang des wenigstens einen
Paars ‘von Abbildungsstrahlengidngen eine ~variable
Aperturblende auf.

GemdB einer Ausfihrungsform weist das Operationsmikroskop

weiter wenigstens einen Bildsensor auf, welcher in einer

Carl Zeiss Meditec AG ' 1077299
Z12033-DE S
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Bildebene des Abbildungssystems angeordnet ist und Bilddaten
ausgibt, welche das von dem Abbildungssystem erzeugte Abbild
des Objekts reprédsentieren. Der Bildsensor kann zusatzlich
oder alternativ zu Okularen vorgesehen sein. Weist das

" Operationsmikroskop keine Okulare auf, spricht man von einem

"digitalen Operatibnsmikroékop"; bei diesem ist die Anordnung
und'Lége des- Operationsmikroskops bei der Bilderzeugung von
der Anordnung und Lage der Bilddarstellung vollst&ndig
entkoppelt.

Die von dem wenigstens einen Bildsensor ausgegebenen
Bilddaten k&énnen in Form eines elektrischen (und ggf.
digitalen) Signals vorliegen, das eine - insbesondere auch
farbgetreue - Rekonstruktion des von dem Abbildungssystem
erzeugten Abbilds des Objekts erlaubt. Dies bedeutet, dass
das . von dem Bildsensor ausgegebene Signal einen
Informationsgehalt aufweist, der dem Informationsgehalt des:
von dem Abbildungssystem erzeugten Abbilds des Objekts so
weitgehend entspricht, dass eine Darstellung des Abbilds auf
einer Anzeige basierend auf dem Signal m&glich ist. Bei dem

wenigstens einen .Bildsensor kann es sich beispielsweise um

einen Silizjumsensor und '~insbesondere um einen CCD-Sensor

(wahlweise mit vorgeschaltetem  Filterrad oder aber
farbsensitiven SenSoren)'oder einen auf der CMOS-Techndlogie
basierenden Active Pixel Sensor handeln. Gemah einer
Ausfithrungsform weist eine lichtempfindliche Sensorflache des
Bildsensors eine Flidche von wenigstens 100 x 100 Bildpunkten
und insbesondere von wenigstens 320 x 240 Bildpunkten auf.

Wird ein Bildssensor verwendet, kann das Operationsmikroskop

weiter wenigstens eine Anzeige (beispielsweise ein Monitor,
ein ‘Digitalprojektor oder ein Head-Mounted-Display)
aufweisen, welche das von dem Bildsensor gewonnene Bild

wiedergibt.

Gemalk einer Ausfithrungsform ist die Steuerung ausgebildet,

Carl Zeiss Meditec AG ’ 1077299
Z212033-DE
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das Objektivsystem des Abbildungssystems automatisch so zu
steuern, dass -das abgebildete Objekt kontinuierlich in der
Fokusebene des Abbildungssystems liegt. In der Folge erzeugt
das Abbildungssystem auch wdhrend der Anderung der
AbbildungsvergrdfBerung ein scharfes Abbild des abgebildeten
Objekts. Eine derartige Funktionalitat wird auch als
Autofokus bezeichnet.

GemdR einer Ausfiihrungsform weist das Operationsmikroskop

. weiter eine Strahlungsquelle auf, welche einen

Beleuchtungsstrahlengang bereitstellt, der die Linsengruppen
des Objektivsystems entlang der optischen Achsen der
Linsengruppen durchdringt.

Gemih einer Ausfihrungsform wird das Operationsmikroskop von
einem Stativ getragen. Das Stativ kann ortsfest an einer
Wand, einem Boden oder einer Decke befestigt oder
beispielsweise lber Rollen verlagerbar sein.

GemdB einer Ausfihrungsform ist das Operationsmikroskop ein
digitales Operationsmikroskop, dessen Abbildungssystem keine
Okulare aufweist. ‘ ’

Es wird betont, dass die vorstehend beschriebenen
Ausfihrungsformen beliebig miteinander = kombiniert werden

'kénnen.

Die in dieser Beschreibung und den Anspriichen zur Aufzdhlung
von -Merkmalen verwendeten Begriffe "umfassen", "aufweisen",
"beinhalten”, "enthalten" und "mif", sowie deren
grammatikalische Abwandlungen, sind generell als
nichtabschliefende Aufzéhlung von Merkmalen, wie z. B.
Verfahrensschritten, Einrichtungen, Bereichen, Grofen und
dergleichen aufzufassen, und schlieBen in keiner Weise das
Vorhandensein anderer oder zus&tzlicher Merkmale oder
Gruppierungen von anderen oder zusétzlichen‘Merkmalen aus.

Cari Zeiss Meditec AG 1077299
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Weitere  Merkmale der Erfindung ergeben sich aus der
nachfolgenden Beschreibung von Ausfihrungsbeispielen in
Verbindung mit den Anspriichen sowie den Figurén. In den
Figuren werden gleiche bzw. &hnliche Elemente mit gleichen
bzw. .dhnlichen Bezugszeichen bezeichnet. Die Erfindung ist
nicht  auf die Ausfihrungsformen der beschriebenen
Ausfiihrungsbeispiele beschrankt, sondern wird durch den
Umfang der Patentanspriiche bestimmt. Insbesondere kénnen die
einzelnen Merkmale bei erfindungsgemidfen Ausfihrungsformen in
anderer Anzahl und Kombination als bei den untenstehend
angefithrten Beispielen verwirklicht sein. - Bei der
nachfélgenden Exlauterung eines Ausfihrungsbeispiels der
Erfihdung wird auf die beiliegenden Figuren Bezug genommen,

von denen zeigt
Figur 1  schematisch . eine Einsatzsituation ‘eines
- Operationsmikroskops gemiR einer Ausfihrungsform

der Erfindung;

Figur 2 schematisch im Querschnitt den Aufbau des
Operationsmikroskops aus Figur 1; und

Figur 3 schematisch vergroBert die optischen Linsen des

Objektivsystems des Operationsmikroskops aus
Figur 2.

In Figur 1 ist schematisch ein Operationsmikroskop 1 gemaB
einer Ausfihrungsform der Erfindung gezeigt, welches

‘beispielhaft = im Rahmen eines chirurgischen Eingriffes

verwendet wird.

Das Operationsmikroskop 1 wird von einem iber (nicht
gezeigte) Rollen verlagerbaren Bodenstativ 12 getragen und
kann durch einen Benutzer manuell unter Verwendung des
Stativs so verlagert werden, dass eine optische Achse A  eines
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(in Figur 2 gezeigten)' Objektivsystems auf einen
abzubildenden Operationsbereich 3 ausgerichtet ist. Das von
dem Operatiorismikroskop 1 erzeugte vergroBferte Abbild des
Operationsbereichs 3 wird uber (nicht gezeigte) Leitungen and
drei Monitore 11, 11"’ und 11! und Uber eine
Luftschnittstelle an ein Head-Mounted-Display 11''' eines
Benutzers ausgegeben. '

Wie schematisch in Figur 2 gezeigt, handelt es sich bei dem

Operationsmikroskop 1 aus Figur 1 um ein Stereomikroskop mit

einem - Abbildungssystem 2, welches zwei
Abbildungsstrahlengidnge 2a, 2b bereitstellt, die sich’ in
einer Fokusebene 4 des Abbildungssystems 2 des

Operationsmikroskops 1 unﬁer Einschluss eines Stereowinkels
a schneiden. Die Gréfie des Stereowinkels o hangt von dem
jeweils verwendeten Arbeitsabstand ab und liegt bei dem
gezeigten digitalen Operationsmikroskop zwischen 6° und 10°.

Es wird betont, dass der Verlauf der in Figur 2 gezeigten
Hauptstrahlen der Abbildungsstrahlengange 2a, 2b nur
schematisch ist, und die Brechungswirkung der Linsen nur

unvollst&dndig wiedergibt.

Das Abbildungssystem 2 setzt sich in der gezeigten
Ausfihrungsform aus einem zweigliedrigen Objektivsystem 5 und
einem viergliedrigen Zoomsystem 8 zusammen. Es wird. betont,
dass die vorliegende Erfindung nicht auf =zweigliedrige
Objektivsysteme oder viergliedrige 2oomsysteme beschrankt

ist, sondern allgemein mehrgliedrige Systeme verwenden kann.

Das Objektivsystem 5 weist 2zwei nacheinander gemeinsam von
beiden stereoskopischen Abbildungsstrahlengédngen 2a, 2b
durchsetzte Linsengruppen 6, 7 auf, welche den
Operationsbereich 3 insgesamt nach unendlich abbilden. Somit
ist zwischen dem Objektivsystem 5 und dem Zoomsystem 8 eine

afokale Schnittstelle vorgesehen.
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‘Die dem abzubildenden Operationsbereich 3 entlang der

stereoskopischen Abbildungsstrahlengdnge 2a, 2b am n&chsten
angeordnete Linsengruppe 6 weist insgesamt eine negative
Brechkraft auf und besteht aus drei mit festem Abstand
relativ zueinander angeordneten optischen Linsen 61, 62, 63.
Die beiden dem betrachteten Operationsbereich 3 am n&chsten
angeordneten optischen Linsen 61, 62 der ersten Linsengruppe

5 bestehen aus Materialien mit unterschiedlichen
Brechungsindizes und sind 2zur 'Bildung eines Kittgliedes
dauerhaft flachig miteinander verklebt. Die verbleibende

dritte Linse 63 der ersten Linsengruppe 5 ist ein einfaches.
Linseneiementl_das mit einem festen Abstand zum Kittglied der
ersten Linsengruppe @ 5 angeordnet ist. 1In der gezeigten
Ausfihrungsform weist die optische Linse 61 dem Betrage nach
eine Brennweite von 146%, die optischen Linse 62 dem Betrage
nach eine Brennweite von 98% und die optische Linse 63 dem
Betrage nach eine Brennweite von 157% der Brennweite der

-ersten Linsengruppe 6 des Objektivsystems 5 auf.

Es wird betont, dassidie vorliegendé Erfindung nicht auf ein
Objektivsystem mit einer ersten Linsengruppe beschridnkt ist,
bei welcher das Kittglied zZwischen einem einfachen
Linsenélemént und der Fokusebene angeordnet ist. Beispiels-
weise kann ‘das' einzelne Linsenelement alternativ auch

zwischen dem Kittglied und der Fokusebene angeordnet sein.

Die andere zweite Linsengruppe 7 weist insgesamt eine

positive Brechkraft auf und besteht ebenfalls aus drei mit
festem Abstand relativ zueinander angeordneten optischen
Linsen 71, 72, 13. Die beiden dem betrachteten
Operationsbereich 3 am nachsten angeordneten optischen Linsen

71, 72 der zweiten Linsengruppe 7 bestehen aus Materialien

mit unterschiedlichen Brechungsindizes und sind zur Bildung
eines Kittgliedes dauerhaft fliachig miteinander verklebt. Die
verbleibende dritte Linse 73 der zweiten Linsengruppe 7 ist

Carl Zeiss Meditec AG 1077299
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ein einfaches Linsenelement, das mit einem festen Abstand zum
Kittgliéd der zweiten .Linsengruppe 7 angeordnet ist.

In der gezeigten ' Ausfilhrungsform fallen die optischen
Achsen A aller optischen Linsen 61, 62, 63, 71, 72, 73 der
ersten und zweiten Linsengruppe 6, 7 zusammen.

In der gezeigteﬁ Ausfihrungsform verhalt sich der Betrag der
Brennwéite der ersten Linsengruppe 6 . zum Betrag der:-
Brennweite derszeiten Linsengruppe 7 wie 0,85:1. Dem Betrage
nach weist die Brennweite der ersten Linsengruppe 6 insgesamt
23% der Brennweite des Objektivsystems S5 auf.

Die erste Linsengruppe 6 ist entlang der optischen Achse A
zwischen der Fokusebene 4 des Abbilduhgssystéms'2 und der
zweiten Linsengruppe 7 angeordnet. Die zweite Linsengruppe 7
ist mittels eines Aktors 70 entlang der optischen Achse A

‘relativ zur ersten Linsengruppe 6 verlagerbar, um einen

Arbeitsabstand des Operationsmikroskops 1 zwischen 200 mm und
5.000 mm einzustellen. Hierfiir ist der Aktor 70 mit einer

Steuerung 10 verbunden.

Die Erfindung ist jedoch nicht darauf beschrankt, dass die

zweite Linsengruppe des Objektivsystems entlang der optischen

Achse relativ zur ersten Linsengruppe des Objektivsystems
verlagerbar ist. Alternativ kann auch die erste, entlang der
optischen Achse zwischen der Fokusebene. des Abbildungssystems
und der zweiten Linsengruppe angeordnete Linsengruppe entlang.
der optischen Achse relativ zur zweiten Linsengruppe
verlagerbar sein, um . den Arbeitsabstand des

OperationSmikroskops einzustellen.

Die beiden Linsengruppen 6, 7 des Objektivsystems 5 bilden
die Fokusebene 4 insgesamt nach Unendlich ab.

Zwischen dem Objektivsystem 5 und dem Zoomsystem 8 weist

Carl Zeiss Meditec AG ' : ’ 1077299
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jeder Abbildungsstrahlengang 2a, 2b jeweils eine variable
Aperturblende 13, 13' auf, um ein Einstellung der Helligkeit

und Tiefenschérfe zu ermoéglichen.

Die vier Glieder des Zoomsystems 8 sind jeweils .aus zwei
flachig miteinander verklebten optischen Linsen von acht
optischen Linsen 81 und 82, 83 und 84, 85 und 86, 87 und 88,
81' und 82', 83 und‘84', 85' und 86', 87' und 88' des
Zoomsystems 10 aus Materialien mit unterschiedlichen
Brechungsindizes gebildete Kittglieder, die nacheinander
Jjeweils nur von einem  der beiden stereoskopischen
Abbildungsstrahlengange 2a, 2b durchsetzt werden. Die Linsen
83, 84 bzw.‘83', 84' und 85, 86 bzw. 85', 86' der beiden
mittleren Glieder sind jeweils mittels eines Antriebs 80, 80°'
zur Anderung einer AbbildungsvergrdBerurg von zwischen 8-fach
und 20-fach relativ zu den Linsen 81, 82 bzw. 81', 82' und
87, 88 bzw. 87' und 88' verlagerbar. o

Das Abbildungssystem 2 bildet den Operationsbereich 3 entlang
der Abbildungsstrahlengdnge 2, 2b . vergréfBert auf die
Empfangsflachen 91, 91' zweier CCD-Sensoren 9, 9' ab. Die von
den Empfangsfldchen 91, 91" empfangenen Abbilder des

‘Operationsbereichs 3 ‘bilden den Operationsbéreich 3 unter

zwei geringfigig unterschiedlichen Winkeln ab. In der
gezeigten Ausfithrungsform weisen die Empfangsflachen 91, 91"
jeweils eine Bayei—Matrix auf, welche eine Auflbsuhg von
1280 x 1024 Bildpunkten bereitstellt. Anhand von elektrischen
Signalen, die von den Empfangsfldchen 91, 91' ausgegeben
werden, erstellen die CCD-Sensoren 9, 9' zweidimensionale
digitale Einzelbilder des von dem Abbildungssystem 2
abgebildeten Operationsbereichs 3, und geben diese iber die
Steuerung 10 an die wenigstens eine Anzeige 11 aus. Auch wenn
in Figur 1 insgesamt vier Anzeigen 11, 11', 11'' und 11''’
gezeigt sind, ist in Figur 2 der besseren Ubersichtlichkeit
halber nur die Anzeige 11 dargestellt. Da die CCD-Sensoren 9,
9' 2zwei Bilder ausgeben, die zueinander stereoskopisch sind,

Canrl Zeiss Meditec AG 1077299
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wird vorliegend ein 3D-Monitor als Anzeige 11 verwendet .

Die Steuerung 10,  Dbei welcher es sich um einen
programmtechnisch eingerichteten Mikroprozessor handelt, ist
Uber. gestrichelt vgezeichnete Datenleitungen mit den CCD-
Sensoren 9, 9', den Antrieben 80, 80' des Zoomsystems 8, dem
Antrieb 70 des Objektivsystems 5, den variablen
Aperturblenden 13, 13' sowie der wenigstens einen Anzeige 11
verbunden. Die Datenleifung zwischen Steuerung 10 und den
Aperturblenden 13, 13' ist der besseren Ubersichtlichkeit
wegen in Figur 2 nicht gezeigt.

Uber eine Lichtquelle 12, welche entlang der optischen Achse
des Objektivsystems S angeofdnet ist, wird eine Null-Grad-
Beleuchtung der Fokusebene 4 erreicht. Da die von der
Lichtgquelle 12 emittierte Strahlung durch die Linsen des
Objektivsystems 5 gefihrt wird, passt sich die GroéBe des
beleuchteten Abschnitts der Fokusebene 4 automatisch der
Grohe  des mittels des Operationsmikroskops 1 gerade

abgebildeten Abschnitts der Fokusebene 4 an.

Die Steuerung 10 steuert den Antrieb 70 des Objektivsystems 5
kontinuierlich so, dass der abgebildete Operationsbereich 3
immer in der Fokusebene 4 des Abbildungssystems- 2 liegt, und
das Abbildungssystem 2 immer ein scharfes BAbbild des
abgebildeten Operationsbereichs 3 bereitstellt. Weiter stellt
die Steuerung 7 durch automatische Bildumkehr und/oder
Drehung der Einzelbilder sicher, dass der abgebildete
Operationsbereich 3 lagerichtig auf der wenigstens einen
Anzeige 11 dargestellt wird.’

Durch Variation des Arbeitsabstandes AA zwischen 200 mm und
1.200 mm kann das Operationsmikroskop so wahlweise als
Operationsmikroskop oder als Ubersichtskamera verwendet
werden. Bei einem kleinen Arbeitsabstand AR zwischen 200 mm

-und 500 mm wird dabei eine stereoskopisches Bild mit hoher

Carl Zeiss Meditec AG 1077299
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Abbildungsvergrélerung bereitgestellt,  bei grofRen

"Arbeitsabstdnden AA zwischen 1.000 mm und 1.200 mm wird ein

sehr groBer Abschnitt der Fokusebene gleichzeitig abgebildet.

In Figur 3 sind die optischen Linsen 61, 62, 63, 71, 72, 73
des Objektivsystems 5 vergrdBert dargestellt, und die
optischen Oberfldchen mit Bezugszeichen versehen.

Die optischen Parameter dieser optischen Linsen 61, 62, 63,
71, 72, 73 lauten wie folgt:

Brechzahl
Linse Fliche o0us  Abstand — Durchmesser, Medium bei546 Abbe-Zahl
(mm] {(mm] [mm] ’
nm
OBJEKT
200..5.000 ‘ Luft
61 61a -146,3 35 36  SF8 16942 30,94
61/62 61b/62a -51,7 2 36 BK3  1,5001 64,9
62 62b 1463 55 36 Luft ' :
63 63a 48 2 36 CAF2 1,435 94,7
63 63b -520 24..4 36 Luft
71 71a 600 2 40 SF8 . 1,6942 30,94
71172 71b/72a 157 6 - 40 CAF2 1,435 94,7
72 72p 57,3 0,01 40 Luft
73 73a 120 4 40 CAF2 1,435 94,7
73 73b -182 1..21 T 40 Luft
BILD

Dabei gibt der in einer Zeile der Tabelle genannte Abstand
die Entfernung der in der Zeile der Tabelle genannten Fliche
zur in der n&dchsten Zeile der Tabelle genannten Fl&che an.
Entsprechend gibt ein in einer Zeile der Tabelle genanntes
Medium das Material an, welches sich zwischen der in der
Zeile der Tabelle genannten Fldche und der in der né;hsten

Zeile der Tabelle genannten Flédche befindet.

Da die zweite Linsengruppe 7 insgesamt verlagert wird, andern

Carl Zeiss Meditec AG 1077293
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sich die Werte 24 ... 4 und 1 ... 21 genau entgegengesetzt
und im gleicheﬁ ~Mab. Je nach Anordnung der zweiten
Linsengruppe 7 ergibt sich ein freier Arbeitsabstand von

zwischen 200 mm und 5.000 mm.

5
In der Tabelle bezeichnet SF8, BK3 und CAF2 Bezeichnungen,
unter denen das entsprechende Schwerflintglas,
Borosilicatglas und Kalziumfluoridglas von der Schott AG in
Deutschland bezogen werden kann.
10 _ ' :
_ Bei dem in Figur 3 .gezeigten Objektivsystem betrdgt der
(. . Quotient - der Brennweiteé der ersten Linsengruppe 6 . des
s 'Objektivsystems 5 zur Brennweite der zweiten Linsengruppé ‘7

des Objektivsystems 5 dem Betrag nach 0,85. Weiter betrédgt

15 der Quotient der Brennweite der ersten Linsengruppe 6 des
Objektivsystems 5 ‘zur minimalen . Brennweite des
Objektivsystems 5 dem Betrag nach 0,23.

Es wird betont, dass die vorliegende Erfindung nicht auf die
20 vorstehende Ausfihrungsform und die darin verwendeten

optischen Linsen beschrankt ist.

Auch wenn die Erfindung vorstehend am Beispiel -eines
digitalen Operationsmikroskops beschrieben wurde, welches
25 keine Okulare aufweist, ist die vorliegende Erfindung hierauf
~nicht beschrankt. So kann jeder AAbbildungsstrahlengaﬁg des
Abbildungssystems zus&dtzlich oder alternativ zu dem CCD-

P

Sensoren einen Tubus und ein Okular aufweisen. Dabei erfolgt
im Tubus eine Bildumkehr, um eine lége}ichtige Darstellung
30 des Operationsbereichs mittels der Okulare zu ermdglichen.

Auch wenn vorstehend zwei separate CCD-Sensoren flur die
stereoskopischen Abbildungsstrahlengidnge verwendet wurden,
kann alternativ auch fﬁr'beide Abbildungsstrahlengdnge ein
36 gemeinsamer CCD-Sensor mit entsprechend grofer Empfangsfléche

verwendet werden.
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Patentanspriiche

Operationsmikroskop (1), aufweisend:

ein Abbildungssystem (2), welches ein in einer
Fokusebene (4) des Abbildungssystems (2) anordenbares
Objekt (3) entlang wenigstens eines
Abbildungsstréhlengangs (2a, 2b) vergréBert in ein

mehrdimensionaies Abbild des Objekts (3) abbildet, wobei
das Abblldungssystem (2)'ein Objektivsystem (5) umfasst,
wobei das Objektlvsystem (5) mindestens zwei und
insbesondere genau zwei Linsengruppen (6, 7) umfasst,
die von dem wenigstens einen Abbildungsstrahlengang (Z2a,
2b) nacheinander durchsetzt werden, und die Fokusebene

~(4) des Abbildungssystems (2) festlegen,

wobei wenigstens eine Linséngrﬁppe (6) des
Objektivsystems (5) entlang ihrer optischen Achse (A)
relativ zu wenigstens einen anderen: Llnsengruppe (7) des .

Objektivsystems verlagerbar ist,

wobei die der Fokusebene (4) entlang des wenigstens

einen Abbildungsstrahlengangs (2a, '2b) unmittelbar

'benachbarte erste Linsengruppe (6) des Objektivsystems

(5) aus mindestens drei optischen Linsen (61, 62, 63)
besteht und insgesamt eine negative Brechkraft aufweist.
Operationsmikroskop (1) nach Anspruch 1 wobei die erste
Linsehgruppe (6) des Objektlvsystems (5) dem Betrade
nach insgesamt eine Brennweite von hoéchstens 35% und
insbesondéré héchstens 25%, und weiter insbesondere
hoéchstens 20% der minihalen . Brennweite des:

Objektivsystems (5) aufweist.

Operationsmikroskop (1) nach Anspruch 1 oder 2, wobei
die einzelnen'optischen'Linéen (61, 62, 63) der ersten
Linsengruppe (6) des Objektivsystems (5) Jjeweils dem
Betrage 'nach 'Brennweiten zwischen 80% und 300% und
insbesondere jeweilé zwischen 95%. und .200% der

Carl Zeiss Meditec AG ' , 1077299
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4. Operationsmikroskop (1) nach einem der Anspriiche 1

" bis 3, ‘ . '
wobei das Objektivsystem (5) genau zwei Linsengruppen
(6, 7) umfasst; und
wobei ein - Quotient der Brennweite der ersten
Linsengruppe (6) des Objektivsystems (5) zur Brennweite
der zweiten Linsengruppe (7) des Objektivsystems (5) dem:
Betrag nach zwischen 0,75 und 1,00 und insbesondere
zwischen 0,80 und 0,90 und weiter insbesondere zwischen
0,82 und 0,88 betragt. |

5. Operationsmikroskop (1) nach einem der Anspriiche 1, 2, 3
oder 4,
wobei die erste Linsengruppe (6) des Objektivsystems (5)
aus genau drei optischen Linsen (61, 62, 63) besteht,
von denen zwei optische Linsen (61, 62) miteinander
dauerhdft =zu einem Kittglied verbunden sind und die
dritte optische Linse (63) - ein von dem Kittglied
separates Linsenelement ist.

6. Operationsmikroskop (1) nach einem der Anspriiche 1
bis 5,
‘wobei die der ersten Linsengruppe (6) entlang des
wenigstens einen Abbildungsstrahlengangs {2a,  2b)
unmittelbar benachbarte - zweite Linsengrﬁppe (7) des
Objektivsystems (5) insgesamt eine positive Brechkraft
aufweist; und .
wobei die zweite Linsengruppe (7) des Objektivsystems
(5) aus genau drei optischen Linsen (71, 72, 73)
besteht, von denen 2zwei optische Linsen (71, 72)
miteinander dauerhaft zu einem Kittglied verbunden sind
und die dritte optische Linse (73) ein von dem Kittglied
separates Linsenelement ist.

1005 2013-61-00003-00000044
-20-

Brennweite der ersten Linsengruppe (6) des

Objektivsystems (5) aufweisen.

Carl Zeiss Meditec AG 1077299
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7. Operationsmikroskop (1) nach einem der Anspriche 1
bis 6,
wobei die optischen Linsen (61, 62, 63, 71, 72, 73)
jeder Linsengruppe (6, 7) von dem selben 'wenigstens
einen Abbildungsstrahlengang (2a, 2b) nacheinander
durchsetzt werden, und relativ zueinander ortsfest sind;
und/oder
wobei innerhalb einer Linsengruppe (6, 7) keine
Abbildung der Fokusebene (4) nach Unendlich stattfindet.
8. Operationsmikroskop (1) nach einem der Anspriche 1
bis 7,
wobei das Objektivsystem insgesamt eine Abbiidung des in’
der Fokusebene (4) des - Abbildungssystems (2)
anordenbaren Objektes (3f nach Unendlich bewirkt;
und/oder ' '
wobei innerhalb des Objektivsystems keine Abbildung des
in der Fokusebene (4) des Abbildungssystems (2)
anordenbaren bbjektes (3) nach Unendlich erfdlgt.
9. Operationsmikroskop (1) nach einem der Anspriiche 1 
bis 8,
wobei das Abbildungssystem (2) wenigstens ein Paar von
Abbildungsstrahlengéngen (2a, 2b) bereitstellt, 'welche
sich - in der Fokusebene (4) des Abbildungssystems (2)
unter Einschluss eines Stereowinkels'(a) von zwischen 3°
und 14° schneiden und das in der Fokusebene (4) des
Abbildungssystems (2) anordenbare Objekt (3) Jjeweils
vergrdflert in ein mehrdimensionales Abbild des Objekts
(3) abbilden; und .
wobei die optischen Linsen (61, 62, 63, 71, 72, 73) des
Objektivsystems (5) von dem wenigstens einen Paar von
Abbildungsstrahlengdngen (2a, 2b) gemeinsam durchsetzt
werden. ’
Carl Zeiss Meditec AG 1077299
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Operationsmikroskop (1) nach Anspruch 9, wobei das
Abbildungssystem weiter ein Zoomsystem (8) mit mehreren
optischen Linsen (81, 82, 83, 84, 81', 82', 83', 84')
aufweist, wobei die optischen Linsen (81, 82, 83, 84,
81', 82', 83', 84') des Zoomsystems nacheinander von nur
einem Abbildungsstrahlengang (2a, 2b) des wenigstens.
einen Paars von Abbildungsstrahlengédngen (2a, 2b)
durchsetzt werden.

Operationsmikroskop (1) nach einem der Anspriiche 1
bis 10, weiter aufweisend wenigstens einen Bildsensor
(9, 9"y, welcher in einer Bildebene des
Abbildungssystems (2) angeordnet ist und Bilddaten
ausgibt, welche das von dem Abbildungssystem (2)
erzeugte Abbild des Objekts (3) repradsentieren.
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Zusammenfassung

Ein Operationsmikroskop 1 weist ein Abbildungssystem auf,
welches ein in einer Fokusebene 4 des Abbildungssystems 2
anordenbares Objekt 3 entlang ' wenigstens eines
Abbildungsstrahlengangs 2a, 2b vergroflert in ein
mehrdimensionales Abbild des. Objekts 3 abbildet. Das
Abbildungssystem 2 umfasst ein Objektivsystem 5 mit
mindestens zwei und insbesondere genau 2zwei Linsengruppen 6,
7, die von dem wenigstens einen Abbildungsstrahlengang 2a, 2b
hacheinander durchsetzt werden, und die Fokusebene 4 des
Abbildungssystems 2 festlegen. Wenigstens eine Linsengruppe 6
des Objektivsystems 5 ist entlang ihrer optischen Achse A
relativ zu wenigstens einen anderen Linsengruppe 7 des

Objektivsystems verlagerbar. Die der Fokusebene 4 entlang des

‘wenigstens einen Abbildungsstrahlengangs 2a, 2b unmittelbar

benachbarte erste Linsengruppe 6 des Objektivsystems 5
besteht aus mindestens drei optischen Linsen 61, 62, 63 und

weist insgesamt eine negative Brechkraft auf.

(Fig. 1)
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Zeichnuﬁg zur Zusammenfassung
(Figur 1)
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" Attorney's Docket No. 0902-046

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
'In re Patent Application of
Artur HOEGELE Group Art Unit: 3738
Application No.: 14/272,866 Examiner: Unassigned
Filed: May 8, 2014

For:  SURGICAL MICROSCOPE WITH
ENLARGED WORKING DISTANCE

N’ N N N e e e N N’

SUBMISSION OF CERTIFIED PRIORITY DOCUMENT

Commissioner for Patents
‘Alexandria, VA 22313-1450

Sir:
Applicants claim priority of German Patent Application No. 10 2013 008 090.8,
filed on May 10, 2013 and submit herewith a certified copy of the priority document.

Respectfully submitted,
PATENT PORTFOLIO BUILDERS PLLC

By: /Steven M. duBois/
Steven M. duBois
Registration No. 35,023

Date: June 26, 2014

Customer No. 113648

Patent Portfolio Builders PLLC
P.O. Box 7999
Fredericksburg, VA 22404
(540) 361-1863, ext. 125



Doc Code: PPH.PET.652 PTO/SB/20DE (05-13)

Document Description: Petition to make special under Patent Pros Hwy Approved for use through 01/31/2015. OMB 0651-0058
U.S. Patent and Trademark Office; U.S DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

REQUEST FOR PARTICIPATION IN THE PATENT PROSECUTION HIGHWAY (PPH) PILOT PROGRAM
BETWEEN THE GERMAN PATENT AND TRADEMARK OFFICE (DPMA) AND THE USPTO

Application No.: |14/272,866 First Named Inventor: | Artur HOEGELE
Filing Date: I\/Iay 8, 2014 Attorney Docket No.: | 0902-046
Title of the

mvention: | SUrgical Microscope with Enlarged Working Distance

THIS REQUEST FOR PARTICIPATION IN THE PPH PILOT PROGRAM ALONG WITH THE REQUIRED DOCUMENTS MUST BE SUBMITTED VIA EFS-
WEB. INFORMATION REGARDING EFS-WEB IS AVAILABLE AT HTTP://WWW.USPTO. GOV/EBC/EFS HELP.HTML.

APPLICANT HEREBY REQUESTS PARTICIPATION IN THE PATENT PROSECUTION HIGHWAY (PPH) PILOT PROGRAM
AND PETITIONS TO MAKE THE ABOVE-IDENTIFIED APPLICATION SPECIAL UNDER THE PPH PILOT PROGRAM.

The above-identified application and the corresponding DE application(s) have the same priority/filing date. If DPMA is not the
office of first filing (OFF), identify the OFF and the OFF application no.

10 2013 008 090.8
May 10, 2013

The DE application humber(s) is/are:

The filing date of the DE application(s) is/are:

l. List of Required Documents:

a. A copy of the latest DE office action prior to the “Decision to Grant a Patent” in the above-identified
DE application(s) along with an English translation (if the office action is not in the English language)
is attached.

O is not attached because applicant hereby requests the USPTO to obtain the required office action
and any required translation thereof via the Dossier Access System.

O is not attached because the DE application was allowed in a first office action.

e Itis hot necessary to submit a copy of the “Decision to Grant a Patent” and an English translation
thereof.

o The English translation of the office action may be a machine translation.

* An accuracy statement for the English language translation of the office action is not required.

b. (1) An information disclosure statement listing the documents cited in the DE office action
is attached.

has already been filed in the above-identified U.S. application on

(2) Copies of all documents (except for U.S. patents or U.S. patent application publications)
are attached.

O have already been filed in the above-identified U.S. application on

[Page 1 of 2]

This collection of information is required by 35 U.S.C. 119, 37 CFR 1.55, and 37 CFR 1.102(d). The information is required to obtain or retain
a benefit by the public, which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and
37 CFR 1.11 and 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS.



PTO/SB/20DE (05-13)
Approved for use through 01/31/2015. OMB 0651-0058
U.S. Patent and Trademark Office; U.S DEPARTMENT OF COMMERCE

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

REQUEST FOR PARTICIPATION IN THE PPH PiLoT
PrRoOGRAM BETWEEN THE DPMA AnD THE USPTO

(continued)

Application No.:

14/272,866

First Named Inventor:

Artur HOEGELE

ll. Claims Correspondence Table:

Claims in US Application

Patentable Claims
in DE Application

Explanation regarding the correspondence

Independent claim 1 1 Identical

Dependent claims 2-3 None Dependent from Allowable Claim 1
Independent claim 4 1 Hes il o the el o Alckalbls D Gl 1 lu th fturs of sxasty o ens groups”and “heren o of e sbsalutsvalus f th fosal engt ofne
Dependent claims 5-6 5-6 Identical

Dependent claims 7-8 7 Cumulatively claims 7 and 8 equal DE claim 7
Dependent claims 9-10 8 Cumulatively claims 9 and 10 equal DE claim 8
Dependent claim 11 9 Identical

Dependent claim 12 10 Identical

Dependent claim 13 11 Identical

Dependent claims 14-17 None Depend from Independent claim 4 which has all of the elements of allowable DE claim 1 plus additional elements
|ndependent C|aim 18 1 Has all of the elements of Allowable DE Claim 1 plus the features of "wherein the opiical lenses of each lens group are consecutively passed through by the same ¢
Dependent claims 19-21 None Depend from Independent claim 18 which has all of the elements of allowable DE claim 1 plus additional elements

lll. All the claims in the US application sufficiently correspond to the patentable/allowable claims in the

DE application.
signare / StEVENMAuUbOIS/ e June 23,2014
Name Steven M. duBois 35,023

(Print/ Typed)

Registration Number
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Translation of Office Action for DE 10 2013 008 090.8

GERMAN PATENT AND TRADEMARK OFFICE

Official file number: 10 2013 008 090.8

Applicant : Carl Zeiss Meditec AG
Attorney's ref. : Z12033-DE
Date : July 17,2013

Request for substantial examination recorded on: May 10, 2013

The examination of the above-identified patent application has led to the result set
forth below.

A term of
4 months

is granted for filing a response to the office action. If a time limit is set, the term
starts to count on the day following the date of service of the office action. Otherwise,
the indicated date is the deadline.

If the description, the patent claims or the drawings are amended in the course of the
proceedings, the applicant is called upon, unless the amendments have been
suggested by the German Patent and Trademark Office, to indicate in detail where in
the documents as originally filed the inventive features described in the new

documents are disclosed.

Information on the Possibility of the Branching-off of a Utility Model
Detailed information about the possibility to branch-off a utility model and about utility model
protection in general is contained in the Instruction Sheet for Applicants of a Utility Model (G 6181)
which is available, free of charge, at the Patent and Trademark Office and Patent Information Centers

(http://www.dpma.de/gebrauchsmuster/formulare/index.html).

1098930
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Date: December 12,2014
Official file number: 10 2013 008 090.8

Cited references:

(1) DE 195 23 712 C2
(2) DE 29 27 478 C2

A.

From D(1), see Fig. 1 with appertaining description, a surgical microscope is known,
comprising: an imaging system 12, 14, 24 that provides a magnified
multidimensional image of an object disposable in a focal plane B1, B2 of the
imaging system 12, 14, 24 along an optical imaging path, the imaging system 12, 14,
24 comprising an objective 12, the objective 12 comprising two lens groups 18, 19
through which an optical imaging path L1, L2 passes one after another, and which
define the focal plane B1, B2 of the imaging system 12, 14, 24, wherein one lens
group 19 of the objective 12 is moveable along its optical axis relative to the one
other lens group 18 of the objective 12, and wherein the objective's 12 first lens
group 18 which is located directly adjacent to the focal plane B1, B2 along the optical
imaging path has a negative optical power.

In order, e.g., to minimize image defects the person skilled in the field of optics will
replace the lens 18 having a negative optical power is known from D(1) by three
optical lenses having altogether a negative optical power known from D(2), see
Figure 3 with appertaining description, and has thus realized all features of the
subject matter of current claim 1 without having to exercise an inventive step.

Claim 1 is thus not allowable due to its subject matter lacking inventiveness.

B.

As claim 1 is not allowable, current subclaims 2 to 11 are not allowable either
because they refer back to claim 1.
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As to the features of subclaim 7 attention is drawn to D(1), see Figure 1 with
appertaining description.

The features of subclaim 2 are already known from D(1).

C.

The features of claims 1, 2, 3 and 4 introduced by the optional formulation "in
particular” are not necessary for the claimed teaching and are thus no essential

features.

According to §9(4)PatV [Patent Application Regulations] a claim shall only include
essential features. These features must thus be cancelled.

Optional features should basically only included in the description and not in the
claim, but could form the subject matter of a non-optional subclaim.

D.

On the basis of the documents currently on file, the grant of a patent cannot be
envisaged; rather, the rejection of the application must be expected.

If it is not intended to file a response in substantive respect, it is requested to
formlessly confirm receipt of this office action.

Examining Division in charge of class G0O2B
Dr. Rainer Dorsch
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KONTAKT Dr. Rainer Dorsch
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Priufungsantrag, wirksam gesteilt am 10.05.2013
Die Prifung der oben genannten Patentanmeldung hat zu dem nachstehenden Ergebnis gefihrt.
Zur AuBerung wird eine Frist

von 4 Monaten

gewahrt. Bei angegebener Fristdauer beginnt die Frist an dem Tag zu laufen, der auf den Tag des
Zugangs des Bescheids folgt. Ansonsten gilt das angegebene Datum als Fristende.

Werden die Beschreibung, die Patentanspriiche oder die Zeichnungen im Laufe des Verfahrens
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Patent- und Markenamt

Datum: 17.07.2013
Aktenzeichen: 10 2013 008 090.8

(1) DE 195 23 712 C2
(2) DE 29 27 478 C2

A.

Aus D(1), siehe Figur 1 mit dazugehdrigem Beschreibungsteil, ist ein Mikroskop bekannt,
aufweisend: ein Abbildungssystem 12, 14, 24 welches ein in einer Fokusebene B1, B2 des
Abbildungssystems 12, 14, 24 anordenbares Objekt entlang eines Abbildungsstrahlengangs
vergroRert in ein mehrdimensionales Abbild des Objekts abbildet, wobei das Abbildungssystem
12, 14, 24 ein Objektivsystem 12 umfasst, wobei das Objektivsystem 12 zwei Linsengruppen 18,
19 umfasst, die von dem einen Abbildungsstrahlengang L1, L2 nacheinander durchsetzt werden,
und die Fokusebene B1, B2 des Abbildungssystems 12, 14, 24 festlegen, wobei eine
Linsengruppe 19 des Objektivsystems 12 entlang ihrer optischen Achse relativ zu der anderen
Linsengruppe 18 des Objekiivsystems 12 verlagerbar ist, wobei die der Fokusebene B1, B2
entlang des einen Abbildungsstrahlengangs unmittelbar benachbarte "erste Linse 18 des
Objektivsystems 12 eine negative Brechkraft aufweist.

Ein Fachmann auf dem Gebiet der Optik wird, z.B. um Abbildungsfehler zu minimieren, die Linse
mit negativer Brechkraft 18 aus D(1) durch drei optische Linsen mit insgesamt negativer

Brechkraft nach D(2), siehe Figur 3 mit dazugehdrigem Beschreibungsteil, ersetzen und ist damit
schon bei samtlichen Merkmalen des Gegenstands des geltenden Anspruchs 1 angelangt, ohne

dabei erfinderisch tatig werden zu missen.

Der Anspruch 1 ist somit mangels erfinderischer Tatigkeit seines Gegenstandes nicht gewéhrbar.

Die geltenden Unteranspriiche 2 bis 11 fallen mit dem nicht gewahrbaren Anspruch 1, auf den sie

rickbezogen sind.

P 2401/7.12
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Zu den Merkmalen aus Unteranspruch 7 wird auf D(1), siehe Figur 1 mit dazugehérigem

Beschreibungsteil, verwiesen.

Die Merkmale des Unteranspruchs 2 sind bereits aus D(1)
C.

Die durch ,insbesondere” eingeleiteten fakultativen Merkmale in den Anspriichen 1, 2, 3 und 4
sind Merkmale, die fiir die beanspruchte Lehre nicht notwendig sind und stellen somit keine
wesentlichen Merkmale dar.

Nach § 9 (4) PatV sind jedoch nur die wesentlichen Merkmale der Erfindung im Patentanspruch
anzugeben. Sie sind deshalb zu streichen.

Fakultative Merkmale gehéren grundséatzlich in die Beschreibung und nicht in den Anspruch,

kénnen aber Gegenstand eines nicht fakultativen Unteranspruchs sein.

D.

Mit den vorliegenden Unterlagen kann eine Patenterteilung nicht in Aussicht gestellt werden; es
muss vielmehr mit der Zurtiickweisung der Anmeldung gerechnet werden.

Falls eine AuBerung in der Sache nicht beabsichtigt ist, wird eine formlose Mitteilung tber den
Erhalt des Bescheides erbeten.

Prifungsstelle fur Klasse G02B

Dr. Rainer Dorsch

P 2401/7.12 102013 008 090.3 17.07.2013



Docket No. 0802-046 PR Declarstion  Forem (0472014}

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION
USING AN APPLICATION DATA SHEET (37 CFR 1.78)

Title of

invention: Surgical Microscope with Enlarged Working Distance

As the below named inventor, | hereby declare that:

This declaration D The application attached hereto. If the application is not attached hereto, the application
is directed to: is identified by the Attorney docket number and title as set forth above.

filed on May 8, 2014

The above-identified application was made or authorized to be made by me.
| believe that | am the original inventor or an original joint inventor of a claimed invention in the application.
| have reviewed and understand the conients of the above-identified application, including the claims.

| acknowledge the duty to disclose information which is material to patentability as defined in Title 37, Code of Federal
Regulations § 1.56.

i hereby acknowledge that any willfui false statement made in this declaration is punishable under 18 U.8.C. 1001 by fine or
imprisonment of not more than five (5} years, or both.

LEGAL NAME OF INVENTOR

Artur HOEGELE

Inventor: Date :

Signature:




Doc code: IDS PTO/SB/08a (01-10)

Lo . . . Approved for use through 07/31/2012. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERGE

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

Application Number 14272866

Filing Date 2014-05-08
INFORMATION DISCLOSURE First Named Inventor | Artur HOEGELE
STATEMENT BY APPLICANT At Unit 3738
( Not for submission under 37 CFR 1.99)

Examiner Name TBA

Attorney Dacket Number 0902-046

U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E)l(gm*lner Cite Patent Number Kind Issue Date Nar.ne of Patentee or Applicant Relevant Passages or Relevant
Initial No Ccde! of cited Document )
Figures Appear
1 4299453 1981-11-10 Momiyama et al.
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Fublication Kind | Publication Name of Patentee or Applicant Pages,Columns Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document

Figures Appear

If you wish to add additional U.S. Published Application citation information please click the Add button. Add

FOREIGN PATENT DOCUMENTS Remove
Name of Patentee or Pages,Columns Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2? j Code4| Date PP Passages or Relevant
Document .
Figures Appear
1 19523712 DE Cc2 1996-01-04 Kabushiki Kaisha Topcon
2 10 2005 050 171 DE A1 2007-04-26 Carl Zeiss Surgical GmbH

If you wish to add additional Foreign Patent Document citation informaticn please click the Add button ~ Add
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Application Number 14272866

Filing Date 2014-05-08
INFORMATION DISCLOSURE First Named Inventor | Artur HOEGELE
STATEMENT BY APPLICANT At Uni
L. nit 3738
( Not for submission under 37 CFR 1.99)
Examiner Name TBA

Attorney Dacket Number 0902-046

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s), volume-issue number(s)}, TS
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

1 German Office Action in corresponding German Patent Application No. 10 2013 008 020.8 dated July 17, 2013.

2 Decision to Grant in corresponding German Patent Application No. 10 2013 008 090.8 dated July 17, 2013. |:|

If you wish to add additional non-patent literature document citation information please click the Add button  Add

EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 602. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. ° Applicant is to place a check mark here if
English language translation is attached.
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Application Number 14272866

Filing Date 2014-05-08
INFORMATION DISCLOSURE First Named Inventor | Artur HOEGELE
STATEMENT BY APPLICANT At Uni
L. nit 3738
( Not for submission under 37 CFR 1.99)
Examiner Name TBA

Attorney Dacket Number 0902-046

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of informaticn contained in the information disclosure statement was first cited in any communication
[] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[ ] See attached certification statement.
[] The fee setforthin 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature fstevenmdubois/ Date (YYYY-MM-DD) 2014-06-23

Name/Print Steven M. duBois Registration Number 35,023

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collecticn is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

EFS Web 2.1.17




Privacy Act Statement

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

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

1.

The infarmation on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552} and the Privacy Act (5 U.S5.C. 552a). Records from this system of records may be disclesed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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

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

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of informatioh shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S5.C. 552a(m).

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

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atemic Energy Act (42 U.S.C. 218(¢c)).

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

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Degcrintion
{0001

The invention relates o a stereo microscope according o the preamble of the claim,
16002}

In fig. 5, reference numeral {0 18 a binocolar microscope body, reference numeral 11 denotes an
eyepiece tube, the reference characters Bl and B2 denote an object prant as i the prior art, the
reference numeral P indicates a working distasce of an optical system of the binocular
wucvoscope, and the reference numaral H change the working distance.

An object to be observed which is located between the object points Bl and B2, can be observed
at the focal pomt.

{0003

From LLS. 4,361 379, a stereomicroscope is known in the optical system at least a part of a front
tens, which is common to a bewmn of iHlununation light and a beam of the observation hight can be
moved in a divection of 1ty optical axss o adjust the position of an object poit to to change.

In the optical system of tlus type of a stersomicroscope plate for imterrupting light aleng the
aptical axis is arranged to prevent the reflected hght from the interface between air and the front
tens, the ilfapnnation light enters into an optical observation path.

[0004]

To reduce the amount of movement of the front lens, and fo incresss the change of the warking
distance between a position of an object point wheve there ix an observed object, and a postiion
of another object poing, it iy preferable that the frond lens has fwo groups of lenses. fig 6 is a
schematic view of the front lens 71.

In fig. 6, reference numeral 119 & positive lens (converging tens), 2 denotes a negative lens
(hveruing lens), H1 denotes a front principal plane of the posttive lens 1, H1 'denotes a rear
principal plane of the positive lens 1, H2 denotes a front principal plane of the negative lens 2,
H2 'denotes a rear principal planeg of the negative lens 2, d designates a main plane distancs
between the positive lens 1 and the negative lens 2, and p denotes a working distance belwesn
the vear principal plane of H2 "of the negative lens 2 and an object point B, The front lens 3 1s
composed of the positive lens and ong negative lens 2.

In this stereo microscope, the positive lens | are movable and the negative lens 2 inunobile.
{0005

Aachwwe ranslabion
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The relationship between the pitch p and the main working plane distance d is represenied as
follows: {mathematical formuta] wheremn 1 is a focal length of the positive lenses Fand f2 15 a
focal length of the negative lens 2.

[0006]

I 160 mam <p <220 mm and 31 nun> &> 15 mm, the positive and negative tens 1 and 2 have the
following focal lengths f1 and {2: [mathematical formula]

(0007

As shown w FIG. 7 is shown, having a frond lens 12, the ot surfice 12a pasllel to 3 plang
containing the optical axes 02, 02 ‘of the right and left observation opiical path K1, K2, and
which is cul off by a plane substantally to the right and {o the left observation hght L1, L1 {FIG.
83 is adjacent.

An observation lens is arranged close to the cut surface 123

In fig. 7, reference numeral (1 an optical axis of the Hlumination optical path 51, and reference
numeral 03 denotes an optical axis of the front lens 12.

When the front lens 12 and the illumination lens are separsted from each other, when the
lumination fens close to the cut surface 12a of the fixed lens of the front lens 12 15 placed, a
distance between the optical axis 02 of the observation light LT and the opuical axis 01 of the
tumination light L2 can be made smali |

Accordimply, one between the optical axis (11 and the optical axis 02 angle formed can be made
smadl.

For example, the angle between them can be made at 5 [deg. |

Such an arrangement is known from DE 29 32 486 AL

JOOOR]

LIS, 5,140,458 desenbes an optical Hluminating and observing apparatus having a fist dove
system for changing the magnification and a second drive system {or changing the illanunating
field of the device.

The two drive systems can be either coupled o one another or operate dependently.

[0009]

DE 40 28 603 Al shows an Hlumination svatem for a surgical microscope which i3 armanged

outside the optical axis of the microscope objective, and is provided with a rvanged in fromt of

sk fransiation
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the optical axis of the mucroscope objective deflection which hinlenkt the 1lumination lght by
the microscope objective to the object point,

Here, a first is arranged v front of the optical axiz of the microscope objective deflector is
designed such that 1t directs into it only a part of the ilumination light m achsnaher oblique
sihamination to the object pomnt; and a second deflection element is arranged i or behind the
optical axis of the microscope ohjective, which directs another portion of the iHumination Hight
perpendicularly or achsnither than the first deflecting element to the object point.

Preferably, the [irst deflecting element directing the itlamination light under an angle of 6 {deg ]
To the oplical axis and the second deflection element, the ithumination light at a between 0 {deg |
And 4 {deg.] Variable angle of inchnation to the optical axis to the object pomt

[06010)

DE 31 05 618 Al finally discloses a surgical nucroscope with 4 lens of variable focsl mtercept in
which the objective 15 housed together with means for deflecting the gbservation beam path in

-~
L,

two coordmate directions in an arranged before the microscope housing housing.

This lens housing also nclodes a pair of rotary wedge for lateral displacement of the observation
o ] < feel

beam path.

{00111

By a priov public use of the company Carl Zeiss, Oberkochen, a stereo nicroscope has become
known, which can be coopled to an auxihiary device sold under the name "Varioskop” that allows
a variable working distance in the range of 200-400 mm without changing lenses.

Tn this, the front lens is also made of an object that faces the stationary lens and an object remote
displaceable for changing the focal length of the lens.

The hghting assembly comprises a deflecting reflector which s mechanically coupled with the
movable lens, that during a displacement of the lens and the deflection reflector is pivoted.

This grves an smulomatic adaptation of the Hlumination o the respective focad length of the front
fens.

((012]

Starting from flus prior art # 13 the object of the present mvention, the mechamical coupling
means between the front lens and the lighting device as simple and fail-safe form.
{0013

This obiect is achieved according to the nvention by the features specified m clahm
characteristics.

Aachwwe ranslabion
DE s 28 T2 02



10

15

24

30

410

[0614]

The mvention is explained in more detal below with reference to emsbodiments shown in the
figures.

In the drawings:

[0015)

fig. 1 is a schematic representation of a stereomicroscope according to the present invention,

[0016]

fig. 2 13 a plan view of a device for varying the dhaninated position,

10017
fig. 3 is a side view of the device according {o {ig. 2,
(0018]

fig. 4 is a rear view of the device according to fig. 2,

{0019

fig. 5. the external view of a conventional stergo nucroscope,

10020}

fig. 6 is a schematic view of & conventional front lens,

{021

fig, 7 i a sectional view of the optical path of the observation hght and the tHumunation Hight w a
well-known sterenscopic microscope, was added to a Tine contaming a point Q2 m FIG. 3 and
0022

fig.
8 fongitadinal sections in fig. 7 showsn i cross-section the optical paths.
[0023]

Ax shown i FIG. 1 18 shown, the binocular mucroscope body 10 inchades a fronl lens 12 for
observing an ilhymination lens 13, 3 room system 14 with vanable magnification and an
iumination assembly 15

Aachwwe ranslabion
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The evepiece tube 11 inchdey an syve width Einstellprizma 16 and evepisces 17k

Momitoring the front lens 12 18 composed of a fixed lens 18 and movable lens 19th

The fixed lens 18, which faces the object points BT and B2.

Montloring the front lens 12 and the llumination lens 13, which are each described i detail
below, are separated from each other.

The room systern 14 with vanable magmfication lenses containmye 240, 21 and 22 with variable
magnification, a beam sphitter 23, an tmaging lens 24, and an erecting prism 25th

The zoom system 14 with variable magnification consists of a vight and a left optical system, of

which one 1 fig. 1 i3 omitted, because it 1s arvanged directly behind the other.

The highting assembly 15 includes a light souwrce 26, a condenser lens 27, an ilumination field
stop 2%, and a reflecting prism with a lens 2%

The group from the ohservational front fens 12, the zoom systam 14 variable magnification, the
eye width Einstellprisma 16 and the eyepieces 17 forms an observation optical system.

For example, the light emitted from the object point B2 observation light L1 i aligned in parallel
by the observation front lens 12 and then to the zoom systemn 14 with variable magnification,

The collimated monitoring hight L1 passing through the soom system 14 with variable
magnification through which is an afocal optical system, and is then guided to the beam splitter
23

A part of the paraliel-aligned observation light L1 15 reflecied by the beam splitter 23 and then o
a ielevision image receiving device (not showny, etc., made to form an himage.

The observation light L1, which bas passed through the beam sphiter 23, is by means of the
inaping lens 24 at an image potnt 1 is a real unage.

An operator places the eyes to an eve point E and an observed object to be observed, located at
the object point of B2, through the eyepieces 17th

The eve width Emstellprisma 16 18 rotatable about s optical incident was to adjust the
tnterpupiliary distanve of the operator.

[0024)

The Hght emtited from the hohi source 20, Hlunmunation light L2 is condensed by the condenser
fens 27 and tlununates the lumination Held stop-28th

Thai passed through the field stop 28, the Hlununation light L2 13 collimated by the reflecting
prism 29, and then guidead to the fHlumination lens 13

The focal point of the iHlumination lens 13 15 cotnaident with the object point B2,

((025]
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An umage of the field stop 28 is formed al the object point B2, so that the object poit B2 i3
uniformiy Hluninated.

An image of the light source 26 13 formed by the condenser lens 27 at a point which s close to
the itHumination lens 13 on the side of the object point, that 15, 1 other words, an exit pupil of the
shunmnation assenmbly 15 is located near a cut surface 12a of the fixed lens 18, which Heremaller
described in detail, on the side of the object point.

Accordingly, the lighting efficiency of the light source 26 can be improved.

[0026]

A light-intercepting plate 30 is disposed between the front lens 12 and the dlumnation lens 13,
The heht ingerrupting plate 30 serves 1o pravent the endvy of reflected dHlununating bight which
has been reflecied at the inferface between the ilumination lens 13 and sir into the observation
optical path.

{0271

The movement of the movable lens 19 to the point represented by dashed lines i fig. 1 causes
the change in position of the object point from B2 o B1.

When Hlupunated by the dlummation bight L2 position without change in the object point B2 is
retaned, coours at this time on a deviation between the iluminated position and the changed
pasition of the object point,

To avoid this, i the present mvention, an apparates for changing of the WHuminated position i3
provided for changing an illyminated by the Hlumination hght according to the position L2
caused by the reciprocating movement of the movable lens 19, change of the object point.

{0028]

As shown m FIG. | 15 shown, changing the position of the object point from B2 10 Bl m the
movemant of the movable lens 19 in the position indicated by dashed hines.

Simultancousty, the reflecting prism 29 is rotated in the direction of an arvow X, so that a
reflective swrface 292 of the prism 29 comcides with the dashed line shown.

As a result, with the iHumination light L 2 to be ilhoumnated position s changed to the position
Bt of the object pomnt, according o the caased by the reciprocating movemant of the movabls
lens 19, change of position of the object point.

I other words, a It center can be changed according to the change in position of the object

poant.
(0029]
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The fig 2 to fig. 4 show the devics {or varving the iHuminated postiion.

In the fig. 2 and FIG. 3, relerence mumeral 31 a fixed lens holder, gnd reference numeral 32
denotes a movable lens holder.

The fixed lens holder 31 has projecting therefrom puide ping 33, 33xd

The movable lens holder 32 is moved along the guide pins 33, 33 up and down.

The Humination leas 13 and the fixed lens 18 are held by the fixed lens holder 31,

The movable lens 19 is held by the novable lens holder 32,

The fixed lens holder 31 is provided with a pair of support plates 34, 34 as shown in FIG. 4 i
shown.

Aufrichtbereiche 34a, 34a of the support plates 34, 34 are each provided with 3 movement
supporiing pin 35,

A holding frame 36 is movably supported by the support pins 35,

The reflective prism 29 to adhere the botl side surfaces of the side plates 36, 36a ‘of the support
frame 36 i3 beld by this.

An upper portion of the side plate 362 'is provided with a support pin 37,

The support pin 37 is movably supported by a roller 38,

10030]

The hght intercepting plate 30 13 adbered to the cut surface 122 of the fixed lens {8, and is fixed
to the fixed lens holder 31,

As shown in FIG. 3 18 shown, a pear rack 39 15 fixed by 8 serew 39¢ of the movable lens holder
32,

The rack 39 mcludes teeth 39 and a contact swrface 39b.

A pinion 48 is meshed with the teath 3%a,

The pinion 40 is fixed © an output shall 41 of a motor {not shown).

The roller 38 i3 brought mto contact with the contact suriace 39b.

The contact surface 38b 1s melined with respect to a vertical line.

The holding frame 36 15 constanthy by & torsion spring (not shown) biased 1 a divection in which
the roller 3% comes into contact with the contact surface 39b.

The movable lens holder 32 by the motor (not shown), the pimon 40 gnd the rack 39 m a
direction of the optival axs of the front lens 12 1o reciprocate.

(00311

Ax shown, the front observation lens, which divects a light emitted from an object poind of the
observation hight beam i parallel and the dlunupation lens, which projects & beam of

ilumination light o the object pomt, separated from each other; Monitoring the front lens

Aachwwe ranslabion
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coanprizes a movable fens, which 15 moved along its optical axis back and forth to adpust the
position of the object point, and a fixed lens that is disposed on the side of the ohject point on,
0032

In this case, regardless of the arrangement in which the observation front lens that aligas o lght
emitied from an object point beam of the observation ight parallel, and the dlomination lens,
which projects a beam of illumination light to the object poird, are separated from one another,

causing an {himinated spot coincident with the object point.
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Claims

Stereomicroscope,

a front lens (12) and a downstream zoom lens system (14} intp which the front of the lens
{12) enters the object emerging hzht pavaliel,

with an ilumination arrangement (133 for the object ilhmination, a next 1o the front fens
(12} arvanged in the ilumination lens (13) and on whose side facing away from an object,
the Htununation light 1o the illumination lens toward deflecting Umilenkreflekioranordnung
(2%,

a hightiog lens {13) of the front lens (12) severing stray light blocking plate (30),

wherein the front fens (12) cousists of fwo lenses {18, 193, one of which is fixed the object
facing the lens (18) and the object which faces away from the lens {1%9) of the front lens
{12) mechamcally connected to the Umlenkreflekiovanordnung (29} 5 coupled and a
displacement of the object facing away from the lens {19 of the front lens {12) along In
order to modily the focal length canses the optical axis of 8 synchronous tracking of the
Umlenkreflekioranordmmyg (29) for all positions of the object facing away from the lens
{19} of the front lens {12} focusing the lumination Hight in the respective the focal point of
the front lens {(12) ensures

with a fixed lens bolder (31} for holding the object which faces the lens {I8) and the
illumination lens (13),

with a pair of guide pins (33, 33) projecting from the fixed lens holder (31}, and

a movable lens holder (32) for holding the object facing away from the lens {193 (33 33} 15
of the guide pins {33, 33} supported along the gaide pin to reciprocate,

characterized by

one in the fixed lens holder (31) of movement provided support pin (35,

a movement of the support pin (335) movably sapporied holder frame {36,

a reflecting prism (29 as Undenkreflekioranordoung that of the support frame (36} 1
supported and one of a hght source (25) of the emitted light beam to the ithunination lens
{13} 1s reflected,

one of the reflecting prism (29) provided on the support pm (373 which is provided with a
rolier {38), and

a rolling surface (390) having, to the movable lens holder (32) attached o the rack (3%
with which the roller (38} is brought into contact, and whose teeth (3%2) with a drivable
pinton {401 meshing with the rolling swrizce £39h) i3 inclined with respect to g vartical hine
50 as 1o change a state of the reflected prism (29) according to the up and down movement

of the movable lens holder (32},

Aachwwe ranslabion
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Abstract

The observation [ront fens {12} 13 for the parallel alignment of a ray from the observation hght
{(LLL1Y eoutted by a lens point {B1.BZ). An iHlumination lens {13) projects a ray from the
shumination light (L.2) onto the lens pomnt. The observation front lens and ilhnnination lens are
separated. The observation front lens has a movable {19) and a fixed (1§} lens. The movable lens
is moved to-and-fro along its optical axis to alter the position of the lens point. The fixed lens has
a cut edge parallel 1o the plane containing the ophical axes of a right and left optical observation

path. The observation lens is positioned near o the cul edge of the fixed lens.
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Degcrintion

{0001

The present invention relates to an optical magnification changing system for providing optical
image magnifications, and a microseops, i particular slereo surgical mucroscope with such a
material.

(0002

Such magnification change svstems are known from the prior ant, in particular in the contexy of
stereo microscopes, i particutar between a first aging opticad magmificabion, wiich allows, for
example, an overview of a viewed object plane, and a second bnags magnification, which, for
exarople, shows an enlarged detail of the object plane with a correspondingly mcreased detal
detectability 1o switch.

It is necessary for a high user acceptance of the magmlication changing system that switching is
quick and easy.

State of the art

(00031

For this purpose, it is known for a stereo microscope for a to perforn: a lens or eyepiece to swiich
between two magnifications.

Se, for example, increases when replacing a 10x evepiece through an eyepiece 12.5x, the toal
magnification by the so caused additional magnification in the entire magnificalion range
fingarly by 25%,

{004

Alternatively, it 13 known 1o provide a Galileo system between a xonm sysiem, and & tube of an
ocalar of a stereonuicroscope.

This 15 iflustrated i Figure 44,

48 and
4C schematically shown.
[0003]

Here, in Figure
4A two outgoing from an object plane P ray paths Bl asd B2, which enclose g stereo angle

{alphal in the object plane P, shown separately.

Aachwwe ranslabion
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[0006)

In Figure

4A shown, which has in the prior art known stereomicroscope along the extending from the
object plane P imaging paths Bl and B2 imitially g lens system £, which is passed jointly ouwt of
the imaging beam paths Bl and B2.

Afier passing through the lens system C, the two imaging beam paths are guided separately Bi
and B2 1 an optical zoom system E .

Between the zoom system E ‘and separately for the two mnaging paths Bl and B2 provided the
tube L 15 g Galilean System D * in the form of two Galiled changer D1 ¥, D2 ¥ 5 located.

{0007

Figures

48 and

4C are side views in Figure

4A shows i supervision Galilel changer D1 * D2 #

It shows

48 15 a side view in the direction of the imaging beam paths B1, B2 and Figures
4C 1s a side view perpendicular to the imaging beam paths B1, B2,

{0008

The Galilean changer D1 # D2 * each have two separate single-stage magnification systems
with pairwise different magnification for the two imaging paths Bl and B2

The two pairs of single-stage magunification systemns ave in the Galilei-chanuers D1 ¥, D2 * pairs
by 90 dep. twisted arranged.

By mechanical rotation of the Galilean changer D1 ¥, D2 * 90 deg. a2 of the imagmyg beam paths
Bl and B2, substantially vertical axis of rotation R, a paw of single-stage magmfication systems
is selectively prvoted into the imaging beamy paths Bl and B2

This optional swinging a pair of the two paurs of sigle-stage magnification sysiems m the two
imaging paths Bl and B2 causes g switch between exactly two optical imaging magnifications.
{6009

Known from the prior art stracture has the following disadvantages:

Firstly, the known {from the priov art Galileo system (and also the exchange of evepieces) in the
fens C and the zoom sysiem E ‘of the stereomicroscope downsiream upagig stage arrgnged
which, dug to the previous nagnification through the room systent ¢ ave sach an opposite the

Aachwwe ranslabion
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fens sydtem € reduced aperture and thus & smualler opening angle fheta] 1 and [beta} 2 hay the
imaging beam paths.

In a post-magnification throagh the Galileo system (or an exchange of eyepieces) now there 1S a
danger that the respective opening angle of the magmg beam paths falls below the resolving
power of the eve of an observer or a digital camera used by the addittonal magmfication.

I this case we speak of an "empiy magnification”, smce the generated image enlargement will
not cause the recogmition of detail and thus the object resolution.

Further, it comes al a post-magnification at this point due to the already over the lens C reduced
aperture (o a high brightness decrease.

{6010}

Another disadvantage of the priov art stroctere is that during swiiching a portion of the optically
active components of the Galileo system D ¥ from the respective imaging beam path B1 or

B2 s swung.

As a result, there will be no pictare during swiiching.

Next, a construction volume of the stereo microscope using a Galilean system of the prior ant
will be substantially increased, since outside of the imaging beam paths Bl and B2, additional
space must be provided for the pivoted out of the imaging beam paths Bl and B2 components of
the (alilew systent.

Task

Jo011]

It is therefore an object of the present mvention to provide gn optical magnification changing
system for the provision of exactly two optical maging magnifications available, which has a
simple and compact structure,

It i3 another object of the present invention to provide a oucroscope havimg an oplical
magnification changing svstem for providing exactly two optical imaging magnifications.

{00121

The above object is achieved according to the invention by a change n optical magmfication
systern with the features of the mdependent claim 1.
[0013]

Advantageons frther developments are found in the dependent claims.
[0014]
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According to the present invention, an opiival magnification changing svsltem for providing
exacily two optical imaging magoilications disclosed wheretn the magnification changing
system inclades three of an nmaging beam path successively prevatled optical assemblies.
Thereby forming a fust assembly of three modules with a fixed distance from a second
component of the three modules is arranged, and a third module of the three modules being
arranged between the first and second assemblies.

Further, the magnification changing system according to the invention includes posttioning the
third assembly comprising exactly two predetermived operating conditions.

The third assembly is arranged 0 8 Brst of the two operating states with a predetermined first
distance from the fivst assembly and located i a second of the two operating stales, a
predeiermined second distance from the fivst assembly.

[0015]

As s clear from the different label "first distance” and "second distance” is the distance between
the first nuddle third assembly from the outer first subassembly different from said second
distance of the nuddle third of the outer assembly of the first assembly.

This is also absolutely necessary, otherwise no two different, clearly distinguishable image
enlargements can be effected.

{0016]

Since the two arvanged in the beam path external first and second components of the inventive
tripartite optical system having a constant distance from each other, they establish the outer
dimensions of the system fixed permanently.

This determination 15 made relative to the two first and second stationary outer assembly durmg
a shift of the nuddle third assembly.

The fined outer boundary allows a lightweight, compact and modular integration of the system in
an optical setup such as & microscope of elescupe.

{00171

Further, the optical system according to the invention a particularly simple construction, since
only the ceniral thurd assembly 13 movable and the other outer first and second assemblies arg
slationary.

The stracture is further simplified in that an exact positioning of the third assembly in the optical
path i3 required only at two predetermined distances from the puter first subassembly and thus al
two predetermined positions.

[0018]

Aachwwe ranslabion
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A by a shilled person on the hasis of his expert knowledge, readily to be carried out of the optical
selecton assembly, and distances used allows the system in each case has one of two desired
predeternuned imaging magnifications of a desired image quality i both predetermined
distances of the average third assembly.

16019)

It may be advantageous if the optical magnification changing system further comprises a
permeated by the imagmg beam path of the lens system, the first module between the second
assembly and the lens system is arranged, and wherein said lens system having g positive
refractive power.

10020

This mrangement of the inventive enlargement svstemy inumediately affer the lens system allows
a divect magnification of the lens system provided by the bean: path,

Since the aperture and thus the apertere angle of the optical structure on the lens system s at a
maxinnnn, as a rele, in such an arvanpement the risk of a "blank enlargement”, that is, an
enlargement, which leads to a not resolvable angle 15 small.

Further, in such an arrangement, the drop in brightness with the magnification associated with

the magmifying systent is mimmal.
0021

To facilitate megration of the lens system, it may be advantageous, when the fens system having
an phiect plane, which is imaged by the obyective optical svstem for realixing an alocal mierface
to infinity,

16022

According 1o an embodiment may inclode two optical lens assembhies, the fens system inchades
at teast, which are displaceable relative to each other to change a distance from an object plane
of the lens system of the lens system.

[0023]

The so-realized Vanoskop fonction alfows an adaptation of a working distance between the lens

sysiem and an observed object,
[0024]
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Farther, it may be advantageous i a formed from {he three wmodules of optical magnification
switch having an bmage plane, which is tmaged by magnifving swikth to mfinity, thereby
fornvng a afocal mterface,

{0025

According fo a preferred embodiment, the tmaging beam path by setting the three components
even during a change of the arrangement of the third subassembly between two predetermined
first and second distances from said fivst assembly in succession.

[0026]

Thus, all three components are abwavs arranged in the umagme beam path i accordance with
this embodument, during a displacement of the niddie third assembly,

This tells the systemn an overall compact design, since outside the buaging beam path is no room
for a shift of the middie third assembly must be provided

Next always a picture 1s thus also obtained during a displacement of the nuddle third assembly.

00271

According 1o a further advantageous embodiment, the positioping means compnise a Verlagerer
which shifis the third assembly I response 0 a respective operating state of the positioning
between the two predetermined first and second distances from the first assembly.

{0028

It can be advantageous if the Verlagerer shilis the third assembly by shding translational
movement along the imaging path relative to the first and second assemblies.
{0029

The reason s that such a transiational shidimg motion can be realized structurally simple and
mimmature size.

Further allows a translatory shiding movement of a partioalarly rapid displacement of the middle
third assembly between the predetermined first and second distances,

[6036]

According o a preferred embodiment may comprise a permeated by the mmaging beam path of

the zoom svstemt with a variable imaging magnification, the magnification changing syvsiem
further wherein the voom system comprises at least two ophical zoom assembly wihuch are
relatively movable, 1o change the nmaging magnification of the zoom system vanable.

Aachwwe ranslabion
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Thuas, the first to fourth optical components and the optical zoom moduole are connected 1n senes.
This may optiopally be disposed beiween the second assembly to the first assembly and the
zoom system, or the first board between the second assembly and the zoowm system,

[0032]

According to tis embodiment, the three, the two optical imaging magmificabions causing optical
components of the magnification change in the system upstream of the zoom system and
cooperating imaging magnilications glong the imaging optical path mwiltiplication, the zoom
systemt i order {0 achieve a predetermined total magmification of the svstem may
correspondingly simpler, that is, be designed with a smaller magnifying area,

(00331

In this case, the variable ymaging magnification of the zoom systent may preferably be up to six
times, preferably a maxmmam of five times, preferably more than four tmes and more preferably
is three pmes.

[0034]

According 1o a particularly preferred embodiment, the first assembly and the second assembly
each comprise an identical refractive power, and the third module may have a refractive power
different frony the refractive power of the first and second assemblies.

{0033

In this case, # may be particularly sdvaniagecus when the power of the first and second
assernbly and the positive power of the third asseinbly is negative.

[0036)

Then the first and second module may preferably be a convex lens, respactively.
(0037]

Preferably may then have two identical concave lenses, the third assembly are spaced apart by a

predetermined constant distance.
(3]
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It is known to the skifled person that, for all flwee moduley depending on the reguivements erthar
normal lenses or cemented components can be used,
[0039]

According 1o one embodiment, the first and second module each have identical lenses, and the
third module comprises two wentical lenses.
[0040)

By use of identical lenses of the construction and manufactwe of the novel magnification
changing system can be considerably siraplified.

The identical lenses of the {irst and second opiical assembly, for exanple, convex lenses and the
lenses of the third identical assembly may be for example opiical concave lenses,

{0041}

In one embodiment, be egual o a difference between the fixed distance between the first
assembly and the second assembly and the first predetermined distance of the third meodale of the
first module of the second predetermined distance of the third assembly of the first assembly.

(0042

This has the result that an arrangement of the three components of the magnification change
the system 1 the first mode Is symmetric o the arrangement of the three moduies in the second
operating state.

{0043

In one embodiment, a first optical fmaging magmitcation of the magmification change in the
system egual {0 the reciprocal of a second opiical inmging magmilication of the magmiication-
varving systam,

[0044]

Such a structure leads to the fact that the novel optical magnification system despite consiructive
another construction optically behaves like a Galilean changer.
[0045]

According to a further embodiment may be wreater i exch case free dinmeter of the finsi

assembly, the second gssembly and third assembly each forming optical lens, 95 & maximwum

beam dimmeter of the lenses passing through in both operating modes the maging beam path.

fransisiion
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[0046]

Here, under free diameters are the diameters of the lenses be understood without the respective
version of the fens.

This free dianeter of cach lens, for example §%, but preferably 1% farger than the maximum
beam diameter of each lens passing through the snaging beam path to be.

With such dimensions of the lenses, the three comaponenis do not hmit the apertare of passing
throngh # the imaging beam path and avoid an "empty” magnification.

{00471

In one embodiment, the magnification changing system m a stereomicroscope, ad preferably an
operating nucroscope, mnd particalarly preferably a digital integrated operating microscope.
[0048]

Such surgical microscopes are used for example in dental medicine use where frequent switching
between two clearly distinguishable image magnifications is required.
10049

The above object is also achieved by a nucroscope comprising st least one of an imaying beam
path interspersed lens system, an imaging system, which preferably comprises at least a pair of
evepieces and { or a sterep camera, and an optical magnification changing system according (o
one of claims 1 10 19

[0050]

Heretnafter, preferred embodiments of the wventive optical nagnification changing systemn will
be described in detail.

Where the same or sunilar elements having the same or similar reference numerals i the figwres
are possible,

Show It

(00511
Figurs
LA, Figure

IB an imaging beam path through central components of the mventive optical magnification
changing system according 10 a preferred embodinient,
[6052)
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Figure

24,28, 2C, FIGS

2D an maging beam path through an embodiment in which the i Figures
1A and

I B shown structure s used,

[0053]

Fipure

3A,

3B an imaging beam path by two embodiments in which the invention opbical magnification
changing system is integrated NI a Serso MILTOSLope,

{00541

Figure
44, an imaging beam path by means of a stereo microscope having a magmification changing
systent of the prior ant, and

(0055

Figure

4B, Fig

4C are side views of the in Figure

44 shown m plan view magnification changing system.
Embodiment

{056

Figures

LA and

1B show an imaging beam path B by ceniral componenis of the inventive opiival magnifivation
changing system according (o a preferred embodimesnt.

[6037]

The tltostrated embeodiment of the inventive optical magnification changing system for providing

exacily two different oplical wmaging magnifications is composed of three optical components
D1, D35 and 4,
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The three optical components D1, D3 and D4 are penetrated by an ocutgoing from an object plans
P imaging beam path B in sequence and together form an optical magaification switch D,
[0038]

It s at an outer [irst subassembly and an outer second component DM DS two identical convex
lenses having the same positive refractive power, which are spaced apart at a fixed distance K.

In Figures

P& and

18 s the fixed distance K between the two outer fivst and second modules D1 and DS defined by
a common version H.

[0039]

Arranged between the outer first and second components D1 and DS D4 nuddle third assembly 18
formed in the shown embodiment, of two identical concave lenses D2 and B3, which are spaced
apart at a predetermined constant distance K3,

Thus, the average D4 third assembly to a total negative refractive power,

10060]

Thereby respective free diameter of the frst, second and third module D1, D4, D3 respectively
forming lenses D1, D2, D3, DS 1% are greater than a maxinnan beam digmeter of the lenses
each passing through the imaging beam path o be.

D35 thus the aperture of the through passing the imaging beam path do not finat, the three
components D1, D4,

{0061

As in clear from a comparizon of FIGS

EA and

1B shows the central third pnit D4 can be supphied with a fivst distance or a second distance K1
K2 of the firsi assembly spaced.

Be seen, the first distance is different from K1 while the second distance K2,

The two distances K1 and K2 are a function of the optical properties of the three components
D1, D3, and D4 are so predeternuned that the mventive zoom swilch D each having a
predetermined, preferably clearly distingwishable mage magnification in the two predeternuned
positions of the muddle thied assembly D4 at the same time the magfication and working
distance of the system are adjusted.

16062)

Aachwwe ranslabion
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For the arrangement of the middie third assembly D4 between the two ounter modules DI and D3,
a positioning device (5 is provided.

These positioning means G has two operating states.

In a fivst operating state, the average D4 third module is spaced with the first spacing K and in
the second operating state, with the second disiance K2 from the outer first subassembly D1
[0063]

The displacement of the middle third assembly D4 is performed i the shown embodument by
means of a Verlagerers G1 of the posttioming G, The Verlagerer Gl serves as g conunon mount
for both the micdkile third assembly D4 formung concave lenses D2 and D3, and so zets the
predetermined constant distance K3 between the fwo concave lenses D2 and D3 fixed,

{00641

In Figures

TA and

1B, the predeternuned second spacing K2 of the third assembly of the first assembly D4 DI
equal to a difference between the fixed distance K and the predetermined fivst clearsnce C1.
(0065

This has the reselt that an arrangement of three modules D1, DS, D4, of the magnification D
switch mn the first operating state of the positioning device G is synuneinical to the arrangement
of the three components D1, D3, D4, in the second operating condition of the positioning G.

(0066]

Accordingly, a first optical imaging magnification [gamma] 13 1 i the case where the averags
third assembly D4 15 spaced the fust distance Ki from the fist modulke D1, equal to the
reciprocal value of 8 second optical imaging magmification {gammal 2 for the case where the
middie third assembly D4 is spaced the second distance from the first assembly K2 D1

[0067]

The i Figures

LA and

I8 ostrated arcangement of the ouler fimsd and second modules T and DS &t a constant
istance from each other K it gasy (o integrate the novel optical magnification changing system

in existing optical setups allowed.

Aachwwe ranslabion
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Further, the system has a particularly stmple construction, because only one optical assembly i3
displaceable.
{0068

The in Figures A, Figure

1B shown embodiment of an mventive woom swiich I has the foHowing system information:
EMIIS]

EMI6

{0069
For K = 27nem, 230 and K1 = K2 2 gun 1s oblained i this embodiment for the i Figure

1A shown [irst operating state in which the intermediate third assembly D4 is spaced apart from
the fivst assembly by the first distance D, K| a magnification factor {eammal =14 1

For the w Figure

18 the second operating state shown i the middle third asseinbly D4 is spaced apart from the
first modude by the second distance D, K2 there is a magnification factor {vammal 2 = 0.7
The selectable magnification factors are thus clearly distinguishable.

{00701

It is emphasized that the above systemt data are only exenplary snd nay be varied suitably,
Although normal lenses have been used previously for all three modules DI, DS and D4 of the
optical magnification switch D, the two outer modules can D and D3 and / or the like, the
average third module D4 also cemented components be realived.

{0071}

Figuras

24 to Flgure

2Dy show, respectively, ay imaging beam path by various embodiments in which the in Figures
A and

1B shown inventive optical magnification switch D is emploved.

The H version is not speeitfically shown o increasa the overview.

Also the positioning G 'is only n FIG

2C separately shown.

(0072

Figures
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IA and

2 show operating states, in which the average D4 third module 1s spaced with the distance Kl
from the [irst onter module of the magnifying optical switch D D1

Accordingly, Fipures

2B and

2D operating states, in whach the muddie third assembly D4 s spaced with the distance K2 Hom
the puter first subassembly DI,

{0073

In Figure

Shown 24, the optical magnification changing system can have next fo the magmficationy swilch
D 15 a pernmeated with the imaging beam path B C lens system having positive refractive power,
Ty this case, the leus sysiem € on the side of the object plave of the Figure

1A and

18 shown disposed magmification switch D, so that the first gssembly s located between DY and
D3 of the second assembly of the lens system C.

[0074]

Such an arrangement causes the enlargement s effected by the endargsment switch D at a
jocation of the optical structure cin which the aperture and thus the maxinwum opening angle.
Thereby magnifyving the risk of an empty and a brightness drop i kept low.

[O075]

As is clear frony the comparison of FIGS

2A and

2C and

Figure

2B and

2D shows the three optical lens moddes CL €2 and C3 of the € lens systemy are movable
relative to each other that a working distance A1, A2 of the objective plane P of the lens system
C. adjustable.

Furthgr takes place in the wn FIGS

2A o Figure

2D dlustrated embodiment, so that the lens system € comprises a depiction of the object plane P
through the lens system C o inlinity at 3 magnifving swiich D side facing afocal mterface.
[0076]

Aachwwe ranslabion
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The magnification switch D and the lens system: C are shown in Figure

24 also shown enlarged, so that the optically effective surfaces 1 1o 16 are move distinguishable.
It is clear that 1t 15 U} and C3 each constitute a cemented elements 10 the lens assemblies.

(0077

In Figure

Shown 2A, facing away on a side of the object plane P in Figure

1A and

1B shown Enlargement switch D further be provided a permeated with the imaging beam path B
£OMm sysism e,

This includes using multiple relatively displaceable oplical zoom medules E1, E2 and B3 o a
variable variable magnilication imaging,

(0078)

Due to the upstream swiich, the variable magnification image magnification of the zoom system
can be kept low and is in the in Figure

24 example shown max <= 3

Such a low variable zoom magnification s sufficient because, B2 the picture enlargements
complement multiplicative along the imaging beam path B1.

However, the vanable image magnification of the zoom systems can alternatively be, for
example, <=4 <=3 or <= 6 be.

{00794

In Figare

2A pwhicated, alse imvludes the zoom swiich D i3 preferably an image plane, which 18 imaged to
miinity.

Thus, the magnification switch D has an afocal nterface, which facilitates its miegration nto
modular optical systems.

[H0R0]

In Figures

2€ and FIGS

2D i3 the postiioning (G 'is schematically shown,

In this case, the posiioning G ‘the Verlagever G'f at which the average third sssembly D4
dependence on a respective operaling state of the positioning device (' by lranslational sliding

Aachwwe ranslabion
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movement along sald mnaging belt path B, relative to the owter first and second components D1
and D3 between the two predetermined {irst and second distances K1 and K2 are shiled from
the first assembly D1,

To operate the Verlagerers GG'1, the in Figure

2C shown positioning G ‘a manually operable swiich lever G2 on.

Aberaatively, the posttioning G "for actuating the Verlagerers G'1 {or example also comprise an
electric motor or the hike.

{0081

Such translational shiding motion can be realized particularly simple design and nuniature size.
further allows a tanslatory shiding movement of 8 pacticalarly rapid displacement of the muddle
third assembly D4 between the predeiermined first and second distances K1 and K2, and thus 3
maore rapid switching between the two optical imaging magnifications.

(0082]

As 1s clear from a comparison of FIGS

2A10

21> can be scen passing through the imaging epiical path B, all three components D1, DS, and
D4 dunng a change of the arrangement of the third average unit D4 between two pradetermined
first and second distances K1 and K2 of the first outer module D1,

1t follows that, not D4 comes with a shift of the middle third module T to a pivoting out of the
middle third module from the imaging beam path B, the mventive structure is particularly
compact.

Further, the third middle module D4 will always get a picture durmng a shift.

However, this image 15 out of focus, gs 8 rule, while the middle third assembly D4 s spaced
apart from the fivst or second distance K1 or K2 of the ouler first subassembly D1

{0083

Reflers wo the focal length of lens system C by £ it is possible to in FIGS

2A W

2D embodiment shown an effective focal length Fi, F2, F3, F4 from the endargement of the
swilch D and the objective system € formed structure can be cakulated as follows: F = §/
{ganuma]

((10%4]
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From this, the corresponding enlargement of the VOI from the magnification switch O and the
objective system C formed structure can be calculated as follows: VOI = 250/ F = {250/ )
{gamma].

The valug 250 comresponds to the normalized visual range of a magnifving plass in millimeters
i,

[OORS)

In the embodiment shown, the lens svstem for a varfation of the working distance A1, A2, Al =
A2 = 200mm to 400mm 8 arranged, and has a extending between = 27Tmm and { = 452mm
changing focal length £

[OO86]

Thus, by means of the magnification switch D) is the effective focal length F1, F2, F3, F4 of from
the magnification switch I¥ and the objective systemn C formed structure, for example, the
working distance Al = 200mm between F1 = 192mm and F2 = 384mm and corresponding
enfargements are switched.

In this way, both the enlargement VOI and a corresponding Field of view in the object plane P

by a factor of two are switched.

{087
The in Figures

2A fo Figure

2D tastrated embodiment of an inventive magnification changing system has without in Figure
ZA zoom system additionally shown e the following system data:

EMIZO

EMI21

JQORY]

The for K = 27mm, 2%mm and K1 = K2 = 2 mm resulling associated focal lengths,
magnifications and fields of view are shown in the following tables:

EMI212

[008Y]

When caloulating the total naenification and field of vision a tube L with a focdd length T was
of a zoow systemn = 0.4 and = 2.4, = 170 and assumed avepieces 10x72L1
F6090]

Aachwwe ranslabion
D0 2008 4%




10

15

24

30

1824

In the embodiment described above, the change in magaification of the zoom swiich D further
antomatic adjustment of the object resolution and the stereo angle {alphal 1o the new sive of the
visual field.

[0091]

Even if the lens system described above € and the above-described zoom svstem E ae each
displaceable optical fenses or

Cementad have to cause a function or a vaviable Varoskop tmimge magnification, it is
alternatively or additionally also possible, insiead of displaceable lenses or

Cemented elements, optical elements vanable power (o use,

[0092]

Figures

3A and

3B show an example of an tmaging beam path by two embodiments in which the i Figures
LA and

i B magnification swich D shown is integrated 1n a stereo nucroscope.

{093

The stereomicroscope shovwn inclades a lens svatem €| a zoom switch D, a voom system E and a
tube with an L evepiece.

Here, the lens system C and the magoification switches have the D in Figures

ZAto

213 shown on construction,

[6094)

Ty which 1 Figures

3A and

3B shown zoom system E ‘are rav paths B1 and B2 of the waging beam path B, which m the
object plane P is the slereo angle {alphal Include, unbike from that wn Flnwe

2A showan Zoom E system manazed by separaie optical elements,

(0095

The voom system E has zoom assemblies E'L B2, E3 and E'd or
E'S E'6, B'7 and B'S on.
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Here ave the zoom assemblies E2, EDQ or
E'G, E'7 relative 1o the zoom assembly E'l, B or
'S, E'8 displaceable to effect a variable tmaging magnification of the optical paths B1 and B2,

[0096]

Also i the tabe of the L in Figures

3A and

3B shown stereomicroscope, the beam paths BY and B2 of the tmaging beam path B owt
separately.

For this purpose, the tube mcluding L eyvepiece suttable lenses L1, L4, L3, L6, L7, L1060, L1,
L2 and prisms L2, L3, LR, L9 on

[O0Y7]

The in Figures

3A and

3B shown Stereo microscopes differ from each other only in that in Figure

3A B s mtended for both beam paths Bl and B2 of the imaging beam path, a common
magmification switch D, whereas the beam paths Bl and B2 of the tmaging beam path B in
Figure

38 are performed in the magnification switch D 'separately.

For this purpose, the voom switch D 'in each beam path Bl or

B2 pairs wdentical optical modules '] 1o D'untid 10,

The structure of the magnification switch D “for each beam path Bl and B2 corresponds to the
structure of the in Figwre

1A and

1B shown Enlargement awiteh D. In this case, corresponding to identical optical assemblies D'
amt DO of the first outer assembly that xlentical optical modudes I¥3 and D10 of the outar
assembly and the second identical optical modales D2, D3 and D7, '8 of the nuddle third
assembly of the magnification swich D ',

Further, the optical assemblies D2, I3 and D'7, D § is mechanically coupled in the shown
embodiment, so that a displacement of the optical components D2, '3 and D'7 D 8 together
takes place.

(0098 ]

As s apparent rom Figure
3A and

Aachwwe ranslabion
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3B can be seen, the magnification switch D, D "and the respective woom system E' 15 preferably
connecied m series, so that the quoted figure caused enlargements muluplicative.
{00991

Even when the enlargement swiich D, I in FIGS

3A and

3B 15 in each case arranged between the lens svastem and the xoom system E €, the present
mvention is not limited to this order of arvangement.

Rather, the zoom system E ‘between the enlargement switch D, DY, and the lans system € is
arranged {(not specilically shown).

Farther, i the room system (as well as i the m Figure

3A shown Ealargement switch D} optionally both beam paths of the tmaging beam path are
routed together.

I this case, the zoom sysiem zoom module with a correspoudingly latge dimmeter (not
specifically shown).

[0100]

Such steren nicroscopes are used for example v dental wedicine as a surgical nycroscopes use
Especially when used as a3 surgical microscops lwings realized with the inventive optical
magnification change system, fast swiiching between two clearly distinguishable optical imaging
magnifications considerable advantages since so a doctor can quickly switch between a view of
an operating environment and an enlarged range of operation.

{0101}

OF course, it may alse optionally be & dipital operation microscope i which the viewed object

plane iy mapped Onto One OF HION INIIYe SENSOTS.

Aachw ransiation
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Claims

Optical magnification changing system for the provision of exactly two optical imaging
magnifications, the magnification changing system comprises three of an imagmng beam
path (B} are successively set by optical components (D1, DS, D4),

wherein a first modude (D1} of the three components (D1, D3, D4} with a fixed distance
(K} of a second assembly (D35} of the three componenis (D1, D3, D4) is arranged,

wherein a third assembly {(D4), the three assemblies (D1, DS, D4) i3 arvanged between the
first and second assemblies {D1, D3), and

said magnification changing system includes a positioning means {G) for the thid
subassensbly (D4), which hay exactly two predetermined operating conditions,

whergin in a first of the two operating states of the third subassembly {D4) having a
predetermined fivst distance (C1) from the first modale (D1} s svanged in a second of the
two operating states of the third subassembly (134} having a predetermined sevond distance

{K2 ) from the first module (D1) is arranged.

Optical magnification changing system of claim 1, further comprising of the imaging beam
path (B) mterspersed lens system (C), wherein the first module (D) between the second
subassembly (D3) and the leus system () s arranged, and wherein the lens svstem (C}

having a positive refractive power.

Optical magmfication changing svstem according to claim 2, wherein the lens system (C)

an object plane (P) which is imaged by the lens system (C) o infintty.

Optical magnification changing system according (o claim 2 or 3, wherein the lens system
{C) comprises at feast two opucal leny assemblivs (U1, €2, C3) which are relatively
displaceable, by a distance (AL, A2) of an object plang (P} of the objective systam (C) of

the lens system {C) 1o change.

Optical magnification changing system gecording 1o one of the preceding claims, wherein
one of the three modules (D1, DS, D4} fonmed magmfying optical switch (D) having an

image plane which is imaged by magnifying swiich (D) to infinity.

Optical magnification changing systen according 1o one of the praceding claims, in which

the imaging beam path (B} of all three modules (D1, DS, D4) during a change of the
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arrangement of the third subassembly (D4} between the pradeternuned first and second

distances (K1, K2) ol the [lirst module (D1} passing through in succession.

Optical magnification changing system according to one of the preceding claims, wherain
the positioning means {G) comprises a Verlagerer {G1) of the third subassembly (D4) n
dependence on a respective operatmyg stale of the posttioning means {G) between the two
predetermined first and second distances (K1, K2} of the first module (D1} 1s mioved.

Optical magnification changing system in claim 7, whergin the Verlagerer {G1) shifis the
third gssembly (D4) by sliding translational movement along the hmaging beam path (B}

vefative o the first and second assemblies (D, D)

Optical magmification changing system according to one of the preceding claums, further
comprising one of the imaging beam path {B) is reacted zoom system {E) having a variable
imaging magnification, the zoom system (E) comprises at least two optical zoom module
(El, E2, E3), which relative to each other are movable, to change the tmagmyg

magnification of the zoom system (E) is variable.

Optical magnilication changing system according to claim 9, wherein the variable imaging
magnification of the zoom system (B} s up to six times, preferably a maximum of five

times, preferably more than four times and more preferably theee fold.

Optical magmiication changing system according to one of the preceding clums, wherein
the first module (D1 and the second subassembly {(D5) in each case have identical
refractive power, and the thurd subgssembly (D4) has a refractive power different from the

refractive power of the first and second assemblies (D1, DS).

Optical magaification changing system of claim 11, wherein the refractive power of the
first and sscond assemblies (D1, D3I), and the positive refractive power of the third

subasserably (D4) is negative,

Optical magnification changing system of claim 11 or 12, wherein the first and second

assembly (DY, D3} 15 a convex lens, respectively.
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Optical magnification changing system of claim 11, 12 or 13, wherein the third module (D
4} comprises two identical councave lenses (D2, D3) separated from each other by g
predetermined constant distance (K3} are spaced apart.
Optical magnification changing system of clamm 11, 12 ov 13,

wherein the [irst and second assembly (D1, D3) are n each vase identical lanses, and

herein the third module (D 4) comprises two wdentical lenses (D2, D3},

Optical magmification changing system according to one of the preceding claims, wherain
said predetermined second distance (L.2) of the thivd subassembly (D4} of the first module
{D1) equal W a difference between the fixed distance {K) between the first module (DD
and said second module {D5) and the predetermiped first clearance (C1) of the third

subassembly {D4) of the first module (D1

Optical magnification chunging system sccording to one of the preceding claims, wheremn
a. first optical imaging magntfication ({gamma] 1) of the magnification changing svatem i3
equal to the reciprocal value of a second optical imaging magnification ({ganunal 2) of the
magnification-varying system.

plical magnification changing system according 1o one of the preceding claims, wheremn
said free diameter of the fivst module (I3}, the second subassembly {D3) and the third
subassembiy (D4} in each case forming opiical lenses {1, D2, D3, D3} are in each case
greater than a maxinum beamn diameter of the lenses (D1, D4, DS) that traverse the two

aperating states imaging beam path.

Optical magnification changing system according 1o one of the precedimg claims, wherein
said magmfication changing system, a surgical microscope, and more preferably a digital

operation nucroscope s infegrated in a stereo microscope and are preferred.

icroscope, comprising at least one of an tmaging beam path interspersed lens system and
an tmaging system, which preferably comprises at least a paw of evepieces and 7 o1 a stergo
camera, characierized in that the microscope further comprises an optical magnification

changing system according to one of claims 1 to 19,
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Abstract

An optical image enlargement system has three optical modules {D1.D3, D4} in the enlargement

variation system. And a first module (D1) has a fixed spacing (K} from a second module (133}
and g third module (D4} is between first and second modules {D1,D38). The enlargement variation
systern has a positioning device () for the third module (D4) arranged with a given {irst spacing
(K1) from the fust module (D1} in a first of the two working states. An independent claim 15

mcluded for a microscope having an objective system and an imaging system.
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Beschreibung
Rag1] Die vorliegends BEdindung betriflt ain optisches Vergriarungsanderur g systam rur Barsitstetiung
vy optischan Abbilkdungsvergedlenmgaa unt gin Mikroshiop, nsheasondere ¢in Sterso-OperationeraikrasNog
ot efnant saiohan,

[0602] Derrtige Vergrdlarungsdndenings :‘y%mmsb sinsd aus dem Shang der Technik ingbesondere im Jusam-
merhangy mit Stereontbroshopen bakansd, um inshesondere swischan sinay evsten optischen Amnﬁd».mgwar«
ardRerung, welohe beisplelswalse sine Ubersicht {iber eing batrachiete Dbistdebens pelaubt, und aiber swel
tor: AbblidungavengriBanemg, weichs heisplelywaise sinen vergrifleran Aussainitt dinsar {“} ekiabang nut
atepresnang srhvihter Detad Ee‘rkﬁnnﬁar‘é{aétze_ﬁqi, untzuschaiten, Dabel ist as iy eing hohe Benutzerakzaptanz
des Vergroferungadndarungsaysiems erfordaiich, dai dis Umechaltung ainfach und schnall arfuigh.

Stand der Technik

10003] Hicrlly sl o oul eiham Stereomikroskap zum girgn bekand, gsinen Objekiiv- oder Okulanwechugd
durchzuflhican, um 2wisohan awal kferq*afisruﬂgs*< gmzaschaiten. So erhdhl sich heispisiswaise bel ginem
Austausch sines Qiutlars 10x durch el Oludar 12 85x olle Gesandvergréfierung durch die so bewirkie Nachus
aréfanng im gesarien Vargréflgrungsheraich linsar um 5%,

[0004] Alternabiv ist gs bekannl, rwischon einem Zoomsystem und aingm Tubus eines Okularsysiams eings
Sterenerdirosknps ein Galile-Syvstom vorauschears, Do it in dan Flig. 44, 48 und 4C schematisch gezeigh

\q

[0005] Dabai sl in Fig. 44 awalvan einer Objektabene P ausgehands Abbildun gs':tr'ah apgdnge B und 82

welche in der Obisktebens P aingn Stersowinke! o einachliafien, getrennt dargastaiit,

5

fGODE6] Wie in Flg. 44 gezeigl, weist das aus deon Stard der Technik bekaninte Stereuntbroskaon sntiang der
vor der Objekiobane B ausgehenden Abbiidungsstrablengdnge B1 und B2 aundchst ain Oblekbiveystem © aud,
welchas van den Psi'mm sugsairablerngdngen BT und B2 3em@msvim durehiaufen wird. Mach dem Qurchiaufan
des Objekivaystems O werdern dis beiden Abbil cus}gssmtwng inge B und B2 getronnd in et oplischen
Zoomsystern & gafubel, Dwischen dem Zoomeyster B und sinem i dis beiden Abblidungsstrahlengiinge B
wnd B2 getrernd vorgesehanen Tubus L ist &in Galileb-8ystere DY In Formoaweler Galileb-Weohsler D1, D2% an-
gaordnad.

fo007] Die Fiyg. 4B und 4C 2eigen Seltenan ac:%t an der in Fig. 44 in Aufsioht gez gt 1 Galiieb-Wachsier D7,
£ Dabad seigt Fig. 48 sine Ssilenansichtin Biohtung der Abbiidungssinidengdnge B, 82 und Fig. 4C sing
Seifermnsichl guer zu den Abbidungastrahlengdngen 81, B2,

foO08] Die Galilolb-Wechsier DY, D27 weinen Ty die heiden Abbildungsstrahianglinge B1 und B2 jpwells awei
gotronnie oinstufige Viegrdlgrungssystoms mal pastweise unfan weedi. b \fesgfcfiemm; aul, Dis buaiden
Paare einatufiger Vergrdlerungeaystems sind In dm x.»a ;ie: We arn DY D27 leveils pogrweine ur RO°
verdmhiangs&:ardrzm ‘I}u”‘h :*m*‘hes;iss<§‘-e D em sler D17, D27 ™ Q(t uit ging o den Ab-
£ eham e R wird sin Paar der einslufigen
Verged :Z‘e“:nﬁ Byt sam > w%?* waiss i die ﬂmb::dm gastrak s\xg ange B und B2 eingeschwenkt Usec\ Wi aima
waise Elnschwarken sings Paars der ave! Poare von einstufigen Vergrdflerun gsss sstemen in dis beiden
hildargsatrablerg@nge B* und B2 bawdrkt sing Urnachaltung awisehen gerau pwel oplischan }'\t‘bsié\vmw&sw
Grafarungen.

f0049] Der gus dem Stand der Taoknin hakannts Aultay weist die fo % m!’ achieils auh

Zum ainen ist das aus dent Stand der Technik betannte Galllel-System c such ain Austausch von Okularen)
i einer dam Objektiv O und dem Zomsystam £ des Stersomikeaskops nachgetagerter Atbiic: ungsstule an-
geardnet, welche aufgrund dar vorangegangenan Vergrdlaning durch das doo n;ystam E' jawails aine gegen-
Ul dam Objektiveysten § verkleinerte Agarur und damit singn varklenarten Otfnungswirse! 1 bz 82 der
Abbildungsstrahlengangs sufiveizt, Bad siner Namwn;r\{\emm guroh das Galiled-Qyatem fuler sinam Aus-
fausch von Okularend E:eam" t aon die Selfahr, dafd ded pwaiiige Ofnungswinke doar Abplidungsatrablenglongs
nach der NachvergrdSerung das Aufideu nysvey mqen sires Auges enes Belrachisos oder eirer venwandstuen
Digilalhamera unteracheeiied, In diesen Fall sprichi man von einer lesren VergrdBerang®, da dis erazislle Ab-
bildungsvargrdiarung keing Erhd@huing der Detatarksnnbariosi! g damit der Objekiauidsung bawirkt Waiter
karant o8 bel singr NachvergrdBerung an disser Selle sdgrond der bersits gegenibar denty Objaktiv O ver
Klsingrien Agarter zu einam hohan Hed sgr\s\t sabial,
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[0010] Ein weltersy Nachief des vorbekannten Aufbaues ist, dall wibrend gines Uﬂsc%a‘tw s aint Tell devop-

iseh witksamien Bauslemante dus Galllel-Systems DY aus dem jewadigen Abblidungsstraiisngang B e 82
herausgeschiwenkt eird. in dee Folge finded wibrand des Unschaitens keing Abbildung stall, Welter wird sin
Bauvohuman des &terﬁ\z:m«(;:aka;sz, bet Varwerstuny sines Gaidel-Sysh nach dem Stand der Technik ae
hablich vergrifien, da aullerhalh der Abbiidungsstraniengdnge 81 und B2 zusdtrlicher Raum ?’:'}F dis aus den
Abbildungsstrahiengfrgen 81 und B2 herausgaschwenkion Baunlementa des Gadilni-Systomy bavgiigastellt
wardern mul.

Aufgabensteliung
[0611] Cs it daher Aufgabe dor word e3sm<m Erfindung ain aptisches VergréBorungadinderungssystem ur
Beraifstellung von ganau 2wel ootischan Abd dmg““arg*m&e: wgan zur Verfligung xu siedlen, weaichas einan
sinfarhsn und kompakden Authag aq}‘«;s:sﬁ, Weiter ist g8 Aufpabe der vorfisgenden Erims}angr eir Mikroskop
haraitzustallen, walchas ain oplisches VergréBBerungadinderangssystent zur Bersitsteibmg von genau zwel op~
anhan Abbkhungsvergrdlianngan sufweaish

>

o012} Dievorstehande Aufgabe wird arfindung fage 2080 durch ain optisches Vergrilerungeindsrungssystem
ot den Merkmalen des unabhdogigen Anspruchs 1 galdst.

i

%

[B813] Vorleithatte Waitsrbildungen indan sich in den Unisransprlichsn,

{0014] Geormdd der vorieganden Edindung wird ein oplisahiss Vergrd Berungsdndesingassiam sur Boreftstel
hung vor genaa owei optischen AbbidungsvergrdBerungen offenban, wobei das Vargriflerungsdndenmgasys-
tern drad von Sinain Abbiitungeatrahiengang nachemander durchsatzte aptisthe Baugnippen i, Dabe
tat sive arste Baugruppe der dret Baugruppen mit sinao festen Abstand von singr 2waitan Ewgﬁunﬁs w: dra
Baugrupden angoordnst, und elng dritte Baugrupos der dral Baugruppen st wischan dar erglen und der aweb
fan Baugruppe anoeordnet, Wsilse amifalt dey sefindungsgemdis Vergrdferunpsdaderunggsysisnt gine Po-
sitionierainichiung Hir die deitte Baugnipps, walthe ganau swel varbestimmte Delrishezustiinde aufivaist, Das
bt ist e drilte Faugmppa i miners arsien der haddern Betnehszustands mil einem varpestimindan arslen Al
stand von der grsian Baugrappe angeordnet und in ginen zwailen der beiden Betriebszustinds mit einem vor
bestiventan oweltern Abdand von dor orsten Baeugraope angeardnet.

[0015] Win sich barails aus dar untarschiediichan Bezeinhrng “erster Abstand” und “aweiter Abstardd” ergitd,
it dar erate Ahstand der mitlsren dotten Baugrunpe van der AuReren sreten Baugruppe umearschiadion zu
dent yniten Abstand der mitioren dritten Baugroppe von der Suferan er:»:-t or Baugrupps. Dios st auch 2win-
gend erfordestion. da sorst kedne 2wel undersoidedichen und damit deutlich unterschiicharen Abidungsvee-
gréBenmoan bovinkd worder kiinnen,

f0016] Ds die beiden i Stranlengang sngeosdnetan dulleren arsten und 2weiten Baugruppen das arfine

i

gungsgemifien droigiindrigen aptischen Syslems zusinander einen konstanien Abstand au?‘wai 520, agen si¢
die Suldaran A‘hme%ungen des Syatems davarhalt fest, Disse Fastisg qung bleibt auch wahrend sinar Verlags-

rung dar mittesn ditien Baugroppe reladiv 2u dan belden fas ttehenden dulersn smten amd !wwten Bau-
gruppen basishen, Die fesistehands 8ulere Bagrenzung enlau t m: ichie, Rompakie und modalane Integra-
tion des Sysdams in elnan oplischen Aufony wis hasplelywaiss ain Mikneshop oder Feneghr

{ﬁt}!‘?] Wailar waint das eriindungsgemiiie opisoha Systent sinen besﬁmde 3 ‘“‘sf&"'*‘set‘ Am“mau a;sf. d:a i~
fioh dis mittlers dhifle Baugnippe verlagest ist mi chis {ibrig {333

orisfest sind, Dar Auibau wird weaiter dadurch verginiacht, dall gine g SnaLe Pu
paim S t;ah«z«nq sng ledligich an 2wt vorg ;emm i fk ahanden von der duldsre ez’st% m qm };"8 ur\d i wwt
an 2wl vorgegebaren Positionan erfordariion st

[0018] Eine dush sinen Fachoann anhand seines Fachwissens ohng weiteres vorzunahmende Wahi der
vanvendaten oplisohan Baugroper urdd Abatande amighcht as, daflk r{a Syaten i balden vorgegabanen

Absténden fir die mitiers dritle Baugruope jeweils gine von rwed gewiinschian vorgegabenen Abblldungswer
aréBaningen nal sinar gevainsaiten Af::‘mizi ungsguaiitd aufweist.

e =4

{R019] Ex ann vortelifall sain, wenn das aptische Vergrilsrangsdndenmgssyslam femer aln von dem Ab
bitdungustrablengang durcheaiztes Objektivgystam unvalll, wotel die erste Haugruppe awischen dar swaiten
Baugrupns und dem Chisktivaystem angsardnet st und wobel das Objsiliveystenm aing positive Breaidralt
Autwigist,
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[0020] Driese Angrdnung des srfindungsgemdfien Vergrdlisrangseystems direkt nach dem Obieklivaystam
iaubt sing dirskie VergroBerung des vora (hisidiveystent bersitgestaditen Mrahiengangss, Daam O 35% P
system die Apsrtur und damit der Sffungswinke des. eptischen Sufbaus in day Regel roaxirmal st st bad einer
derariaen Anardrung Sie Galabr an “lemren \,"‘8“}$§‘§2~“h3"3q. Jax helldh el Vergrifisrung, wel Ty einem
niche mehr sufidsbaren OFnungewinked Knn, gering. Weitar fut bal einsr denwrtigen Anordnung der nilt der Ve

&

W
ariBaning durch das VorgrdSemmgssystan verbundene Helligkeitsablall minimal.

R

csy%t@ ™ aine G&;mw‘«me awwesmz welshe
stalle nach Unendlich abgabiidet wird,

0023 Gemdd einer Ausfithrungaiorm karn dag Objektiveyatem wenigstans zwei optische Objakiv-Baugrup-
pery untlasser, welohs relaliv zuehwnder vena ;e;% ar sind, ara einen Abstand siner Objekiabane des Objek-
tvavstema von dem Objekiveystant za &ndemn

106231 D so renlisteris Varoskop-Funktion oriault sing Anpassung eings Arbailsabstandes zwdschen b
lakliveystam und eihem belrachiatan Objakd

[0024] Ws«tss" %zma &5 vorlatihafl sein, wenn o aus den drel Baugruppan gabildeler optischar Vargrifie.
rungaschaiter aing Hidehabe aulweisl, walche von dem Vergralerngssonaliter rach Unendiich aligehiidet
wind und 50 sing afokale Sohnittstalie bildell

[0025] Gamil einer bevorzuglen Ausfthrungsform kann der Abbildungsstratisngang alle dre Baugruppen
auch wihrand siner Anderung der f'&!“{“i ung der driten Bavgruppe awischen den baiden eorpashimmien erss
ten und Zweilen Abst@nden von dar e ’é}w ugrupps nachsinander durchaatzen.

FODRE] Somit sind aile drel Baugruppen geod8 deser Ausfizhrungstform such wiahrand siner Vardageruay der
mittieran deiten Baugruppe immaer iy Alsbit d;mc;ss frahisngang angsordnet, Hierdurch walst das Systemin *g;f;»
samt gine kohnpakte Hauform auf) s*a sulahiaih des Abbildungss t;a nisnganges kein Raun Ul sine Verlage-

rung der mittleren dritlen Beugruppe m‘i tem werden il Weller wird so auch wihwend einer Variage
rung der niftieren dritten 3"&.{}{‘&)}3{} “'!“"i“ o Alblidung srhalban,

[0027] Gamaf einec weiteras voreihaiia é’ fithris zgs arm kann din Fosifionierinsichliong einen Veragarsy
aubvaisen, der din drille Baugrappe in Abhg g kz» vart ginam jeweiligen Betriabsrustand der Pasitionierain-

sichtung awischen den balden vamm{ass nian ershen u d Jmst\m Abstdndan van der ersten Baugrupps verly
gert.

N
R

[D028] Dabeikarmes Vo
g de

bringesn, wennde ;‘ei gerer die drifte Baugruppe dursh fi’?t"-ﬁ&‘t@i‘f‘s % Reehigm
hehowagung & m«a RN

Wanges rahb RIS eia“v 2u dar graten und dweiten Baugruppe verlagert.

vhad
Ab

%

(00281 Dar Grund ial, dass aine derantige ansiaimischa S::h:mebawngm ng Kanstrukliy aindach und o Kigh
reany Bauentoraern realigled werden kamn. Wadler adaubl sing ranshalorisohy Schielmbawegurng sine beson-
ders schneile Verlagerung der mitllsren deitter Baugnipoe ewischen den vorhastimmien ersten und sweltan
Absiinden.

f0030] Gamdf einer bavorzuglen Ausiithnngaforn kann das ‘«’ef*ﬂw{ﬁ%mums@ind&mngasystam farrar & von
dean Abbiklungssirahisoganyg durchseizins Zuomspstam ral variabier Abbiidungs riferung wrofasssn, wo-
bei das Toomaystem warigstens awaei aplischie Jom Aviﬁ-aug uppen unfall wel {,hu fativ zueinander veriagar

Bar singd, urn dhe Abbiidungsesrgréfierung des Joamsysham »anm

003 Somit sired die wrslen Big vigrtan optischen Baugruppen und die oplischen z%.!{)'*}«gﬂ{)(;?dd}}ﬁ” i Reihe
geschaliet, Dabal kann wahlwelse dis nveile Sau qruppe awdschen der arsten Baugrupps und dern Joomays-
tam nder die erste Baugrupps 2wischer dar zwsiten Baugroppe ond dem Zonmsysiam ,;s\caf‘n-'dr af sain

f0032} Doy 3@ AR dieser Ausfihvungeforns dis drai die beidan opisahan Abbiidungsvargrierangen bawle
kenden oplechen Baugruppen dey Vergrdlerungsanderungssystens dem .:.u):}'nuybiwn vorgeschatsed sind
and dig %u««duﬂzswrgmbsrwﬁqm antl fang des Abbildungssirahlenganges muliiplikativ zusammenwirken,
kann day Joomgystan zur Erzlelung siver vorgegebenan Geaamivergnillening des Bysiams eptaprachend
aér}fam& das haiill mit ainem klaineran Vergrdflenimgabersich ausgasialiet sein.

P
323

..
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{0033 In dinsem Fall kann d riabls Abbiidungavergrierung des Joomeysiems vorzugsweise maxim :s‘
sechsfuch, vorsugaweise mamm& \f' aoh, bavorzugt maamal vierfach und besonders bevoraugt dmifach as

f0034] Gemid eirer besonders bevorzugter Auvslahungsform kdnnen die erste Baugragpe und dis 2w
Saugrupne leweils aineg glelchs Brachirafl aufesisen, und Rann dis dritte Baugruppe eine Braohkrall aufweal

N

ser, die untarschiediian 2y der Brachivaft dor erster und Zwaiten Baugruppe °i

fO03S] b cissan Fall kann es basondan vorlaiiball sein, wenn die Brechiralt der eraten and 2waiflen Bau-
griphe positiv und dis Brechkeaft der dvithen Baugrupnse negativ st

i

[0636] Devorzugt Rann dannt die erste und aweite Ralgrunde joweils aine Komvwpiinge seih.

fOD37] Vorzugsweise ke dann die drille Baugruppe sveed idantisohs Koy neen avfweiken, dig vonsinans

der mit einem vorgegebenen glelchbleivendean Abstand besbs ahdetw.d.

[0G38] Esistdorm Fachmann ohne wailores bakaont, dass fir alle drot Baugruppen e nach Avdorlening wahh-
salse rormade Linsen oder auch Kiltglisder varwendet wardan kiinran,

f0035] GamsH siner Auslilibrungsform sind dis anste und 2welte Baugrupps jewsils identisahe Unsen, und
weist dis dntls Ba uf’;rampp e idendisad is fse s,

f0040] Durch Vaewendung denliechee Lis
Ben Veargrdlerungsinderungssystems arh
ersten und aweiten Baugruppe baisgisisw
Baugripps belsnielsweiss aptische Korke

rsen kKdonen der Aultse und de Herstellung des evfindungsgamd-
b cwe redrfacht werdsn. Dabei kénnen dis identischan Linsan dar
QIKD ¢ g sahe Konvasdinaer und die dentischan Linsen der dntlan
aing 39ift.

fG041] Gamndd singr Ausfihrungsiorm kann der vorbestimeale 2wsile Abstarud der deitlen Baugrupps vort ey
arsten Baugroppe gleich einer Differeny awischen dem festen Abstand zwischen deor sraten Baugnipgs und
dar *'wéz*w Baugruppe und dem vorbastimmidan arslah Abstand der driften Balgyruppe vob der ersten Baue
gruppe sein,

(00421 Dves hat zur Folge, dans eing Anordnung der drel Baugruppen des VergrdBerungsanderangssysisns
i ersten Betnehszontand symnetrisch 2t der Anordnung der dead Raugruppen E.: nweiten Babiebszustand ist

,.

[0043] Geomdd ainer Ausithrungsform Rann eing erele optisohs Ahbildungavergrifisning de\s argrifany g“\
drnderungssystem gisloh dam Ks“rwa;te> ner Zwaiten oplischen Abkildunosvergridferung des Vergrdlanmng

aArclprungssysiam sel

[0044] Ein derarfiger Aufbau Tiha dazu, dal sich ¢
anstrukd St

g optische VorgraBarungssystanm trat

v ardend Autbaus oplisch wie oin Gl

[0845] Gen38 eler wederan Ausilihrungsform klinm rchmesser von die erste Baugrupps, e
Fvsite Baugrupes und dis dritte Baugn ruppe | jswails bildenden optischer Linsen jswadls grofler sein, als ain ma-
ximatar Strahisiindaidurchmesser des di Linsen 10 beiden Batnebszustandan durchsetzenden Abbidunga-
strahlengangs.

Liresg var tandm ws\rﬁwx 13 SRS o 9 G\sm TSR *”-r w«*i‘iaa Linse karn heispislwaise 5 :
jedack 1% grofler gls darw B ,45. aindsidurcimessar des e jewetllige Linas durchsetesndan Abbi-
dungestrahlengangs sein, Bal siner derartigen Dimensiohiening der Linser bagrenzen dis desd 83“‘\ gragpendis
Apsur des se durchsslzenden Pmb“duuga&ira*z engangs nicht und vermaiden g ¢ine “leare” VanudBenmg.

fOD47] Gerndl aber Ausfihnngsform karn das Vergrolle ru:’»gs{mdms wgasyrtam i ein Sterearaikraskop
undd bevoraugtedn ‘eramnamskmm » und besonders bevorzugt sin digitniss Operationsmikroskap integrient
seit.

{0048] Derarlige Qpesaiigns“i‘&rmsmga finden oispisiswaise in der Dentaimedizin Verwendung, s aing
hiufige Lrosohaitung swischer swel detifliich untersehsidbaren Abdiidungsvergriiieningen erfdarich ist,

[0048] Dis vorsishends Aufgabe wird auch durch ein Mikroskap geldst, das wenigstens el von einem Ablsll
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dungastrablengang durchsatzies Uhjakiveystam, afn bildgebendes System, welches vorzugsweise wenigs-
tens ain Faar von Olularen undioder sine Slereokamsars nfasst, sowie sin oplischas Vergriflerungsinde-
rungssystam nach ainem der Anspriche 1 bis 18 sulesist

EUQS@]? im Folganden werdan bavorzugie Ausfithrungsiormean des erfindungagemaBsn optischen Vergrdlie~
rungeindan st\;v“fsir“% datadiling beschriaben. Sowedt mgglioh sind inden Figuren gieiche ader dhnlinhe Ele-
rants mil den gleichen ader Shnlichan Bezugszsichen versahen. Dabsi zelge

2

f0051] Fig 1A Fig 1B sbhen Abbildungsstrahlengang durch zenbrale Baugruppen das erfindungsgemalien
aptischen VargedBanmgadnderungsayaioms gomad ainer hovoraugtan Austithrungstorm,

.

0082 Fig. 348 Flu, 88 Fig 26, Big, 3B sinen Abbildungastrablengang durch aing Ausfithrungsforn, vwelb
cher der in den Fig, 18 wnd Fig B gereigts Aufban Verwendung findel

[DOS3] By 3R, Fig 3B sher Abbildungsatmahlangang dutsh dweil Austiitrungsiemen it danen das erfine
dun ggsgs:maisg‘ sptisehe Vergrdlerungsdndsrungsaysiam in ein Steraomilrosknp integient i

f0054] Fig. A4, einen Abkiidungsstrah §mgang dureh sin Sterenidkroskop, welrhas ein Veegrdlerungsinde-
rungeaystam nach dem Siand der Teohndy sufivelst, and

f0085] Fiau AR Flg JdE Seiteransichian des i Bl GA In Aufsicht gezeigten VergrdBanmgadnderungsays
tams.

Austihrungabeispin

{0086] Die Fig, 18 und Fig 18 saigen sinen Abbiigungsetrahiengang B dureh Zentrale Daugruppsn ¢ ezs At
fndungsgernaiien oplischen Yergrdfsrungsdnderungsaystems }&s A% miner bevorzugian Au ‘f :u R,

[Da57] Din gezelgte Susiihvungsiomna des sefindiingsgemilan opischen Vergrilen if}marwmmr}awgf m
2ur Bereitateliung von geviau 2wvet unlgrseld %d% chen optischen Anmimn.\;sw';}ma'wuﬂgm sulzt sich aus
optischon Baugruppen 0, D8 und D4 susamman, e drel optischen Baugroppen DL D8 und D4 Jyefs:ie' VO
SINS VO SIS "‘wwtaﬁ&*}e P a\smene-n}e % "L"d\mgast-a? lenganyg B nachainarler durchsetzt und bilden
Zusarmen ainen optischan Vergailenmgsschater T

J

[0058] Dabel handsll es sich bel eirer Sulleran ersten Baugrupde DY und ai'}er Foloran nwailen Baugrupps

£35 urn 2wel identische Konvexlinssn pil gleicher positiver Bragh raft, die vonginander mif sinem featen Ab-

stand K seabstandat sind, Indan ﬁa, 1 \\ vingd g, 18 wird der feste Abstand K awischean den baidan QuBeren
grsten und Zwedtsn Baugruppen DY ung DS durch eine gemsinsame Fassung H fesigeiagt.

{0059] Die zwischen dun Sufleren ordon und sweiten Bawyupper DY und DS angooninede miltlers drille
Baugruppa D¢ wird in der gezsigten Ausfihnmgalonm von 2wet identischen Konkaviinsan {}2 vmﬂ C:S dig von-
sinander mit einern vargegebenen gleichblsibendern Abatarnd K3 beabstandat sind, gebidel Soamdt wadst die
roifiere drite Baugruppe D4 insgesamt eing negative Brechiraft sud

f0060] Dabel sind jswiiige fral ar dov dig orste, zweite und dritte Baugruppe D1, D4, Di jewsils
hildersder Lirsen D1, B2, D3 G &y ain maximaler Strabibiindsidurchareeser des die Linsen ja-
wats durchsatrenden Abbiidungestrablengangs sein. Somil begrerwan die drel Baugruppen D1, D4, D8 die

3

Aperlir des sie durchsetranden Abididungsstrahlengangs ninht.

[00B1] Wie aich aus singr Zusamivenschas dar Sl 48 und Figu AR ergibl, fst die mittiers drifle Baugrupps
D wabhibwelsr vl cireny eoslen Abstand K1 oder einern awalten Abstarg K2 von der aesten Baugaupes beabe
standet, Ersinidiich ist der erste Abstand K1 dabel untersaidediich zu den aweiten Absiand K2, Die beiden Ab-
stande K1 und K2 sirul in Abhimgighei! voh den ophischen Egenschatien der dret Baugruppan 01, DS undt 04
a0 varhastinnd, daf der erfindungsgemdis Vergréerimgsschaller D in dan baiden \»awmenmw Poaifionen
fr dis mittiaes dritte Baugnupps D4 jewells aine vorgegebsne, vorsugswaise dautlion untarscheidbam Abhi-
dungsvargrifening aufvels, bel der glelchzadliy dis Vergrdlarung und i Arbeitssbutand des Systams an-
gepalit sind.

(o3

(00821 Fir dis Anordnung der miftleran deitlen Baugruppe D4 awischen dan beiden Sulleren Baugrogpan M
wnd D36 et eing Posttionisreiivichtung G voergesehen. Dirss Positieverainrichiung G weist awet Betdebesu

s
1
L.
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sténde aul v einem ersten Retrebszustaryd st dis mitliare dritte Baugrunpes D4 mit dem esster Abstand K1t
i1 i dem Zwasitsn Babriebszustand mit dent rweiten Abstand K2 von 't» i Bubersn ersten Baugrupos D1 bes
sisiardst angeurdnat

{0053] Dis W riad arung der mitlisran dritien Baugruppe D4 erfoigh v der gezeiglen Ausfithrungsiorm mittels
sines Veragerars G1 der P::: fontareinrichtung G Der Verlageror G dient als gameinsame Fassung fr die
hft«'dem dim mitiiore drilte Baugruopne D4 bilderden Konkavlinsan D2 und 3 und fagt g0 dan vorgagshenan

ginhiblafbendan Abstand K3 2wischan den belden Konkavlinsen D2 und D3 fasl.

[0084] In den Fig, 18 wund Big A8 st der vorbastimmie zwelle Abstand K2 der dritten Baugrupps D4 van day
arsten Baugruppe DY glaioh oinar Differanz awischen den fnsten Abstand K and dam vorhestimmban arg t N
Abstand K1

f0085] Dias hatzur Folge, dass eine Antedrumg der drai Baugruppen D1, D8, D4 des Vergrdflerungaschaitarg
£ i argtan Settebszastand der Fasitionisraintobiong (3 syromedrisch zu der Anordo g ek dral Baugsinpan
D, D8, 04 im 2weiten Bolrigbszustand der Pasitionisassdinrichiung G ist.

f0DBE] Entsprechand isl eing erste optische Abbildungevergréferung v1 in derm Fall, iv dan dis mitllere c;“fi’s
Baugruppe Dé mill dem arsten Abstand K1 von de: arsten Baugruppe D1 beabstandaliat, glaich dem Kahnwart
siner Zwsitan Hptisohen AbbidungavenpdBerung v T den Fall, ih dem die mifflere drifte Haugruppe {)J, et
derm pweiton ﬁu{)&iar}d K2 von der arsten Baagruppe R beabstandat ist,

(00871 Die b den Fig 14 und g, 1B gereigls Anordnung der aulerer svstan und weiten Baugruppen I
und DS mit kanstandam Abstand K vonelrandar sriaud oy, das arfindun fg e aptisahs Vergedlaanmgaan-
derungesysiem isioht in bestehands aptische Authaister 2u integrisran, Welter weist das System sihen bason-

ders sinfychen Authau suf, 48 ladighiah oing optisoha Raugrupde varkagerbar ist

Ne]

[0008] Die in den Bl a8 Elg B cezelgle Auslitvungsform eines erfindungsgemilen Vergrilerangs-
sohaiters L wianlal dig folgeadan Syslavdatan suf

Tabaie 1

. . Fradar
Obarfische| oS Dicka Medium | Durchmesser
NE. {rmm} fmm} -
Tubus Lidoomgystam E
1 52,771 o ' o 32,0
' 4.0 NBAFS1 7
P TH1 A48 32.Q
KK baw, K-K3 {2 baw, ﬁﬁinzﬂ} Luft
3 120,88 o o {300
3.0 LAFNT
4 88,004 1o
3,0 LUl
5 -88,004 X
3.0 LAENT
8 120,88 306
K1 baw. K2 {28mm how, 2omy) Laft
7 ~781 48 ' 32,6
4,8 NRAFST
; 3 52TV 320
] i | Oblektivsystem G/Objekebeng P | ] !

vy ared K2 = Zvwve ergibt sloh bad divser Ausiihnun g sforys Hr dan iy Bl dA
¢oar

and, iy dern die mitllere detle Baugrupps D4 von d rien Baugruops 9 um

72

..
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dan ersten Abstang K1 boabstandet it efn VergebBarungsfakior vi = 1.4, Fir den in Rlg, 18 gax &zg tan 2wl
ten Betrighszustand, it dem die nilliere diitfe Baugruppe D4 von de~ grsten %:: augrunge B um dery 2w t&
Abstand K2 besbalandel B srgibl sich ain Vergrdle J!Q&"ﬂf*ﬁ.k\f v = 0.7, Die wehibaren VergrdRerungsiay

Feny singd sornil dewdich undergohidiaas

[0070] Eswird betonl, dans tio vorstahenden Systamdatan aur deispiahal sind und gosignal variart wardan
konnen, Auch wenn varsiehend fir slle drsl Baus; nippan DY, DS und D*& dos aptisther Vergrofarungssehal-
tars D normale Ursan venwandet worden sind, kdnnen die balden Sufleren Baugruppan DY und DS undiader
dia mithere drile Baugrupos D4 auch durch Ktti;m * 0.4, realisier sain.

O] Dis Eig 24 dis Big 4R zsigen gwfe;s‘s sinon Abbidungsstratilengang durch varsehedane Agsiih
rungsformean, it dener der in der Bl 18 und Fig 18 gezeigie erfindungsgemile optische VergrdBerungs-
sohatisr D Venwerdung fndet. E‘Mhe fst zur Ertdtuang dor Obarsioht die Fassung H niohl sigens dargestelt.
Aol die Positiordersintichtung O ist lsdigiich in §lg 48 sigens gexelgh

F0672] D Fig 38 wnd Blg 20 soinen Betrisharustande, in denen din mittisre drithy Bauqn ns D4 ot dem
Abstand K1 von der 3ullsren amstan Baugreppe DY des umache Vergrdflerongeachalters D baghstandet ist
Entaprechend zeigen de Fig 28 und Flg, 20 Batrlebszustinde, in denen div miltlers fif;ttse Baugruppe D4 st
dam Abstand K2 von der 8ullersn arsten Baugruppe D1 beabstandal st

fo073] Wie in Flg Z& geeeigt kenn das optische \«’erqﬁ‘:&erwgam‘wru resysten naben dam Vergrdfie-
sungsechaller D el von dam Abbildungsstrahlengang B durcheniztes {I!:wki”&;ys«.is.ms Comit pusitivar Brach-
%s,;aft aufveisen. Dabed ist das Objektivaystern © auf ée* Saite der Objekdebane des inden Plg 1A wnd Fig 18
garaigten Vergrotergngsschallers D angeoninet, ac dall die erste Baugnippe D1 awischan der 2weiten Bau-

gruppe DS und dent Objaktiveystem £ angasrdnet st

fG074] Tine derarlige Anordoung bewirkd, dall die Vergrdferung disch den YVergréBemngasohadinr D an elrer
Stelle des cplischen Autbaues arfolgh an dem dis Apertur und damit such der Offnargewinkiel makimed st
Hierdureh wird dis Getabhy siner iner ﬁn Wergrifierung and ain Helligkeilssilall ganing gehsdtan,

fOD7S] Wie sich aus der Jusammenschau der Fig, 28 und Fig, 26 baw. Fig 28 und S, 3B eyibt, sind die
drat optischen Objektiv-Baugruppen 8, 82 und €3 des f" bishktivayataras £ so relativ zusinander vavdagerbar,
daf ein Achetsabsiand At, AZ der Objektivebans B das Objekbivsystams © ainstalibar, Weiter arfolgh v derin
den Tlg Z& bis Mqamﬁt&n AusBihnungsform sing Abbiidung der Objakisbane P durh das Qt“ %“’v«%y«w
tom £ rach Uneradiich, 20 dafl das Oblekliverstom € an ainer dem VargrdBerungsschalier £ zigowandion Seb
2 sine afokale Schnilistelle sulwaist,

{ﬁﬁ?ﬁ] Dar Vergrdlerungsschaier D und das Dujektvsystem € sind in Flg, 38 susiizlioh vergy
stellt, 30 dass lie optisch Wirksamen Qb han 1 b 18 bosser untersche ft r . Hisraus v

sin
dﬁm 2o sioh et den Oldektiv-Baugruppen O und &3 jewelis um Kittgliedsr handell,

willart darge-
wird deutiich,

FOGVY7] Wi in Flg, 24 gezeigh, kann auf einer der Objekie “'-Nw & abgawandien Seite des n Flg 8 und
Flg. § gezeigten VergroBerungsachalters D waiter ain von dem Abhildungsstrahlengang B durchsstztes
Zoum systes 1 £ vorgesehan srin. Disgas waist durch \:’F‘fwem‘f ang mahrarer relativ Zueinander vanagerbarer
optischer ZoonBaugruppen B, B2 und B3 ging varads! verdnderbare AbblidungsvergrdBerung T aul,

[0678] Aufgrund des vorguechalsten VergrdBerungasahy s oy kaor dig vadable Abbidungavergrdlerung T

des Zovmaystaras gering g‘s vaifen worder und helrdgt in dem in Flg 38 qoreigten Belspiet maximal [ < 3.
Eine derart gavinge warlabls Doomvergiilening sl stsreichend, da sich entiang des Albildungastrahigngan-

ges B1. BR dis Abblidungovergsdssungen mulindikatly ergdnzen. Dis variabls Abbiidungavergrdfianing des
Znomsystems kann sdooh atermnatv 2uch belsplolswalze U4, T < Soder T s 6 sein.

f0B79] Ve Kig 28 sngadeulnt, waist auch der Vargraleamgaschaitar D bevorsugt sine Biidabere aitl, die
nach Unendiich q”rf‘s‘mi.wtwm St verfugt auch dar Ve 3:(3“ BIONGS amgi*w ;2\ ¢ aing afokalis Schnditl~
slaffe, was ssing Integration in moduiagr aufgehaute optische Systems erlelchtert.

{080} In den Fig, 3G und Fig, 2 st die Posiionterginrichlng & s »"f‘mcsh&:h ga 4 L Da E &wst dig P&
sificsisraintinhiung G den Vadagersr (371 s, der dle maittlers ditte Baug anggRet &M
jewsiligen Batriehszustand der Positionierairvichtung G dureh transiate risahe SC -**m:; WWRGLUNG s‘-\t-ang dw
Abbildungsstrablenganges B refatv au den fulleren srslen und zwelten Baugruppen D1 und DB ayesohan dan
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haiden vorpestimmian erster und swelten Abat@inden K1 und K2 von der srsten Baugruppe I '\ﬂsrzagm Zur
Belaligung dss ‘Jsragzr:«,r & (31 welst dig In FIg 26 gemsigly Positionisrsinnichiung G sinen marksell drtilins
barer Umschaithebel (07 aud, Alterratiy kann die Positioniereindichtung G zur Betdlinung des Verlagerers G
belspisisweise auch eines Elekbromaior nder Shrdiches aufweisen.

(00811 Elne dorartige transladoische Schisbebeweagung kann nshruktiv besonders elrdach und mit Kelrem
Bm:w?m@n relisiert warden, wailer arisubl eine ranslatorische Schiebsbawegung sing basonders schnalle

Verlagerung der mitiaren dritien Baugroppe D4 awinchen der vorhastimmten ersten und xeeiien Abstiinden
K1 und K2 und davdt ein besonders schnelles Uraschallen rwischean den elden optisohen Abbiidungsvergrd-

Barungen.

»

{00832 Wie sus ainer Zusanwnanachan der Fig, 38 iohy, durchsetzt der Abhiidungsstrah-
tengang B adle drel Baugruppen D1, 08 und 84 auch wihrend miner Andderung der Annadnung der oxitiieren
dritten Baugruppe D4 zwischan der helden vorbestimmten ersten und zweaiten Ahsidnden K und K2 von der
srsten Subaren Baogroppe D1, Da ex sanvdl ted ainey Verlagerung der milttann driften Baugruppe 04 nioht za
aingrn Heraussolwwanken der millleran diitien Baugrupos D4 aus dem Abbidungsstrahlengang B komnd, ist
der arfénﬁ:.m\; sgemdle Autbau besonders komoakd, Welter wird aush wihrend einer Verlagerung der driften
nffferen Baugruppe D4 Immar aine Abbiidung erhaltert. Dabel ist d:@w ﬁmbiidun{e ieduch i der Regel un~

*\czr' sotangs dis mittiere diite Baugrupps D4 nichd mil dam arslen oder 2wailan Abstand K oder K2 van
{.im ankeran eraten Baugruppse U1 besbstandet ist,

Hr die iy don Fig, J& s Fig 28

fO083] Bauwmichnet mar die Branmnweite dos Qbjektivsystems © mitl so kann
ders Vergrélesrungsschalier D und
f

gexeigie Ausilivungsfonn gine afekiive Branmveite F1, F2, F3, Fd des aus
dam Objektivaystern T gabiidedan Authaus wis foigl barsohnet werdsy, F =

f0084] Mieraus BB sioh dig entiprachende Vergrdlerung VO das aun dam Vomprsta fz;mgss.::ﬁ far I ung
dern Objsktivaysiern © gehiideten Aufbaus wie fudgt ber ‘cime;s VO = 2800F = (250, Der Wert 258G enb
spricht dabel dar normertan Sehwelle ainer Lupe in Milllmatans mum,

fOO8S] In der goreigten AwsiGhrungsform ist dug Ghjekivaystem U eing Varigtion des &beltaabstandes Al
A2 vt A = 200mm Dy A2 = 400mm susgelegt und weist eing sich svdsshen T 27 {mm ol ¥ $62mny ver
anderrgle Brenmeaite {aul

{B‘{}BB} Somit kann mitlels des VergedBarungsachalters D dis affektive Brennwealte F 1, FEL F3, F4 das aus demt

Vergroferungaschaiter I und dem Objektivayatam © gobiidaten Aulbaus bolepinfsweize Bir dan Arbeltsab
stand A1 = 200mm awinohen F1 = 1@ mmund F3 = J8dram und endsprechenden Vergriflerungen umgesohal
et wegrden, H:efs:iu*cs'r kans sowoht dig Vergrdferung YO ais auch ain entsprechander Sehfeiddurchmessey
in der Obiskiebens P ura den Fakior 2wel urngeschalist werden,

10087] Die in don Blg,. 24 bis 8lg, 28 govelgbs Austiin
Ardeningssystams waist olve daa in Fig, 248 susdlelich gezeigle Joomayslam £ die o nanden Systeradatan
sl

wungeform aines erfindungsgeméen Vergrdbonings

b

a3

Obarfische| RS Divkesr Medium | Frefer Durchmesser
Nr. fmeny from} {mm]
Loumsystam E
1 52,771 WY
4.8 NBAFSY ;

2 81489 330

FAKT bowe, B-KE o haw, Lufl
Peadiaistd
3 ~120,88 304
348 LAPNT
4 85,004 , 30,0
: " . Luft N
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Radius

Digks

Madium

Fraler Durchmassar

fmm}

 Oborftache |
Nr, i
5 -88 04

frun} fmm]

3.6 LAFNY

& 12088

K1 bawr, K2 (25mm hew, 2mm) Ll

g

~T81 489

NBAFST

B B2 77

. Lult
g 108,28 , 32,8
, , NESKS3

10 -70,005 7 7 ¥Ry
‘ SF58A

13 344,87

NSSKS

NEFE

A, AZ = 200-400
Cibeklabene P

LuR

fO088] Die sich fir Ko~ 27nwn, K = 28am und K2 = 2mm ergabanden zugehdeigen Brannweitas, Vergrdlie-
rungert uind Seltsdder sind in don foigendin Tabellen snyegebear

Tabells 3

Sehivid
&5F
{mm]

Vergriferung
Objektiveystem | gréflenung
+ Vergréferungs- ¥
schalter :
Vo
g.82 2515 1484
Kt 182 1,30 3,5-21 10-80
K 334 (.68 1811 19115
] 03,58 23140
0,78 213 16-87
0,39 35210

Effektiva
rwischen | Brannweite
dritter ung | P, F2, F3,
arster F4
Baugrupge

- Arbaits-
 abstand
AL AZ $
- [mim]

Abstand

200

A0 482

K1 0
K2 84

fG089] Bwsi dwr Bergchrung der Gesanvergadfloruny und der Seheider wiwde von sinant Zuomuysdem T =
G4 bis =24 alney Tubus L mlt ehher Brannwells £ = 170 und Okularen 10721 susgegangen.

[0080] Bei der vorstohend basciviebanen Susiihwungsform bewitkt eine &ndening dar VergréBaning des
Vergritlenungaschaiters D welter gine aulormatische Anpassung der Ghjeklaufidsung und des Stersowinkels
& an dis neus Grife des Sehfeldes.

10020
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Eﬁm}ﬂ Auch wenn dag vorstehend beschrighene Objekhvaystem O und das vorstehend beschriabena Zoony
sysiem £ ;eww s venagerhang oplische Linssn dow. Kitileder sufwsisen, um el Varioskep-Funktion baow,
gine varighle Abul M ngsvergrdBarung 2u bawirken, st s altemativ oder zusiteiich such mdgiich, anstella ver

tagerbarer Linsers ke, Bitfgliodsr optischs Elamente vaviabler Smc.hxrait 2 verwenden.

06921 Die Flg 34 und Fig, 38 zoigen beispiolhall aien Abblidungasirahiangang dureh awet Aug
formen, iy walchan deor inden Sl 18 und Blg B gezeigte VergrdBerungsschalter D in adn Slares
integrievt fst,

[0083] Das gewsigle Sleraomikroskon weist ain Objektivayslam §, sinan VargréBanmgssahatler D, ain Toone
system B und einan Tudus L mit einem Okutarayelern auf, [abet wiisan das ObjeRtveystans © und dar Ver
groferungsachaiter D dev inden Sig, 38 bs Fig, 38 geraigien Authau aul

0084} In dentin den Fig 34 und Big 3B gezeiglen Zoomsysien E werden Strahisngdings B und B2 das
Abhildungesstrablengangs B, weainha in der Objexisbene ¥ den Siarmowinkal g a\f‘\s‘hi e!san, arufers als van
dantin Fig, 38 gezeigten Zoomayvsten £ von separalen optischan Blementan gefiihnt

{0088 Das Zomvaystem E'weaist Zoom-Baugruppen B' E'Q, B3 und ' baw, B, '8, B'7 und E'8 auf. Dabed
sind dis Joom-Baugrugper B3, B baw B'G, ©7 ralallv zu den Zoonm-Baugruppen £'1 ES baw '8, B8 ver
Iagerbar, ur sine varkabie Abt Bitehn wsvergniierung der Stahlengsnge B1 und B2 zu bewiken

fO086] Auch o dom Tubus L des i den ERGIA und g, 3B geasigten Stargomikroskops werder dis Strab-
lengangs Bt und B2 des A&uidunqsstnah%@ﬁgaﬁgs B getrannt gaflitl, Hierflr weist dar Tubus Linklusive Oku-
har gesdgnede Lingan L L4, L5, L8, U7, L0, 11, L2 undd Prisman L2, L3, L8, L8 st

fOB87T} Dielndon Fig, 38 und Fig 38 gez % Stereomikroskaps untarscheldan sist

dadhsreh, dass o Fig, 38 i beide Stra hmx;& gs:B and B2 ddes Abbidungastrahisngs
Verf*rs-’s.szums.sma ter I vargesehen isl, wohingegen dis Strablengéngs B o B2 r**%s ﬁwbi‘um“gs
gangs BinFig, 38 ndera \msgg.eiﬁmws\w naiter D’ fetrannt getiirt werder. Miarfer welst der Virgroflarungs-
sofwtter ¥ in jodem Qi*ahimqa”q B1 kaw B2 paanvoise identische oplische Baugruppen D71 big D40 S {3 3
Aufbau des Vergrifergngeschalters LY e jeden Staklengang B und B2 sntopnicht jowells ders Aufbau des
i Flg 48 und Blg 3B «\sezsexaxw Vergroferungssoiaiters D Dabel sntsprachen dis identischen Q{Z-fi“"“@'
Baugrupgan D1 und D' der Sullecan esten Baugrupge, die identiachen aptischen Baugruppen DS ara I¥10
der SuBeren awelten Baugruppe und dis idenfischen optiachsn Baugn FpDEn 2, D3 argd BY7, Y8 der moittiaren
drittery Baugrupps des VergriBerungsachalters D) Weller sind die optisahien B\mq mippen £ 2 DI und D7, I8
i dar gaesigten Austiihrungsiorm migchardseh gekoppell, s dass sine Veragerung dieser oplisohan Baugnip-
pan D2, D3 and U7, '8 gomeingam arfolgl

[O088] Vie aus den Fig 3N und Fig, 38 srsichilich, sind der VergrdBerungsaschalter I, @ und das joweiligs
Zoomsysiern B voraugeweise in Rb:i".f;& geschaltet, 5o dags sich die pywirkten AlbiidungsvonpdBanmgan dwlk
tiplikatiy grgdnzan,

#3

[0089] Auch wenn der Vergrilerungssohaltar I, DY v den Eig, 34 und Fig 38 eweils Mxn&.ha 1 ddam Oblek-

tregystam © und de Zoomsystam B angaordned ist, ol die vorlis qf“‘m Lrindung nicht auf diese Refhanfolge
dar Anordnung baschiiinkl, Vielmabr kann das Zoomsystem E auch zwndsehen dem \ﬁsr\.;m%srmgs.‘cm,ter D.
2 aned dem Objekibvsystan € angeordnet saln {nlahi elgens gezeigl). Weilter R8nnen in dery Zoomsystam (wig
guch in dern i Ty, 38 gereigian ‘Jergws?xew ungssohalier D) wablweise beide Sirablenginge des Ablsidungs-
strahlengangs gomeinsam gefihrl warden, In diesom Fall weist das Zoomaystem Soom-Baugruppen mit and
asprachend groflen echmessem auf {nioht sigens gensighh.

e

0100] Denwtige Stergormikigskops firden belspleisweize i der Der*:fz mndizin abs Spsrationsikroskope
Verwendung. GQerade bei elner Verwendung als Operationsmikraskon bringt dis mat drys arfin wm;swr\“zai\e“
oglischan VargroBerungsandenungasyatam realisiarte achnaiia Hms*‘*\.z mmg hmscr«w‘ 2w
seheldbaren oplisohen Abbiidungsvergréferungsn erhebliche Vortslls, da so sin &zt sohnslt o
Arnaicht aings Operationsunfeides und sinem vmgm&anen Qperat &n"bﬁ*etm gmachaiten kaan.

f0181] Sofbshverstdndiich kamm es sich wahlwedse auch um ain digitales Operationsmikroskop handely, be
gearn dis betranhiale Ubjeklsbene aul einan odsr ehrare Bildsensoran ahgediidiel ward,
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Patentanspriiche

. Qpiisches VergrdBerungsiindesungssystem zour Bereltaleliung vor qenau 2wl optischen Abbiidungs-
vs..fqmﬁewm,ﬁ“\ wobesl das Vergrdflerungsinderangasystem drgl von einem Abbiidungsstranlengang (B}
acheinander durchsetzte oplische Baugruppen (D1, IS, D4} umfaily,
wot}m aing onte Baugrappe (013 dor dra fﬁatsgm;ag)rw (01, D5, D4} mil elnen fonten Abstand (R) van onay
Zwnitan Baugrupne {(DEder dre iSats:;*u“g\w {1, 05, D) angsordngd s
A«:}be teing \m\te Baspnpen (A dar drel Eadmzewa*\, 1131 08, DdY awischen der aeten und der pwveilen Bau-
sippe (D1, DS angeordnet iat, und
wc:bm das Vergrilerengsindenmgueyatam gine Positonierainvichtung {G} fir e dritte Saagrupps (4] wne
fafit, woiche ganay zwel vorbastimniie Batriehszustanda aufw»&ss*t
wobhst in ginam ersten der beiden Betrisbszuaiings dis dette Baugrunpe {4} it ainsvovorbestimmian ersten
Abstand (K1} von der sesten Baugrupps {01} angaoranet ist unsd in elnem aweiten der bebden Bad F!S‘Q\,\{d%iﬂndﬁ
dig drifte Baugruppe {04} vt sinent vorbestimnden z2welten Abstand (K23 von der ersten Baugrupps 1) an-
grordnet gl

Oplisches VergrdRerungsdndammgasystant nach Ansorunh 1, ferner urmfassand sin van dam Abbd
dur«q»«;tﬂm@nqa:@ {B} durchsetzies Objaktiveystern {C), wibel die arsls Baugrupos {E1) zwischen der pwel-
tort Baugrupps (D8) und den Qbjekliveyatam {T) sngeordnat ist und wobel das Q“i@ﬁ!\"&y&tam (0} aing posi~
thvix Brechkralt sufivsist,

3. Optisches Vasprdl *SL!E‘Q’*@ZG‘S!uﬂi‘;S’-‘\y‘ stemn o i das Objektvsystam {£) eine Ob
jekishens (P} aufweist, welchs voridem Qbjekd vsy«i& m {f"} wach L}na which abgebildet wird,

s

4. QOplisches Vergrdlerungedndeningaeysten nach Ansprach 2 oder 3, wobs! das CGhisktiveysiam {0 we-
nigatena xwel oplische Cbjaktiv-Baugradpen {C1, &, Q3 tmtallt, walchs reiativ susinandar varlagerbar sing,
am sinen Abstand {81, A2} sinar Objekisbune P} des Objektivevsterns (O} von dera Qbjektivaysters {C au
andarn,

§. Qplisches VergréBerungsdnderungasystam nadh eihem der vorangeganganan Anspriche, wobal ein
aus den drel Baugruppen (D1, DF, Q»ﬂ yeldideter optische Vergrillerungsschalter (1) oing Bildobane sufmist,
watohe vor dem VergrdBerungasohaitar {0 nach Unendlich abgebildet wird,

8. Optisches Vergrdfenungsinderungasyatam nach einsm der vorangagangenan Ansprilohe, wobel der
Abblidungsstrabiongang (8) aife draf Baugruppen {1, D8, D4) auch wahrand siner Anderung der & arﬁws‘
der dritten Basgruppe {D4) andschen dan beiden vorbestiroraten arsten und 2wedtan Absténden (K1, K3} vo

at

dar ersten Baugruppe {01} nacheinandsr durchsetal

7. Qplisches VergréBerungs rungasystom nach ginem dos wrangegangenan Armapriche, wobs

Positioniersivichiung {3} einen Verlggerer {G1) aufwaist, dar die Jnm} Haugruppe (04} in Aphdngigkelt vo

ainem jawalligen Betrishszustand der Dﬁmt*w.afamm:nbmg {5} xwischern den befden vorbestimmian arste
und zevaiten AbstBruder (1, K3} vore sor evsien Baugruppe (D) verlagart.

8. Opliaches Vergndlerangeindarungasysiam Anapruch 7, wobeat der Verlagarer (51 dia dritte Baugranpe
{041 durch franslatorische Sohisbebawegung entlang des Ai}mit! ingastrahlangang ges {R) refutiv zu der arsten
und rewiten Baugruppe (D1, DB) verlaget.

& Optisches Vergrdfenmgainderungssysiom nacht einem der vorangegangenan Ansprdehe, famer ame
fassend ain vab dere Abldidungsstrailengang (B} durchastites .:J.iO:m‘-u‘y‘:’{P?“ {2} ot varigbler Abbildimgsvee-
Qrifarung. wobist das Zoamsyatem (B} wm.g;fstme zwst optische Zoon-Baggnippen (81, B2, E3pundaldt, wel-
whwe refatiy susinander vadagerbar sird, i die Abbdidungsvergrdfarany des Zoomsystoms (B} vanabel 2u dne
dernt,

18 Opliaches Vergrdferungsdnderungesystent nach Ansgruch 9, wobel dis variable Abbiidungavergrilie-
rung das Zoomsysiames {E) may sachefanh, vorzugawaiss max:m( Hinffach, bovorzigt maximat visrfach
und besonders bavorzugh dredach izt

NaA

11 (pfisches VenprdBerpngsandenmgsaystant o
arste Baugruppe 01} und dis pwvetts Baagrupps { 5;
gruppe {D4Y eine Brochkrall sufwdst, dio unlerse e

ach einam der viraigegangenss Ansprlinhs, wabel dis
awssils glelohie Breshkrafl sufwetsen, und die dritte Bau-
v zu der Brechkeall der sosian ung g.weiten Baugruope

i
¥
iy
W
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(o1, D} st

13, Optisches VergrdSerungsdndsrunpssysiam nach Anspruch 11, wobsl die Brachlralt der ersten und

rweiten Baugrupges (D1, D8} positiv und dis Braohdoaft der dritten Baugrugpe {O4) nagady st

13. Qplisches \fert;mf\em apsindurungseystom nach Anspruch T oder 12, waobel din erste und aweite
Baugrupps {1, D5 jewsils sihe Ronvexiinge 6t

14, Ofktamm wgriferungsdndenmgssysiam nach Anapn
{34} awe fnsan {032, 03} auheaist, dis v@nwwa“dw fn;t ainem *t:'ge’qstw\er‘ \1&3 chtﬁ{‘
den Ab&ta d K3} boabstandat s

iy f’l"*

15, Optisches Vergrdferungsandenmgssystam nach Anspruch 13, 12 oader 13,

wobel die erste und 2weite Baugruppe {1, D5} jaweils identische Linsan sind, und
wobmd e drifte Baugroppe {4} 2wat ilerdigche Linsen (02, D3] auberaint.

18, Optischas VergedBerungeindarungasystam rach sinam dae vorangsgangenen Anspriiche, wobsad der
vorbestimmie zwele Abstand (K2} der driflen Baugruppe {048} von der ersten Baugruppe (D1} gleich e DIk
foranz rwischen dem fasten Abstand (K} zwischan der ersten Baugruppe {01) urdd der pweiten Baugruppe (D5}
ung dem vorbestimten arsfen Absland (K1} der dritten Baugruppe (34} von der ersten Baugrupps ({1 st

7. Oplischas Vergraierungsiinderungssystem nach einem der vorangegangenen
ne, srsie optische Abbiidungsvergrdd 3ams g {y1} des ‘.;'-'«*x‘qfff:& mﬂqsar‘demnq»sw EMA
siner 2wadah ophschan Abbildungsvergrdierung (2} des Vergnmiflerungsindarungseys

18, Bmsc&*as\ wgrdarungsdndarungasysiam hach ainem der vorangoeganganss Anspticha, wolsa fral
Prrchmesser von dis ersls Baugrupps (D), dis sweils Baugruppe (08} unid die drilte Baugrupos (D4} jowsl
hildender optischen Lsrs& {01, DZ, B3, D) jowsils grdfer sin ci als oin maximaler gtra»»bi,tndeauw%me%s oy
des dis Lénsseu £, 04 D5 In beiden Belrsbsrust@noden diirnnsetzensien Askiidungsstrahlengang

2l
8§

18, Oplisches Vergrderungsdndaemmngssystont nach einem der vorangegnganen Anoptichs, wobed das
VergroBerungsinderungssyaters i ein Stereomikroskop und bevorzugt sin Qperationsmikoskop and beson
sl hevom.sa,x gin digitales Oparatiansribrmskop rdegrinet ist,

20, Mikroskop, aufvebiond wenigslens ein von elnem Abiitidungestraiiangang durchsetstes Objektivays
fam und sin bildgabendes System, welches vorzugsweise wenigslens ein Paar von Okularen undioder sing
Stereokamera urnfanst, dadurch gekennzeichnel, dass das Mikroskop ferner sin oplisches Verpdlanmgsan

derungssystem nach einent der Anspriiche 1 bis 18 wefasst.
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Anhingande Zeichpungen
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Fig. 2B
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Electronic Patent Application Fee Transmittal

Application Number:

14272866

Filing Date:

08-May-2014

Title of Invention:

Surgical Microscope with Enlarged Working Distance

First Named Inventor/Applicant Name:

Artur HOEGELE

Filer:

Steven Maurice Dubois/Andrea Terry

Attorney Docket Number:

0902-046

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description

Sub-Total in

Fee Code Quantity Amount USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Late Filing Fee for Oath or Declaration

1051 1 140 140

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:




Description

Fee Code

Quantity

Amount

Sub-Total in
UsD($)

Miscellaneous:

Total in USD ($)

140




Electronic Acknowledgement Receipt

EFSID: 19376195
Application Number: 14272866
International Application Number:
Confirmation Number: 8559

Title of Invention:

Surgical Microscope with Enlarged Working Distance

First Named Inventor/Applicant Name:

Artur HOEGELE

Customer Number:

113648

Filer:

Steven Maurice Dubois/Andrea Terry

Filer Authorized By:

Steven Maurice Dubois

Attorney Docket Number: 0902-046
Receipt Date: 23-JUN-2014
Filing Date: 08-MAY-2014
Time Stamp: 14:08:17

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type

Credit Card

Payment was successfully received in RAM

$140

RAM confirmation Number

378

Deposit Account

Authorized User

File Listing:

Document

Number Document Description

File Size(Bytes)/

File Name Message Digest

Multi
Part /.zip

Pages
(if appl.)




£12033- 1033563
1 Petition to make special under Patent | US_2014-06-23_Request_Partic| no 10
Prosecution Hwy ipation_PPH_Pilot_with_OA_0 ] o o
902-046.pdf 89e32805511al c2a32dg7820e22a06c 3el
Warnings:
Information:
Z12033_US_2014-06-23_Decl 102577
L _US_. -06-23_Declar]
2 Oath or Declaration filed ation_HOEGELE_ 0902-046.pdf no 1
9b8dd51e393bcc5f4aeaf1736b24ab864d2
84ae
Warnings:
Information:
. R 612439
3 Information Disclosure Statement (IDS) | Z12033_US_2014-06-23_IDS_0 no 4
Form (SB08) 902-046.pdf
39d160a6d2e5fh7861d6df88b927420ed54]
310f8
Warnings:
Information:
DE-195-23-712- 5688193
4 Foreign Reference C2_with_MachineTranslation. no 20
pdf 0a78cf076c91118cd3aeee6617ab6c92¢774)
ad05
Warnings:
Information:
DE10-2005-050-171- 12736080
5 Foreign Reference A1_with_MachineTranslation. no 44
pdf 2a87781b8d963bffdc3b8e476d77d7ed 18¢]
Warnings:
Information:
10-2013-008-090-8_G OA 1853141
6 Non Patent Literature . . - el.'man no 32
_with_EnglishTranslation.pdf
ee9184815ccch8eeff68ed3a2340d6bad34
64aba
Warnings:
Information:
10-2013-008-090-8_GermanDe 1685255
7 Non Patent Literature cisionToGrant_with_EnglishTra no 10
nslation.pdf 4813c68a6584a2a102e772a025€77abf550
613d8
Warnings:
Information:
29963
8 Fee Worksheet (SB06) fee-info.pdf no 2
3454¢12259d886e74f78f30d48c7e6fch082)|
6fe6
Warnings:
Information:
Total Files Size (in bytes); 23741211




This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

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

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.




UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMSJIND CLAIMS
14/272,866 05/08/2014 3738 1680 0902-046 21 3
CONFIRMATION NO. 8559
113648 FILING RECEIPT
Patent Portfolio Builders, PLLC
P.O. Box 7999 LT R
000000068589659

Fredericksburg, VA 22404-7999
Date Mailed: 05/23/2014

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)

Artur HOEGELE, Oberkochen, GERMANY;
Applicant(s)

Carl Zeiss Meditec AG, Jena, GERMANY
Assignment For Published Patent Application

Carl Zeiss Meditec AG, Jena, GERMANY

Power of Attorney: None

Domestic Applications for which benefit is claimed - None.
A proper domestic benefit claim must be provided in an Application Data Sheet in order to constitute a claim for
domestic benefit. See 37 CFR 1.76 and 1.78.

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
GERMANY 10 2013 008 090.8 05/10/2013

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices
(PTO/SB/39 or its equivalent) has been received by the USPTO.

If Required, Foreign Filing License Granted: 05/21/2014

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 14/272,866

Projected Publication Date: 11/13/2014

Non-Publication Request: No

Early Publication Request: No
page 1 of 3



Title
Surgical Microscope with Enlarged Working Distance
Preliminary Class
623
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
14/272,866 05/08/2014 Artur HOEGELE 0902-046
CONFIRMATION NO. 8559
113648 FORMALITIES LETTER
Patent Portfolio Builders, PLLC
P.O. Box 7999 IR AL YRIRARR
000000068589660

Fredericksburg, VA 22404-7999
Date Mailed: 05/23/2014

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER 37 CFR 1.53(b)
Filing Date Granted

ltems Required To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing.

Applicant is given TWO MONTHS from the date of this Notice within which to file all required items below to avoid
abandonment. Extensions of time may be obtained by filing a petition accompanied by the extension fee under
the provisions of 37 CFR 1.136(a).

+ Surcharge as set forth in 37 CFR 1.16(f) must be submitted.
The surcharge is due for any one of:
« late submission of the basic filing fee, search fee, or examination fee,
+ late submission of inventor's oath or declaration,
« filing an application that does not contain at least one claim on filing, or
+ submission of an application filed by reference to a previously filed application.

SUMMARY OF FEES DUE:

The fee(s) required within TWO MONTHS from the date of this Notice to avoid abandonment is/are itemized
below. No entity status discount is in effect. If applicant is qualified for small entity status, a written assertion of
small entity status must be submitted to establish small entity status. (See 37 CFR 1.27). If applicant is qualified
for micro entity status, an acceptable Certification of Micro Entity Status must be submitted to establish micro
entity status. (See 37 CFR 1.29 and forms PTO/SB/15A and 15B.)

+ $ 140 surcharge.

+ $( 0) previous unapplied payment amount.

+$ 140 TOTAL FEE BALANCE DUE.

Items Required To Avoid Processing Delays:

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the
expiration of the time period set in the "Notice of Allowability” to avoid abandonment. See 37 CFR 1.53(f).

page 1 of 2



+ A properly executed inventor's oath or declaration has not been received for the following inventor(s):
Artur HOEGELE

Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more
information and a suggested format, see Form PTO/SB/92 and MPEP 512.

Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web, including a copy
of this Notice and selecting the document description "Applicant response to Pre-Exam Formalities Notice".
https:/sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http.//www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

/enguyen/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 14/272,866
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 OFR 1.16(a), (5), or (6)) N/A N/A N/A N/A 280
SEARCH FEE
(37 GFR 1.18(K), @), or (m)} N/A N/A N/A N/A 600
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (@) N/A N/A N/A N/A 720
TOTAL CLAIMS ] *
(37 CFR 1.16(i)) 21 minus 20= 1 OR |« 80 - 80
INDEPENDENT CLAIMS ] *
(37 CFR 1.16(h)) 3 minus 3 = x 420 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1680
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus = OR |« =
a Independent * Minus | *** =
E (37 CFR 1.16(h)) = OR |« =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR |x =
% Independent * Minus | *** = = OR |x =
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.




Electronic Patent Application Fee Transmittal

Application Number:

14272866

Filing Date:

Title of Invention:

Surgical Microscope with Enlarged Working Distance

First Named Inventor/Applicant Name:

Artur HOEGELE

Filer:

Steven Maurice Dubois/Andrea Terry

Attorney Docket Number: 0902-046
Filed as Large Entity
Utility under 35 USC 111(a) Filing Fees
Description Fee Code Quantity Amount Sub-Total in
UsD($)
Basic Filing:
Utility application filing 1011 1 280 280
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:




Description

Fee Code

Quantity

Amount

Sub-Total in
UsD($)

Miscellaneous:

Total in USD ($)

280




Electronic Acknowledgement Receipt

EFSID: 18988098
Application Number: 14272866
International Application Number:
Confirmation Number: 8559

Title of Invention:

Surgical Microscope with Enlarged Working Distance

First Named Inventor/Applicant Name:

Artur HOEGELE

Customer Number:

113648

Filer:

Steven Maurice Dubois/Andrea Terry

Filer Authorized By:

Steven Maurice Dubois

Attorney Docket Number: 0902-046
Receipt Date: 09-MAY-2014
Filing Date:
Time Stamp: 12:39:09

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type

Credit Card

Payment was successfully received in RAM

$280

RAM confirmation Number

8219

Deposit Account

Authorized User

File Listing:

Document

Number Document Description

File Size(Bytes)/
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29959
1 Fee Worksheet (SB06) fee-info.pdf no 2
8705157232¢163897bb67222da6144e97d
44145d
Warnings:
Information:
Total Files Size (in bytes); 29959

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

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

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.




UTILITY
PATENT APPLICATION
TRANSMITTAL

(Only for new nonprovisional applications under 37 CFR 1.53(b))

\_

Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it displays a valid OMB control number.
Attorney Docket No. 0902-046 \

PTO/AIA/15 (03-13)
Approved for use through 01/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

First Named Inventor

Artur HOEGELE

Title

Surgical Microscope with Enlarged Working Distance

Express Mail Label No.

_/

APPLICATION ELEMENTS

See MPEP chapter 600 concerning utility patent application contents.

ADDRESS TO:

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

1. I:' Fee Transmittal Form
(PTO/SB/17 or equivalent)

2. I:' Applicant asserts small entity status.
See 37 CFR 1.27

3. I:' Applicant certifies micro entity status. See 37 CFR 1.29.
Applicant must attach form PTO/SB/15A or B or equivalent.

4. ' Specification [Total Pages 18 ]
Both the claims and abstract must start on a new page.
(See MIPEP § 608.01(a) for information on the preferred arrangement)

5. Drawing(s) (35 U.S.C. 113) [Total Sheets 3 ]

6. Inventor’s Oath or Declaration [Total Pages ]
(including substitute statements under 37 CFR 1.64 and assignments
serving as an oath or declaration under 37 CFR 1.63(e))

a. I:' Newly executed (original or copy)
b. I:l A copy from a prior application (37 CFR 1.63(d))

. Application Data Sheet  * See note below.
See 37 CFR 1.76 (PTO/AIA/14 or equivalent)

8. CD-ROM or CD-R
in duplicate, large table, or Computer Program (Appendix)

|:| Landscape Table on CD

9. Nucleotide and/or Amino Acid Sequence Submission
(if applicable, items a. — c. are required)

a. I:l Computer Readable Form (CRF)

b.|:| Specification Sequence Listing on:
i |:| CD-ROM or CD-R (2 copies); or
ii.|:| Paper

c. I:' Statements verifying identity of above copies

ACCOMPANYING APPLICATION PAPERS

11.

12.

13.

14,
15,

16.

17.

18.

. |:| Assignment Papers
(cover sheet & document(s))
Name of Assignee

37 CFR 3.73(c) Statement |:| Power of Attorney

(when there is an assignee)

English Translation Document
(if applicable)

OO

Information Disclosure Statement
(PTO/SB/0S or PTO-1449)

|:| Copies of citations attached
Preliminary Amendment

Return Receipt Postcard

(MPEP § 503) (Should be specifically itemized)

Certified Copy of Priority Document(s)

(if foreign priority is claimed)

Nonpublication Request

Under 35 U.S.C. 122(b)(2)(B)(i). Applicant must attach form PTO/SB/35
or equivalent.

Other:

O OO O

interest in the matter. See 37 CFR 1.46(b).

*Note: (1) Benefit claims under 37 CFR 1.78 and foreign priority claims under 1.55 must be included in an Application Data Sheet (ADS).
(2) For applications filed under 35 U.S.C. 111, the application must contain an ADS specifying the applicant if the applicant is an
assignee, person to whom the inventor is under an obligation to assign, or person who otherwise shows sufficient proprietary

19. CORRESPONDENCE ADDRESS

The address associated with Customer Number: _ 113648

OR I:' Correspondence address below

Name

Address

City State Zip Code

Country Telephone Email
[ signawure | /stevenmdubois/ Date May 8, 2014 )
| rimyryoe) | Steven M. duBois o /ageny |35,023 )

This collection of information is required by 37 CFR 1.53(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete,
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AMENDMENTS TO THE CLAIMS:

This listing of claims will replace all prior versions, and listings, of claims in the

application:

LISTING OF CLAIMS:

1.

(Currently Amended) A surgical microscope, comprising:

an imaging system that provides a magnified multidimensional image of an object
disposable in a focal plane of the imaging system along at least one optical imaging
path, the imaging system comprising an objective, the objective comprising at least
two lens groups and-r-particutarexacty-tweolens-groups through which the at least
one optical imaging path passes one after another, and which define the focal plane
of the imaging system,

wherein at least one lens group of the objective is moveable along its optical axis
relative to the at least one other lens group of the objective, and

wherein the objective's first lens group which is located directly adjacent to the focal
plane along the at least one optical imaging path consists of at least three optical
lenses and has altogether a negative optical power, and

wherein the absolute value of the focal length of the first lens group of the objective

does altogether not exceed 35 % of the absolute value of the minimum focal length of
the objective.

(Currently Amended) The surgical microscope according to claim 1, wherein the
absolute value of the focal length of the first lens group of the objective does
altogether not exceed 35-%-or 25 % or 20 % of the absolute value of the minimum
focal length of the objective.

(Currently Amended) The surgical microscope according to claim 1 er2, wherein the
absolute value of the focal length of each single optical lens of the first lens group of
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the objective is between 80 % and 300 % or between 95 % and 200 % of the absolute
value of the focal length of the first lens group of the objective.

(Currently Amended) Fhe A surgical microscope acecerding-to-one-of-claimstto-3
comprising:
an_imaging system that provides a magnified multidimensional image of an object

disposable in a focal plane of the imaging system along at least one optical imaging

path, the imaging system comprising an objective, whereir the objective eermprises

comprising exactly two lens groups through which the at least one optical imaging

path passes, and which define the focal plane of the imaging system,

wherein at least one lens group of the objective is moveable along its optical axis

relative to the at least one other lens group of the objective,

wherein the objective's first lens group which is located directly adjacent to the focal

plane along the at least one optical imaging path consists of at least three optical

lenses and has altogether a neqgative optical power,

wherein the absolute value of the focal length of the first lens group of the objective

does altogether not exceed 35 % of the absolute value of the minimum focal length of

the objective, and
wherein a ratio of the absolute value of the focal length of the first lens group of the

objective to the absolute value of the focal length of the second lens group of the
objective is between 0.75 and 1.00 or between 0.80 and 0.90 or between 0.82 and
0.88.

(Currently Amended) The surgical microscope according to ere-efelaims4-2-3-or4
claim 1, wherein the first lens group of the objective consists of just three optical
lenses, of which two optical lenses are joined together permanently to form a
cemented element, and the third optical lens is a lens element separate from the
cemented element.
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(Currently Amended) The surgical microscope according to ene-efelaims—+o-5claim
1,
wherein the objective's second lens group which is located along the at least one
optical imaging path directly adjacent to the first lens group has altogether a positive
optical power; and

wherein the second lens group of the objective consists of exactly three optical lenses,
of which two optical lenses are joined together permanently to form a cemented
element, and the third optical lens is a lens element separate from the cemented

element.

(Currently Amended) The surgical microscope according to ere-efelaims—+Ho-6 claim
1, wherein the optical lenses of each lens group are consecutively passed through by

the same at least one optical imaging path, and are stationary relative to each other.

(Currently Amended) The surgical microscope according to ere-efelaims—tHo7 claim
1, wherein no imaging of the focal plane to infinity takes place within each lens group.

(Currently Amended) The surgical microscope according to ene-efelaims—+to-8 claim
1, wherein the objective as a whole effects an imaging of the object disposable in the
focal plane of the imaging system to infinity.

(Currently Amended)The surgical microscope according to ene-efelaims4-to-8 claim
1, wherein no imaging of the object disposable in the focal plane of the imaging
system to infinity takes place within the objective.

(Currently Amended) The surgical microscope according to enre-of-claims4-+to—10
claim 1,

wherein the imaging system provides at least one pair of optical imaging paths
intersecting at the focal plane of the imaging system at a stereoscopic angle of
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between 3° and 14°, and provides a magnified multidimensional image of the object
disposable in the focal plane of the imaging system; and

wherein the optical lenses of the objective are collectively passed through by the at
least one pair of optical imaging paths.

(Original) The surgical microscope according to claim 11, wherein the imaging system,
further comprises a zoom system having several optical lenses, with the optical
lenses of the zoom system being consecutively passed through by just one optical
imaging path of the at least one pair of optical imaging paths.

(Currently Amended) The surgical microscope according to enre—of-claims4to—42
claim 1, further comprising at least one image sensor disposed in an image plane of
the imaging system and outputting image data representing the image of the object
generated by the imaging system.

(New) The surgical microscope according to claim 4, wherein the absolute value of the
focal length of each single optical lens of the first lens group of the objective is
between 80 % and 300 % or between 95 % and 200 % of the absolute value of the
focal length of the first lens group of the objective.

(New) The surgical microscope according to claim 4,

wherein the first lens group of the objective consists of just three optical lenses, of
which two optical lenses are joined together permanently to form a cemented
element, and the third optical lens is a lens element separate from the cemented
element;

wherein the objective's second lens group which is located along the at least one
optical imaging path directly adjacent to the first lens group has altogether a positive
optical power; and

wherein the second lens group of the objective consists of exactly three optical lenses,
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of which two optical lenses are joined together permanently to form a cemented
element, and the third optical lens is a lens element separate from the cemented
element.

(New) The surgical microscope according to claim 4,

wherein the optical lenses of each lens group are consecutively passed through by the
same at least one optical imaging path, and are stationary relative to each other; and
wherein no imaging of the focal plane to infinity takes place within each lens group.

(New) The surgical microscope according to claim 4,

wherein the objective as a whole effects an imaging of the object disposable in the
focal plane of the imaging system to infinity; and

wherein no imaging of the object disposable in the focal plane of the imaging system
to infinity takes place within the objective.

(New) A surgical microscope, comprising:

an imaging system that provides a magnified multidimensional image of an object
disposable in a focal plane of the imaging system along at least one optical imaging
path, the imaging system comprising an objective, the objective comprising at least
two lens groups through which the at least one optical imaging path passes, and
which define the focal plane of the imaging system,

wherein at least one lens group of the objective is moveable along its optical axis
relative to the at least one other lens group of the objective,

wherein the objective's first lens group which is located directly adjacent to the focal
plane along the at least one optical imaging path consists of at least three optical
lenses and has altogether a negative optical power,

wherein the absolute value of the focal length of the first lens group of the objective
does altogether not exceed 35 % of the absolute value of the minimum focal length of
the objective,



19.

20.

21.
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wherein the optical lenses of each lens group are consecutively passed through by the
same at least one optical imaging path, and are stationary relative to each other; and
wherein no imaging of the focal plane to infinity takes place within each lens group.

(New) The surgical microscope according to claim 18, wherein the absolute value of
the focal length of each single optical lens of the first lens group of the objective is
between 80 % and 300 % of the absolute value of the focal length of the first lens
group of the objective,

(New) The surgical microscope according to claim 18,

wherein the first lens group of the objective consists of just three optical lenses, of
which two optical lenses are joined together permanently to form a cemented
element, and the third optical lens is a lens element separate from the cemented
element;

wherein the objective's second lens group which is located along the at least one
optical imaging path directly adjacent to the first lens group has altogether a positive
optical power; and

wherein the second lens group of the objective consists of exactly three optical lenses,
of which two optical lenses are joined together permanently to form a cemented
element, and the third optical lens is a lens element separate from the cemented

element.

(New) The surgical microscope according to claim 18,

wherein the objective as a whole effects an imaging of the object disposable in the
focal plane of the imaging system to infinity; and

wherein no imaging of the object disposable in the focal plane of the imaging system
to infinity takes place within the objective.
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REMARKS

Entry of the foregoing amendments, as well as early and favorable consideration

of this application are respectfully requested.

Should the Examiner have any questions regarding this response or the

application in general, he is invited to contact the undersigned at (540) 361-1863, Ext.

125.

Date: May 8, 2014
Customer No. 113648

Patent Portfolio Builders PLLC
P.O. Box 7999
Fredericksburg, VA 22404
(540) 361-1863, Ext. 125

Respectfully submitted,
POTOMAC PATENT GROUP PLLC
By: /stevenmdubois/

Steven M. duBois
Registration No. 35,023
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SURGICAL MICROSCOPE WITH ENLARGED WORKING DISTANCE

Cross-References to Related Applications

The present application claims priority of Patent Application No. 10 2013 008 090.8, filed May 10,

2013 in Germany, the entire contents of which are incorporated by reference herein.
Field of the Invention

The present invention relates to a surgical microscope (also referred to as operating microscope)

adapted for enabling a variation of its working distance to a wide extent.
Background

Surgical microscopes are optical reflected-light microscopes designed for use in medical surgery
and providing a magnification typically in the range from 5x-30x. Compared to other optical
reflected-light microscopes, surgical microscopes use an objective having an enlarged focal distance
of typically between 175 mm and 550 mm and a correspondingly large working distance (distance
between the lens vertex of the objective lens of a surgical microscope located closest to an object to
be imaged and the object) of typically between 200 mm and 500 mm. For providing a user with a
three-dimensional impression of an object to be imaged, surgical microscopes are often configured
as stereoscopic microscopes (also referred to as stereo microscopes) providing a pair of optical
imaging paths for the eyes of a user, with the optical imaging paths intersecting close to a focal
plane of the surgical microscope at a stereoscopic angle of typically between 3° and 14°. The field
of view of surgical microscopes, i.¢. the area located in the focal plane that can be imaged at a given
time by the at least one optical imaging path onto the retina of a user, is typically larger than 1 rnrnz.
The field of view of a surgical microscope thus not only comprises a single image point as is the
case with scanning microscopes; rather a multi-dimensional (two or three-dimensional) imaging of
the object observed takes place at any point in time. Surgical microscopes are often equipped with a
zoom system or a magnification changer for enabling a change in magnification, and a focusing
system for changing the working distance. Regular fields of application are surgery and

microsurgery.
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In surgical microscopes, the image of an object imaged with the operation microscope is
alternatively provided to a user by an eyepiece (or in stereoscopic surgical microscopes by a pair of
eyepieces), or the image is converted in electrical signals using an image converter (or in
stereoscopic surgical microscopes using a stereo image converter or a pair of image converters), and
is displayed to the user in addition or alternatively to the eyepieces by at least one of a monitor and a

head-mounted display.

Surgical microscopes are often supported by stands mounted to a floor or a ceiling of a treatment
room or can be positioned freely across the floor of the treatment room. The stand may be adjustable
manually by use of motors, and allows desired positioning and orientation of the surgical

microscope above the object to be imaged.

In addition to surgical microscopes, also monoscopical overview cameras having no or only little
magnification at a working distance of typically 1,000 mm are frequently used during medical
surgery. The simultaneous provision of an overview camera in addition to a surgical microscope
increases complexity, since there are two different tools to be handled, and increases cost, since two

different tools need to be procured and maintained.

Despite the larger working distance as compared to conventional reflected-light microscopes, the

range of working distances achieved with common surgical microscopes is unsatisfactory.

Summary of the Invention

Embodiments are therefore directed to a surgical microscope enabling a variation of its working
distance to a wide extent, and in particular a larger working distance as compared to common

surgical microscopes.

Embodiments of a surgical microscope comprise an imaging system that includes an objective (may
also be referred to as objective system) capable of generating a magnified multidimensional (in
particular two or three-dimensional) image of a (normally three-dimensional) object located in the
focal plane of the imaging system along at least one optical path. If no object is located in the focal

plane, the focal plane itself is imaged.
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The objective comprises at least two lens groups that are one after another passed through by the at

least one optical imaging path, and which define the focal plane of the imaging system.

According to an embodiment, the objective comprises just two lens groups.

According to an embodiment, a lens group is to be understood as a subset of the optical lenses

disposed in the surgical microscope characterized by meeting all of the following criteria:

- the same at least one optical imaging path consecutively passes through the optical lenses of the
subset. Along the same at least one optical imaging path, no optical lenses belonging to a

different lens group or to no lens group are thus present between the optical lenses of a lens

group.

- the optical lenses of the subset are fixed with respect to each other, i.e. the distances between
any adjacent optical lenses of all optical lenses of a lens group are non-varying and thus
constant. This does, however, not preclude a common movement of all optical lenses of the lens
group relative to an optical lens or lens group not being part of this lens group (or being different

from the lens group considered).

- no imaging of the focal plane to infinity takes place between optical lenses of the subset, i.c., a
lens group may not comprise an afocal interface. However, where applicable the lens group may

begin after an afocal interface and/or end before an afocal interface.

At least one lens group of the objective is moveable along its optical axis relative to at least one
other lens group of the objective. The first lens group of the objective, which is along the at least one
imaging path located directly adjacent to the focal plane, consists altogether of at least three optical

lenses and has a negative optical power (reciprocal of the focal length).

The term "directly adjacent” does hereby explicitly not exclude that additional optical elements
having no or only very little optical power are disposed between the focal plane and the objective.
Optical elements having only very little optical power are understood as optical elements having an
optical power the absolute value of which does not exceed 10 %, and in particular does not exceed

5%, and further in particular does not exceed 3 % of the overall optical power of the surgical

Carl Zeiss Meditec AG Z12033usapp
712033-US



10

15

20

25

30

4/18

microscope. Optical elements having no or only very little optical power like e.g. cover disks or flat
filters are therefore not to be considered when verifying the "directly adjacent” criterion. This means
that no further optical lenses or lens groups are disposed between the first lens group and the focal

plane.

The construction of the objective with two lens groups, with one of these lens groups consisting of
at least three lenses and having a negative optical power altogether, enables to vary the working

distance in a range that goes beyond the range typical for surgical microscopes.

According to an embodiment, the objective has an adjustable focal length of between 150 mm and
infinity, and in particular of between 200 mm and 1,200 mm, and further in particular of between
300 mm and 600 mm.

According to an embodiment, the objective has an adjustable working distance of between 200 mm
and 5,000 mm.

In addition to the objective, the imaging system may have further optical lenses that are one after
another passed through by the at least one optical imaging path. The objective is disposed closest to
the object imaged along the at least one optical imaging path. This means that the objective is
disposed between other optical lenses of the imaging system and the focal plane. The optical lenses,
including the optical lenses of the objective, may be simple lens elements and/or cemented elements.
The imaging system may further comprise one or more optical mirrors consecutively folding the

optical imaging path.

According to an embodiment and with regard to absolute values, the focal length of the objective's
first lens group does not exceed 35 %, and in particular not 25 %, and further in particular not 20 %
of the minimum overall focal length of the objective. According to an embodiment, the focal length
of the objective's first lens group is at the same time, with respect to absolute values, at least 10 %,

and in particular at least 15 % of the minimum overall focal length of the objective.

The first lens group of the objective accordingly has, with respect to the absolute value, an unusual
high proportion on the optical power as compared to common objectives for surgical microscopes,

particularly since the first lens group has an altogether negative optical power.
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According to an embodiment, each optical lens of the first lens group of the objective has a focal
length, which absolute value is between 80 % and 300 %, and in particular between 95 % and 200 %

of the absolute value of the focal length of the first lens group of the objective.

Within the first lens group, the optical power is thus fairly equally distributed across the optical

lenses of the first lens group.

According to an embodiment, the absolute value of the ratio of the focal length of the first lens
group of the objective to the focal length of the second lens group of the objective is between 0.75

and 1.00, and in particular between 0.80 and 0.90, and further in particular between 0.82 and 0.88.

According to an embodiment, the first lens group of the objective consists of exactly three optical
lenses, whereby in particular two of the optical lenses are joined together permanently by bonding to
form a cemented element, and whereby the third optical lens forms a lens element separate from the
cemented element. The permanently joined lenses are hereby made from materials of different
refractive index. The cemented element may then be disposed either between the focal plane and the
separate lens element or the separate lens element may be disposed between focal plane and the

cemented element.

According to an embodiment, the optical power of the second lens group of the objective that is
located along the at least one optical imaging path directly adjacent to the first lens group is

altogether positive.

According to an embodiment, the second lens group of the objective consists of just three optical
lenses, whereby in particular two of the optical lenses are joined together permanently by bonding to
form a cemented element, and whereby the third optical lens forms a lens element separate from the
cemented element. The permanently joined lenses are hereby made from materials of different
refractive index. The cemented element may then be disposed either between the focal plane and the
separate lens element or the separate lens element may be disposed between the focal plane and the

cemented element.

According to an embodiment, the same at least one optical imaging path consecutively passes
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through the optical lenses of each lens group, while the optical lenses of each lens group are

stationary relative to other lenses of the same lens group.

According to an embodiment, within a lens group, no imaging of the focal plane to infinity takes

place.

According to an embodiment, the objective as a whole causes an imaging of an object disposable in
the focal plane of the imaging system to infinity. This enables a modular structure of the surgical

microscope.

According to an embodiment, no imaging of an object disposable in the focal plane to infinity is

effected within the objective.

According to an embodiment, the imaging system provides at least one pair of optical imaging paths
intersecting in the focal plane of the imaging system under a stereoscopic angle o of between 3° and
14° with each imaging an object disposed in the focal plane of the imaging system into a magnified
multidimensional (and in particular two-dimensional) image of the object. Altogether, this enables a
provision of a three-dimensional image of the object. Hereby, the at least one pair of optical imaging
paths collectively passes through the optical lenses of the objective. The optical imaging paths of the
at least one pair of optical imaging paths may overlap each other in part inside the optical lenses of
the objective or may not overlap each other. In particular, principal rays of the optical imaging paths
may in pairs be equally offset to the optical axes of the lenses of the objective through which they

collectively pass.

According to an embodiment, the surgical microscope further comprises a zoom system having a
plurality of optical lenses, whereby only one optical imaging path of the at least one pair of optical

imaging paths passes through the optical lenses of the zoom system consecutively.

According to an embodiment, the surgical microscope further comprises a variable aperture stop for

cach optical imaging path of the at least one pair of optical imaging paths.

According to an embodiment, the surgical microscope further comprises at least one imaging sensor

disposed in an image plane of the imaging system and outputting image data representing the image
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of the object generated by the imaging system. The image sensor may be provided in addition or
alternatively to eyepieces. A surgical microscope comprising no eyepieces is referred to as a "digital
surgical microscope”; in this case, the arrangement and position of the surgical microscope is

completely independent from the arrangement and position of the image display during imaging.

The image data output from the at least one image sensor may be provided in form of an electrical
(and where required digital) signal, which enables a reconstruction - in particular one ensuring color
fidelity - of the object image generated by the imaging system. This means that the signal output
from the imaging sensor contains an information content corresponding to the information content
of the image of the object generated by the imaging system to an extend enabling a reproduction of
the image on a display based on the signal. The at least one image sensor may for instance be a
silicon sensor, and in particular a CCD-sensor (optionally with a preceding filter wheel or color
sensitive sensors instead), or an active-pixel sensor based on CMOS technology. According to an
embodiment, an area of the image sensor sensitive to light has an area of at least 100 x 100 picture

elements, and in particular of at least 320 x 240 picture elements.

When using an image sensor, the surgical microscope may further comprise a display (for example a
monitor, a digital projector, or a head-mounted display), for displaying the image obtained from the

image sensor.

According to an embodiment, the surgical microscope further comprises a controller configured to
automatically control the objective of the imaging system such that the imaged object is
continuously maintained in the focal plane of the imaging system. This results in the imaging system
producing a sharp image of the object imaged even during a change in magnification . A respective

functionality is also referred to as autofocus.

According to an embodiment, the surgical microscope further comprises a radiation source
providing an illumination beam path passing through the lens groups of the objective along the

optical axes of the lens groups.

According to an embodiment, a stand supports the surgical microscope. The stand can be fixedly

mounted to a wall, a floor, or a ceiling or be for instance moveable by rolls.
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According to an embodiment, the surgical microscope is a digital surgical microscope which

imaging system does not comprise any eyepieces.

It is noted that the above embodiments may be combined in any possible manner.

The terms "including”, "comprising”, "containing", "having" and "with", as well as grammatical
modifications thercof used in this specification or the claims for listing features, are generally to be
considered to specify a non-exhaustive listing of features like for instance method steps,
components, ranges, dimensions or the like, and do by no means preclude the presence or addition

of one or more other features or groups of other or additional features.

Brief Description of the Drawings

The forgoing as well as other advantageous features of the disclosure will be more apparent from the
following detailed description of exemplary embodiments together with the claims and the Figures.
In the Figures, like or similar elements are indicated by like or similar reference signs. It is noted
that the invention is not limited to the embodiments of the exemplary embodiments described, but is
defined by the scope of the enclosed claims, and that not all possible embodiments necessarily
exhibit each and every, or any, of the advantages identified herein. In particular, embodiments
according to the invention may implement individual features in a different number and combination
than the examples instanced below. In the following explanation of an exemplary embodiment of the

invention, it is referred to the enclosed Figures, of which

Figure 1 shows a schematic representation of an application of a surgical microscope according to

an embodiment of the invention;

Figure 2 shows a schematic cross sectional view of the construction of the surgical microscope of

Figure 1; and

Figure 3 shows a magnified schematic representation of the optical lenses of the objective of the

surgical microscope of Figure 2.

In the exemplary embodiments described below, components that are alike in function and structure
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are indicated as far as possible by alike reference numerals. Therefore, to understand the features of
the individual components of a specific embodiment, the descriptions of other embodiments and of

the summary of the disclosure should be referred to.

Detailed Description of Exemplary Embodiments

With reference to Figure 1, a schematic representation of an exemplary use of a surgical

microscope 1 according to an embodiment of the invention in a surgical procedure is shown.

The surgical microscope 1 is supported by a floor stand 12 moveable on rollers (not shown), and by
using the stand, a user can move it manually such that an optical axis A of an objective (shown in
Figure 2) is directed onto an operation area 3 to be imaged. The magnified image of the operation
area 3 generated by the surgical microscope 1 is output via lines (not shown) and three monitors 11,

11", and 11", as well as to a head-mounted display 11" of a user via a radio interface.

As schematically shown in Figure 2, the surgical microscope 1 of Figure 1 is a stereoscopic
microscope having an imaging system 2 providing two optical imaging paths 2a, 2b intersecting in a
focal plane 4 of the imaging system 2 of the surgical microscope 1 at a stereoscopic angle a. The
value of the stereoscopic angle o depends on the respective working distance chosen and is between

6° and 10° for the digital surgical microscope shown.

It is noted that the paths of the principal rays of the optical imaging paths 2a, 2b are shown in
Figure 2 only schematically. Therefore, Figure 2 shows the refractive effect of the lenses therefore

only imperfectly.

In the embodiment shown, the imaging system 2 is comprised of a two-part objective 5 and a four-
part zoom system 8. It is noted that the present invention is not limited to two-part objectives or

four-part zoom systems, but may generally also use multi-part systems.

The objective 5 comprises two lens groups 6, 7 consecutively passed through by both stereoscopic
optical imaging paths 2a, 2b together, with the two lens groups imaging the whole operation area 3
to infinity. Accordingly, an afocal interface is provided between the objective 5 and the zoom

system 8.
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The lens group 6 located closest to the operating area 3 to be imaged along the stereoscopic optical
imaging paths 2a, 2b has an altogether negative optical power and consists of three optical lenses 61,
62, 63 disposed with a fixed distance relative to each other. The two optical lenses 61, 62 of the first
lens group 6 that are closest to the operation area 3 under observation are made from materials with
different refractive indices and are permanently bonded face-to-face to each other for forming a
cemented element. The remaining third lens 63 of the first lens group 6 is a simple lens element
located at a fixed distance from the cemented element of the first lens group 6. In the embodiment
shown, the optical lens 61 has a focal length which absolute value is 146 %, the optical lens 62 has a
focal length which absolute value is 98 %, and the optical lens 63 has a focal length which absolute
value is 157 % of the overall focal length of the first lens group 6 of the objective 5.

It is noted that the present invention is not limited to an objective having a first lens group where the
cemented element is located between the ordinary lens element and the focal plane. For example, the
single lens element may alternatively also be located between the cemented element and the focal

plane.

The other second lens group 7 has altogether a positive optical power and consists also of three
optical lenses 71, 72, 73 arranged with fixed distances relative to each other. The two optical
lenses 71, 72 of the second lens group 7 that are closest to the operation area 3 under observation are
made from materials with different refractive indices and are permanently bonded face-to-face to
cach other for forming a cemented element. The remaining third lens 73 of the second lens group 7
is a ordinary lens element located at a fixed distance from the cemented element of the second lens

group 7.

In the embodiment shown, the optical axes A of all optical lenses 61, 62, 63, 71, 72, 73 of the first

and second lens groups 6, 7 coincide and thus are identical.

In the embodiment shown, the ratio between the absolute value of the focal length of the first lens
group 6 and the absolute value of the focal length of the second lens group 7 is 0.85: 1. The
absolute value of the first lens group's 6 focal length is 23 % of the absolute value of the overall

focal length of the objective 5.
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The first lens group 6 is disposed along the optical axis A between the focal plane 4 of the imaging
system 2 and the second lens group 7. The second lens group 7 can be moved relative to the first
lens group 6 along the optical axis A by actuator 70 for adjusting a working distance of the surgical
microscope 1 between 200 mm and 5,000 mm. For this purpose the actuator 70 is coupled to a

controller 10.

The invention is, however, not limited to the second lens group of the objective being moveable
relative to the first lens group of the objective along the optical axis. Alternatively or additionally,
also the first lens group, which is located along the optical axis between the focal plane of the
imaging system and the second lens group, may be moveable along the optical axis relative to the

second lens group for adjusting the working distance of the surgical microscope.

The two lens groups 6, 7 altogether image the focal plane 4 to infinity.

Between the objective 5 and the zoom system 8, each optical imaging path 2a , 2b respectively

comprises a variable aperture stop 13, 13’ for enabling an adjustment of intensity and depth of focus.

The four parts of the zoom system 8 each are cemented elements. Each cemented element is formed
by two optical lenses of eight optical lenses 81 and 82, 83 and 84, 85 and 86, 87 and 88, 81' and §2',
83" and 84', 85' and 86', 87" and 88' of the zoom system, with the respective two lenses being glued
face-to-face together and being made from materials with different refractive indices. The cemented
elements are each consecutively passed through (traversed) by only one of the two stercoscopic

optical imaging paths.

The lenses 83, 84 and 83', 84", respectively and 85, 86 and 85', 86', respectively, of the two central
parts can each be moved by a drive 80, 80' relative to the lenses 81, 82 and 81', 82', respectively, and
87, 88 and 87', 88', respectively, for changing the magnification provided by the zoom system §

between 8x and 20x.

Along the optical imaging paths 2a, 2b the imaging system 2 generates magnified images of the
operation area 3 on reception areas 91, 91" of two CCD-sensors 9, 9'. The images of the operation
area 3 received on the reception areas 91, 91" represent views of the operating area 3 at two slightly

different angles. In the embodiment shown, the reception areas 91, 91' comprise a Bayer matrix
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providing a resolution of 1280 x 1024 image elements. Based on electrical signals output from the
reception areas 91, 91', the CCD-sensors 9, 9' construct two-dimensional single images of the
operation area 3 imaged by the imaging system 2 which are output by the controller 10 to the at least
one display 11. Although a total of four displays 11, 11', 11", and 11" is shown in Figure 1, only one
display 11 is shown in Figure 2 for the sake of clarity. Since the CCD-sensors 9, 9' output two

images that are stereoscopically related to each other, a 3D-monitor is actually used as display 11.

The controller 10, which is a processor configured by software, is coupled to the CCD-sensors 9, 9',
the drives 80, 80' of the zoom system 8, the drive 70 of the objective 5, the variable aperture stops
13, 13, and the at least one display 11 by data lines shown as dashed lines. The data line between

the controller 10 and the aperture stops 13, 13' is not shown in Figure 2 for sake of clarity.

A zero-degree illumination of the focus plane 4 is achieved with a light source 12 disposed along the
optical axis of the objective 5. Since the radiation emitted from the light source 12 is passed through
the lenses of the objective 5, the size of the illuminated portion of the focal plane 4 adjusts
automatically to the size of the portion of the focal plane 4 that is actually imaged by the surgical

microscope 1.

The controller 10 controls the drive 70 of the objective 5 continuously such that the imaged
operation area 3 is always located within the focal plane 4 of the imaging system 2, and the imaging
system 2 always provides a sharp image of the imaged operation area 3. The controller 7 further
ensures by automatic mirroring and/or rotation of the single images that the operation area 3 is

shown on the at least one display 11 in its correct position.

By varying the working distance between 200 mm and 1,200 mm, the surgical microscope can thus
either be used as a surgical microscope or as an overview camera. A stereoscopic image with high
magnification is provided at a short working distance AA of between 200 mm and 500 mm, while a

larger portion of the focal plane is imaged with large working distances AA of between 1,000 mm
and 1,200 mm.

Figure 3 shows a magnified representation of optical lenses 61, 62, 63, 71, 72, 73 of the objective 5

with the optical surfaces indicated by reference numerals.
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The optical parameters of these optical lenses 61, 62, 63, 71, 72, 73 are as follows:

Lens | Surface | Radius [mm] | Distance [mm] | Diameter | Medium Refractive Abbe
[mm] Index at 546 nm | Number
OBJECT
200 ... 5,000 Air
61 6la -146.3 3.5 36 SF8 1.6942 30.94
61/62 | 61b/62a -51.7 2 36 BK3 1.5001 64.9
62 62b 146.3 55 36 Air
63 63a -48 2 36 CAF2 1.435 94.7
63 63b -520 24..4 36 Air
71 7la -600 2 40 SF8 1.6942 30.94
71772 | 7T1b/ 72a 157 6 40 CAF2 1.435 94.7
72 72b -57.3 0.01 40 Air
73 73a 120 4 40 CAF2 1.435 94.7
73 73b -182 1...21 40 Air
IMAGE

The distance specified in a row of the table indicates the distance between the surface specified in
said table row and the surface specified in the next row of the table. A medium specified in a table
row accordingly indicates the material present between the surface specified in said row of the table

and the surface specified in the next row of the table.

Since the second lens group 7 is moved as a whole, the values 24 ... 4 and 1 ... 21 change precisely
diametrically opposed and to the same extent. Depending on the position of the second lens group 7,

a free working distance of between 200 mm and 5,000 mm is achieved.

In the table, SF8, BK3, and CAF2 represent notations under which the respective dense flint glass,

borosilcate glass, and calcium fluoride glass can be obtained from Schott AG in Germany.

For the objective shown in Figure 3, the absolute value of the ratio of the focal length of the first

lens group 6 of the objective 5 to the focal length of the second lens group 7 of the objective 5 is
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0.85. Further, the absolute value of the ratio of the focal length of the first lens group 6 of the

objective 5 to the minimum focal length of the objective 5 is 0.23.

It is noted that the present invention is not limited to the above embodiment and the optical lenses

used therein.

Although the invention has been described above with respect to an example using a digital surgical
microscope having no eyepieces, the present invention is not limited hereupon. Accordingly, each
optical imaging path of the imaging system may have a lens barrel and an eyepiece in addition or
alternatively to the CCD-sensors. An image reversal is hereby effected in the lens barrel for enabling

a viewing of the correctly positioned operating area.

Although two separate CCD-sensors are used above for the stereoscopic optical imaging paths, also
only one CCD-sensor with a respectively large reception arca may alternatively be used for both

optical imaging paths together.

While the disclosure has been described with respect to certain exemplary embodiments thereof, it is
evident that many alternatives, modifications and variations will be apparent to those skilled in the
art. Accordingly, the exemplary embodiments of the disclosure set forth herein are intended to be
illustrative and not limiting in any way. Various changes may be made without departing from the

spirit and scope of the present disclosure as defined in the following claims.
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Claims

A surgical microscope, comprising:

an imaging system that provides a magnified multidimensional image of an object disposable
in a focal plane of the imaging system along at least one optical imaging path, the imaging
system comprising an objective, the objective comprising at least two lens groups and in
particular exactly two lens groups through which the at least one optical imaging path passes
one after another, and which define the focal plane of the imaging system,

wherein at least one lens group of the objective is moveable along its optical axis relative to
the at least one other lens group of the objective, and

wherein the objective's first lens group which is located directly adjacent to the focal plane
along the at least one optical imaging path consists of at least three optical lenses and has

altogether a negative optical power.

The surgical microscope according to claim 1, wherein the absolute value of the focal length
of the first lens group of the objective does altogether not exceed 35 % or 25 % or 20 % of the

absolute value of the minimum focal length of the objective.

The surgical microscope according to claim 1 or 2, wherein the absolute value of the focal
length of each single optical lens of the first lens group of the objective is between 80 % and
300 % or between 95 % and 200 % of the absolute value of the focal length of the first lens

group of the objective.

The surgical microscope according to one of claims 1 to 3,

wherein the objective comprises exactly two lens groups; and

wherein a ratio of the absolute value of the focal length of the first lens group of the objective
to the absolute value of the focal length of the second lens group of the objective is between
0.75 and 1.00 or between 0.80 and 0.90 or between 0.82 and 0.88.

The surgical microscope according to one of claims 1, 2, 3 or 4, wherein the first lens group of
the objective consists of just three optical lenses, of which two optical lenses are joined
together permanently to form a cemented element, and the third optical lens is a lens element

separate from the cemented element.
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The surgical microscope according to one of claims 1 to 5,

wherein the objective's second lens group which is located along the at least one optical
imaging path directly adjacent to the first lens group has altogether a positive optical power;
and

wherein the second lens group of the objective consists of exactly three optical lenses, of
which two optical lenses are joined together permanently to form a cemented element, and the

third optical lens is a lens element separate from the cemented element.

The surgical microscope according to one of claims 1 to 6, wherein the optical lenses of each
lens group are consecutively passed through by the same at least one optical imaging path, and

are stationary relative to each other.

The surgical microscope according to one of claims 1 to 7, wherein no imaging of the focal

plane to infinity takes place within each lens group.

The surgical microscope according to one of claims 1 to 8, wherein the objective as a whole

effects an imaging of the object disposable in the focal plane of the imaging system to infinity.

The surgical microscope according to one of claims 1 to 8, wherein no imaging of the object

disposable in the focal plane of the imaging system to infinity takes place within the objective.

The surgical microscope according to one of claims 1 to 10,

wherein the imaging system provides at least one pair of optical imaging paths intersecting at
the focal plane of the imaging system at a stercoscopic angle of between 3° and 14°, and
provides a magnified multidimensional image of the object disposable in the focal plane of the
imaging system ; and

wherein the optical lenses of the objective are collectively passed through by the at least one

pair of optical imaging paths.

The surgical microscope according to claim 11, wherein the imaging system, further
comprises a zoom system having several optical lenses, with the optical lenses of the zoom

system being consecutively passed through by just one optical imaging path of the at least one

Carl Zeiss Meditec AG Z12033usapp
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pair of optical imaging paths.

13. The surgical microscope according to one of claims 1 to 12, further comprising at least one
image sensor disposed in an image plane of the imaging system and outputting image data

representing the image of the object generated by the imaging system.
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Abstract

A surgical microscope 1 comprises an imaging system 2 providing a magnified multidimensional
image of an object 3 disposable in a focal plane 4 of the imaging system 2 along at least one optical
imaging path 2a, 2b. The imaging system 2 comprises an objective 5 having at least two lens groups
6, 7, through which the at least one optical imaging path 2a, 2b passes consecutively, and which
define the focal plane 4 of the imaging system 2. At least one lens group 6 of the objective is
moveable along its optical axis relative to the at least one other lens group 7 of the objective. The
objective's first lens group 6 located directly adjacent to the focal plane 4 along the at least one
optical imaging path 2a, 2b consists of at least three optical lenses 61, 62, 63 and has altogether a

negative optical power.
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