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TRANSMITTAL LETTER TO THE UNITED STATES e OIS
DESIGNATED/ELECTED OFFICE (DO/EO/US) U.S. Application No. (if known, see 37 CFR 1.5)
CONCERNING A SUBMISSION UNDER 35 U.S.C. 371
International Application No. International Filing Date Priority Date Claimed
PCT/EP2013/062861 20 06 2013 02 08 2012

Title of Invention

GYRATORY CRUSHER MAIN SHAFT SLEEVE

First Named Inventor

ABERG

Applicant herewith submits to the United States Designated/Elected Office (DO/EO/US) the following items and other information.

1. D This is an express request to begin national examination procedures (35 U.S.C. 371(f)). NOTE: The express request under
35 U.S.C. 371(f) will not be effective unless the requirements under 35 U.S.C. 371(c)(1), (2), and (4) for payment of the basic national
fee, copy of the International Application and English translation thereof (if required), and the oath or declaration of the inventor(s)
have been received.

2. A copy of the International Application (35 U.S.C. 371(c)(2)) is attached hereto (not required if the International Application was
previously communicated by the International Bureau or was filed in the United States Receiving Office (RO/US)).

3. An English language translation of the International Application (35 U.S.C. 371(c)(2))
. |:| is attached hereto.

. |:| has been previously submitted under 35 U.S.C. 154(d)(4).

4. An oath or declaration of the inventor(s) (35 U.S.C. 371(c)(4))

a. is attached.

b. |:| was previously filed in the international phase under PCT Rule 4.17(iv).

T D

Items 5 to 8 below concern amendments made in the international phase.
PCT Article 19 and 34 amendments

5. D Amendments to the claims under PCT Article 19 are attached (not required if communicated by the International Bureau) (35 U.S.C.
371(c)(3)).
6. |:| English translation of the PCT Article 19 amendment is attached (35 U.S.C. 371(c)(3)).

7. |:| English translation of annexes (Article 19 and/or 34 amendments only) of the International Preliminary Examination Report is
attached (35 U.S.C. 371(c)(5)).

Cancellation of amendments made in the international phase

8a. |:| Do not enter the amendment made in the international phase under PCT Article 19.
8b. |:| Do not enter the amendment made in the international phase under PCT Article 34.

NOTE: A proper amendment made in English under Article 19 or 34 will be entered in the U.S. national phase application absent a clear
instruction from applicant not to enter the amendment(s).

The following items 9 to 17 concern a document(s) or information included.

9. An Information Disclosure Statement under 37 CFR 1.97 and 1.98.

10. A preliminary amendment.

11. An Application Data Sheet under 37 CFR 1.76.

12. |:| A substitute specification. NOTE: A substitute specification cannot include claims. See 37 CFR 1.125(b).
13. |:| A power of attorney and/or change of address letter.

14. |:| A computer-readable form of the sequence listing in accordance with PCT Rule 13ter.3 and 37 CFR 1.821-1.825.

15. D Assignment papers (cover sheet and document(s)). Name of Assignee:

16. |:| 37 CFR 3.73(c) Statement (when there is an Assignee).

This collection of information is required by 37 CFR 1.414 and 1.491-1.492. 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 15
minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual
case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this burden should be sent to the Chief Information
Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Mail Stop PCT, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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U.S. APPLN. No. (if known — see 37 CFR 1.5) INTERNATIONAL APPLICATION No. ATTORNEY DOCKET No.

PCT/EP2013/062861

SMC 13979WOUS

17. Other items or information:

(@) PCT/ISA/210
(b) PCT/IB/308

The following fees have been submitted.

18. Basic national fee (37 CFR 1.492(8)) «...vvovovv oo $280

CALCULATIONS

PTO USE ONLY

$280

19. Examination fee (37 CFR 1.492(c))
If the written opinion prepared by ISA/US or the international preliminary
examination report prepared by IPEA/US indicates all claims satisfy provisions of
PCT ArCIE 33(1)-(4) i $0
All other SItUALHONS ... ... $720

$720

20. Search fee (37 CFR 1.492(b))
If the written opinion prepared by ISA/US or the international preliminary
examination report prepared by IPEA/US indicates all claims satisfy provisions of
PCT ArICIE 33(1)-(4) i $0
Search fee (37 CFR 1.445(a)(2)) has been paid on the international application to
the USPTO as an International Searching Authority ............................ $120
International Search Report prepared by an ISA other than the US and provided to
the Office or previously communicated tothe US by the IB................... $480
All other SIUALHONS ... . ..eiii e $600

s 480

TOTAL OF 18, 19, and 20 =

D Additional fee for specification and drawings filed in paper over 100 sheets
(excluding sequence listing in compliance with 37 CFR 1.821(c) or (e) in an
electronic medium or computer program listing in an electronic medium) (37 CFR
1.492(j)).

Fee for each additional 50 sheets of paper or fraction thereof .............. $400

Number of each addition 50 or fraction

Extra Sheets thereof (round up to a whole number)

Total Sheets

-100 = /50 = x $400

Surcharge of $140.00 for furnishing any of the search fee, examination fee, or the oath or
declaration after the date of commencement of the national stage (37 CFR 1.492(h)).

CLAIMS NUMBER FILED NUMBER EXTRA RATE

Total claims -20 = x $80

Independent claims x $420

MULTIPLE DEPENDENT CLAIM(S) (if applicable) +$780

Processing fee of $140.00 for furnishing the English translation later than 30 months from the
earliest claimed priority date (37 CFR 1.492(i)). +

TOTAL OF ABOVE CALCULATIONS =

1480

|:| Applicant asserts small entity status. See 37 CFR 1.27. Fees above are reduced by .

I:' Applicant certifies micro entity status. See 37 CFR 1.29. Fees above are reduced by %.
Applicant must attach form PTO/SB/15A or B or equivalent.

TOTAL NATIONAL FEE =

$1480

Fee for recording the enclosed assignment (37 CFR 1.21(h)). The assignment must be
accompanied by an appropriate cover sheet (37 CFR 3.28, 3.31). $40.00 per property. +

$

TOTAL FEES ENCLOSED =

$

Amount to be
refunded:

Amount to be
charged:
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a. D A check in the amount of § to cover the above fees is enclosed.

b. Please charge my Deposit Account No. 50-5792 in the amount of § 1480 to cover the above fees.

c. D The Director is hereby authorized to charge additional fees which may be required, or credit any overpayment, to Deposit Account
No. as follows:

i [] any required fee.
i I:' any required fee except for excess claims fees required under 37 CFR 1.492(d) and (e) and multiple dependent claim fee
required under 37 CFR 1.492(f).
d. D Fees are to be charged to a credit card. WARNING: Information on this form may become public. Credit card information should not

be included on this form. Provide credit card information and authorization on PTO-2038. The PTO-2038 should only be mailed or
faxed to the USPTO. However, when paying the basic national fee, the PTO-2038 may NOT be faxed to the USPTO.

ADVISORY: If filing by EFS-Web, do NOT attach the PTO-2038 form as a PDF along with your EFS-Web submission. Please be
advised that this is not recommended and by doing so your credit card information may be displayed via PAIR. To protect your
information, it is recommended to pay fees online by using the electronic payment method.

NOTE: Where an appropriate time limit under 37 CFR 1.495 has not been met, a petition to revive (37 CFR 1.137(a) or (b)) must be
filed and granted to restore the International Application to pending status.

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

D This application (1) claims priority to or the benefit of an application filed before March 16, 2013, and (2) also contains, or contained at
any time, a claim to a claimed invention that has an effective filing date on or after March 16, 2013.

NOTE: A U.S. national stage application may not claim priority to the international application of which it is the national phase. The filing date
of a U.S. national stage application is the international filing date. See 35 U.S.C. 363.

Correspondence Address

The address associated with Customer Number: 7ssss OR |:| Correspondence address below
Name
Address
City State Zip Code
Country Telephone
Email

signawre | /Corinne Gorski/ pae |(01-30-2015

Name

erinvype) | GOriNNE Gorski (R/Aet?c;?rtmr:;%g?t) 34339
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements of
the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2)
furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the
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.
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) ) Attorney Docket Number | SMC 13979 WOUS
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention GYRATORY CRUSHER MAIN SHAFT SLEEVE

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2

Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
[] 37CFR5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.}

Inventor Information:
Inventor 1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Niklas ABERG
Residence Information (Select One) () US Residency  (¢) Non US Residency () Active US Military Service
City Sodra Sandby Country of Residence i SE

Mailing Address of Inventor:

Address 1 Skatteberga 1366

Address 2 8-247 92

City Sodra Sandby | State/Province |
Postal Code | Country i | SE

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Bengt-Arne ERIKSSCN
Residence Information (Select One) () US Residency  (8) Non US Residency () Active US Military Service
City  |svedala Country of Residence i SE

Mailing Address of Inventor:

Address 1 Sveagatan 4

Address 2 $8-233 33

City Svedala | State/Province |
Postal Code | Country i SE

Remove
Inventor 3

Legal Name

EFS Web 2.2.6
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Application Data Sheet 37 CFR 1.76

Attorney Docket Number | SMC 13979 WOUS

Application Number

Title of Invention GYRATORY CRUSHER MAIN SHAFT SLEEVE

Prefix| Given Name Middle Name Family Name Suffix

Fredrik ROSDAHL

Residence Information (Select One) () US Residency  (8) Non US Residency () Active US Military Service

City  |53ndviken Country of Residence i SE

Mailing Address of Inventor:

Address 1 c¢/o Sandvik Intellectual Property AB
Address 2 S-811 81
City Sandviken | State/Province |
Postal Code | | Country i SE
All Inventors Must Be Listed - Additional Inventor Information blocks may be YT
generated within this form by selecting the Add button.
Correspondence Information:
Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).
[ ] An Address is being provided for the correspondence Information of this application.
Customer Number 78686
Email Address | Add Email | [Remove Email
Application Information:
Title of the Invention GYRATORY CRUSHER MAIN SHAFT SLEEVE
Attorney Docket Number| SMC 13979 WOUS Small Entity Status Claimed [ |
Application Type Nonprovisional
Subject Matter Utility
Total Number of Drawing Sheets (if any) Suggested Figure for Publication (if any)

Publication Information:

[] Requ

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

Req uest Not to Publish. I nhereby request that the attached application not be published under

35 U.S.C. 122(b} and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

EFS Web 2.2.6
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Attorney Docket Number | SMC 13979 WOUS

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention GYRATORY CRUSHER MAIN SHAFT SLEEVE

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: (®) Customer Number (O US Patent Practitoner | () Limited Recognition (37 CFR 11.9)
Customer Number 78686

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c) or indicate
National Stage entry from a PCT application. Providing this information in the application data sheet constitutes the
specific reference required by 35 U.S.C. 118(e) or 120, and 37 CFR 1.78.

Prior Application Status | Pending
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)
a 371 of international PCT/EP2013/062861 2013-06-20
Additiona_l Domestic Benefit/National Stage Data may be generated within this form rvr
by selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55(d). When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX) Ithe information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(h){1) and {2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

[ Remove |
Application Number Country | Filing Date (YYYY-MM-DD) Access Code (if applicable)
121790893 EP 2012-08-02
Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Add

EFS Web 2.2.6
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Attorney Docket Number | SMC 13979 WOUS

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention GYRATORY CRUSHER MAIN SHAFT SLEEVE

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

This application (1} claims priority to or the benefit of an application filed before March 16, 2013 and (2) also
[ ] contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
16, 2013.

Authorization to Permit Access:

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

If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO),

the Japan Patent Office (JPO), the Korean Intellectual Property Office (KIPO}, the World Intellectual Property Office (WIPO),
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application

is filed access to the instant patent application. See 37 CFR 1.14(c) and (h). This box should not be checked if the applicant
does not wish the EPQ, JPO, KIPO, WIPO, or other intellectual property office in which a foreign application claiming priority
to the instant patent application is filed to have access to the instant patent application.

In accordance with 37 CFR 1.14{h){3), access will be provided to a copy of the instant patent application with respect

to: 1) the instant patent application-as-filed; 2) any foreign application to which the instant patent application

claims priority under 35 U.S.C. 119(a)-{d) if a copy of the foreign application that satisfies the cerlified copy requirement of
37 CFR 1.55 has been filed in the instant patent application; and 3) any U.S. application-as-filed from which benefit is
sought in the instant patent application.

In accordance with 37 CFR 1.14{c), access may be provided to information concerning the date of filing this Authorization.

Applicant Information:

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

Applicant 1

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

identified in this section.

(® Assignee (O Legal Representative under 35 U.S.C. 117 (O Joint Inventor

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

EFS Web 2.2.6
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Attorney Docket Number | SMC 13979 WOUS

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention GYRATORY CRUSHER MAIN SHAFT SLEEVE

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

Name of the Deceased or Legally Incapacitated Inventor :

If the Applicant is an Organization check here.

Organization Name | gaANDVIK INTELLECTUAL PROPERTY AB

Mailing Address Information:

Address 1 SE-811 81

Address 2

City Sandviken State/Province
Country il SE Postal Code
Phone Number Fax Number
Email Address

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

Non-Applicant Assignee Information:

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

Assignee 1

Complete this section only if non-applicant assignee information is desired to be included on the patent application publication in
accordance with 37 CFR 1.215(b). Do not include in this section an applicant under 37 CFR 1.46 (assignee, person to whom the
inventor is obligated to assign, or person who otherwise shows sufficient proprietary interest), as the patent application publication will
include the name of the applicant(s).

Remove

If the Assignee is an Organization check here. []

Prefix Given Name Middle Name Family Name Suffix

EFS Web 2.2.6
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Application Data Sheet 37 CFR 1.76

Attorney Docket Number

SMC 13979 WOUS

Application Number

Title of Invention GYRATORY CRUSHER MAIN SHAFT SLEEVE

Mailing Address Information:

Address 1

Address 2

City State/Province
Country i Postal Code
Phone Number Fax Number

Email Address

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

Signature:

Remove

certifications

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

Signature |[/Corinne Gorski/

Date (YYYY-MM-DD)| 2015-01-30

First Name Corinne

Last Name

Gorski

Registration Number

34339

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

Add

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USFTO to process) an application. Confidentiality is governed by 35 U.8.C_ 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, 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 2.2.6



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.5.C. 2(b)(2); (2) furnishing of the information sclicited 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.S5.C. 552)
and the Privacy Act (& U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine
whether the Freedom of Information Act requires disclosure of these records.

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

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.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the
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Gyratory Crusher Main Shaft Sleeve

Field of invention

The present invention relates to a gyratory crusher main shaft sleeve for positioning at an
uppermost end of a crusher main shaft and in particular, although not exclusively, to a

sleeve having a tapered wall thickness.

Background art

Gyratory crushers are used for crushing ore, mineral and rock material to smaller sizes.
Typically, the crusher comprises a crushing head mounted upon an elongate main shaft. A
first crushing shell is mounted on the crushing head and a second crushing shell is mounted
on a frame such that the first and second crushing shells define together a crushing gap
through which the material to be crushed is passed. A driving device is arranged to rotate
an eccentric assembly about the lower portion of the shaft so as to cause the crushing head
to perform a gyratory pendulum movement and crush the material introduced in the

crushing gap.



10

15

20

25

30

WO 2014/019765 PCT/EP2013/062861
2-

US 2009/0008489 discloses a hydraulically adjustable cone crusher in which an axial
bearing assembly comprises a hydraulic adjustment cylinder for adjusting the setting of the
crusher. US 4,919,349 discloses a gyratory crusher having a dual seal arrangement that
utilises forced air and a gasket arrangement to block contaminants entering the crusher.

SU 897280 describes a cone crusher that has a step cup bearing to absorb and transmit the

crushing force of the crusher head.

The gyratory pendulum movement of the crushing head is supported by a lower bearing
assembly positioned below the crushing head and a top bearing into which an upper end of
the main shaft is journalled. Typically, the main shaft upper end is protected against wear
by a sleeve. Commonly, the protective sleeve comprises a cylindrical geometry and is held
at the main shaft via an interference or friction fit. This arrangement however requires the
sleeve to be heated to increase its diameter to enable mounting and possible disassembly at

the main shaft.

Example protective sleeves are disclosed in US 1,592,313; US 1,748,102; RU 718160 and
RU 940837.

However, a number of problems exist with conventional protective sleeves. In particular,
if the time taken to friction fit the heated sleeve onto the main shaft end is too great it is not
uncommon for the sleeve to cool and shrink before it is forced onto the shaft to the correct
and final position. Additionally, disassembly is often problematic as the sleeve is required
to be cut before it can be removed. On large crushers, protective sleeves have a substantial
wall thickness and this cutting operation can be time and labour intensive with the added
risk of potential damage to the shaft. What is required is a main shaft sleeve that addresses

the above problem.

Summary of the Invention

It is an object of the present invention to provide a sleeve for a main shaft of a gyratory
crusher that enables convenient attachment and detachment at the shaft so as to be quickly

and conveniently assembled and disassembled.
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The objective is achieved by providing a sleeve having an internal facing surface that
tapers inwardly in the axial direction towards a longitudinal axis of the sleeve from a first
(lower) end to a second (upper) end. The present sleeve arrangement is configured for
secure mounting in position via an interference or friction fit arrangement in direct contact
with a tapered end region of the main shaft. In particular, a conical shape profile of the
internal facing surface of the sleeve is capable of sliding over a corresponding conical
shaped main shaft end region without risk of the sleeve seizing prematurely at the shaft
before reaching its fully matted position. As with existing devices, the present sleeve may
be heated to increase its diameter immediately prior to assembly. Similarly, to facilitate

disassembly, heat may be applied to the sleeve together with mechanical agitation.

According to a first aspect of the present invention there is provided a gyratory crusher
main shaft sleeve for friction fitting over an uppermost end of a crusher main shaft, the
sleeve comprising: an elongate axial wall extending around a longitudinal axis of the
sleeve, the wall having an internal facing surface for positioning in contact with an
outward facing surface of the main shaft, and an external facing surface relative to the
longitudinal axis, the wall extending between the internal and external facing surfaces; the
wall having a first end for positioning at a lower region of the main shaft and a second end
for positioning at an upper region of the main shaft relative to the lower region; wherein a
thickness of the wall at a region between the first and second ends decreases in a direction
from the second end to the first end; characterised in that: in the axial direction the internal
facing surface at said region extends transverse to the longitudinal axis so as to taper

inwardly towards the axis in the direction from the first to the second end.

Preferably, the region over which the thickness of the wall decreases extends substantially

the full axial length of the sleeve.

Preferably, the sleeve further comprises a radial wall extending perpendicular or transverse
to the axial wall, the radial wall positioned at or towards the second end and extending
inwardly towards the longitudinal axis. Optionally, the radial wall comprises a through

bore positioned at the longitudinal axis of the sleeve.
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Preferably, a cross sectional shape profile of the external facing surface is substantially
circular. Preferably, a cross sectional shape profile of the internal facing surface is
substantially circular. Preferably, a shape profile of the external facing surface defines a
section of a cylinder in the axial direction. Preferably, a shape profile of the internal facing

surface defines a section of a cone in the axial direction.

Optionally, the sleeve comprises at least one groove indented in the internal facing surface.
Additionally, the groove may extend in a circumferential direction around a region of the
internal facing surface. Optionally, the groove extends in a direction axially along the
internal facing surface. Optionally, the sleeve may further comprise at least one bore
provided through the wall to allow the passage of a fluid to the internal facing surface.
Accordingly, the bore is capable of allowing a lubricating fluid to be introduced through
the body of the sleeve so as to flood the region between the internal facing surface of the
sleeve and the external facing surface of the main shaft at the region of the sleeve. Where
the sleeve comprises a groove at the internal facing surface, the lubricating fluid is capable
of flowing within the groove both circumferentially and axially to fully lubricate the sleeve

and main shaft interface.

Optionally, at a region of the first end, the internal facing surface is curved radially
outward relative to the longitudinal axis in a direction towards the external facing surface

such that the wall thickness decreases to zero at the curved region.

According to a second aspect of the present invention there is provided a gyratory crusher
main shaft comprising: a shaft body having a first end for positioning at a lower region of
the crusher and a second end for positioning at an upper region of the crusher relative to
the first end; characterised in that: a thickness of the shaft body is tapered in the axial
direction of the main shaft at a region of the second end so as to decrease in cross sectional
area; and the main shaft further comprises a sleeve as detailed herein friction fitted over the

tapered region at the second end of the main shaft.

According to a third aspect of the present invention there is provided a gyratory crusher

comprising a main shaft and a sleeve as described herein.
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Brief description of drawings

A specific implementation of the present invention will now be described by way example

only and with reference to the following drawings in which:

Figure 1 is a cross-sectional side view of a gyratory crusher having a main shaft supported
at its upper end by a top bearing set and having a protective sleeve mounted about the
upper end of the main shaft according to a specific implementation of the present
invention;

Figure 2 is a magnified view of the upper region of the crusher of figure 1.

Detailed description of preferred embodiment of the invention

Referring to figure 1, a crusher comprises a frame 100 having an upper frame 101 and a
lower frame 102. A crushing head 103 is mounted upon an elongate shaft 107. A first
crushing shell 105 is fixably mounted on crushing head 103 and a second crushing shell
106 is fixably mounted at top frame 101. A crushing zone 104 is formed between the
opposed crushing shells 105, 106. A discharge zone 109 is positioned immediately below

crushing zone 104 and is defined, in part, by lower frame 102.

Upper frame 101 is further divided into a topshell 111, mounted upon lower frame 102
(alternatively termed a bottom shell), and a spider that extends from topshell 111 and
represents an upper portion of the crusher. The spider comprises two diametrically
opposed arms 110 that extend radially outward from a central cap positioned on a
longitudinal axis 115 extending through frame 100 and the gyratory crusher generally.
Arms 110 are attached to an upper region of topshell 111 via an intermediate annular
flange that is centred around longitudinal axis 115. Typically, arms 110 and topshell 111

form a unitary structure and are formed integrally.

A drive (not shown) is coupled to main shaft 107 via a drive shaft 108 and suitable gearing
116 so as to rotate shaft 107 eccentrically about longitudinal axis 115 and to cause

crushing head 103 to perform a gyratory pendulum movement and crush material
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introduced into crushing gap 104. An upper end region of a shaft 113 comprises an axial
taper to define an upper conical section. The cone 113 tapers inwardly in the bottom to top
direction away from head 103. A very uppermost end 117 of shaft 107 is maintained in an
axially rotatable position by a top bearing assembly 112. Similarly, a bottom end 118 of
shaft 107 is supported by a bottom bearing assembly 119.

To avoid excessive wear of the upper conical portion 113, a substantially cylindrical wear
sleeve 114 is mounted over and about shaft region 113. Sleeve 114 is held in position at
region 113 by an interference of friction fit and is provided in close touching contact over
the axial length of sleeve 114. Accordingly, sleeve 114 is positioned intermediate between
bearing assembly 112 and region 113 to absorb the radial and axial loading forces resultant

from the crushing action of the gyratory pendulum movement.

With reference to figure 2, sleeve 114 comprises an external facing surface 201 and an
internal facing surface 200, the orientation of faces 201, 200 being relative to the
longitudinal axis 115 extending through shaft region 113 and sleeve 114. Internal facing
surface 200 is secured in direct contact against an external facing surface 202 of conical
region 113. Accordingly, internal facing surface 200 tapers inwardly towards longitudinal
axis 115 from a first end 207 and a second end 208, where the first end 207 is positioned
below second end 208 within the crusher during normal use. A cross sectional shape
profile of internal facing surface 200 and external facing surface 201 is circular
substantially the length of sleeve 114 between first and second ends 207, 208. However,
external facing surface 201 is aligned substantially parallel with axis 115 such that sleeve
114 when viewed externally comprises a substantially cylindrical geometry. According to
this configuration, the annular axial wall 209 of sleeve 114 that is defined between apposed
surfaces 200, 201 comprises a thickness that tapers and reduces in a direction from second
upper end 208 to first lower end 207. As will be appreciated, to enable sleeve 114 to fit in
close shrink-fit contact with conical end portion 113, the taper angle of inner surface 200 is
substantially equal to the taper angle of the external facing surface 202 of shaft region 113

relative to axis 115.
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At first end 207, a thickness of walls 209 decrease sharply as internal facing surface 200
curves outwardly 204 forwards external facing surface 201. This curved or sharp annular
edge region 204 is configured to fit in close contact against a shoulder region 205 of shaft
107 that curves radially outward at a region immediately above crushing shell 105 and

head 103.

Uppermost end 117 of shaft 107 is retained in position by a mounting pin 206, aligned at
axis 115, that extends axially downward from a mounting boss 207. Boss 207 and pin 206

are positioned coaxially with shaft end 113 and sleeve 114.

A radial wall 203 extends perpendicular to axial wall 209 and is orientated inwardly
towards axis 115 at second end 208. A bore 210 is provided through radial wall 203 of a
diameter sufficient to accommodate boss 207 such that wall 203 extends around boss 207
from axial wall 209. Accordingly, sleeve 114 is fully mated in position over conical shaft
region 113 when radial wall 203 is seated against shaft end 117. In this configuration,

axial wall 209 is positioned intermediate between top bearing 112 and shaft region 113.

According to the specific implementation, the axial wall 209 comprises a thickness that
decreases from second end 208§ to first end 207 uniformly over the entire length of sleeve

114 with the exception of curved end region 204.
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Claims

1. A gyratory crusher main shaft sleeve (114) for friction fitting over an uppermost
end (113) of a crusher main shaft (107), the sleeve (114) comprising:

an elongate axial wall (209) extending around a longitudinal axis (115) of the
sleeve (114), the wall (209) having an internal facing surface (200) for positioning in
contact with an outward facing surface (202) of the main shaft (107), and an external
facing surface (201) relative to the longitudinal axis (115), the wall (209) extending
between the internal (200) and external (201) facing surfaces;

the wall (209) having a first end (207) for positioning at a lower region (205) of
the main shaft (107) and a second end (208) for positioning at an upper region (117) of the
main shaft (107) relative to the lower region (205);

wherein a thickness of the wall (209) at a region between the first (207) and
second (208) ends decreases in a direction from the second end (208) to the first end (207);

characterised in that:

in the axial direction the internal facing surface (200) at said region extends
transverse to the longitudinal axis (115) so as to taper inwardly towards the axis (115) in

the direction from the first (207) to the second (208) end.

2. The sleeve as claimed in claim 1 wherein the region over which the thickness of

the wall (209) decreases extends substantially the full axial length of the sleeve (114).

3. The sleeve as claimed in any preceding claim further comprising a radial wall
(203) extending perpendicular or transverse to the axial wall (209), the radial wall (203)
positioned at or towards the second end (208) and extending inwardly towards the

longitudinal axis (115).

4. The sleeve as claimed in claim 3 wherein the radial wall (203) comprises a

through bore (210) positioned at the longitudinal axis (115) of the sleeve (114).

5. The sleeve as claimed in any preceding claim wherein a cross sectional shape

profile of the external facing surface (201) is substantially circular.
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6. The sleeve as claimed in any preceding claim wherein a cross sectional shape

profile of the internal facing surface (200) is substantially circular.

7. The sleeve as claimed in any preceding claim wherein a shape profile of the

external facing surface (201) defines a section of a cylinder in the axial direction.

8. The sleeve as claimed in any preceding claim wherein a shape profile of the

internal facing surface (200) defines a section of a cone in the axial direction,

0. The sleeve as claimed in any preceding claim further comprising at least one

groove indented in the internal facing surface (200).

10. The sleeve as claimed in claim 9 wherein the groove extends in a circumferential

direction around a region of the internal facing surface (200).

11. The sleeve as claimed in claim 9 or 10 wherein the groove extends in a direction

axially along the internal facing surface (200).

12. The sleeve as claimed in any preceding claim further comprising at least one bore
provided through the wall (209) to allow the passage of a fluid to the internal facing
surface (200).

13. The sleeve as claimed in any preceding claim wherein at a region of the first end
(207), the internal facing surface (200) is curved radially outward (204) relative to the
longitudinal axis (115) in a direction towards the external facing surface (201) such that the

wall thickness decreases to zero at the curved region (204).

14. A gyratory crusher main shaft comprising:
a shaft body (107) having a first end (118) for positioning at a lower region of the
crusher and a second end (117) for positioning at an upper region of the crusher relative to

the first end (118);
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characterised in that:

a thickness of the shaft body (107) is tapered in the axial direction of the main
shaft at a region (113) of the second end (117) so as to decrease in cross sectional area; and

the main shaft further comprises a sleeve (114) as claimed in any preceding claim

friction fitted over the tapered region (113) at the second end (117) of the main shaft.

15. A gyratory crusher comprising a main shaft (107) and a sleeve (114) as claimed in

claim 14.
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Title: GYRATORY CRUSHER MAIN SHAFT SLEEVE

(57) Abstract: A gyratory crusher main shaft sleeve (114) for friction fitting
over an uppermost end (113) of a crusher main shaft (107). The sleeve com-
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FIG. 2

prises an elongate axial wall (209) for positioning in contact with an outward
facing surface (202) of the main shaft. The axial wall comprises a thickness
/ that decreases in a direction from a second upper end (208) to a first lower
end (207) wherein the internal facing surface (200) of the sleeve extends
transverse to a longitudinal axis (115) of the sleeve so as to taper inwardly
towards the axis in a direction from the first to the second end.
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-8, 14, 15

A sleeve comprising potential special technical features
relating to a radial wall (203) extending perpendicular or
transverse to the axial wall (209), the radial wall (203)
positioned at or towards the second end (208) and extending
inwardly towards the Tongitudinal axis (115).

2. claims: 9-12

A sleeve comprising potential special technical features

relating to at least one groove indented in the internal

facing surface (200) and/or to at least one bore provided
through the wall (209).

3. claim: 13

A sleeve comprising potential special technical features
relating to, at a region of the first end (207), the
internal facing surface (200) being curved radially outward
(204) relative to the Tongitudinal axis (115) in a direction
towards the external facing surface (201) such that the wall
thickness decreases to zero at the curved region (204).
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Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313

PRELIMINARY AMENDMENT

Sir:

Prior to examination of the above-identified application, please amend the application as
follows:

Amendments to the Claims begin on page 2 of this paper.
Amendments to the Abstract begin on page 6 of this paper.
Amendments to the Specification begin on page 7 of this paper.

Remarks begin on page 8 of this paper.
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Amendments to the Claims:

This listing of claims will replace all prior versions, and listings, of claims in the application.
Please amend the claims as follows:

1. (Currently Amended) A gyratory crusher main shaft sleeve (H4 for friction fitting
over an uppermost end (H3) of a crusher main shaft H07), the sleeve H4 comprising:

an clongate axial wall 209)-extending around a longitudinal axis H-5)-of the sleeve
H4, the wall 2069)-having an internal facing surface (209) for positioning in contact with an
outward facing surface £2023-of the main shaft 407}, and an external facing surface 26
relative to the longitudinal axis G459, the wall 209)-extending between the internal 206)-and
external €204 facing surfaces;

the wall €209 having a first end €20 for positioning at a lower region 2059 of the main
shaft 407 and a second end €68 for positioning at an upper region (H-7 of the main shaft
(197 relative to the lower region €205):, wherein a thickness of the wall 209) at a region
between the first €207 and second 20%) ends decreases in a direction from the second end 2683
to the first end 207+ eharacterisedinthat:, in the axial direction the internal facing surface
200 at said region extends extending transverse to the longitudinal axis H5) so as to taper
inwardly towards the axis €H59 in the direction from the first 2074 to the second €268 end.

2. (Currently Amended) The sleeve as claimed in claim 1, wherein the region over which

the thickness of the wall 209)-decreases extends substantially the full axial length of the sleeve

4.

3. (Currently Amended) The sleeve as claimed in any-preeeding claim 1, further
comprising a radial wall 203) extending perpendicular or transverse to the axial wall 209), the
radial wall €203} positioned at or towards the second end {268} and extending inwardly towards
the longitudinal axis €H59.
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4. (Currently Amended) The sleeve as claimed in claim 3, wherein the radial wall 2039
eomprises includes a through bore 24+0)-positioned at the longitudinal axis 459 of the sleeve

4.

5. (Currently Amended) The sleeve as claimed in anypreeeding claim 1, wherein a

cross- sectional shape profile of the external facing surface €264 is substantially circular.

6. (Currently Amended) The sleeve as claimed in any-preeeding claim 1, wherein a

cross- sectional shape profile of the internal facing surface 200 is substantially circular.

7. (Currently Amended) The sleeve as claimed in any-preeeding claim 1, wherein a
shape profile of the external facing surface €264 defines a section of a cylinder in the axial

direction.

8. (Currently Amended) The sleeve as claimed in anypreeeding claim 1, wherein a

shape profile of the internal facing surface 200) defines a section of a cone in the axial direction.

9. (Currently Amended) The sleeve as claimed in any-preeeding claim 1, further

comprising at least one groove indented in the internal facing surface 20609

10. (Currently Amended) The sleeve as claimed in claim 9, wherein the groove extends

in a circumferential direction around a region of the internal facing surface 200.

11. (Currently Amended) The sleeve as claimed in claim 9 ex48, wherein the groove

extends in a direction axially along the internal facing surface 2609

12. (Currently Amended) The sleeve as claimed in anypreeeding claim 1, further
comprising at least one bore provided through the wall £209) to allow the passage of a fluid to
the internal facing surface €200).
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13. (Currently Amended) The sleeve as claimed in anypreeeding claim 1, wherein at a
region of the first end €69, the internal facing surface €209) is curved radially outward 264
relative to the longitudinal axis 6H45) in a direction towards the external facing surface 26

such that the wall thickness decreases to zero at the curved region 204.

14. (Currently Amended) A gyratory crusher main shaft comprising:

a shaft body 404 having a first end €H&) for positioning at a lower region of the crusher
and a second end (17 for positioning at an upper region of the crusher relative to the first end
H-¥)—charactertsedn-that:, a thickness of the shaft body (H87+s being tapered in the an axial
direction of the main shaft at a region €H39 of the second end €HA so as to decrease in cross-
sectional arca; and

the-main-shaftforther comprises a sleeve Hdas-elaimed-nanyprecedingelaim friction
fitted over the tapered region €H35 at the second end 47 of the main shaft, the sleeve

including an elongate axial wall extending around a longitudinal axis of the sleeve, the wall

having an internal facing surface for positioning in contact with an outward facing surface of the

main shaft, and an external facing surface relative to the longitudinal axis, the wall extending

between the internal and external facing surfaces, the wall having a first end for positioning at a

lower region of the main shaft and a second end for positioning at an upper region of the main

shaft relative to the lower region, wherein a thickness of the wall at a region between the first

and second ends decreases in a direction from the second end to the first end, in the axial

direction the internal facing surface at said region extending transverse to the longitudinal axis so

as to taper inwardly towards the axis in the direction from the first to the second end.

15. (Currently Amended) A gyratory crusher comprising;

a main shaft -0 including a shaft body having a first end for positioning at a lower

region of the crusher and a second end for positioning at an upper region of the crusher relative

to the first end, a thickness of the shaft body being tapered in an axial direction of the main shaft

at a region of the second end so as to decrease in cross- sectional area; and

a sleeve H--as-elaimedn-elatm14 fitted over the tapered region at the second end of

the main shaft, the sleeve including an elongate axial wall extending around a longitudinal axis
4
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of the sleeve, the wall having an internal facing surface for positioning in contact with an

outward facing surface of the main shaft, and an external facing surface relative to the

longitudinal axis, the wall extending between the internal and external facing surfaces, the wall

having a first end for positioning at a lower region of the main shaft and a second end for

positioning at an upper region of the main shaft relative to the lower region, wherein a thickness

of the wall at a region between the first and second ends decreases in a direction from the second

end to the first end, in the axial direction the internal facing surface at said region extending

transverse to the longitudinal axis so as to taper inwardly towards the axis in the direction from

the first to the second end.
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Amendments to the Abstract

Please delete the Abstract in its entirety and replace it with the following:

Abstract

A gyratory crusher main shaft sleeve friction fit over an uppermost end of a crusher
main shaft. The sleeve includes an eclongate axial wall for being positioned in contact with an
outward facing surface of the main shaft. The axial wall has a thickness that decreases in a
direction from a second upper end to a first lower end, wherein the internal facing surface of the
sleeve extends transverse to a longitudinal axis of the sleeve so as to taper inwardly towards the

axis in a direction from the first to the second end.
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Amendments to the Specification

Please amend the specification as follows:

On page 1 after the Title, please insert the following:

Related Application Data

This application is a §371 National Stage Application of PCT International Application
No. PCT/EP2013/062861 filed June 20, 2013 claiming priority of EP Application No.
12179089.3, filed August 2, 2012.
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REMARKS
Claims 1-15 have been amended. A new Abstract has been submitted. The specification
has been amended to include Related Application Data. Accordingly, claims 1-15 are currently
pending.
Applicants have amended the claims to remove multiple dependencies and improve form.

Applicants hereby assert that no new matter has been added.

Respectfully submitted,

/Corinne Gorski/

Corinne Gorski
Registration No. 34,339

January 30, 2015

Sandvik/Diamond Innovations, Inc.
6325 Huntley Road

Worthington, OH 43085

Tel. 614-438-2834
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DE371447

Abstract

Cone crusher, whose crushing cone is mounted for adjustment to the fixed shell on an adjustable eccentric
sleeve drive shaft. The means for adjusting the crushing cone is between the crushing cone and a support
ring that rotates together with the crushing cone, but from the eccentric, the crushing cone bearing sleeve by
a downwardly directed sleeve-like projection of the cone body, is separated.
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Smith Engineering Works in Milwaukee, Wisconsin, V.St. A,

Kegelbrecher, dessen Brechkegel zwecks Einstellung zum festen Mantel auf einer
exzentrischen Hiilse der Antriebswelle verstellbar gelagert ist.

Patentiert im Deutschen Reiche vom 7. Januar 1921 ab.

Fitr diese Anmeldung ist gem#fi dem Unionsvertrage vom 2. Juni 1911 die Prioritit guf Grund
der Anmeldung in den Vereinigten Staaten von Amerika vom r4. November 1917 beansprucht.

Die Erfindung betrifft Zerkleinerungsmaschi-
nen mit kreisender Bewegung der arbeitenden
Teile, insbesondere sogenannte Kegelbrecher,
und zwar die Nachstellung des Brechkegels im
Rumpf der Maschine.

Nachstellvorrichtungen fiir den Brechkegel
sind bekannt. Neu ist deher nur die besondere
Anordnung der Nachstellvorrichtung. Diese
Anordnung bildet den Gegenstand der Erfindung.

Nach der Erfindung sind die Teile zum Ein-
stellen des Brechkegels zwischen diesen und
einen Stiitzring gelegt, der mit dem Brechkegel
zusammen umliuft, aber von der exzentrischen,
den Brechkegel tragenden Hiilse durch eine Ver-
langerung des Kegelkorpers getrennt ist. Auf
diese Weise werden die Einstellteile von irgend-
welchen Nebenbeanspruchungen frei gehalten.

Um zu verhiiten, daB Staub und feste Teile in
die den Antrieb des Brechkegels einschlicBende
Olkammer gelangen, ist der Stiitzring fiir die
Einstellvorrichtung durch einen Tragring mit
dichtender Oberfliche unterstiitzt, der seiner-
seits wiederum dicht an der Olkammer anliegt.
Ferner ist zu diesem Zweck die Verlingerung des
Brechkegels, die durch den die Einstellvorrich-
tung tragenden Stiitzring hindurchgeht, gegen
diesen sorgfiltig abgedichtet und die Verlinge-
rung bis in die Olkammer hindurchgefiihrt.

Auf der Zeichnung ist der Gegenstand der Er-
findung in einer beispielsweisen Ausfiihrungs-
form durch eine zum Teil schematisch gehaltene
Schnittansicht dargestelit. Der Rumpt 4 ruht
auf einem Bodenstiick A1 und besitzt eine innere
Auskleidung oder Futter A2, Das Ganze ist auf
einem Fundament 43 angeordnet. Der Teil 44
bildet mit dem Bodenteil A1 ein Stiick und tragt
die senkrechte Welle A5, die oben in dem Teil A8
gelagert ist, der mit dem Zufiihrtrichter A7 ein

Stiick bildet. Dieser gewissermaBen einen Dek-
kel bildende Trichter 47 ist mit dem Rumpfe 4
durch Bolzen A8 verbunden.

Auf der die antreibende Riemscheibe B tra-
genden Welle B ist ein Kegelrad B? auigekeilt,
das in der Oltasche B® mit dem Kegelrad B*auf
dem exzentrischen Mantel B5 in Eingriff steht,
der seinerseits drehbeweglich auf der feststehen-
den Welle 4° angeordnet ist und mit seinem
unteren Ende auf dem Drucklager BS ruht, Der
Arbeitskopf C lauft auf dem exzentrischen Man-
tel B5 und kann sich um diesen Mantel drehen.
Er ruht einstellbar auf dem Ring C%, wobei die
Schrauben C? dienen. Der Ring C* seiner-
seits ruht gleitbeweglich auf einem Lager-
ring C3 mit einem Dichtungsringe oder Abdicht-
ringe C*. Auch besitzt der Ring C? schrig ge-
richtete, Ol und Staub abnehmende Kanten, wie
in der Zeichnung dargestellt ist. Der Ring C*
wiederum ruht auf dem Teil 4% und bildet mit
dem Ring C*und dem vom Arbeitskopf abwirts
vorspringenden zylindrischen Fortsatz C® den
oberen AbschluB einer Olkammer fiir die arbei-
tenden Teile. Die Lagerplatte C? wird durch
Stifte C® gegen jede Drehbewegung auf dem
Teil A4 und den Wanden der Olkammer ge-
sichert. C7ist ein harter Mahlmantel aus Man-
gan oder zhnlichem daucrhaftem Stoffe, der
ausgewechselt werden kann. Er kann mit
Riefen oder Rinnen versehen sein; ist er auf
dem Arbeitskopf abnehmbar angeordnet, so
wird er darauf durch einen Bolzen C*® in Stel-
lung gehalten, der in Ohre C? des Mantels greift
und durch Muttern C0 angezogen wird. Unter
gewissen Umstanden konnte der Mantel mit dem
Arbeitskopf aus einem Stiick bestehen und in
der Weise erzeugt sein, daB man lediglich die
duBere Umfliche des Arbeitskopfes durch Ab-
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schrecken hirtet. Fiir Maschinen, die stark in
Anspruch genommen werden, ist indessen ein
Manganmantel vorzuziehen, da er leicht er-
neuert werden kann. Wird der Manganmantel
fortgelassen, so erhilt der Arbeitskopf die Um-
form, die er so zusammen mit dem Mantel be-
sitzt.

Das Hauptoirohr fiihrt von einer nicht dar-
gestellten Olpumpe durch einen Arm des stern-
f6rmigen Teils 4% in einen Kanal D?, welcher in
eine ringférmige Schmierrinne am oberen Ende
der Welle ausmiindet.
steht an einem Ende mit den Nuten D2, am
anderen Ende mit dem mittléren Kanal D* in
Verbindung, welcher seinerseits durch einen
radialen Kanal D5 mit einer Ringnut D® im
mittleren Teile der Welle verbunden ist. Das
durch diese Kanile getriebene Ol gelangt schlieB-
lich in die Nut D% und bewegt sich auf und nieder
an der Welle unter Olung des Lagers des exzen-
trischen Teiles auf der Welle. D7 ist ein durch
das Exzenter gehender und stindig mit der
Nut D¢ in Verbindung bleibender Kanal, durch
den das Lager zwischen der Exzenterhiilse und
dem Arbeitskopf standig unter Ol gehalten wird.
Das auf der Innenscite der Exzenterhiilse auf-
steigende Schmiermittel geht iiber das obere
Ende und abwirts zur Kammer D?, die zwischen
dem Dichtungsring D® und dem oberen Ende
des Arbeitskopfes vorgesehen ist, Dieser Dich-
tungsring D°® liegt auf einer Dichtungsfliche D0
am oberen Ende des Arbeitskopfes und bildet
hier einen 8ldichten Verband. Durch die Schrau-
ben D1, die einen festen Sitz des Dichtungs-
ringes auf dem oberen Ende des Kopfes gewihr-
leisten, wird auf diesen Dichtungsring ein Druck
ausgetibt, um die Oldichtheit des Verbandes zu
erhohen. Das auf der AuBenseite und der Innen-
seite des exzentrischen Mantels niederflieBende
Olgelangt schlieBlich in die Olkammer am Boden
des Mantels. Das Ol auf der Innenseite des
Mantels tritt aus und schmiert das Drucklager,
welches den exzentrischen Mantel tragt. Alles
Ol dient mit dazu, das Kegelgetriebe und Zahn-
rad zu schmieren und lauft dann “durch das
Rohr D*#in den Behilter D13 ab,

Die Lager E, E, in welchem die Antrichs-
welle B ruht, werden durch einen Olkanal E2
mit Schmiermittel versehen, welcher von dem
in die Kammer E? zwischen den Lagern aus-
miindenden Rohre D3abzweigt. Das Ol arbeitet
dann auf zwei Wegen, ein Teil in der Olkam-
mer B3 am FuBle des exzentrischen Mantels und
ein Teil in der Kammer E?, wo das Kegelrad E¢
auf der Welle B das Kegelrad E7 einer Pumpen-
welle ES antreibt, so daB der Pumpenantrieb
standig in gehériger Schmierung gehalten wird.

Ein radialer Kanal D%

Von da. kehrt das O durch das Rohr E® zum
Rohr D' und weiter zum Behilter zuriick.

Die Wirkungsweise der neuen Einrichtung ist
folgende:

Das zu zerkleinernde Gut wird durch den Zu-
fiihrtrichter von oben eingefithrt und wird im
Arbeitsrumpfe infolge der Drehbewegung des
Arbeitskopfes zerkleinert,

Bei der fortschreitenden Zerkleinerung fallen
die Teile von hinreichender Kleinheit durch die
Offnung zwischen dem Arbeitskopf und der
Rumpfwandung aus. Dieseringférmige Offnung
kann trotz der Abnutzung des Arbeitskopfes und
der Gegenwandung standig in gleichméBiger Be-
messung gehalten werden, indem der Arbeits-
mantel mittels der zu dem Zwecke vorgesehenen
Einstellmuttern angehoben wird. Ebenso kann

 diese Einstellvorrichtung auch dazu dienen, um

tiir verschiedene Zwecke oder verschiedene Stoffe
die GréBe der Ablauféffnung zu andern. Soll
das Gut feiner zerkleinert werden, so wird auch

die Offnung enger eingestellt, und soll es grober

ausfallen, so wird die Offnung entsprechend
groBer gehalten, in jedem Falle fallt das zerklei-
nerte Gut durch die Offnung aus, sobald es eine
dazu geniigende Feinheit der Zerkleinerung er-
reicht hat. '

PaTEnT-ANSPRUCHE:

I. Kegelbrecher, dessen Brechkegel zwecks
Einstellung zum festen Mantel auf einer ex-
zentrischen Hiilse der Antriebswelle verstell-
bar gelagert ist, dadurch gekennzeichnet,
daB die Mittel zum Einstellen des Brech-
kegels zwischen diesem und einem Stiitzring
(C*) liegen, der mit dem Brechkegel zusam-
men umléuft, aber von der exzentrischen, den
Brechkegel tragenden Hiilse durch einen ab-
wirts gerichteten hiilsenartigen Ansatz (C5)
des Kegelkdrpers getrennt ist.

2. Kegelbrecher nach Anspruch 1, bei dem
die Teile zum Antrieb des Brechkegels in
einer geschlossenen Olkammer liegen, da-
durch gekennzeichnet, daB die Olkammer
nach oben hin durch den Stiitzring (€1) und
einen Tragring (C3), auf dem der Stiitzring
gleitend gelagert ist, abgeschlossen ist.

3. Kegelbrecher nach Anspruch 1 und 2,
dadurch gekennzeichnet, daB der abwirts
gerichtete hiilsenartige Ansatz (C5) des
Brechkegels dicht in den Stiitzring eingesetzt
ist und in diesem gleiten kann.

4. Kegelbrecher nach Anspruch I und z,
dadurch gekennzeichnet, daB das unterc
Ende der exzentrischen Hiilse in die Ol-
kammer hineinreicht, die die Teile zum
Antrieb des Brechkegels enthilt.

‘Hierzu 1 Blatt Zeichnungen.-

BERLIN. GEDRUCKT IN DER REICHSDRUCKEREL

6o

65

70

75

80

85

90

95

100

105

110




Tu dor Patntsceite 37 1447 Tu der Patentecheit 37 1447

kL5 Gr.3 RL&oe Gr.3
) /
£
T
T : , <
Pl 2y /
/) 7 1
PN Dt 2
2 ,' v
N | A
(j ‘ ‘4;5 CfZ A 2
] /”f@ | |
: _»_B, 2
%} Cﬁ % | 4‘; E =
| “ C’ 3
g pcs % 21
/ l 7
_—-/‘\\\ ’B ‘B
ﬁ\\\\\ --f;“ _E’7 w
2 a0 2'33; Ji =]
:BJ) ) ; _D/3 |




Zu der Patentschrift 37 1447
Ki.50¢ Gr.3

) ._Dl
1 \
:/.37%[' =]
292
g c?
25, o
C 1A%
A
| NV
.c’f | N7
=0 <
T e
-~ e
c';lﬁ‘ 7
i
6
B2 YN
i~
Y4
RS B et s

PHOTOGR. DRUCK DER REICH



74 der Patentschrift &7 1447
Kl.50¢ Gr.3

= 7
. =i
)]
=A ~Zi /
/ (]
IZ
A A,
1 E Vad
N B
RN ‘ Zr‘7 3

V22

ISDRUCKEREL



DE681942

Abstract

Cone crusher with orbital pendulum moving crushing cone and a stationary crushing
outer shell, where the inner wall is provided with ribs. Surrounding the crushing cone
stationary the crushing outer shell, at least in height and the thickness, is in one piece,
serving as a carrier of the crusher head and at the same time as housing shell.
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D> <3 Karl Meister in Magdeburg-Hopfengarten %

ist als Erfinder genannt worden.

Fried. Krupp Grusonwerk Akt.-Ges. in Magdeburg-Buckau

Kegelbrecher

Patentiert im Deutschen Reiche vom ro. Oktober rg37 ab
Patenterteilung bekanntgemacht am 14. September 1939

GemiB § 2 Abs. 2 der Verordnung vom 28. April 1938 ist die Erklirung abgegeben worden,
daB sich der Schutz auf das Land Osterreich erstrecken soll
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Fried. Krupp Grusonwerk Akt.-Ges. in Magdeburg—Buckéu
Kegelorecher ’

Patentiert im DeutschenfReiche Vom 10. Oktober 1937 ab

Patenterteilung bekanmgeniach’c" am 14. September 1939

Gemif §z2 Abs. 2 der Verordnung vom 28. April 1938 ist die Erklarung abgegeben worden,
daB sich der Schutz auf das Land Osterreich erstrecken soll

Die Erfindung betrifft einen 'Kegelbrechérv

- mit pendelnd kreisend bewegtem Brechkegel
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und festem Kegelmantel. Die Erfindung be- -

steht darin, daB das die Verzahnung tragende
Futter des feststehenden Brechmantels zu-

" gleich als Gehause dient. Dadurch wird das

bisher ubliche das Futter umgebende beson-

"dere Gehiuse entbehrlich, wodurch die Bau-.

art des Brechers vereinfacht und verbilligt

wird. Weitere Merkmale der Erfindung sind

in der Beschreibung enthalten.
Es ist bei einem Rundbrecher vorgeschla-

-gen worden, den Brechmantel aus Stiben her-

zustellen oder zu lochen. Beim Erfindungs-
gegenstand handelt es sich um einen Kegel-
brecher, bei dem das den Brechkegel um-
gebende ortsfeste, mit Rippen versehene Brech-
futter zugleich als Geéhdusemantel dient.

Auf der Zeichnung ist ein Ausfithrungsbei-
spiel des Erfindungsgegenstandes im Schnitt
dargestellt. . . ’

Der Brechkegel 1 wird von der Welle z ge-

Kopflager 3, das in einer Ausnehmung 4 einer

Biichse 5 ruht. Die Ausnehmung 4 erweitert

sich allm#hlich vom Boden6 der Biichse 5
nach oben, damit das Kopflager 3 eine krei-

“send pendelnde Bewegung ausfilbren kann.
Die den. Brechkegel 1 tragende Welle rult -

unten in einem mit einer exzentrischen Aus-
nehmung 7 versehenen Festlager 8. Dieses
trigt ein Zahnrad 9, in das ein auf der An-

triebswelle o sitzendes Zahnrad 11 eingreift.

Diirch Diehen des Festlagers8 wird die
Welle 2 und mit jhr der Brechkegel 1 in be-

kannter Weise in eine kreisend pendelnde
" Bewegung versetzt. Das zugleich als Mantel-

gehiiuse dienende Futter 12 hat eine gewolbte

- - ArbeitsHiche 13, die von der waagerechten

- 40

45

Mittelebene aus nach dem Aufgabeende und
nach dem Austragende hin gleichmiBig, d. h.
symmetrisch verlanft. Das Futter 12 ist am
oberen und am unteren Ende mit einer schrig
verlaufenden Ringfliiche 14 bzw. 15 versehen.
Die untere schrige Ringfliche 15 ruht auf
einer entsprechend verlaufenden Ringfliche

Die Welle 2 hingt oben an einem .

Gegen die obere |

$chrage Ringfliche 14 des Futters 12 legt sich
eine entsprechende -Schrigfiiche 19 des mit

-dér Biichse5 durch Armezo verbundenen

50

ringférmigen Kopfes 21 des Brechers. . Der

Ring 21 ist darch Schraubenbolzen 22 mit
dem Traggestell 18 verbunden. Nach Losen
der Mutters 23 kann dann der Ring'21 vom
Traggestell 18 abgenommen werden. Nach
Abnutzung der den unteren Teil des Bréch-
raummes 24 - begrenzenden Wandung ¥ des
Brechmantels kann dieser dann ausgebaut
und so wieder eingesetzt werden, daB die vor-
her den oberen Teil des Brechraumes begren-
zende Wandung »7 des Mantels nunmehr die

" Wandung des unteren Teiles des Brechraumes

bildet. :

Die Lagérung des Futters kann auch eine
andere sein. So konnte das Futter mit Ring-
flanschen versehen sein, die anf dem Trag-

_gestell aufruhen bzw. dem Ring 21 als Lage-

rung dienen.

PATENTANSPRUCHE: .

39
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65 .

1. Kegelbrecher mit kreisend pendelnd -

bewegtem Brechkegel und ortsfestem
Brechfuiter, dessen Innenwandung mit
Rippen versehen ist, dadurch gekennzeich-
net, daB das den Brechkegel umgebende
ortsfeste Brechfutfer miindestens in der
- Hoéhe und der Dicke einstiickig ist und als

Triger des Brecherkopfes und zugleich

. als Gehiusemantel dient.” )

2. Kegelbrecher nach Anspruch I, da-
durch gekennzeichnet, daB das Futter (12)
an seinem oberen und unteren Rande eine
steflschriyg verlaufende Ringfliiiche (14,
15) hat, von denen die untere Ringfliche
(13) auf einer entsprechenden Schrag-
fiache (16) des Brechergehduses (i8) ruht,

75

8o

85

- wahrend auf der oberen Ringfliche (14) Vv

des Futters (12) der ringférmige, abnehm-
bare Kopf (2r) des Brechers ruht, und
daB. der ringférmige Kopf (21) des Bre-

g0

chers in bekanter Weise durch Schirauben- |

bolzen (22) mit dem Traggestell (18) des’

Futters (12) verbunden ist.

16 des Traggestells 18.

“Hierzu 1 Blatt Zeichnungen_
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COMPLETE SPECIFICATION
Improved Gyratory Crushing Machine

I, Franca Gmiazza, of 19 Via Bruciati,
Albissola, Savona, Italy; an Italian national
do hereby declare the invention, for which
I pray that a patent may be granted to me,
and the method by which it is to be per-
formed, to be particularly described in and
by the following statement : —

This invention relates to an - improved
gyratory crushing machine,

Gyratory crushing machines, see Fig, 1, are
constituted in pgeneral by an outer crushing
ring 1 of manganese steel or other hard and

touch material, inside which a crusher 2 -

formed by a cone roll is mounted for gyratory
motion, the crusher exercising considerable
pressure against the ring, against which it
crushes material 3, which finds itself between
the ring and the crusher, also of hard and
tough material. The shaft 4 of the crusher is
stationary relative to its slides and its geo-
metrical axis has an approximately conical
motion of revolution around the vertical axis
of the machine with vertex in top.

With said motion of revolution the crusher
crushes the material rolling on it. For the
working and in order to obtain variation in
the fineness of the crushed material, it is neces-
sary to regulate the crusher and this is obtained
by lifting or lowering the shaft and the
crusher or otherwise varying the approach
between the crusher and the outer ring. In
the motien of revolution the thrust S of the
crushed material, applied to the crusher and
therefore to the shaft, is skew and not orth-
ogonal with regard to the axis of the shaft and
gives rise to onc radial component, one axial
component and to one resisting torque. To the
two component forces the upper and lower
bearings of the shaft react, while the torque
is balanced by the motor drive.

To avoid however the well known operating
inconveniences of the aforementioned mounted
structures the improvements in question refer
first to a realization of an upper bearing for
the shaft, secondly 1o a particular disposition

of the driving gear, thirdly to a locking
mechanical device.

The invention will be further described by
way of example with reference to the accom-
panying drawings, in which: —

Fig. 1 is a vertical section of a gyratory
crushing machine;

Fig. 2 is a section of an upper bearing of
the shaft of a gyratory machine supplied with
the improvements according to the invention;

Fig. 3 is a section of a gyratory crushing
machine according to the invention;

Fig. 4 is a section, corresponding to Fig.
3, of a modified gyratory crushing machine
according to the invention;

Fig. 5 is a section of an upper bearing
showing a locking system; and

Fig. 6 is a section corresponding to Fig.
5, showing a modified locking system.

In Fig. 2, the upper end 5 of a main shaft
has a steel ring 6 secured to it and supported
by an inpner rim of a bushing 7. Between 6
and 7 there is a radially determined free play.
The bushing 7 is secured in a collar 8 having
two different external diameters and slidable
in a cylindrical cavity of a sleeve 9 secured
to or forming part of the upper frame of
the machine. Such a cavity also has two differ-
ent diameters, providing a sliding coupling
between 8 and 9 and an annular chamber 10
between them. In said chamber under pressure
oil is introduced, urging the collar 8 upwardly.
Between the jointing together surfaces of 8
and 9, seals 11, 12 are arranged. There is
also a hand or moter oil pump 13 with a
delivery pipe 14. On the delivery pipe is
arranged in shunt the manometer 15 and a
hydropneumatic bamery 16 the working of
which is well known. There are besides oppor-
tune stopcocks and also the oil reservoir 17.
The hereinafter described bearing allows the
radial reaction of the sleeve 9, which reacts
through 7—8 against the ring 6. The axial
component of the downward thrust is balanced
by the resultant underpressure oil thrust, which
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acts on the amnular surface of the collar 8
secured to the bushing 7, which with its rim
supports and transmits the thrust to the ring
6 secured to the shaft. The performance of
said arrangement is such that, either at stand-
still of the crushing machine or during its
working, it is possible to introduce or 1o take
away oil from the annular chamber 10 thus
changing its volume; it is therefore possible
to lift or to lower all the parts 8—7—6—5
and therefore to change the crushing fineness.
Performance of the above described arrange-
ment is again the following: when the vertical
downward thrust increases suddenly for
extraneous bodies of abnormal hardaess and
toughness (e.g. metaliic bodies and other) and
therefore the oil pressure in the annular cham-
ber reaches a higher value to that prefixed in
the battery calibration, the oil flows from the
annular chamber 10 and goes into the battery.
So the shaft and the crusher are lowered and
a larger opening of passage for the material
is obtained spontaneously and therefere the
extraneons bodies are eliminated at the out-
let from the crushing chamber. At the cessa-
tion of the cause the battery sends back the
oil to the chamber 10 in equal volume, return-
ing to the initial position the collar 8§ and
therefore the shaft and the crusher. The lower
bearings are in general formed in such a

‘planner as to give rise to the revolving motion

of the shaft by means of a bushing rotating
with an eccentric hole, in which hole the
lower end of the shaft is received. Given the
considerable pressure and the important forces
in motion it is necessary to obtain a good
lubrication. In general it is supplied with
opposite centrelines outside the machine, with
pumps, filters and safety agents, etc.

The present specification refers to the
realization of a self-lubricating control system.

In Fig. 3 a bushing 18 with an eccentric
hole is serured to a flange or disc 19 to which
a pulley flywheel 20 is connected, below which
there is an oil pan; the bushing 18 is rotat-
able in a sleeve 22 forming part of the frame
of the machine. To the sleeve 22 a lower ring
23 is secured; the pulley 20 with opposite
ribs has an inner ring 24, by which it is sup-
ported on ring 23 by bronze rings or the
like thrust bearings 25. Said thrust support
sustains therefore all the weight of the whole
rotating, viz.: fiywheel, oil pan, disc 19, bush-
ing 18 and oil itself. Between the rotating
disc 19 and the lower ring 23 there is arranged
an oil seal 26; in the ring 23 some radial holes
are provided, terminating in the inside hollow
space contained between 19 and 23 and the
seal 26. In the disc 19 radially arranged tubes
27 are secured, bent in and communicating
with the said hollow space. In the lower part
of the bushing 18 holes 28 are provided dis-
posed obliquely in a radial direction for taking
the oil between the cylindrical surfaces of the
members 18 and 22. The oil pan 21 is

equipped externally with cooling and ventila-
tion fins 29 and in order to increase the eftect
of cooling it is formed as a centrifugal radial
ventilator. All the inside cavities comtained
in the pulley 20 and in the pan 21 are full
of oil up to a determined level /—/ which is
shown in Fig. 3 when the machine is
stationary; when the machine is functioning
the oil, because of the centrifugal force,
assumes from the more outside strata an over-
pressure in regard to the atmospheric pressure.
The oil passes along the holes 28 into the
hollow space at the inside of the seal 26,
where it will have the same overpressure, dp,
and therefore crosses the disk or diaphragm
19 by means of the rotating tubcs 27 in which
the overpressure increases from dp to 2 dp
at the exit; therefore in the more outside
strata of the oil in the rotating pan one will
have an overpressure of 2 dp; while in the
central part of the pan, because of the centri-
fugal action of the mass of the oil which flis
the pan, the overpressure will be only dp.
Such an overpressare causes the oil to rise
in lubrication channels provided between the
bushing 18 and the shaft and externally
through the holes 28 between the bushing 18
and the sleeve 22. At the upper end of the
bushing the oil passes through holes 30 in the
sleeve 22 and from this it goes down in the
inside of the pulley 20. At the top between
the shaft of the machine and the frame 22
is arranged a cover hose of elastic material
31 secured to the shaft. The cover is mounted
at its lower end on a bearing 32 and also forms
an inside lip to better ensure that oil dispersion
does mot happen. The so described system is
characterized by the fact that the whole rotat-
ing pulley and pan form the oil tank and a
cenirifugal effect is employed in order to ob-
tain the oil circulation; with this aim, the disc
19 separates the tank into two different cham-
bers and besides there is the stationary ring
23 with radial holes functioning as a diaphragm
or diffuser, for which said tank functions as
a centrifugal pump with two impellers.

It is necessary to bear in mind that the
tubes 27 only serve for the delivery of suill
warm oil, coming from the upper chamber
towards the outside of the pane 21 and thus to
increase the cooling cffect, so that the oil rising
from the centre of the pan finds itself at a
reduced temperature. By way of greater ex-
planation of the working it is observed that,
if the radial holes in the immovable ring 23,
and the secal 26, were omitted, then an over-
pressure dp at the centre of the pan could
not be realized and therefore the oil would
not rise to lubricatc the upper part of the
revolving sleeve. The above described arrange-
ment has therefore a general task 1o assure the
forced and spontaneous oil circulation, and,
given the presence of a considerable oil volume
10 have all the paris to be lubricated in the
oil bath; also, when the machine is stationary,
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to have a spontaneous overpressure that assures
intense oil circulation, and to conduct the oil
towards the rotating containing surfaces so that
there is a good contact and an efficaceous cool-
ing.

%)ther arrangements can be provided to
reach the same aim, as for instance, the
arrangement of Fig. 4. A bushing 33 with an
eccentric hole extends down to an oil pan 34
to which it is secured, as also is a pulley 35.
A frame sleeve 36 has a flange 37 on which
the pulley flywheel 35 is supported by means
of a ring 38 and bearing 39, the fiange 37
being extended downwards by a cylinder 37:.
It is possible to provide, between the inside
flange 37 and the rotating outside parts 34—
35, impellers and diaphragms as in a centri-
fugal pump, for instance conduits 40—d1
secured to the cylinder 37 and rotating con-
duits 42 secured to the oil pan 34. The conduit
41 is positioned so as to introduce the oil
under pressure into holes 43 in the cylinder
37'. Between the rotating bushing and
stationary cylinder 37 a seal 44 is arranged,
placed below holes 45 provided in the movable
bushing 33 with the function of locking of the
oil circulation and obtaining a constant pres-

~sure equal 10 2 dp. The oil rises between the

surfaces of the sleeve 36 and the bushing 33,

and the bushing 33 and the shaft, and re-enters,

through holes in the sleeve 36, the inside
cavity of the pulley, and passes to the bottom
through vertical channels, then continuing
through conduits 40-—42,

The upper ring may be secured to the shaft
in different ways, for example as shown in
Fig. 5 or 6. It is indispensable that no free
play occurs between the shaft and the ring;
free play would rapidly damage the parts and,
in conjunction with the fixing, the ring must
be able to support the axial component of the
crushing effort. The fixing is generally ob-
tained by a conical coupling between shaft and
ring, which are locked together by means of
screws, nuts or the like safety agents against
loosening. The arrangement according to the
invention consists in a mechanical agent, in
which the axial pressure necessary for the ring
to lock to the shaft of the gyratory crusher
by means of conical surfaces, is subdivided
between different pressing agents with the
interarrangement of springs, so that the total
effort is subdivided making locking more easy
and cfficient; in addition the springs provide
the predetermined pressure required for lock-
ing, being of a strength previously calculated
to assure said locking force.

A realization of such a device can be the
following: —

In Fig. 5 a shaft 46 is locked to a ring 47
by conical coupling surfaces. The shaft ter-
minates in a threaded stem 48, to which a
threaded nut 49 is screwed. Between ring 47
and nut 49 there is a washer 50, In the nut
49 six or eight or more threaded holes are

3

—— e

provided, leading into holes 52 of larger dia-
meter. The washer 50 has holes with a distri-
bution corresponding to that of those in the
nut 49. Said holes have two diameters, viz.
they each form a cylindrical chamber 53 and
a smaller bypass hole 54. The chambers 53
house cylinders 55 each having an axial stem
in a hole 54 and compression springs 56 are
carried on the stems. In order to lock the ring
47 on the shaft 46 the washer 30 is placed,
with the cylinders 55 and springs 56 in the
chambers 53, over the stem 48, and the ring
49 is screwed down on the washer 50 Screws
57 engaged in threaded holes 51 in the mut
49 press on the cylinders 55 and compress
the springs locking them against the washer
50. Any loosening during the working, for
instance a seuling of the ring 47 over the
shaft 46 or the movement of a screw 57, will
be accompanied by compensatory expansion of
the springs 56. To avoid loosening of the
nut 49 normal safety means are arranged, for
instance the shaft terminates in a square boss
58 on which a plate 59 is engaged, the plate
having slots locating the screws 57, thus pre-
venting rotation of the mut 49 on the shaft 46.

Locking of the ring on the shaft can also
be realized as illustrated in Fig. 6, where the
locking cffort rather than being divided be-
tween different springs is condensed in one
only. The nut 49 presses directly through a
washer 49 on the spring 56 on the upper sur-
face of the ring 47, which contacts conically
shaft 46. Complementarily known safety means
58 and 59 may be provided for the nut 49.
Particularly the spring strengths are calculated
so that the springs have a predetermined ex-
pansion force for gauranteeing, in case of
loosening of the nut 49, an axial force suffi-
cient to resist the axial thrust due to the
crusher’s effort and keep the two comical sur-
faces together.

WHAT ICLAIM IS: —

1. A gyratory crushing machine having a
main shaft guided by a ring reacting radially
to eccentric rotation of the shaft during crush-
ing, the reaction being obtained by means of
hydraulic pressure against an annular rim of
a slidable piston sleeve secured to the ring,
in which a hydropneumatic battery is con-
nected in a conduit for providing oil to the
piston, the battery acting as a safety device
for axially moving the shaft when required by
the material being crushed.

2. A gyratory crushing machine as claimed
in clhim 1, in which the hydropneumatic
battery is adapted to be operative for pump-
ing oil so as to change the volume bounded
by the piston sleeve and thus move the shaft
and an associated crusher relative to a crusher
ring whilst the machine is working, the vertex
of the cone of revolution of the shaft, in conse-
quence of the adjustment or of the activation
of the safety device, sliding along the vertical

axis of the machine and thus changing the
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angle of the shaft at the vertex of the cone
of revolution during motion.

3. A gyratory crushing machine as claimed
in claim 1 or 2, having a driving pulley secured
10 an oil pan forming an oil sump sufficiently
deep that the lower end of the shaft and its
assaciated bearings may be immersed in oil
when the machine is stationary, the oil sump
being separated into two parts by means in-
cluding an oil seal and having oil circulation
channels arranged to operate as a centrifugal
pump upon rotation of the pulley, sump and
shaft, providing an overpressurc necessary for
lubrication of the surfaces to be lubricated and
for oil circulation.

4. A gyratory crushing machine as claimed
in claim 1 or 2 in which the ring is mounted
on the shaft with conical co-operating surfaces
and is secured to the shaft by resilient means
exercising a predetermined axial thrust suffi-
cient 1o balance the axial thrust of the crusher
and to maintain the ring on the shaft.

5. A gyratory crushing machine as claimed
in claim 4 in which the resilient means com-
prise compression springs for urging a washer
against the ring and pretensioned by screws
carried in a nut screwable on the shaft.

6. A gyratory crushing machine as claimed
in claim 1, arranged and adapted for opera-
tion substantially as described with reference
to and as illustrated in Fig. 2 of the accom-
panying drawings.

7. A gyratory crushing machine as claimed
in claim 1, constructed and adapred for opera-
tion substantially as described with reference
to and as illustrated in Fig. 3 or 4 of the
accompanying drawings.

8. A gyratory crushing machine as claimed
in claim 1 in which the shaft and ring are
locked together substantially as described with
reference to and as illustrated in Fig. 5 or
6 of the accompanying drawings.

GEORGE HAM & PARTNERS.

Ieamington Spa: Printed for Her Majesty’s Stationery Office, by the Courier Press
(Leamington) Ltd.—1966. Published by Ths Patent Office, 25 Southampton Buildings,
London. W.C.2, from which copies may be obtained
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(54) Bezeichnung: Lageranordnung fiir ein hochgradig fliehkraftbelastetes Bauteil, Rotorblatt sowie Drehflugelflug-

zeug mit einer derartigen Lageranordnung

(57) Zusammenfassung: Lageranordnung fir ein hochgra-
dig fliehkraftbelastetes Bauteil (6, 10), umfassend ein Lager
(14), welches eine Lagerachse (A) besitzt, die sich in Flieh-
kraftrichtung (Fz) erstreckt; einen sich parallel zur Lager-
achse (A) in dem Lager (14) erstreckenden Lagerbolzen
(16) und ein Topfelement (4), in dem der Lagerbolzen (16)
zusammen mit dem Lager (14) gelagert ist, wobei das Topf-
element (4) den Lagerbolzen (16) und das Lager (14) um-
greift und die Topféffnung (4a) des Topfelementes (4) ent-
gegen der Fliehkraftrichtung (F;) angeordnet ist. Rotorblatt
(6) mit einer schwenkbaren Rotorblattklappe (10) und ei-
nem Rotorblatt-Klappenlager (12) mit mindestens einer sol-
chen Lageranordnung, wobei die Topfoffnung (4a) in Rich-
tung zu einem Rotorkopf-Anschlussbereich des Rotorblat-
tes (6) weist und entgegen der in einem laufenden Betrieb
des Rotorblattes (6) auftretenden Fliehkraftrichtung (Fg)
angeordnet ist. Drehfligelflugzeug, umfassend ein solches
Rotorblatt (6) mit einer solchen Lageranordnung.
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DE 10346 475 B3 2005.03.10

Beschreibung
TECHNISCHES GEBIET

[0001] Die vorliegende Erfindung betrifft eine Lage-
ranordnung fur ein hochgradig fliehkraftbelastetes
Bauteil gemalk dem Oberbegriff des Anspruchs 1
oder 2, sowie ein Rotorblatt und ein Drehfligelflug-
zeug, insbesondere ein Hubschrauber, mit einer der-
artigen Lageranordnung.

Stand der Technik

[0002] Eine Lageranordnung fir ein hochgradig
fliehkraftbelastetes Bauteil, ndmlich ein Kreuzgelenk,
gemal dem Oberbegriff des Anspruchs 1 oder 2 ist
aus der DE 84 30 909 U1 bekannt.

[0003] Die GB 2 199 551 A offenbart eine Lageran-
ordnung fir ein hochgradig fliehkraftbelastetes Bau-
teil in einem Rotorkopf eines Hubschrauber, umfas-
send ein Lager, welches eine Lagerachse besitzt, die
sich im Wesentlichen in Fliehkraftrichtung erstreckt;
ein sich parallel zur Lagerachse in dem Lager erstre-
ckendes lagerbolzenartiges hohles Teil; und ein Topf-
element, in dem das lagerbolzenartige Teil zusam-
men mit einer Teflon®beschichteten selbstschmie-
renden Lagerbuchse gelagert ist, wobei das Topfele-
ment das lagerbolzenartige Teil und die Teflon®-be-
schichtete Lagerbuchse umgreift und die Topféffnung
des Topfelementes entgegen der Fliehkraftrichtung
angeordnet ist.

[0004] In hochgradig fliehkraftbelasteten Bauteilen,
die Uber beweglich gelagerte Elemente verfiigen,
sind Lager und Lageranordnung enormen Belastun-
gen ausgesetzt. Ein Beispiel flr ein hochgradig flieh-
kraftbelastetes Bauteil ist ein mit einer schwenkbaren
Klappe versehenes Rotorblatt eines Drehfligelflug-
zeugs, insbesondere eines Hubschraubers. Derarti-
ge Klappen werden z.B. zur Reduktion von Larm und
Vibrationen sowie fir ein bestimmtes Steuerverhal-
ten des Rotorblattes eingesetzt. Ublicherweise ist die
Klappe an einem Hinterkantenbereich des Rotorblat-
tes angebracht. Im laufenden Rotorbetrieb sind die
Klappe und ihre Lagerung Fliehkraften von bis zu
1000 g und mehr ausgesetzt. Unter diesen Bedingun-
gen muss die Klappe hochfrequente schwellende
oder oszillierende Schwenkbewegungen ausfiuhren.
Die Lageranordnung und die einzelnen Lager der
Klappe, die in der Regel mit einem Schmiermittel ver-
sehen werden, sind hierbei hohen Reibungskraften
unterworfen.

[0005] Konstruktiv bedingt ist es bei der Lagerung
einer Rotorblattklappe auch oftmals erforderlich, die
Lageranordnung oder einzelne Elemente davon mit
einer nicht unerheblichen Vorspannung einzubauen.
Insbesondere Klappenantriebselemente, bei denen
es sich zumeist um Zugelemente handelt, werden in

der Regel einer Vorspannung unterworfen, und sie
leiten hohe Krafte in die Lageranordnung ein. Dies
fiuhrt zu hohen Lagerradialkraften und elastischen
Verformungen, die wiederum Klappenwinkelverluste
nach sich ziehen. Im Rotorbetrieb werden durch Luft-
und Tragheitskrafte Uberdies Biege- und Torsionsver-
formungen am Rotorblatt und der Klappe hervorgeru-
fen. Aus diesen Tragheits- und Luftkraften resultieren
unerwinschte Zwangskrafte sowie Maldifferenzen
zwischen der Klappe und dem Rotorblatt. Bei den ge-
nannten MaRdifferenzen handelt es sich primar um
Winkelabweichungen und Langenanderungen. Auf-
grund dieser Einflusse wird die Beweglichkeit der
Klappenlagerung und damit die Klappenbewegung
erschwert und kann unter ungunstigen Umstanden
sogar blockiert werden. Ein Rotorblattprofil verfugt
auflerdem nur Gber eine geringe Dicke, so dass han-
delsiibliche Axiallager fur eine Abstiitzung der auf die
Klappe wirkenden Fliehkrafte keine Anwendung fin-
den kénnen.

[0006] Bei hochgradig fliehkraftbelasteten Bautei-
len, wie z.B. der zuvor erwadhnten Klappenlagerung
eines Rotorblattes, hat es sich ferner gezeigt, dass
infolge der sehr hohen Beanspruchung Schmiermit-
telabrisse oder Schmiermittelverluste auftreten. Dies
fihrt zu einem nachteiligen Erhitzen der betreffenden
Lagerelemente und zu einem erhdhten Verschleil3.
Die Lebensdauer bzw. Betriebsdauer bis zu einer er-
forderlichen Wartung oder einem Austausch der La-
geranordnung wird folglich reduziert. Da ein Rotor-
blatt bzw. dessen Klappe sicherheitsrelevante Bau-
teile sind, kommt einer Lageranocrdnung in diesen
Komponenten besondere Bedeutung zu, und es wer-
den sehr hohe Anforderungen an die Sicherheit und
Zuverlassigkeit gestelit.

[0007] Lageranordnungen sollten dariber hinaus
einen einfachen und problemlosen Ein- und Ausbau
des gelagerten Bauteils sowie einzelner Lagerele-
mente zu Wartungs- oder Austauschzwecken ermog-
lichen. Uberdies miissen Lageranordnungen oftmals
auch diverse anwendungsspezifische Zusatzanfor-
derungen erflllen. Bei der besagten Rotorblatt-Klap-
penlagerung beispielweise ist zur Vermeidung einer
aerodynamischen Widerstandserhéhung eine mog-
lichst geringe Bauhdhe bzw. eine sehr kompakte
Bauweise der Lageranordnung gefordert. Zudem
sollte diese leicht und hochfest ausgestaltet sein.
Auch aus diesen Grunden kommt der Lageranord-
nung und der damit erzielbaren schwenkbaren An-
bindung eines Bauelementes besondere Bedeutung
zu.

Aufgabenstellung
DARSTELLUNG DER ERFINDUNG

[0008] Der Erfindung liegt die Aufgabe beziehungs-
weise das technische Problem zugrunde, eine kom-
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pakte Lageranordnung flir ein hochgradig fliehkraft-
belastetes Bauteil zu schaffen, welche unter sehr ho-
hen Fliehkraftbelastungen von bis zu 1000 g und
mehr eine dauerhafte und zuverldssige Schmierung
gewahrleistet sowie eine sichere Betatigung eines
gelagerten Bauelementes bei Fliehkrafteinwirkung
ermdoglicht. Ferner soll ein Rotorblatt sowie ein Dreh-
flugelflugzeug mit einer solchen Lageranordnung be-
reit gestellt werden.

[0009] Diese Aufgabe wird gemall einem ersten As-
pekt gelést durch eine erfindungsgemalies Lageran-
ordnung mit den Merkmalen des Anspruchs 1.

[0010] Diese Lageranordnung fur ein hochgradig
fliehkraftbelastetes Bauteil umfasst: wenigstens ein
Lager, welches eine Lagerachse besitzt, die sich im
Wesentlichen in Fliehkraftrichtung (oder einem gerin-
gen Winkel dazu) erstreckt; mindestens einen sich
parallel zur Lagerachse in dem Lager erstreckenden
Lagerbolzen; und ein Topfelement, in dem der Lager-
bolzen zusammen mit dem Lager gelagert ist, wobei
das Topfelement den Lagerbolzen und das Lager um-
greift und die Topféffnung des Topfelementes entge-
gen der Fliehkraftrichtung angeordnet ist.

[0011] Als Lager kann grundsatzlich sowohl ein
Gleit- als auch ein Walzlager sowie eine Kombination
daraus Anwendung finden. Auch Flachen oder Teile
des Topfelementes selbst kdnnen das Lager flr den
Lagerbolzen bilden. Unter einem Lagerbolzen ist im
Sinne der Erfindung jeder geeignete Achs- oder Wel-
lenk&rper zu verstehen. Die Kontur des Lagerbolzens
kann hierbei einfach zylindrisch geformt sein oder
auch komplexere Formen annehmen. Es ist auch
moglich, den Lagerbolzen zum Zwecke der Ge-
wichtsreduzierung als Hohlkdérper auszugestalten.
Das Topfelement kann grundsatzlich ein- oder mehr-
teilig ausgebildet sein. Das Topfelement umgreift den
Lagerbolzen zumindest im Bereich des Lagers, vor-
zugsweise jedoch Uber im Wesentlichen die gesamte
Lange oder einen wesentlichen Teil der Gesamtlange
des Lagerbolzens bzw. des Lagers.

[0012] Das Topfelement ermaéglicht eine einfache
steckbare Montage und eine leichte Demontierbar-
keit des Lagerbolzens und des Lagers und folglich
eine simple Wartung der Lageranordnung. Darlber
hinaus verhindert das Topfelement auf vorteilhafte
Artund Weise ein Entweichen von Schmiermittel aus
der Lageranordnung bzw. einen Schmiermittelabriss.
Dieser vorteilhafte Effekt wird selbst unter extrem ho-
hen Fliehkrafteinwirkungen von bis zu 1000 g und
mehr und einem damit verbundenen extrem hohen
Schmiermitteldruck erreicht. Ein nachteiligen Erhit-
zen der in der Lageranordnung verwendeten Lagere-
lemente, eine erhéhte Reibung sowie ein erhohter
Verschlei? sind somit wirkungsvoll vermeidbar. Fer-
ner kann die Lebensdauer bzw. Betriebsdauer bis zu
einer erforderlichen Wartung oder einem Austausch

der Lageranordnung erhéht werden. Dies ist beson-
ders bei sicherheitsrelevanten Bauteilen von Vorteil,
bei denen hinsichtlich der Lageranordnung eine hohe
Anforderungen an die Sicherheit und Zuverlassigkeit
gestellt wird.

[0013] Darlber hinaus kann das Topfelemente bei
relativ geringem konstruktiven Aufwand weitere Zu-
satzfunktionen innerhalb der Lageranordnung sowie
derjenigen Komponente tibernehmen, in welche die
Lageranordnung selbst eingebaut ist; dies wird aus
der nachstehenden Erlauterung eines bevorzugten
Ausfiihrungsbeispiels hoch deutlicher werden. Insge-
samt kann die erfindungsgemale Lageranordnung
recht leicht, hochfest, haltbar und in einer kompakten,
platzsparenden Bauweise ausgestaltet werden. Die
erfindungsgemafe Lageranordnung eignet sich ins-
besondere flir eine Klappenlagerung eines Rotorblat-
tes eines Drehfliigelflugzeugs, wie nachfolgend noch
naher erlautert werden wird. In diesem Zusammen-
hang tragt die erfindungsgemalfe Lageranordnung
zu einer sicheren und zuverlassigen Funktion der Ro-
torblatt-Klappe bei und kann dank ihrer geringen
Bauh&he auch eine unerwiinschte aerodynamische
Widerstandserhéhung am Rotorblatt vermeiden.

[0014] Weitere bevorzugte und vorteilhafte Ausge-
staltungsmerkmale der erfindungsgemalen Lagera-
nordnung sind Gegenstand der Unteransprliche 3 bis
9.

[0015] Die der Erfindung zugrunde liegende Aufga-
be wird gemal einem zweiten Aspekt gelost durch
ein erfindungsgemalles Rotorblatt mit den Merkma-
len des Anspruchs 10.

[0016] Dieses Rotorblatt, insbesondere flir ein
Drehfligelflugzeug, umfasst: mindestens eine in ei-
nen Rotorblatt-Profilkérper integrierte Rotorblattklap-
pe; und mindestens ein mit wenigstens einer Lagera-
nordnung nach einem der Anspriiche 1 bis 9 verse-
henes Rotorblatt-Klappenlager, an dem die Rotor-
blattklappe um eine sich in Spannweitenrichtung des
Rotorblatts erstreckende Klappenachse schwenkbar
angeordnet ist; wobei die Klappenachse der Lager-
achse der Lageranordnung entspricht und die Topf-
offnung des Topfelements der Lageranordnung in
Richtung zu einem Rotorkopf-Anschlussbereich des
Rotorblattes weist und entgegen der in einem laufen-
den Betrieb des Rotorblattes auftretenden Flieh-
kraftrichtung angeordnet ist.

[0017] Mit dem erfindungsgem&aRen Rotorblatt sind
im Wesentlichen die gleichen Vorteile zu erzielen, wie
sie bereits oben in Zusammenhang mit der erfin-
dungsgemalien Lageranordnung erlautert wurden.
Dariiber hinaus gestattet das erfindungsgemalfie Ro-
torblatt trotz seiner geringen Dicke und den damit
verbundenen sehr beengten rdumlichen Verhaltnis-
sen fur Lager und Lagerelemente eine reibungsarme
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Aufnahme der Klappenfliehkrafte, eine Verbesserung
der Rotorblatt-Klappenfunktion und eine Steigerung
der Zuverlassigkeit und Sicherheit des Rotorblattes.
Uberdies ist eine Reduzierung der Wartungsinterval-
le des Blattes und des Drehfllgelflugzeugs erzielbar,
welches mit einem solchen Rotorblatt ausgestattet
ist.

[0018] Die der Erfindung zugrunde liegende Aufga-
be wird gemaf einem dritten Aspekt geltst durch ein
erfindungsgemalles Drehflugelflugzeug mit den
Merkmalen des Anspruchs 15. Mit dem erfindungs-
gemalen Drehfligelflugzeug sind die gleichen Vor-
teile erreichbar, wie sie im Zusammenhang mit dem
erfindungsgemalien Rotorblatt erldutert wurden.

Ausflihrungsbeispiel

[0019] Bevorzugte Ausfiihrungsbeispiele der Erfin-
dung mit zusatzlichen Ausgestaltungsdetails und
weiteren Vorteilen sind nachfolgend unter Bezugnah-
me auf die beigeflgten Zeichnungen naher beschrie-
ben und erlautert.

KURZE BESCHREIBUNG DER ZEICHNUNGEN
[0020] Es zeigt:

[0021] Fig. 1 einen schematischen Langsschnitt
durch eine erfindungsgemafe Lagerancrdnung ge-
maf einer ersten Ausfiihrungsform;

[0022] Fig. 2 eine schematische, teilweise geschnit-
tene Draufsicht auf ein erfindungsgeméafles Rotor-
blatt mit einer erfindungsgemafen Lageranordnung
gemal} einer zweiten Ausfuhrungsform;

[0023] Fig. 3 eine vergréfRerte Ansicht des Berei-
ches X in Fig. 2;

[0024] Fig. 4 eine schematische Seitenansicht ei-
nes Walzkérpers eines innerhalb der Lageranord-
nung von Fig. 2 und 3 verwendeten Walzlagers;

[0025] Fig. 5 eine schematische Schnittansicht ent-
lang der Linie V-V in Fig. 3; und

[0026] Fig.6 eine schematische, vergrélierte
Schnittansicht entlang der Linie VI-VI in Fig. 3;

DARSTELLUNG VON BEVORZUGTEN AUSFUH-
RUNGSBEISPIELEN

[0027] In der nachfolgenden Beschreibung und in
den Figuren werden zur Vermeidung von Wiederho-
lungen gleiche Bauteile und Komponenten auch mit
gleichen Bezugszeichen gekennzeichnet, sofern kei-
ne weitere Differenzierung erforderlich ist.

[0028] In der Fig. 1 ist ein schematischer Langs-

schnitt einer ersten Ausflihrungsform einer erfin-
dungsgemalien Lageranordnung fUr ein hochgradig
fliehkraftbelastetes Bauteil gezeigt. Die auf das Bau-
teil und die Lageranordndung wirkende Fliehkraft
bzw. die Fliehkraftrichtung ist in der Zeichnung durch
einen Pfeil F; angedeutet. Die Lageranordnung um-
fasst ein Lager, welches eine Lagerachse A besitzt,
die sich im Wesentlichen in Fliehkraftrichtung F oder
im Wesentlichen parallel zu dieser erstreckt. Parallel
zur Lagerachse A verlauft ein zylindrischer Lagerbol-
zen 2 in dem Lager. Die Lageranordnung umfasst fer-
ner ein Topfelement 4, in dem der Lagerbolzen 2 zu-
sammen mitdem Lager gelagert ist. Das Topfelement
4 umgreift den Lagerbolzen 2 und das Lager. Die
Topf6ffnung 4a des Topfelementes 4 ist entgegen der
Fliehkraftrichtung Fg angeordnet. Im vorliegenden
Beispiel, welches die einfachste Form der erfin-
dungsgemalen Lageranordnung darstellt, bildet die
radiale Innenumfangsflache 4b des Topfelementes 4
selbst ein Gleitlager fur den Lagerbolzen 2. Generell
kann fur den Lagerbolzen 2 jedoch auch ein separa-
tes Lager, z.B. in Form eines (oder auch mehrerer)
Walzlager vorgesehen sein, welches dann innerhalb
des Topfelementes 4 angeordnet ist. Das Topfele-
ment 4 bzw. das Lager ist mit einem geeigheten
Schmiermittel, z.B. einem Schmierfett, versehen.

[0029] Wie in der Fig. 1 des Weiteren zu erkennen
ist, besitzt der Lagerbolzen 2 an seiner in Flieh-
kraftrichtung F; weisenden, dem Boden 4c des Topf-
elementes 4 zugewandten Seite eine fliehkraftabstit-
zende asymmetrische konvexe bzw. ballige Stirnfla-
che 2a. Diese asymmetrische konvexe Stimflache 2a
stltzt sich am Boden 4¢ ab und nimmt die Fliehkrafte
auf. Die Konvexitat der Stirnflache 2a definiert einen
bezogen auf die Lagerachse A exzentrischen Aufla-
gepunkt P (oder ggf. auch eine exzentrische Auflage-
linie), der bei einer Drehung des Lagerbolzens 2 im
Lager bzw. relativ zum Topfelement 4 eine Kreisbahn
um die Lagerachse A beschreibt. Der axiale Auflage-
punkt P ist also aus der axialen Mitte des Lagerbol-
zens 2 heraus versetzt. Der Begriff ,Konvexitat" um-
fasst im Sinne der Erfindung eine Krimmung in einer
oder mehreren Ebenen, also insbesondere eine drei-
dimensionale Kriimmung, welche zu einer Balligen,
asymmetrischen Form bzw. Kontur der Stirnflache 2a
fahrt. Ferner fallen unter die Konvexitat auch mehrere
konvex gekrimmte oder schraggestellte Einzelfla-
chen, die an der Stirnflache 2a des Lagerbolzens 2
ausgebildet oder angeordnet sind.

[0030] Infolge der asymmetrischen Form der Stirn-
flache 2a und der exzentrischen Anordnung des Auf-
lagepunktes P beschreibt dieser bei einer Drehung
des Lagerbolzens 2 um die Achse A eine Kreisbahn
auf dem Boden 4c. In dem Topfelement 4 befindli-
ches Schmiermittel, das durch die Fliehkrafteinwir-
kung insbesondere in den Bereich des Bodens 4c¢ ge-
drlckt ist, wird deshalb bei schwellenden oder oszil-
lierenden Schwenkbewegungen des Lagerbolzens 2
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verdrangt. Dadurch entsteht ein Zwangsschmie-
rungseftekt, der in Verbindung mit dem Topfelement
4, dessen positive Eigenschaften bereits weiter oben
erlautert wurden, zu einer reduzierten Reibung und
einer dauerhaften und zuverlassigen Schmierung
beitragt. Dies ist insbesondere unter hohen axialen
Belastungen und bei kleinen, hochfrequenten
Schwenkbewegungen von Vorteil.

[0031] In der Fig. 2 ist eine schematische, teilweise
geschnittene Draufsicht auf ein erfindungsgemalles
Hubschrauber-Rotorblatt 6 mit einer erfindungsge-
malien Lageranordnung gemald einer zweiten Aus-
fahrungsform dargestellt. Fig. 3 zeigt eine vergrolier-
te Ansicht des Bereiches X in Fig. 2.

[0032] Das Rotorblatt 6 umfasst mindestens eine in
einen Rotorblatt-Profilkdérper 8 integrierte Rotorblatt-
klappe 10, nachfolgend kurz Klappe 10 genannt. Die-
se Klappe 10 ist in einem Rotorblatt-Klappenlager 12
gelagert, welches mit einer erfindungsgemafien La-
geranordnung versehen ist, auf die nachfolgend noch
naher eingegangen wird. An dem Rotorblatt-Klap-
penlager 12 ist die Klappe 10 um eine sich in Spann-
weiten- bzw. Langsrichtung des Rotorblatts 6 erstre-
ckende Klappenachse A schwenkbar angeordnet.

[0033] Wie in Fig. 2 erkennbar, ist das Rotorblatt 6
bzw. die Klappe 10 in diesem Beispiel mit zwei in
Spannweitenrichtung voneinander beabstandeten,
im Wesentlichen gleichartigen Lageranordnungen
ausgestattet. Diese befinden sich jeweils an einem zu
einer Rotorblattspitze (nicht gezeigt) bzw. zu einem
Rotorkopf-Anschlussbereich (nicht gezeigt) weisen-
den Endbereich der Klappe 10. Die gemeinsame La-
gerachse A dieser zwei Lageranordnungen ent-
spricht der Klappenachse A. FiUr die nachfolgende
Beschreibung wird der Einfachheit halber nur auf
eine dieser Lageranordnungen Bezug genommen
werden, da die andere, wie bereits erwahnt, gleichar-
tig ausgestaltet und ausgerichtet ist.

[0034] Wie am deutlichsten aus der Fig. 3 hervor-
geht, besitzt die Lageranordnung wiederum ein Topf-
element 4, welches auf eine nachfolgend noch ge-
nauer beschriebene Art und Weise mit dem Rotor-
blatt-Profilkérper 8 verbunden ist. In dem Topfele-
ment 4 ist ein Nadellager 14 und ein darin gelagerter
Klappenlagerbolzen 16 angeordnet. Der Klappenla-
gerbolzen 16 und das Nadellager 14 definieren die
Lagerachse A. Das Topfelement 4 umgreift den in der
Zeichnung rechten Endbereich des Klappenlagerbol-
zens 16 und das gesamte Nadellager 14. An der lin-
ken Seite ragt der Klappenlagerbolzen 16 durch ein
Dichtungselement 18 hindurch aus dem Topfelement
4 heraus. Wie die Zeichnung zeigt, weist die Topfoff-
nung 4a des Topfelements 4 in Richtung zu dem Ro-
torkopf-Anschlussbereich des Rotorblattes 6 (d.h. zur
linken Seite der Fig. 2 und 3).

[0035] Die Topfdffnung 4a ist also entgegen der in
einem laufenden Betrieb des Rotorblattes 6 auftre-
tenden Fliehkraftrichtung F angeordnet. Ahnlich wie
der Lagerbolzen 2 von Fig. 1 verfigt der Klappenla-
gerbolzen 16 an seiner dem Boden 4c¢ des Topfele-
mentes 4 zugewandten Seite Uber eine fliehkraftab-
stitzende asymmetrische konvexe Stirnflache 16a
mit einem exzentrisch angeordneten Auflagepunkt P.
Bei der Ausfilhrungsform nach Fig. 2 und 3 bildet
eine radiale Innenumfangsflache 4b des Topfelemen-
tes 4 eine aullere Lagerschale fUr die zylindrischen
Walzkoérper 14a des Nadellagers 14. Daraus resul-
tiert eine kompaktere Bauweise der Lageranordnung
bzw. eine niedrigere Bauhdhe.

[0036] Wie aus der Fig. 4 erkennbar ist, die eine
schematische Seitenansicht des Walzkdrpers 14a
zeigt, besitzt ein Walzkérper 14a an seiner in Flieh-
kraftrichtung Fr weisenden Seite (ahnlich wie bei
dem Lagerbolzen 2 gemafl Fig. 1 und dem Klappen-
lagerbolzen 16) eine fliehkraftabstitzende asymmet-
rische konvexe Stirnflache 14b. Diese Stirnflache
14b stitzt sich an einer Stirnflache 4d eines stufen-
formigen Absatzes des Topfelementes 4 ab, die ent-
gegen die Fliehkraftrichtung F weist (siehe Fig. 3).
Die asymmetrische Konvexitat der Stirnflache 14b ist
SO ausgestaltet, dass sie einen bezogen auf die je-
weilige Walz- oder Drehachse A,, des jeweiligen
Walzkdrpers 14a exzentrischen axialen Auflagepunkt
P.« (oder auch eine exzentrische Auflagelinie) defi-
niert, der bei einer Drehung des betreffenden Walz-
kérpers 14a relativ zur Stirnflache 4d eine Kreisbahn
um die Walz- oder Drehachse A, beschreibt.

[0037] Der dadurch erzielbare positive Effekt ist im
Wesentlichen der gleiche, wie er weiter oben im Zu-
sammenhang mit dem Lagerbolzen 2 von Fig. 1 be-
schrieben wurde. DarUber hinaus ist folgendes anzu-
merken: Obwoh| Nadellager Gblicherweise nicht zur
Aufnahme hoher axialer Krafte ausgelegt sind, kann
das Nadellager 14 zuverlassig in einem sehr starken
Fliehkraftfeld arbeiten, weil aufgrund der dargelegten
Lésung die Schmierung und die Gleiteigenschaften
der nadelartigen Walzkorper 14a verbessert und
Reibkorrosion (Pitting) sowie der Verschleill zwi-
schen Nadel-Stirnflachen und kontaktierenden late-
ralen Gleitflachen des Topfelementes 4 erheblich re-
duziert wird.

[0038] Wie insbesondere aus der Fig. 3 deutlicher
hervorgeht, stitzt sich der Klappenlagerbolzen 16 mit
seiner fliehkraftabstitzenden asymmetrischen kon-
vexen Stirnflache 16a axial gegen eine in der Fig. 3
linke Stirnflache 20a eines stiftartigen Auflagerele-
ments 20 ab, welches im Boden 4¢ des Topfelemen-
tes 4 angeordnet ist. Es entsteht eine Punkt-Auflage.
Dieses stiftartige Auflagerelement wird nachfolgend
als Auflagerbolzen 20 bezeichnet. Der Auflagerbol-
zen 20 ist in einer in der Fig. 3 auf der rechten Seite
des Topfelementes 4 eingezeichneten Ausnehmung
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22 angeordnet, die in eine Offnung 4e im Boden 4¢
mundet. Die Ausnehmung 22 selbst ist in einem Ein-
satz 24 ausgeformt, welcher in eine Aussparung in
der rechten Seite des Topfelementes 4 eingeflgt und
dort gesichert ist.

[0039] Die Ausnehmung 22 ist bis auf die Offnung
4e gegenulber der Aufienseite des Topfelementes 4
verschlossen bzw. abgedichtet, so dass auch unter
hoher Fliehkrafteinwirkung kein Schmiermittel aus
dem Topfelement 4 bzw. dem Einsatz 24 entweichen
kann. Die dem Klappenlagerbolzen 16 zugeordnete
Stirnflache 20a des Auflagerbolzens 20 ist in dieser
Ausflihrungsform plan. Sie kann je nach Anwen-
dungsfall jedoch ebenfalls konvex oder sogar konkav
sein, vorausgesetzt, der Radius der Konkavitat ist
grofder als der Radius der konvexen Stirnflache des
Auflagerbolzens 20.

[0040] Wie die Fig. 3 weiter zeigt, sind die Lager-
achse A des Klappenlagerbolzens und die Achse A,
des Auflagerbolzens 20 parallel und seitlich versetzt
zueinander angeordnet. Der seitliche Versatz ist in
diesem Ausfluhrungsbeispiel so gewéhlt, dass bei ei-
ner Neutralstellung des drehbaren Klappenlagerbol-
zens 16 bzw. der schwenkbaren Klappe 10 der an der
asymmetrischen konvexen Stirnflache 16a des Klap-
penlagerbolzens 16 befindliche Auflagepunkt P ge-
nau auf der Achse A, des Auflagerbolzens 20 liegt.

[0041] Der Auflagerbolzen 20 ist des Weiteren in ei-
ner zur Lagerachse A im Wesentlichen parallelen
Richtung gegen eine Vorspannkraft eines Vorspann-
elementes 26 (z.B. eine Spiral- oder Tellerfeder), wel-
che den Auflagerbolzen 20 gegen die Stirnflache 16a
des Klappenlagerbolzens 16 driickt, axial verschieb-
bar bzw. langsverschiebbar. Auf diese Weise ist eine
Minimierung von Zwangskraften socwie eine Abfede-
rung bei einer Biegung des Rotorblattes 6 und einer
unsymmetrischen Belastung beider Achsen A, A,
realisierbar. Die Vorspannkraft des Vorspannelemen-
tes 26 ist vorzugsweise einstellbar, was bei geeigne-
ter Abdichtung zum Beispiel durch eine mit der rech-
ten Bodenflache des Auflagerbolzens 20 korrespon-
dierende Stellschraube 28 oder eine andere geeigne-
te Stelleinrichtung erfolgen kann. Da auch die zweite
Lageranordnung der Klappe 10 entsprechend ausge-
stattet ist, kann somit eine zusatzliche Fliehkraftiage-
rung der Klappe 10 durch zwei axial gefederte Aufla-
gerbolzen 20 erreicht werden. Infolge der Topfstruk-
tur des Topfelementes 4 ist hierbei auch der jeweilige
Auflagerbolzen 20 stets ausreichend mit Schmiermit-
tel versehen.

[0042] Auf der in der Fig. 3 linken Seite des Topfe-
lementes 4 ist der Klappenlagerbolzen 16 in einem
rechten Klappenrahmenbereich 10a mit einem rech-
ten Ende eines Lagerzapfens 30 eines Klappenbeta-
tigungselementes 32 (hier: ein Zugband) verbunden.
Die Verbindung istin diesem Beispiel als Schraubver-

bindung ausgefiihrt. Es sind jedoch auch andere ge-
eignete Verbindungsformen, wie z.B. Pressverbin-
dungen, Schweillverbindungen, eine einstlckige
Ausgestaltung der beiden Teile, usw. denkbar. Ein lin-
kes Ende des Lagerzapfens 30 ist in einem linken
Klappenrahmenbereich 10b fixiert und besitzt einen
Innensechskant oder dergleichen zur Betétigung der
Schraubverbindung.

[0043] Uber den Lagerzapfen 30 greift das Zugband
32 zur Ubertragung einer Stellbewegung an der Klap-
pe 10 an. Das Zugband 32 ist mit Hilfe eines mit zwei
lateralen Dichtungselementen 34 abgedichteten wei-
teren Nadellagers 36 um eine Achse A, welche die
Langsachse des Lagerzapfens 30 darstellt, um den
Lagerzapfen 30 schwenkbar gelagert. Die Walzkor-
per dieses Nadellagers 36 kénnen fur eine verbes-
serte Fliehkraftabstiitzung in analoger Weise zu den
oben beschriebenen Walzkdrper 14a des Nadella-
gers 14 ausgestaltet, ausgerichtet und gegen eine
Stirnflache eines in einem klappenseitigen Auge des
Zugbands 32 vorgesehenen stufenférmigen Absat-
zes abgestitzt sein. Zur Vermeidung Gbermaliiger
elastischer Verformungen durch die Zugkraft des
Zugbandes 32 sollte dessen Angriffspunkt in Klap-
penlangsrichtung méglichst nahe an dem Klappenla-
ger 12 liegen.

[0044] Der Klappenlagerbolzen 16 und der
Lagerzapfen 30 des Zugbandes 32 verlaufen im We-
sentlichen parallel zueinander und durchdringen sich
an ihrem Verbindungsbereich mit einem seitlichen
Versatz V gegenseitig. Die Durchdringung erfolgt hier
mittels der zuvor erwahnten Schraubverbindung.

[0045] Wie in der Fig. 5 erkennbar, die eine sche-
matische Schnittansicht entlang der Linie V-V in
Fig. 3 zeigt, ist der seitliche Versatz V bei diesem
Ausflhrungsbeispiel in Héhenrichtung bzw. in Profil-
dickenrichtung des Rotorblattes 6 bzw. der Klappe 10
vorgesehen. Der Klappenlagerbolzen 16 und der
Lagerzapfen 30 bilden damit gewissermalien eine
Achskorpereinheit aus, die jedoch Gber zwei unter-
schiedliche, voneinander beabstandete Lagerachsen
flr zwei unterschiedliche Elemente verfligt, namlich
die Achse A flr das Zugband 32 und die Schwenk-
achse A fur die Klappe 10 selbst. In einer Neutralstel-
lung der Klappe 10 und bei einer Betrachtung dersel-
ben in einer Draufsicht (siehe Fig. 3) fluchten die
Achsen A und A,,. Bei einer Schenkbewegung der
Klappe 10 wird gleichzeitig auch der Lagerzapfen 30
um die Achse A bzw. relativ zu dieser geschwenkt.
Dadurch ergibt sich nicht nur eine relativ flache und
aerodynamisch ginstige Bauweise, sondern auch
ein relativ groRer Hebelarm zur Ubertragung eines
bei einer gegebenen Stellkraft mdglichst grof’en
Schwenkmomentes auf die Klappe 10.

[0046] Es ist an dieser Stelle nochmals anzumer-
ken, dass auch die zweite Lageranordnung der Klap-
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pe 10, d.h. die in der Fig. 2 auf der linken Seite ein-
gezeichnete Lageranordnung, analog zu der zuvor
beschriebenen ausgestaltet ist und Gber gleiche Ach-
sen A und A, verflgt, so dass eine blockierungsfreie
Klappenbewegung und -betétigung mdéglich ist. Der
einzige wesentliche Unterschied zwischen den bei-
den Lageranordnungen ist, dass bei der einen das
Zugband 32 an einem oberen und bei der anderen an
einem unteren Bereich des Rotorblattprofils bzw.
Profilkérpers angeordnet ist und damit ober- bzw. un-
terhalb der Achse A angreift. Dies istin der Fig. 5 an-
gedeutet. Auf diese Weise ist es méglich, flr eine ge-
genlaufige Klappenstellbewegung (auf und ab) im-
mer nur eines der beiden Zugbander 32 der Klappe
10 auf Zug zu beanspruchen. Diese Klappenbetati-
gungselemente kénnen somit flacher bzw. dinner
und leichter ausgestaltet werden.

[0047] Unter Bezugnahme auf die Fig. 3 sowie die
Fig. 6, die eine schematische, vergroRerte Schnittan-
sicht entlang der Linie VI-VI in Fig. 3 zeigt, wird nun
die Befestigung der Klappe 10 am Rotorblatt-Profil-
kérper 8 erlautert werden. Diese Befestigung erfolgt
Uber das Topfelement 4 der jeweiligen Lageranord-
nung. Das Topfelement 4 ist hierbei mit einem Seiten-
bereich bzw. einem seitlichen Ansatz 4fin oder an ei-
nem Hinterkantenbereich des Rotorblatt-Profilkér-
pers 8 fixiert. Wie besonders aus Fig. 6 hervorgeht,
ist der Ansatz 4f in eine Aussparung 8a eingefiigt, die
in dem Hinterkantenbereich des Rotorblatt-Profilkor-
pers 8 geformt ist. Diese Aussparung 8a mundet Gber
eine in einer hinteren Wandung 8b vorgesehene
Durchgangs6ffnung 8¢ hinweg in einem Hohlraum 8d
des Rotorblatt-Profilkérpers B. Dieser Hohlraum 8d
ist beispielsweise Uber einen verschliellbaren Deckel
an der Ober- und/oder Unterseite des Rotorblatt-Pro-
filkérpers 8 zuganglich. Mit Hilfe eines vom Ansatz 4f
ausgehenden Befestigungsbolzens 38, der sich in
Profiltiefenrichtung des Rotorblattes 6 durch die
Durchgangséffnung 8c hindurch erstreckt, ist das
Topfelement 4 am Rotorblatt-Profilkbrper 8 ver-
schraubt. Damit ist die Klappe 10 beweglich am Ro-
torblatt-Profilkdrper 8 gesichert.

[0048] Wie Fig. 5 des Weiteren verdeutlicht, ist das
Topfelement 4 elastisch in dem Hinterkantenbereich
des Rotorblatt-Profilkdrpers 8 befestigt, was vorzugs-
weise mit Hilfe von geeigneten elastischen Elemen-
ten erfolgt. Im vorliegenden Fall ist der Befestigungs-
bolzen 38 mittels Unterlegscheiben 40 und einer HUI-
se 42, die aus einem Elastomerwerkstoff hergestelit
sind, elastisch gelagert. Auf Seiten des Hohlraums
8d ist der Befestigungsbolzen 38 zusatzlich durch
eine Buchse 44 hindurch geflihrt, die an ihren Ran-
dern mit Elastomerpuffern 46 oder dergleichen verse-
hen ist, die sich elastisch an Seitenwanden des Hohl-
raums 8d abstltzen.

[0049] Daruber hinaus ist das Topfelement 4 — und
damit die Klappe 10 an ihren Endbereichen — in einer

im Wesentlichen senkrecht zur Klappenachse A und
annahernd in Profiltiefenrichtung des Rotorblattes 6
verlaufenden Achse A geringflgig schwenkbar ge-
lagert. Diese geringfugige Schwenkbarkeit wird in
dem gegebenen Ausfihrungsbeispiel durch den
elastisch gelagerten Befestigungsbolzen 38 gewéahr-
leistet, dessen Langsachse hier die Schwenkachse
A Tlr das Topfelement 4 bildet. Die Schwenkbarkeit
des Topfelementes 4 kann grundsatzlich jedoch auch
durch andere geeignete Schwenklager oder drehe-
lastische Lagerelemente, die eine entsprechende
Biegung oder Verformung zulassen, erzielt werden.
Auf die zuvor beschriebene Art und Weise wird im
Rotorbetrieb eine Gbermalige elastische Verformung
der Klappe 10 sowie ein Blockieren oder VVerklemmen
der Klappe 10 bei einer unterschiedlichen Biegung
bzw. Verformung von Rotorblatt 6 und Klappe 10 ver-
mieden. Und aus Winkeldifferenzen zwischen diesen
Komponenten entstehende Zwangsmomente wer-
den minimiert.

[0050] In diesem Zusammenhang ist anzumerken,
dass bei dem erfindungsgemaéafen Rotorblatt 6, wel-
ches mit den oben beschriebenen Lageranordnun-
gen ausgestattet ist, die Klappe 10 selbst mdglichst
biege- und verwindungssteif ausgefihrt werden soll-
te. Dies kann zum Beispiel mit Hilfe einer Klappe er-
reicht werden, die im Wesentlichen aus einem Kohle-
faser-Verbundwerkstoff hergestellt ist.

[0051] Die Lageranordnungen der Klappe 10 kon-
nen mit l6sbaren Deckeln 48, welche mit der Aulien-
kontur des Rotorblattprofils fluchten, abgedeckt bzw.
fir Montage- und Demontagezwecke zuganglich ge-
macht werden (siehe Fig. 2 und 3) Erfindungsgemaf
ist vorzugsweise ein Drehfligelflugzeug, insbeson-
dere ein Hubschrauber, mit mindestens einem erfin-
dungsgemalflen Rotorblatt 6 mit mindestens einer er-
findungsgemafen Lageranordnung der zuvor be-
schriebenen Art versehen.

[0052] Die Erfindung ist nicht auf die obigen Ausfuh-
rungsbeispiele, die lediglich der allgemeinen Erlaute-
rung des Kerngedankens der Erfindung dienen, be-
schrankt. Im Rahmen des Schutzumfangs kann die
erfindungsgemalfe Losung vielmehr auch andere als
die oben konkret beschriebenen Ausgestaltungsfor-
men annehmen. Insbesondere kann das Topfele-
ment in Abhangigkeit der jeweiligen Form des ge-
wahlten Lagers und des Lagerbolzens sowie in Ab-
hangigkeit der jeweiligen spezifischen Anwendungs-
form auch eine andere, komplexere Form als in den
Ausfiihrungsbeispielen annehmen. Das Topfelement
kann in diesem Zusammenhang des Weiteren (ber
andere oder zusatzliche Befestigungsabschnitte als
den beschriebenen Ansatz 4f verfigen. Zudem kann
die fliehkraftabstlitzende asymmetrische konvexe
Stirnflache des Lagerbolzens und/oder der Walzkor-
per und/oder des stiftartigen Auflagerelementes/Auf-
lagerbolzens mit mindestens einem nanostrukturier-
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ten Festschmierstoff versehen sein. Auf diese Weise
lasst sich eine Schmierwirkung verbessern und Fret-
ting vermeiden.

[0053] Ferner ist es denkbar, die fliehkraftabstuit-
zende Stirnflache des (Klappen-)Lagerbolzens plan
auszufihren und statt dessen die diesem Bolzen zu-
gewandte bzw. zugeordnete Stirnflache des Aufla-
gerbolzens bzw. des stiftartigen Auflagerelementes
asymmetrisch konvex auszubilden und mit einem ex-
zentrischen Auflagepunkt zu versehen. Auch eine
Kombination aus entsprechenden asymmetrischen
konvexen Stirnflachen von (Klappen-)Lagerbolzen
und Auflagerbolzen ist grundsétzlich realisierbar. Die
fliehkraftabstlitzende asymmetrische konvexe Stirn-
flache der Walzkdrper des im Rahmen der erfin-
dungsgemalien Lageranordnung verwendeten Walz-
lagers kann in analoger Ausfihrung auch bei ande-
ren Walzlagertypen als den beschriebenen Nadella-
gern Anwendung finden, so z.B. auch bei Walzlagern
mit zylinderférmigen, tonnenférmigen oder kegelrol-
lenférmigen Walzkérpern. Ferner ist es méglich, das
erfindungsgemalfie Rotorblatt nicht nur mit einer, son-
dern mit mehreren Klappen zu versehen, die auch an
der Vorderkante des Rotorblattprofils angeordnet
sein kénnen.

[0054] Bezugszeichen in den Ansprichen, der Be-
schreibung und den Zeichnungen dienen lediglich
dem besseren Verstandnis der Erfindung und sollen
den Schutzumfang nicht einschranken.

Bezugszeichenliste

2 Lagerbolzen

2a Asymmetrische konvexe fliehkraftabstitzen-
de Stirnflache von 2

4 Topfelement

4a Topféffnung von 4

4b Innenumfangsflache von 4

4c Boden von 4

4d Stirnflache an stufenformigem Absatz von 4

4e Offnung in 4¢

4f Seitlicher Ansatz von 4

6 Rotorblatt

8 Rotorblatt-Profilkrper

8a Aussparung in 8

8b Hintere Wandung von 8

8c Durchgangséffnung in 8b

8d Hohlraum in 8

10 Rotorblattklappe

10a Rechter Klappenrahmenbereich

10b Linker Klappenrahmenbereich

12 Rotorblatt-Klappenlager

14 Nadellager

14a Walzkérper von 14

14b Asymmetrische konvexe fliehkraftabstitzen-
de Stirnflache von 14

16 Klappenlagerbolzen

16a Asymmetrische konvexe fliehkraftabstutzen-
de Stirmflache von 16

18 Dichtungselement

20 Stiftartiges Auflagerelement/Auflagerbolzen

20a Stirnflache von 20

22 Ausnehmung

24 Einsatz

26 Vorspannelement

28 Stellschraube

30 Lagerzapfen flr 32

32 Zugband

34 Dichtungselemente

36 Nadellager

38 Befestigungsbolzen

40 Elastische Unterlegscheiben

42 Elastische Hulse

44 Buchse

46 Elastomerpuffer

48 Deckel

Lagerachse/Klappenachse

Achse von 20

Walz- oder Drehachse

Achse von 30, 32

Schwenkachse von 4

Fliehkraft/Fliehkraftrichtung

Axialer Auflagepunkt von 2 bzw. 16

Axialer Auflagepunkt von 14a

Versatz von 16 und 30

Einzelheit aus Fig. 2

2z

N
@
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H
x
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Patentanspriiche

1. Lageranordnung flr ein hochgradig fliehkraft-
belastetes Bauteil (6, 10), umfassend
—wenigstens ein Lager (14), welches eine Lagerach-
se (A) besitzt, die sich im Wesentlichen in Flieh-
kraftrichtung (F) erstreckt;
— mindestens einen sich parallel zur Lagerachse (A)
in dem Lager (14) erstreckenden Lagerbolzen (2, 16);
und
—ein Topfelement (4), in dem der Lagerbolzen (2, 16)
zusammen mit dem Lager (14) gelagert ist, wobei
das Topfelement (4) den Lagerbolzen (2, 16) und das
Lager (14) umgreift und die Topféffnung (4a) des
Topfelementes (4) entgegen der Fliehkraftrichtung
(FRr) angeordnet ist,
dadurch gekennzeichnet, dass
der Lagerbolzen (2, 16) an seiner in Fliehkraftrich-
tung (Fg) weisenden, dem Boden (4c¢) des Topfele-
mentes (4) zugewandten Seite eine fliehkraftabstit-
zende asymmetrische konvexe Stirnflache (2a, 16a)
besitzt, deren Konvexitat einen bezogen auf die La-
gerachse (A) exzentrischen Auflagepunkt (P) oder
eine exzentrische Auflagelinie definiert, der (P) bzw.
die bei einer Drehung des Lagerbolzens (2, 16) rela-
tiv zum Topfelement (4) eine Kreisbahn um die Lage-
rachse (A) beschreibt.

2. Lageranordnung flr ein hochgradig fliehkraft-
belastetes Bauteil (6, 10), umfassend
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—wenigstens ein Lager (14), welches eine Lagerach-
se (A) besitzt, die sich im Wesentlichen in Flieh-
kraftrichtung (Fg) erstreckt;

— mindestens einen sich parallel zur Lagerachse (A)
in dem Lager (14) erstreckenden Lagerbolzen (2, 16);
und

— ein Topfelement (4), in dem der Lagerbolzen (2, 16)
zusammen mit dem Lager (14) gelagert ist, wobei
das Topfelement (4) den Lagerbolzen (2, 16) und das
Lager (14) umgreift und die Topféffnung (4a) des
Topfelementes (4) entgegen der Fliehkraftrichtung
(Fr) angeordnet ist,

dadurch gekennzeichnet, dass

das Lager (14, 36) einen oder mehrere Walzkérper
(14a) aufweist, die an ihrer in Fliehkraftrichtung (Fg)
weisenden Seite eine fliehkraftabstitzende asymme-
trische konvexe Stirnflache (14b) besitzen,

die sich an einer entgegen die Fliehkraftrichtung (Fg)
weisenden Stirnflache (4d) des Topfelementes (4)
abstitzt und

deren Konvexitat einen bezogen auf die jeweilige
Walz- oder Drehachse (A,,) des jeweiligen Walzkér-
pers (14a) exzentrischen Auflagepunkt (P,,) oder
eine exzentrische Auflagelinie definiert, der (P) bzw.
die bei einer Drehung des betreffenden Walzkérpers
(14a) relativ zur Stirnflache (14b) des Topfelementes
(4) eine Kreisbahn um die Walz- oder Drehachse
(Py) beschreibt.

3. Lageranordnung nach Anspruch 1 oder 2, da-
durch gekennzeichnet, dass eine radiale Innenflache
(4b) des Topfelementes (4) eine dulRere Lageschale
fur die Walzkorper (14a) bildet.

4. Lageranordnung nach einem oder mehreren
der vorhergenannten Anspriiche, dadurch gekenn-
zeichnet, dass sich der Lagerbolzen (16) mit seiner
fliehkraftabstitzenden asymmetrischen konvexen
Stirnflache (16a) axial gegen eine Stirnflache (20a)
eines im Boden (4¢) des Topfelementes (4) angeord-
neten stiftartigen Auflagerelements (20) abstGtzt.

5. Lageranordnung nach einem oder mehreren
der vorhergenannten Anspriche, dadurch gekenn-
zeichnet, dass das stiftartige Auflagerelement (20) in
einer zur Lagerachse (A) im Wesentlichen parallelen
Richtung gegen eine Vorspannkraft eines Vorspann-
elementes (26), welches das stiftartige Auflagerele-
ment (20) gegen die Stirnflache (16a) des Lagerbol-
zens (16) drickt, axial verschiebbar ist.

6. Lageranordnung nach einem oder mehreren
der vorhergenannten Anspriiche, dadurch gekenn-
zeichnet, dass die Vorspannkraft des Vorspannele-
mentes (26) einstellbar (28) ist.

7. Lageranordnung nach einem oder mehreren
der vorhergenannten Ansprliche, dadurch gekenn-
zeichnet, dass die Lagerachse (A) des Lagerbolzens
(16) und die Achse (A,g) des stiftartigen Auflagerele-

mentes (20) parallel zueinander versetzt angeordnet
sind.

8. Lageranordnung nach einem oder mehreren
der vorhergenannten Anspriche, dadurch gekenn-
zeichnet, dass die dem Lagerbolzen (16) zugewand-
te Stirnflache des stiftartigen Auflagerelementes (20)
konvex ausgebildet ist.

9. Lageranordnung nach einem oder mehreren
der vorhergenannten Ansprliche, dadurch gekenn-
zeichnet, dass die fliehkraftabstlitzende asymmetri-
sche konvexe Stirnflache (2a, 16a; 14b) des Lager-
bolzens (2, 16) und/oder der Walzkdrper (14a)
und/oder des stiftartigen Auflagerelementes (20) mit
mindestens einem nanostrukturierten Festschmier-
stoff versehen ist.

10. Rotorblatt (6), insbesondere fir ein Drehfli-
gelflugzeug, umfassend
— mindestens eine in einen Rotorblatt-Profilkérper (8)
integrierte Rotorblattklappe (10); und
— mindestens ein mit wenigstens einer Lageranord-
nung nach einem der Anspriche 1 bis 10 versehenes
Rotorblatt-Klappenlager (12),
an dem die Rotorblattklappe (10) um eine sich in
Spannweitenrichtung des Rotorblatts (6) erstrecken-
de Klappenachse (A) schwenkbar angeordnet ist,
wobei die Klappenachse (A) der Lagerachse (A) der
Lageranordnung entspricht und die Topfoffnung (4a)
des Topfelements (4) der Lageranordnung in Rich-
tung zu einem Rotorkopf-Anschlussbereich des Ro-
torblattes (6) weist und entgegen der in einem laufen-
den Betrieb des Rotorblattes (6) auftretenden Flieh-
kraftrichtung (FR) angeordnet ist.

11. Rotorblatt (6) hach Anspruch 10, dadurch ge-
kennzeichnet, dass das Topfelement (4) mit einem
Seitenbereich (4f) in einem Hinterkantenbereich (8a)
des Rotorblatt-Profilkérpers (8) befestigt ist.

12. Rotorblatt (6) nach Anspruch 10 oder 11, da-
durch gekennzeichnet, dass das Topfelement (4)
elastisch (40, 42, 44, 46) in dem Hinterkantenbereich
des Rotorblatt-Profilkdrpers (8) befestigt (38) ist.

13. Rotorblatt (6) nach einem oder mehreren der
Anspriche 10 bis 12, dadurch gekennzeichnet, dass
das Topfelement (4) um eine im Wesentlichen senk-
recht zur Klappenachse (A) und im Wesentlichen in
Profiltiefenrichtung des Rotorblattes (6) verlaufende
Achse (A;¢) geringflgig schwenkbar gelagert ist.

14. Rotorblatt (6) nach einem oder mehreren der
Anspriiche 10 bis 12, dadurch gekennzeichnet, dass
dieses mindestens ein an der Rotorblattklappe (10)
angreifendes Klappenbetatigungselement (32) be-
sitzt, welches an einem an der Rotorblattklappe (10)
angreifenden Lagerzapfen (30) schwenkbar gelagert
ist, und
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der Lagerbolzen (16) des Rotorblatt-Klappenlagers
(12) und der Lagerzapfen (30) des Klappenbetati-
gungselementes (32) im Wesentlichen parallel zuein-
ander verlaufen und sich mit einem seitlichen Versatz
(V) gegenseitig durchdringen.

15. Drehfligelflugzeug, insbesondere  Hub-
schrauber, umfassend mindestens ein Rotorblatt
nach einem der Anspriche 10 bis 14 mit mindestens

einer Lageranordnung nach einem der Anspriiche 1
bis 9.

Es folgen 5 Blatt Zeichnungen
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Gyratory Crusher Main Shaft Sleeve

Field of invention

The present invention relates to a gyratory crusher main shaft sleeve for positioning at an
uppermost end of a crusher main shaft and in particular, although not exclusively, to a

sleeve having a tapered wall thickness.

Background art

Gyratory crushers are used for crushing ore, mineral and rock material to smaller sizes.
Typically, the crusher comprises a crushing head mounted upon an elongate main shaft. A
first crushing shell is mounted on the crushing head and a second crushing shell is mounted
on a frame such that the first and second crushing shells define together a crushing gap
through which the material to be crushed is passed. A driving device is arranged to rotate
an eccentric assembly about the lower portion of the shaft so as to cause the crushing head
to perform a gyratory pendulum movement and crush the material introduced in the

crushing gap.
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US 2009/0008489 discloses a hydraulically adjustable cone crusher in which an axial
bearing assembly comprises a hydraulic adjustment cylinder for adjusting the setting of the
crusher. US 4,919,349 discloses a gyratory crusher having a dual seal arrangement that
utilises forced air and a gasket arrangement to block contaminants entering the crusher.

SU 897280 describes a cone crusher that has a step cup bearing to absorb and transmit the

crushing force of the crusher head.

The gyratory pendulum movement of the crushing head is supported by a lower bearing
assembly positioned below the crushing head and a top bearing into which an upper end of
the main shaft is journalled. Typically, the main shaft upper end is protected against wear
by a sleeve. Commonly, the protective sleeve comprises a cylindrical geometry and is held
at the main shaft via an interference or friction fit. This arrangement however requires the
sleeve to be heated to increase its diameter to enable mounting and possible disassembly at

the main shaft.

Example protective sleeves are disclosed in US 1,592,313; US 1,748,102; RU 718160 and
RU 940837.

However, a number of problems exist with conventional protective sleeves. In particular,
if the time taken to friction fit the heated sleeve onto the main shaft end is too great it is not
uncommon for the sleeve to cool and shrink before it is forced onto the shaft to the correct
and final position. Additionally, disassembly is often problematic as the sleeve is required
to be cut before it can be removed. On large crushers, protective sleeves have a substantial
wall thickness and this cutting operation can be time and labour intensive with the added
risk of potential damage to the shaft. What is required is a main shaft sleeve that addresses

the above problem.

Summary of the Invention

It is an object of the present invention to provide a sleeve for a main shaft of a gyratory
crusher that enables convenient attachment and detachment at the shaft so as to be quickly

and conveniently assembled and disassembled.
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The objective is achieved by providing a sleeve having an internal facing surface that
tapers inwardly in the axial direction towards a longitudinal axis of the sleeve from a first
(lower) end to a second (upper) end. The present sleeve arrangement is configured for
secure mounting in position via an interference or friction fit arrangement in direct contact
with a tapered end region of the main shaft. In particular, a conical shape profile of the
internal facing surface of the sleeve is capable of sliding over a corresponding conical
shaped main shaft end region without risk of the sleeve seizing prematurely at the shaft
before reaching its fully matted position. As with existing devices, the present sleeve may
be heated to increase its diameter immediately prior to assembly. Similarly, to facilitate

disassembly, heat may be applied to the sleeve together with mechanical agitation.

According to a first aspect of the present invention there is provided a gyratory crusher
main shaft sleeve for friction fitting over an uppermost end of a crusher main shaft, the
sleeve comprising: an elongate axial wall extending around a longitudinal axis of the
sleeve, the wall having an internal facing surface for positioning in contact with an
outward facing surface of the main shaft, and an external facing surface relative to the
longitudinal axis, the wall extending between the internal and external facing surfaces; the
wall having a first end for positioning at a lower region of the main shaft and a second end
for positioning at an upper region of the main shaft relative to the lower region; wherein a
thickness of the wall at a region between the first and second ends decreases in a direction
from the second end to the first end; characterised in that: in the axial direction the internal
facing surface at said region e¢xtends transverse to the longitudinal axis so as to taper

inwardly towards the axis in the direction from the first to the second end.

Preferably, the region over which the thickness of the wall decreases extends substantially

the full axial length of the sleeve.

Preferably, the sleeve further comprises a radial wall extending perpendicular or transverse
to the axial wall, the radial wall positioned at or towards the second end and extending
inwardly towards the longitudinal axis. Optionally, the radial wall comprises a through

bore positioned at the longitudinal axis of the sleeve.
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Preferably, a cross sectional shape profile of the external facing surface is substantially
circular. Preferably, a cross sectional shape profile of the internal facing surface is
substantially circular. Preferably, a shape profile of the external facing surface defines a
section of a cylinder in the axial direction. Preferably, a shape profile of the internal facing

surface defines a section of a cone in the axial direction.

Optionally, the sleeve comprises at least one groove indented in the internal facing surface.
Additionally, the groove may extend in a circumferential direction around a region of the
internal facing surface. Optionally, the groove extends in a direction axially along the
internal facing surface. Optionally, the sleeve may further comprise at least one bore
provided through the wall to allow the passage of a fluid to the internal facing surface.
Accordingly, the bore is capable of allowing a lubricating fluid to be introduced through
the body of the sleeve so as to flood the region between the internal facing surface of the
sleeve and the external facing surface of the main shaft at the region of the sleeve. Where
the sleeve comprises a groove at the internal facing surface, the lubricating fluid is capable
of flowing within the grdove both circumferentially and axially to fully lubricate the sleeve

and main shaft interface.

Optionally, at a region of the first end, the internal facing surface is curved radially
outward relative to the longitudinal axis in a direction towards the external facing surface

such that the wall thickness decreases to zero at the curved region.

According to a second aspect of the present invention there is provided a gyratory crusher
main shaft comprising: a shaft body having a first end for positioning at a lower region of
the crusher and a second end for positioning at an upper region of the crusher relative to
the first end; characterised in that: a thickness of the shaft body is tapered in the axial
direction of the main shaft at a region of the second end so as to decrease in cross sectional
arca; and the main shaft further comprises a sleeve as detailed herein friction fitted over the

tapered region at the second end of the main shaft.

According to a third aspect of the present invention there is provided a gyratory crusher

comprising a main shaft and a sleeve as described herein.
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Brief description of drawings

A specific implementation of the present invention will now be described by way example

only and with reference to the following drawings in which:

Figure 1 is a cross-sectional side view of a gyratory crusher having a main shaft supported
at its upper end by a top bearing set and having a protective sleeve mounted about the
upper end of the main shaft according to a specific implementation of the present
invention;

Figure 2 is a magnified view of the upper region of the crusher of figure 1.

Detailed description of preferred embodiment of the invention

Referring to figure 1, a crusher comprises a frame 100 having an upper frame 101 and a
lower frame 102. A crushing head 103 is mounted upon an elongate shaft 107. A first
crushing shell 105 is fixably mounted on crushing head 103 and a second crushing shell
106 is fixably mounted at top frame 101. A crushing zone 104 is formed between the
opposed crushing shells 105, 106. A discharge zone 109 is positioned immediately below

crushing zone 104 and is defined, in part, by lower frame 102.

Upper frame 101 is further divided into a topshell 111, mounted upon lower frame 102
(alternatively termed a bottom shell), and a spider that extends from topshell 111 and
represents an upper portion of the crusher. The spider comprises two diametrically
opposed arms 110 that extend radially outward from a central cap positioned on a
longitudinal axis 115 extending through frame 100 and the gyratory crusher generally.
Arms 110 are attached to an upper region of topshell 111 via an intermediate annular
flange that is centred around longitudinal axis 115. Typically, arms 110 and topshell 111

form a unitary structure and are formed integrally.

A drive (not shown) is coupled to main shaft 107 via a drive shaft 108 and suitable gearing
116 so as to rotate shaft 107 eccentrically about longitudinal axis 115 and to cause

crushing head 103 to perform a gyratory pendulum movement and crush material
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introduced into crushing gap 104. An upper end region of a shaft 113 comprises an axial
taper to define an upper conical section. The cone 113 tapers inwardly in the bottom to top
direction away from head 103. A very uppermost end 117 of shaft 107 is maintained in an
axially rotatable position by a top bearing assembly 112. Similarly, a bottom end 118 of
shaft 107 is supported by a bottom bearing assembly 119.

To avoid excessive wear of the upper conical portion 113, a substantially cylindrical wear
sleeve 114 is mounted over and about shaft region 113. Sleeve 114 is held in position at
region 113 by an interference of friction fit and is provided in close touching contact over
the axial length of sleeve 114. Accordingly, sleeve 114 is positioned intermediate between
bearing assembly 112 and region 113 to absorb the radial and axial loading forces resultant

from the crushing action of the gyratory pendulum movement.

With reference to figure 2, sleeve 114 comprises an external facing surface 201 and an
internal facing surface 200, the orientation of faces 201, 200 being relative to the
longitudinal axis 115 extending through shaft region 113 and sleeve 114. Internal facing
surface 200 is secured in direct contact against an external facing surface 202 of conical
region 113. Accordingly, internal facing surface 200 tapers inwardly towards longitudinal
axis 115 from a first end 207 and a second end 208, where the first end 207 is positioned
below second end 208 within the crusher during normal use. A cross sectional shape
profile of internal facing surface 200 and external facing surface 201 is circular
substantially the length of sleeve 114 between first and second ends 207, 208. However,
external facing surface 201 is aligned substantially parallel with axis 115 such that sleeve
114 when viewed externally comprises a substantially cylindrical geometry. According to
this configuration, the annular axial wall 209 of sleeve 114 that is defined between apposed
surfaces 200, 201 comprises a thickness that tapers and reduces in a direction from second
upper end 208 to first lower end 207. As will be appreciated, to enable sleeve 114 to fit in
close shrink-fit contact with conical end portion 113, the taper angle of inner surface 200 is
substantially equal to the taper angle of the external facing surface 202 of shaft region 113

relative to axis 115.
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At first end 207, a thickness of walls 209 decrease sharply as internal facing surface 200
curves outwardly 204 forwards external facing surface 201. This curved or sharp annular
edge region 204 is configured to fit in close contact against a shoulder region 205 of shaft
107 that curves radially outward at a region immediately above crushing shell 105 and

head 103.

Uppermost end 117 of shaft 107 is retained in position by a mounting pin 206, aligned at
axis 115, that extends axially downward from a mounting boss 207. Boss 207 and pin 206

are positioned coaxially with shaft end 113 and sleeve 114.

A radial wall 203 extends perpendicular to axial wall 209 and is orientated inwardly
towards axis 115 at second end 208. A bore 210 is provided through radial wall 203 of a
diameter sufficient to accommodate boss 207 such that wall 203 extends around boss 207
from axial wall 209. Accordingly, sleeve 114 is fully mated in position over conical shaft
region 113 when radial wall 203 is seated against shaft end 117. In this configuration,

axial wall 209 is positioned intermediate between top bearing 112 and shaft region 113.

According to the specific implementation, the axial wall 209 comprises a thickness that
decreases from second end 208 to first end 207 uniformly over the entire length of sleeve

114 with the exception of curved end region 204.
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Claims

I. A gyratory crusher main shaft sleeve (114) for friction fitting over an uppermost
end (113) of a crusher main shaft (107), the sleeve (114) comprising:

an elongate axial wall (209) extending around a longitudinal axis (115) of the
sleeve (114), the wall (209) having an internal facing surface (200) for positioning in
contact with an outward facing surface (202) of the main shaft (107), and an external
facing surface (201) relative to the longitudinal axis (115), the wall (209) extending
between the internal (200) and external (201) facing surfaces;

the wall (209) having a first end (207) for positioning at a lower region (205) of
the main shaft (107) and a second end (208) for positioning at an upper region (117) of the
main shaft (107) relative to the lower region (205);

wherein a thickness of the wall (209) at a region between the first (207) and
second (208) ends decreases in a direction from the second end (208) to the first end (207);

characterised in that:

in the axial direction the internal facing surface (200) at said region extends
transverse to the longitudinal axis (115) so as to taper inwardly towards the axis (115) in

the direction from the first (207) to the second (208) end.

2. The sleeve as claimed in claim 1 wherein the region over which the thickness of

the wall (209) decreases extends substantially the full axial length of the sleeve (114).

3. The sleeve as claimed in any preceding claim further comprising a radial wall
(203) extending perpendicular or transverse to the axial wall (209), the radial wall (203)
positioned at or towards the second end (208) and extending inwardly towards the

longitudinal axis (115).

4, The sleeve as claimed in claim 3 wherein the radial wall (203) comprises a

through bore (210) positioned at the longitudinal axis (115) of the sleeve (114).

5. The sleeve as claimed in any preceding claim wherein a cross sectional shape

profile of the external facing surface (201) is substantially circular.
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6. The sleeve as claimed in any preceding claim wherein a cross sectional shape

profile of the internal facing surface (200) is substantially circular.

7. The sleeve as claimed in any preceding claim wherein a shape profile of the

external facing surface (201) defines a section of a cylinder in the axial direction.

8. The sleeve as claimed in any preceding claim wherein a shape profile of the

internal facing surface (200) defines a section of a cone in the axial direction.

9. The sleeve as claimed in any preceding claim further comprising at least one

groove indented in the internal facing surface (200).

10. The sleeve as claimed in claim 9 wherein the groove extends in a circumferential

direction around a region of the internal facing surface (200).

11. The sleeve as claimed in claim 9 or 10 wherein the groove extends in a direction

axially along the internal facing surface (200).

12. The sleeve as claimed in any preceding claim further comprising at least one bore
provided through the wall (209) to allow the passage of a fluid to the internal facing
surface (200).

13. The sleeve as claimed in any preceding claim wherein at a region of the first end
(207), the internal facing surface (200) is curved radially outward (204) relative to the
longitudinal axis (115) in a direction towards the external facing surface (201) such that the

wall thickness decreases to zero at the curved region (204).

14. A gyratory crusher main shaft comprising:
a shaft body (107) having a first end (118) for positioning at a lower region of the
crusher and a second end (117) for positioning at an upper region of the crusher relative to

the first end (118);
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characterised in that:

a thickness of the shaft body (107) is tapered in the axial direction of the main
shaft at a region (113) of the second end (117) so as to decrease in cross sectional area; and

the main shaft further comprises a sleeve (114) as claimed in any preceding claim

friction fitted over the tapered region (113) at the second end (117) of the main shaft.

15. A gyratory crusher comprising a main shaft (107) and a sleeve (114) as claimed in

claim 14.
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Abstract:

A gyratory crusher main shaft sleeve for friction fitting over an uppermost end of a crusher
main shaft. The sleeve comprises an elongate axial wall for positioning in contact with an
outward facing surface of the main shaft. The axial wall comprises a thickness that
decreases in a direction from a second upper end to a first lower end wherein the internal
facing surface of the sleeve extends transverse to a longitudinal axis of the sleeve so as to

taper inwardly towards the axis in a direction from the first to the second end.

Figure 2
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Gyratory Crusher Main Shaft Sleeve

Field of invention

The present invention relates to a gyratory crusher main shaft sleeve for positioning at an
uppermost end of a crusher main shaft and in particular, although not exclusively, to a

sleeve having a tapered wall thickness.

Backeround art

Gyratory crushers are used for crushing ore, mineral and rock material to smaller sizes.
Typically, the crusher comprises a crushing head mounted upon an elongate main shaft. A
first crushing shell is mounted on the crushing head and a second crushing shell is mounted
on a frame such that the first and second crushing shells define together a crushing gap
through which the material to be crushed is passed. A driving device is arranged to rotate
an eccentric assembly about the lower portion of the shaft so as to cause the crushing head
to perform a gyratory pendulum movement and crush the material introduced in the

crushing gap.
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US 2009/0008489 discloses a hydraulically adjustable cone crusher in which an axial
bearing assembly comprises a hydraulic adjustment cylinder for adjusting the setting of the
crusher. US 4,919,349 discloses a gyratory crusher having a dual seal arrangement that
utilises forced air and a gasket arrangement to block contaminants entering the crusher.

SU 897280 describes a cone crusher that has a step cup bearing to absorb and transmit the

crushing force of the crusher head.

The gyratory pendulum movement of the crushing head is supported by a lower bearing
assembly positioned below the crushing head and a top bearing into which an upper end of
the main shaft is journalled. Typically, the main shaft upper end is protected against wear
by a sleeve. Commonly, the protective sleeve comprises a cylindrical geometry and is held
at the main shaft via an interference or friction fit. This arrangement however requires the
sleeve to be heated to increase its diameter to enable mounting and possible disassembly at

the main shaft.

Example protective sleeves are disclosed in US 1,592,313; US 1,748,102; RU 718160 and
RU 940837.

However, a number of problems exist with conventional protective sleeves. In particular,
if the time taken to friction fit the heated sleeve onto the main shaft end is too great it is not
uncommon for the sleeve to cool and shrink before it is forced onto the shaft to the correct
and final position. Additionally, disassembly is often problematic as the sleeve is required
to be cut before it can be removed. On large crushers, protective sleeves have a substantial
wall thickness and this cutting operation can be time and labour intensive with the added
risk of potential damage to the shaft. What is required is a main shaft sleeve that addresses

the above problem.

Summary of the Invention

It is an object of the present invention to provide a sleeve for a main shaft of a gyratory
crusher that enables convenient attachment and detachment at the shaft so as to be quickly

and conveniently assembled and disassembled.
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The objective is achieved by providing a sleeve having an internal facing surface that
tapers inwardly in the axial direction towards a longitudinal axis of the sleeve from a first
(lower) end to a second (upper) end. The present sleeve arrangement is configured for
secure mounting in position via an interference or friction fit arrangement in direct contact
with a tapered end region of the main shaft. In particular, a conical shape profile of the
internal facing surface of the sleeve is capable of sliding over a corresponding conical
shaped main shaft end region without risk of the sleeve seizing prematurely at the shaft
before reaching its fully matted position. As with existing devices, the present sleeve may
be heated to increase its diameter immediately prior to assembly. Similarly, to facilitate

disassembly, heat may be applied to the sleeve together with mechanical agitation.

According to a first aspect of the present invention there is provided a gyratory crusher
main shaft sleeve for friction fitting over an uppermost end of a crusher main shaft, the
sleeve comprising: an elongate axial wall extending around a longitudinal axis of the
sleeve, the wall having an internal facing surface for positioning in contact with an
outward facing surface of the main shaft, and an external facing surface relative to the
longitudinal axis, the wall extending between the internal and external facing surfaces; the
wall having a first end for positioning at a lower region of the main shaft and a second end
for positioning at an upper region of the main shaft relative to the lower region; wherein a
thickness of the wall at a region between the first and second ends decreases in a direction
from the second end to the first end; characterised in that: in the axial direction the internal
facing surface at said region extends transverse to the longitudinal axis so as to taper

inwardly towards the axis in the direction from the first to the second end.

Preferably, the region over which the thickness of the wall decreases extends substantially

the full axial length of the sleeve.

Preferably, the sleeve further comprises a radial wall extending perpendicular or transverse
to the axial wall, the radial wall positioned at or towards the second end and extending
inwardly towards the longitudinal axis. Optionally, the radial wall comprises a through

bore positioned at the longitudinal axis of the sleeve.



10

15

20

25

30

WO 2014/019765 PCT/EP2013/062861

4-

Preferably, a cross sectional shape profile of the external facing surface is substantially
circular. Preferably, a cross sectional shape profile of the internal facing surface is
substantially circular. Preferably, a shape profile of the external facing surface defines a
section of a cylinder in the axial direction. Preferably, a shape profile of the internal facing

surface defines a section of a cone in the axial direction.

Optionally, the sleeve comprises at least one groove indented in the internal facing surface.
Additionally, the groove may extend in a circumferential direction around a region of the
internal facing surface. Optionally, the groove extends in a direction axially along the
internal facing surface. Optionally, the sleeve may further comprise at least one bore
provided through the wall to allow the passage of a fluid to the internal facing surface.
Accordingly, the bore is capable of allowing a lubricating fluid to be introduced through
the body of the sleeve so as to flood the region between the internal facing surface of the
sleeve and the external facing surface of the main shaft at the region of the sleeve. Where
the sleeve comprises a groove at the internal facing surface, the lubricating fluid is capable
of flowing within the groove both circumferentially and axially to fully lubricate the sleeve

and main shaft interface.

Optionally, at a region of the first end, the internal facing surface is curved radially
outward relative to the longitudinal axis in a direction towards the external facing surface

such that the wall thickness decreases to zero at the curved region.

According to a second aspect of the present invention there is provided a gyratory crusher
main shaft comprising: a shaft body having a first end for positioning at a lower region of
the crusher and a second end for positioning at an upper region of the crusher relative to
the first end; characterised in that: a thickness of the shaft body is tapered in the axial
direction of the main shaft at a region of the second end so as to decrease in cross sectional
area; and the main shaft further comprises a sleeve as detailed herein friction fitted over the

tapered region at the second end of the main shaft.

According to a third aspect of the present invention there is provided a gyratory crusher

comprising a main shaft and a sleeve as described herein.
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Brief description of drawings

A specific implementation of the present invention will now be described by way example

only and with reference to the following drawings in which:

Figure 1 is a cross-sectional side view of a gyratory crusher having a main shaft supported
at its upper end by a top bearing set and having a protective sleeve mounted about the
upper end of the main shaft according to a specific implementation of the present
invention;

Figure 2 is a magnified view of the upper region of the crusher of figure 1.

Detailed description of preferred embodiment of the invention

Referring to figure 1, a crusher comprises a frame 100 having an upper frame 101 and a
lower frame 102. A crushing head 103 is mounted upon an elongate shaft 107. A first
crushing shell 105 is fixably mounted on crushing head 103 and a second crushing shell
106 is fixably mounted at top frame 101. A crushing zone 104 is formed between the
opposed crushing shells 105, 106. A discharge zone 109 is positioned immediately below

crushing zone 104 and is defined, in part, by lower frame 102.

Upper frame 101 is further divided into a topshell 111, mounted upon lower frame 102
(alternatively termed a bottom shell), and a spider that extends from topshell 111 and
represents an upper portion of the crusher. The spider comprises two diametrically
opposed arms 110 that extend radially outward from a central cap positioned on a
longitudinal axis 115 extending through frame 100 and the gyratory crusher generally.
Arms 110 are attached to an upper region of topshell 111 via an intermediate annular
flange that is centred around longitudinal axis 115. Typically, arms 110 and topshell 111

form a unitary structure and are formed integrally.

A drive (not shown) is coupled to main shaft 107 via a drive shaft 108 and suitable gearing
116 so as to rotate shaft 107 eccentrically about longitudinal axis 115 and to cause

crushing head 103 to perform a gyratory pendulum movement and crush material
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introduced into crushing gap 104. An upper end region of a shaft 113 comprises an axial
taper to define an upper conical section. The cone 113 tapers inwardly in the bottom to top
direction away from head 103. A very uppermost end 117 of shaft 107 is maintained in an
axially rotatable position by a top bearing assembly 112. Similarly, a bottom end 118 of

shaft 107 is supported by a bottom bearing assembly 119.

To avoid excessive wear of the upper conical portion 113, a substantially cylindrical wear
sleeve 114 is mounted over and about shaft region 113. Sleeve 114 is held in position at
region 113 by an interference of friction fit and is provided in close touching contact over
the axial length of sleeve 114. Accordingly, sleeve 114 is positioned intermediate between
bearing assembly 112 and region 113 to absorb the radial and axial loading forces resultant

from the crushing action of the gyratory pendulum movement.

With reference to figure 2, sleeve 114 comprises an external facing surface 201 and an
internal facing surface 200, the orientation of faces 201, 200 being relative to the
longitudinal axis 115 extending through shaft region 113 and sleeve 114. Internal facing
surface 200 is secured in direct contact against an external facing surface 202 of conical
region 113. Accordingly, internal facing surface 200 tapers inwardly towards longitudinal
axis 115 from a first end 207 and a second end 208, where the first end 207 is positioned
below second end 208 within the crusher during normal use. A cross sectional shape
profile of internal facing surface 200 and external facing surface 201 is circular
substantially the length of sleeve 114 between first and second ends 207, 208. However,
external facing surface 201 is aligned substantially parallel with axis 115 such that sleeve
114 when viewed externally comprises a substantially cylindrical geometry. According to
this configuration, the annular axial wall 209 of sleeve 114 that is defined between apposed
surfaces 200, 201 comprises a thickness that tapers and reduces in a direction from second
upper end 208 to first lower end 207. As will be appreciated, to enable sleeve 114 to fit in
close shrink-fit contact with conical end portion 113, the taper angle of inner surface 200 is
substantially equal to the taper angle of the external facing surface 202 of shaft region 113

relative to axis 115.
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At first end 207, a thickness of walls 209 decrease sharply as internal facing surface 200
curves outwardly 204 forwards external facing surface 201. This curved or sharp annular
edge region 204 is configured to fit in close contact against a shoulder region 205 of shaft
107 that curves radially outward at a region immediately above crushing shell 105 and

head 103.

Uppermost end 117 of shaft 107 is retained in position by a mounting pin 206, aligned at
axis 115, that extends axially downward from a mounting boss 207. Boss 207 and pin 206

are positioned coaxially with shaft end 113 and sleeve 114.

A radial wall 203 extends perpendicular to axial wall 209 and is orientated inwardly
towards axis 115 at second end 208. A bore 210 is provided through radial wall 203 of a
diameter sufficient to accommodate boss 207 such that wall 203 extends around boss 207
from axial wall 209. Accordingly, sleeve 114 is fully mated in position over conical shaft
region 113 when radial wall 203 is seated against shaft end 117. In this configuration,

axial wall 209 is positioned intermediate between top bearing 112 and shaft region 113.

According to the specific implementation, the axial wall 209 comprises a thickness that
decreases from second end 208 to first end 207 uniformly over the entire length of sleeve

114 with the exception of curved end region 204.
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Claims

1. A gyratory crusher main shaft sleeve (114) for friction fitting over an uppermost
end (113) of a crusher main shaft (107), the sleeve (114) comprising:

an elongate axial wall (209) extending around a longitudinal axis (115) of the
sleeve (114), the wall (209) having an internal facing surface (200) for positioning in
contact with an outward facing surface (202) of the main shaft (107), and an external
facing surface (201) relative to the longitudinal axis (115), the wall (209) extending
between the internal (200) and external (201) facing surfaces;

the wall (209) having a first end (207) for positioning at a lower region (205) of
the main shaft (107) and a second end (208) for positioning at an upper region (117) of the
main shaft (107) relative to the lower region (205);

wherein a thickness of the wall (209) at a region between the first (207) and
second (208) ends decreases in a direction from the second end (208) to the first end (207);

characterised in that:

in the axial direction the internal facing surface (200) at said region extends
transverse to the longitudinal axis (115) so as to taper inwardly towards the axis (115) in

the direction from the first (207) to the second (208) end.

2. The sleeve as claimed in claim 1 wherein the region over which the thickness of

the wall (209) decreases extends substantially the full axial length of the sleeve (114).

3. The sleeve as claimed in any preceding claim further comprising a radial wall
(203) extending perpendicular or transverse to the axial wall (209), the radial wall (203)
positioned at or towards the second end (208) and extending inwardly towards the

longitudinal axis (115).

4. The sleeve as claimed in claim 3 wherein the radial wall (203) comprises a

through bore (210) positioned at the longitudinal axis (115) of the sleeve (114).

5. The sleeve as claimed in any preceding claim wherein a cross sectional shape

profile of the external facing surface (201) is substantially circular.
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6. The sleeve as claimed in any preceding claim wherein a cross sectional shape

profile of the internal facing surface (200) is substantially circular.

7. The sleeve as claimed in any preceding claim wherein a shape profile of the

external facing surface (201) defines a section of a cylinder in the axial direction.

8. The sleeve as claimed in any preceding claim wherein a shape profile of the

internal facing surface (200) defines a section of a cone in the axial direction.

9. The sleeve as claimed in any preceding claim further comprising at least one

groove indented in the internal facing surface (200).

10. The sleeve as claimed in claim 9 wherein the groove extends in a circumferential

direction around a region of the internal facing surface (200).

11. The sleeve as claimed in claim 9 or 10 wherein the groove extends in a direction

axially along the internal facing surface (200).

12. The sleeve as claimed in any preceding claim further comprising at least one bore
provided through the wall (209) to allow the passage of a fluid to the internal facing
surface (200).

13. The sleeve as claimed in any preceding claim wherein at a region of the first end
(207), the internal facing surface (200) is curved radially outward (204) relative to the
longitudinal axis (115) in a direction towards the external facing surface (201) such that the

wall thickness decreases to zero at the curved region (204).

14. A gyratory crusher main shaft comprising:
a shaft body (107) having a first end (118) for positioning at a lower region of the
crusher and a second end (117) for positioning at an upper region of the crusher relative to

the first end (118);
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characterised in that:

a thickness of the shaft body (107) is tapered in the axial direction of the main
shaft at a region (113) of the second end (117) so as to decrease in cross sectional area; and
the main shaft further comprises a sleeve (114) as claimed in any preceding claim

friction fitted over the tapered region (113) at the second end (117) of the main shaft.

15. A gyratory crusher comprising a main shaft (107) and a sleeve (114) as claimed in

claim 14.
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process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

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



MULTIPLE DEPENDENT CLAIM
FEE CALCULATION SHEET

Substitute for Form PTO-1360
(For use with Form PTO/SB/06)

Application Number

14418535

Filing Date

Applicant(s) Niklas ABERG

* May be used for additional claims or amendments

CLAIMS AS FILED AFTER FIRST AFTER SECOND * * *
AMENDMENT AMENDMENT
Indep I Depend Indep I Depend Indep I Depend Indep I Depend Indep I Depend Indep I Depend

1 1 1 51
2 1 1 52
3 1 1 53
4 1 1 54
5 1 1 55
6 1 1 56
7 1 1 57
8 1 1 58
9 1 1 59
10 1 1 60
11 2 1 61
12 2 1 62
13 2 1 63
14 1 1 64
15 1 1 65
16 66
17 67
18 68
19 69
20 70
21 71
22 72
23 73
24 74
25 75
26 76
27 77
28 78
29 79
30 80
31 81
32 82
33 83
34 84
35 85
36 86
37 87
38 88
39 89
40 90
41 91
42 92
43 93
44 94
45 95
46 96
47 97
48 98
49 99
50 100

Total Indep 2 3 0

- 6 ‘J = ‘J o ‘J

Depend

N N N




PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 14/418,535
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
e .00 0) N/A N/A N/A N/A 280
SEARCH FEE
o o o N/A N/A N/A N/A 480
EXAMINATION FEE
N FEE N/A N/A N/A N/A 720
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 15 minus 20= OR |« 80 - 0.00
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 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1480
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) 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.




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

| U.S. APPLICATION NUMBER NO. FIRST NAMED INVENTOR ATTY. DOCKET NO.
14/418,535 Niklas Aberg SMC 13979 WOUS
78686 | INTERNATIONAL APPLICATION NO. |
Sandvik/Diamond Innovations PCT/EP2013/062861
6325 Huntley Road LA. FILING DATE PRIORITY DATE
Worthington, OH 43085 06/20/2013 08/02/2012

CONFIRMATION NO. 2984
371 FORMALITIES LETTER

OB

Notification of Insufficiency Under 37 CFR 1.492 and/or 1.495 (DO/EO/US)

The following items have been submitted by the applicant or the International Bureau to the United States Patent
and Trademark Office as a Designated / Elected Office (37 CFR 1.495).

* Priority Document

+ Copy of the International Application filed on 01/30/2015

+ Copy of the International Search Report filed on 01/30/2015
* Preliminary Amendments filed on 01/30/2015

« Information Disclosure Statements filed on 01/30/2015

+ Inventor's Oath or Declaration filed on 01/30/2015

+ U.S. Basic National Fees filed on 01/30/2015

* Priority Documents filed on 01/30/2015

+ Authorization to Permit Access filed on 01/30/2015

+ Application Data Sheet (37 CFR 1.76) filed on 01/30/2015

The following items MUST be furnished within the period set forth below:

+ To avoid abandonment, a surcharge (for late submission of search fee, examination fee or inventor's oath or
declaration) as set forth in 37 CFR 1.492(h) of $140 for an undiscounted entity , must be submitted with the
missing items identified in this letter.

SUMMARY OF FEES DUE:

Total additional fees required for this application is $140 for an Undiscounted Entity:
+ $140 Surcharge.

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 1.495(c).

+ Properly executed inventor's oath or declaration for the following inventor(s) has not been submitted: Niklas
Aberg

ALL OF THE ITEMS SET FORTH ABOVE MUST BE SUBMITTED WITHIN TWO (2) MONTHS FROM THE
DATE OF THIS NOTICE. FAILURE TO PROPERLY RESPOND WILL RESULT IN ABANDONMENT.

The time period set above may be extended by filing a petition and fee for extension of time under the provisions

of 37 CFR 1.136(a).
page 1 of 2
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Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed
to the address given in the heading and include the U.S. application no. shown above (37 CFR 1.5)

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web.
https://sportal.uspto.gov/authenticate/AuthenticateUserlL ocalEPF .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.

VONDA M WALLACE

Telephone: (571) 272-3734

page 2 of 2
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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
14/418,535 01/30/2015 1480 SMC 13979 WOUS 15 3
CONFIRMATION NO. 2984
78686 FILING RECEIPT

Sandvik/Diamond Innovations

6325 Huntley Road R A

Worthington, OH 43085 000000074048998
Date Mailed: 03/20/2015

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)
Niklas Aberg, Sodra Sandby, SWEDEN;
Bengt-Arne Eriksson, Svedala, SWEDEN;
Fredrik Rosdahl, Sandviken, SWEDEN;
Applicant(s)
SANDVIK INTELLECTUAL PROPERTY AB, Sandviken, SWEDEN

Power of Attorney: The patent practitioners associated with Customer Number 78686

Domestic Priority data as claimed by applicant
This application is a 371 of PCT/EP2013/062861 06/20/2013

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.)
EUROPEAN PATENT OFFICE (EPO) 12179089.3 08/02/2012

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: 03/17/2015

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 14/418,535

Projected Publication Date: 371 Supplemental Fees Missing
Non-Publication Request: No

Early Publication Request: No
page 1 of 3



Title
GYRATORY CRUSHER MAIN SHAFT SLEEVE

Preliminary Class

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).

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

page 2 of 3



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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PTOIAADY (06-12)

Approved lor use through 017312014, OMB 0651-3032

LS. Patent and Trademark Office, U.S. DEPARTMENT OF COMMERCE

Linder the Paperwork Reductian Act ol 1925, no persons are required to respond 1o a collection of information unlass it displays a valid OMB conirol number,

DECLARATION {37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Title of GYRATORY CRUSHER MAIN SHAFT SLEEVE

Invention

As the below named inventor, | hereby declare that:

This declaration C
is directed fo: The attached application, or

D Uniled States application or PCT international apglication number

filed on

The above-identified application was made or authorized to be made by me.

| betieve that | am the eriginal inventor or an original joinl inventor of a claimed invention in the application.

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.5.C. 1001
by fine or imprisonment of nof more than five (5) years, or both.

WARNING:

Petitionerfapplicant is cautioned to avoid submitting personal information in documents filed in a patent agplication that may
contribute to identity theft. Personal information such as soclal security numbers, bank account numbers, or credit card numbers
(other than a check or credil card authorization form PT0-2038 submitted for payment purposes) is never required by the USPTO
o suppon a pelition or an application. If this type of personal information is included in documents submitted o the USPTO,
petitionersfapplicants should consider redacling such parsonal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
applicaticn (unfess a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuznce of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PT(O-2038 submitted for payment purposes are.nct retained in the application file and therefore are not publicly avaitable.

LEGAL NAME OF INVENTOR

Inventor: ABERG, E\,"-i-lflas Date (Oplicnal) : 020/5—’92"/?
Ty
Signaiure: %Zé'- &7
i

Note: An application dala shest (PTO/AIAM4 or equivalent), including naming the entire inventive entity, must accompany this farm.
Use an additichal PTO/SB/ALAD form for each additional invenior.

This coftection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The informatlon is required 1a oblain or relain a benefil by the public which is to lile (and
by lhe USPTO to process) an appiication, Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.11 and 1.14. This cotleclion is estimated to Lake 1 minute to
compleie, including galhering, preparing, and submitiing lhe compisled applicalion form lo the USPTO. Time wilt vary depending upan lhe individual case, Any
commenis an the amount of lme you require lo complete this form andfor suggeslions for reducing this burden, should be sent to the Ghief Information DOificer, LS.
Patent and Trademark Office, U.S. Department of Commerce, P.3. Box 1450, Alexandria, VA& 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TCQ
THIS ADDRESS. SEND TO: Commissioner for Patents, P.0O. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in completing iha form, call 1-800-PTG-8199 and seieci option 2.



Privacy Act Siatement

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 generat authority for the
collection of this information is 35 L.3.C. 2(b}2); (2} furnishing of the information salicited is valuntary;
and (3) the principal purpose for which the information is used by the U.8. Patent and Trademark
Office is to pracess 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 resuit in termination of proceedings or
abandonment of the application or expiration of the patent.

The infarmation provided by youl 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.8.C. 552) and the Privacy Act (§ 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 requtired by the Freadom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of
presenting evidence {o a court, magistrate, or administrative tribunal, including disclosures o
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 shail be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to § U.8.C. 552a(m)}.

A record related to an Internationat Application flled 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 Orgarnization, 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 Atomic Energy Act (42 U.5.C. 218(c}).

A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or hisfher designee, during an inspection of records conducted by GSA as
part of that agency's responsibitity to recommend improvements in records management
practices and proegrams, under awthority of 44 U.8.C. 2804 and 2908. Such disclosure shatt
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
ke 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 appfication 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 ar 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 systern of records may be disclosed, as a routine use, to a Federal, State,
or jocal law enforcement agency, if the USPTC becomes aware of a violation or potential
vialation of law or regulation.



Electronic Patent Application Fee Transmittal

Application Number:

14418535

Filing Date:

30-Jan-2015

Title of Invention:

GYRATORY CRUSHER MAIN SHAFT SLEEVE

First Named Inventor/Applicant Name:

Niklas Aberg

Filer:

Corinne R. Gorski

Attorney Docket Number:

SMC 13979 WOUS

Filed as Large Entity

Filing Fees for U.S. National Stage under 35 USC 371

Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Oath/Decl > 30 Mos From 371 commencement 1617 1 140 140

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:




Sub-Total in

Description Fee Code Quantity Amount USD($)

Extension-of-Time:

Miscellaneous:

Total in USD ($) 140




Electronic Acknowledgement Receipt

EFS ID: 21881882

Application Number: 14418535

International Application Number:

Confirmation Number: 2984
Title of Invention: GYRATORY CRUSHER MAIN SHAFT SLEEVE
First Named Inventor/Applicant Name: Niklas Aberg
Customer Number: 78686
Filer: Corinne R. Gorski

Filer Authorized By:

Attorney Docket Number: SMC 13979 WOUS
Receipt Date: 26-MAR-2015
Filing Date: 30-JAN-2015
Time Stamp: 10:11:20
Application Type: U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment yes

Payment Type Deposit Account
Payment was successfully received in RAM $140

RAM confirmation Number 16499

Deposit Account 505792

Authorized User

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




File Listing:

Document . . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
13979WOUSsi dOathNiklasA >7030
1 Oath or Declaration filed slgnedathiiidas no 2
berg.pdf
4¢26994d8298c7bea02dcc002627ae98265|
2e8d3
Warnings:

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the
Image File Wrapper and may affect subsequent processing

Information:

30662
2 Fee Worksheet (SB06) fee-info.pdf no 2
7761100e971ec50fd22062ac752d4a9b0bb)|
e666b
Warnings:
Information:
Total Files Size (in bytes); 87692

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

| U.S. APPLICATION NUMBER NO. FIRST NAMED INVENTOR ATTY. DOCKET NO. |
14/418,535 Niklas Aberg SMC 13979 WOUS
78686 | INTERNATIONAL APPLICATION NO. |
Sandvik/Diamond Innovations PCT/EP2013/062861
6325 Huntley Road LA. FILING DATE PRIORITY DATE
Worthington, OH 43085 06/20/2013 08/02/2012

CONFIRMATION NO. 2984
371 ACCEPTANCE LETTER

A

NOTICE OF ACCEPTANCE OF APPLICATION UNDER 35 U.S.C 371 AND 37 CFR 1.495

The applicant is hereby advised that the United States Patent and Trademark Office, in its capacity as a
Designated / Elected Office (37 CFR 1.495), has ACCEPTED the above identified international application for
national patentability examination in the United States Patent and Trademark Office.

The United States Application Number assigned to the application is shown above. A Filing Receipt will be
issued for the present application in due course. THE DATE APPEARING ON THE FILING RECEIPT AS THE
"FILING DATE or 371(c) DATE" IS THE DATE ON WHICH THE LAST OF THE 35 U.S.C. 371 (c)(1) and (c)(2)
REQUIREMENTS HAS BEEN RECEIVED IN THE OFFICE. THIS DATE IS SHOWN BELOW. The filing date of
the above identified application is the international filing date of the international application (Article 11(3) and 35
U.S.C. 363)

01/30/2015
DATE OF RECEIPT OF 35 U.S.C.
371(c)(1) and (c)(2) REQUIREMENTS

The following items have been received:

+ Copy of the International Application filed on 01/30/2015

+ Copy of the International Search Report filed on 01/30/2015
* Preliminary Amendments filed on 01/30/2015

« Information Disclosure Statements filed on 01/30/2015

+ Inventor's Oath or Declaration filed on 03/26/2015

+ U.S. Basic National Fees filed on 01/30/2015

* Priority Documents filed on 01/30/2015

+ Authorization to Permit Access filed on 01/30/2015

+ Application Data Sheet (37 CFR 1.76) filed on 01/30/2015

Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed
to the address given in the heading and include the U.S. application no. shown above (37 CFR 1.5)

VONDA M WALLACE

Telephone: (571) 272-3734
page 1 of 1
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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 REC'D ATTY.DOCKET.NO TOT CLAIMSJIND CLAIMS
14/418,535 01/30/2015 3725 1620 SMC 13979 wWOUS 15 3
CONFIRMATION NO. 2984
78686 UPDATED FILING RECEIPT
Sandvik/Diamond Innovations
6325 Huntley Road LT LR L P

Worthington, OH 43085
Date Mailed: 04/16/2015

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)
Niklas Aberg, Sodra Sandby, SWEDEN;
Bengt-Arne Eriksson, Svedala, SWEDEN;
Fredrik Rosdahl, Sandviken, SWEDEN;
Applicant(s)
SANDVIK INTELLECTUAL PROPERTY AB, Sandviken, SWEDEN

Power of Attorney: The patent practitioners associated with Customer Number 78686

Domestic Priority data as claimed by applicant
This application is a 371 of PCT/EP2013/062861 06/20/2013

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.)
EUROPEAN PATENT OFFICE (EPO) 12179089.3 08/02/2012

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: 03/17/2015

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 14/418,535

Projected Publication Date: 07/23/2015
Non-Publication Request: No

Early Publication Request: No
page 1 of 3



Title
GYRATORY CRUSHER MAIN SHAFT SLEEVE
Preliminary Class
241
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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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 14/418,535
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
e .00 0) N/A N/A N/A N/A 280
SEARCH FEE
o o o N/A N/A N/A N/A 480
EXAMINATION FEE
N FEE N/A N/A N/A N/A 720
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 15 minus 20= OR |« 80 - 0.00
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 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1480
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) 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.




PTOIAADY (06-12)

Approved lor use through 017312014, OMB 0651-3032

LS. Patent and Trademark Office, U.S. DEPARTMENT OF COMMERCE

Linder the Paperwork Reductian Act ol 1925, no persons are required to respond 1o a collection of information unlass it displays a valid OMB conirol number,

DECLARATION {37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Title of GYRATORY CRUSHER MAIN SHAFT SLEEVE

Invention

As the below named inventor, | hereby declare that:

This declaration C
is directed fo: The attached application, or

D Uniled States application or PCT international apglication number

filed on

The above-identified application was made or authorized to be made by me.

| betieve that | am the eriginal inventor or an original joinl inventor of a claimed invention in the application.

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.5.C. 1001
by fine or imprisonment of nof more than five (5) years, or both.

WARNING:

Petitionerfapplicant is cautioned to avoid submitting personal information in documents filed in a patent agplication that may
contribute to identity theft. Personal information such as soclal security numbers, bank account numbers, or credit card numbers
(other than a check or credil card authorization form PT0-2038 submitted for payment purposes) is never required by the USPTO
o suppon a pelition or an application. If this type of personal information is included in documents submitted o the USPTO,
petitionersfapplicants should consider redacling such parsonal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
applicaticn (unfess a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuznce of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PT(O-2038 submitted for payment purposes are.nct retained in the application file and therefore are not publicly avaitable.

LEGAL NAME OF INVENTOR

Inventor: ABERG, E\,"-i-lflas Date (Oplicnal) : 020/5—’92"/?
Ty
Signaiure: %Zé'- &7
i

Note: An application dala shest (PTO/AIAM4 or equivalent), including naming the entire inventive entity, must accompany this farm.
Use an additichal PTO/SB/ALAD form for each additional invenior.

This coftection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The informatlon is required 1a oblain or relain a benefil by the public which is to lile (and
by lhe USPTO to process) an appiication, Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.11 and 1.14. This cotleclion is estimated to Lake 1 minute to
compleie, including galhering, preparing, and submitiing lhe compisled applicalion form lo the USPTO. Time wilt vary depending upan lhe individual case, Any
commenis an the amount of lme you require lo complete this form andfor suggeslions for reducing this burden, should be sent to the Ghief Information DOificer, LS.
Patent and Trademark Office, U.S. Department of Commerce, P.3. Box 1450, Alexandria, VA& 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TCQ
THIS ADDRESS. SEND TO: Commissioner for Patents, P.0O. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in completing iha form, call 1-800-PTG-8199 and seieci option 2.



Privacy Act Siatement

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 generat authority for the
collection of this information is 35 L.3.C. 2(b}2); (2} furnishing of the information salicited is valuntary;
and (3) the principal purpose for which the information is used by the U.8. Patent and Trademark
Office is to pracess 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 resuit in termination of proceedings or
abandonment of the application or expiration of the patent.

The infarmation provided by youl 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.8.C. 552) and the Privacy Act (§ 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 requtired by the Freadom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of
presenting evidence {o a court, magistrate, or administrative tribunal, including disclosures o
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 shail be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to § U.8.C. 552a(m)}.

A record related to an Internationat Application flled 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 Orgarnization, 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 Atomic Energy Act (42 U.5.C. 218(c}).

A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or hisfher designee, during an inspection of records conducted by GSA as
part of that agency's responsibitity to recommend improvements in records management
practices and proegrams, under awthority of 44 U.8.C. 2804 and 2908. Such disclosure shatt
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
ke 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 appfication 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 ar 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 systern of records may be disclosed, as a routine use, to a Federal, State,
or jocal law enforcement agency, if the USPTC becomes aware of a violation or potential
vialation of law or regulation.



Electronic Patent Application Fee Transmittal

Application Number:

14418535

Filing Date:

30-Jan-2015

Title of Invention:

GYRATORY CRUSHER MAIN SHAFT SLEEVE

First Named Inventor/Applicant Name:

Niklas Aberg

Filer:

Corinne R. Gorski

Attorney Docket Number:

SMC 13979 WOUS

Filed as Large Entity

Filing Fees for U.S. National Stage under 35 USC 371

Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Oath/Decl > 30 Mos From 371 commencement 1617 1 140 140

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:




Sub-Total in

Description Fee Code Quantity Amount USD($)

Extension-of-Time:

Miscellaneous:

Total in USD ($) 140




Electronic Acknowledgement Receipt

EFSID: 22103235
Application Number: 14418535
International Application Number:
Confirmation Number: 2984

Title of Invention:

GYRATORY CRUSHER MAIN SHAFT SLEEVE

First Named Inventor/Applicant Name:

Niklas Aberg

Customer Number:

78686

Filer:

Corinne R. Gorski

Filer Authorized By:

Attorney Docket Number:

SMC 13979 WOUS

Receipt Date: 20-APR-2015
Filing Date: 30-JAN-2015
Time Stamp: 09:36:20

Application Type:

U.S. National Stage under 35 USC 371

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.)
13979WOUSSI dOathNikl >7030
1 Oath or Declaration filed Ighedi/athiviidas no 2
Aberg.pdf
4¢26994d8298c7bea02dcc002627ae98265|
2e8d3

Warnings:




The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the
Image File Wrapper and may affect subsequent processing

Information:

30662
2 Fee Worksheet (SB06) fee-info.pdf no 2
clce6415979eaf8e716f29b8158452433fe0
Warnings:
Information:
Total Files Size (in bytes); 87692

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.




Electronic Patent Application Fee Transmittal

Application Number:

14418535

Filing Date:

30-Jan-2015

Title of Invention:

GYRATORY CRUSHER MAIN SHAFT SLEEVE

First Named Inventor/Applicant Name:

Niklas Aberg

Filer:

Corinne R. Gorski

Attorney Docket Number:

SMC 13979 WOUS

Filed as Large Entity

Filing Fees for U.S. National Stage under 35 USC 371

Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Oath/Decl > 30 Mos From 371 commencement 1617 1 140 140

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:




Sub-Total in

Description Fee Code Quantity Amount USD($)

Extension-of-Time:

Miscellaneous:

Total in USD ($) 140




Electronic Acknowledgement Receipt

EFSID: 22103276
Application Number: 14418535
International Application Number:
Confirmation Number: 2984

Title of Invention:

GYRATORY CRUSHER MAIN SHAFT SLEEVE

First Named Inventor/Applicant Name:

Niklas Aberg

Customer Number:

78686

Filer:

Corinne R. Gorski

Filer Authorized By:

Attorney Docket Number:

SMC 13979 WOUS

Receipt Date: 20-APR-2015
Filing Date: 30-JAN-2015
Time Stamp: 09:40:05

Application Type:

U.S. National Stage under 35 USC 371

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.)
30662
1 Fee Worksheet (SB06) fee-info.pdf no 2
160a2560a50104d60f4b8882bfha0a1489b

97a46

Warnings:

Information:




Total Files Size (in bytes):| 30662

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 NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
14/418,535 01/30/2015 Niklas Aberg SMC 13979 WOUS
CONFIRMATION NO. 2984
78686 PUBLICATION NOTICE
Sandvik/Diamond Innovations
6325 Huntley Road IO A R

Worthington, OH 43085

Title:GYRATORY CRUSHER MAIN SHAFT SLEEVE

Publication No.US-2015-0202630-A1
Publication Date:07/23/2015

NOTICE OF PUBLICATION OF APPLICATION

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

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

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

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

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

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.
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to the crushing cone in a orusher, which has an culer cone 2 and a crushing cons 4
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Féreliggande uppfinning avser mindre och mellanstora krossar och sir-
skilt anordningar f£8r att infédsta en slitarmering till krosskonen i

en kross.

Fdreliggande uppfinning kan anvédndas med stdrsta fo6rdel inom byggnads-

och gruvindustrierna.

De mindre och mellanstora konkrossarna som nu dr i anvdndning omfat-
tar en yttre kon och en krosskon anordnad déri, varvid en krosskamma-
re bildas mellan dem. Xrosskonen #r monterad pd ett sfdriskt st8d och
fdst liksom dven den yttre konen till krossens stativ. Drivningen av
krosskonen sker med obalans eller excentriskt, Bade pa den yttre ko-
nen och krosskonen finns slitarmeringar monterade utformade som demon-
terbara koniska mantlar, som #r kopior av resp. kon. Beroende p& avse-
virda slagbelastningar, som upptrédder i krosskammaren, &r det en an-
ordning f£6r infistning av en slitarmering till krosskonen som &r en

av de mest kritiska enhéterna i en kross.

Inom tekniken #r en anordning f&6r infistning av en slitarmering till
krosskonen p& en kross k#nd, som uppvisar en slitarmeringsbeklddd ytt-
re kon och en slitarmeringsbeklddd krosskon monterad i densamma pa
ett sfiriskt st8d (jfr USSR Author”s Certificate No 410 808, Int. c¢l.
BO2c 2/04). Anordningen omfattar tryckhylsa anordnad pd &vre dnden
av slitarmeringen och formad som en skyddande képa férsedd med sido-
éppningar och som skyddar en mutter frdn f8rstdring som &r anordnad
under ‘hylsan. Muttern, som &r fdrsedd med sidodppningar, 8r skruvad
pa ett gingat fast skaft till konen, vars #ndyta &r f&rsedd med ett
diametralt spdr. Tryckhylsan och muttern &r l&sta mot skaftet pa ko-
nen med en konisk tapp inpassad i skaftets spér och i sidodppningar-

na pé& muttern och hylsan.

Vid montering av slitarmeringen pd konen skruvas muttern pd sitt skaft
till ett fdrutbestdmt ldge med avseende pd slitarmeringens &ndyta till
dess att Sppningar i muttern sammanfaller med det diametrala sparet

pd konens skaft. Tryckhylsan 4r dven monterad si att dess Oppningar
ligger i linje med 8ppningarna p& muttern och med spiret i konens
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skaft. Den lisande koniska tappen drives genom de i linje liggande
Sppningarna pd tryckhylsan, muttern och spidret i skaftet. Liget av
muttern i htjdled férutbestimmes £6r att sikerstilla en presspassning
-f6r slitarmeringen efter det tappen drivits in och f8r att bringa mut-
terns Sppningar i linje'med spdret i konens skéft.

D& man byter ut den slitna slitérmeringen utfdres operationerna i

omvind ordning.

P& grund av kravet att lasa muttefn endast i ett forutbestimt lige med
avseende p4 spiret i konens skaft #r det emellertid omdjligt att 4stad-
komma en jdmn ochrtiliréckiig presspassning fran bérjan fér:slitarme-
ringen. Allt eftersom 51itarmeringen blir utsliten forsimras pressen,
vilket resulterar i forstéring av passytan pa konen och dirmed funge—

rar den inte som den skall.
VDessutbm dr anordningen invecklad till sin konstruktion.

Inom tékniken dr en anordning f&r inféstning av en slitérmering till
krosskohen'pé en kross kind, som uppvisar en slitarmerad beklddd ytt-
re kon och en slitarmerad beklddd krosskon monterad ddri pad ett sfi-
riskt stéd (jfr USSR Author’s Certifidate No 304 975, Int. cl. BO2c
2/04) . Bven denna anofdning omfattar en tryckhylsa anofdhad,pé'den Sv-
re Hndytan av slitarmeringen och formad som en kdpa f£&r att skydda

en mutter anordnad dirunder mot fdrstdring, varvid muttern &r fOrsedd
med Sppningar och skruvad pé det gangade konskaftet Tryckhylsan och
muttern dr 1ista mot - varandra med én konisk tapp. Anordningen skiljer
sig frén den ovannZmnda anordningen genom att den ej har négot diamet-
ralt spar pd konskaftets Sndyta. I detta fall laser den koniska tappen
ej tryckhylsan och'muttefnrmot konen, utan liser tryckhylsan endast
mot muttern. Detta m5jliggdr s:alvétdragnlng av slitarmeringen di dess
passning 13ses. .upp.

Montering och demontering av anordningen utfsres pd samma sdtt som
vid den ftrst nimnda anordningen.

Fﬁrslitninggﬁ.av slitarmeringeh resulterar i en minskad styvhet i dess
skal, varigenom presspassningen 16ses till dess att den 4r helt elimi-

nerad.

vid drift'firkrosskonens l8sta slitarmering en Vissrradiell £6rskjut-
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ning i férhdllande till konen. Denna férskjutning passerar i £6ljd
omkring periferin pd slitarmeringens passyta.

Med en sddan fdrskjutning kommer slitarmeringen i léngsam rotation i
férhadllande till konen och med tkande friktionskraft medfsr den tryck-
hylsan som stdr i kontakt med slitarmeringens &ndyta och dven genom
tappen roteras muttern som under dtdragning utdvar genom samma tapp
och tryckhylsan en ny kraftverkan p& slitarmeringen s& att den brin-
gas att tita ordentligt med presspassning. Sjdlvitdragningen sker re-
gelbundet under slitarmeringens f®rslitning, vilket eliminerar fér-

stdring av passytan p& konkroppen.

Beroende p& kravet for exakt upplinjering av &ppningarna i muttern
och tryckhylsan f£8r att mottaga tappen misslyckas emellertid anord-
ningen med att Astadkomma en 8nskad presspassning for slitarmeringen.

Under det att man demonterar anordningen mdste tappen slas ut £or

att eliminera pressen i gdngfdrbindningen. Detta hindras av friktions-
kraften i tappliget som 8kats mangfaldigt jdmfoért med det som erhdlls
vid monteringen, beroende pi elastisk eller plastisk deformation av
tappen. Allt detta leder till att det ej gar att astadkomma en demon-
terbar férbindelse.

Kint inom tekniken #r Hven en anordning f6r att infésta en slitarme-
ring till krosskonen pi en trdghetskross, som Hr fdrsedd med en slit-
armerad yttre kon och en slitarmerad krosskon inuti densamma pa ett
sfariskt st6d (jfr USSR Author”s Certificate No 507 356 Int. cl. BO2c
2/04). Anordningen omfattar en tryckhylsa anordnad pd slitarmeringens
gvre #ndyta och en skruv placerad i en géngad Oppning upptagen i ko-
nens centrala area, vilken skruv 4r fdrsedd med en central Oppning
och en fliéns fdrsedd med giingade 8ppningar f&6r att upptaga bultarna
och med ett spdr f8r att upptaga en utskjutande del av tryckhylsan.
Tryckhylsan &r bultad till flinsen pd& skruven och &#r utrustad med en

skyddande kdpa fistad ddrpa.

D& man monterar anordningen skruvas skruven med tryckhylsan in i den
gingade Sppningen pd konen och vid kontakt mellan hylsan och slitar-
meringens indyta dras den &t med en kraft tillrdcklig for att siker-
stélla en tillricklig press mellan slitarmeringen och konens passyta.
Den skyddande kipan fistes sedan pd hylsan.
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Denna anordning medger en palitlig initiell presspassning f£6r slitar-
meringen., Samtidigt arbetar anordningen ifriga med en minskad &tdrag-

ning av slitarmeringen.

Det &r ihte nédvindigt med en slagbehandling p& skruven £or att utby-
ta den slitna slitarmeringen. Pressen i gdngan pa skruven frigdres ge-
nom att skruva upp bultarna som f&rbinder den med hylsan. D& man gjort

detta kan skruven ldtt avligsnas for hahd!

Eftersom emellertid de tilldtna dragpdkinningarna &r légre &n tryck-
pékinningarna dr det nddvandigt att'ékarbultarnas diameter avsevirt,
dd man tar i betréktande hillfasthetsférhallandena under dragpakdn-
ning. Bkning av bultarnas diameter &r begrdnsad genom anordningens
totala dimensioner, vilket resulterar i en otillférlitlig drift av

anordningen.

Dessutom resulterar en o-parallellitet mellan slitarmeringens &ndyta
och flinsplanet i att anordningens delar ofta utsittes fdr deforma-
fioner, di man fister slitarmeringen och d& den &r sjdlvatdragande,

vilket hindrar dembnteringen av anordningen och i sdrskilda fall g&r

den inoperativ.
'Vidare lider anordningen av en invecklad konstruktion.

Huvudindamilet med fdreliggande uppfinning &r att &stadkomma en anord-
ning £8r infistning av en slitamering till krosskonen, dir tryckhyl-
san och dess koppling till skruven &r s& utférda att &ka palltllgheten
i slltarmerlngens 1nféstning.

Med hénsyn £ill detta huvudindamal f&reslds en anordning £6r infést-
ning av en slitarmering till krosskonen i en kross, som uppvisar en
yttre kon och en krosskon monterad inuti denna pd ett sfdariskt stdd,
varvid konerna &r beklddda med slitarmeringax, omfattande en tryckhyl-
sa anordnad pd den &vre dndytan av slitarmeringen och férsedd med ut~
skjutande delar och en skruv placerad i ett géngat hal upptagen i
krosskonens centrala omréde, varvid skruven ir férsedd med en flins,
vilken 8r f&rsedd med gingade hil £8r att upptaga distansbultar och
spar fbr att upptaga de utskjutande delarna pd tryckhylsan, dir en-
ligt uppfinningen. tryckhylsan. dr monterad under flidnsen f6r att Astad-
komma ett spel diremellan, varvid spelet fixeras medelst distansbul-
tarna som skruvas mot tryckhylsan upp till ett stopp (sd lingt det gar)
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Fdrdelen med den f8reslagna anordningen ligger i att tryckhylsan &r
sjdlvinriktande mot slitarmeringens #ndyta genom distansbultarna om
dess felaktiga inriktning med avseende p& skruvens flins upptrédder.
Distansbultarna sdkerstéiller dirmed en ji#mn och enhetlig presspass-
ning mellan slitarmeringen och konen. Det #r &ven till fdrdel aktt spe-
let mellan tryckhylsan och skruvens flins mdjliggdr att di man byter
ter ut slitarmeringen eliminera pressen i skruvens gédngor genom att
skruva upp distansbultarna genom en liten vridning.

Féreliggande uppfinning kommer nu att beskrivas i en féredragen utfé-
ringsform med h&nvisning till de bifogade ritningarna dir

fig. 1 dr en léngdsektion av driftenheten hos en konkross didr anord-
ningen f£Or infdstning av en slitarmering till krosskonen dr utfdrd
enligt uppfinningen,

fig. 2 &r en fragmentarisk vy av en anordning £6r infdstning av en
slitarmering till krosskonen i en kross enligt uppfinningen och

fig. 3 visar slutligen en planvy av anordningen £dr infistning av en
slitarmering till krosskonen dir den skyddande kdpan &r avligsnad,

enligt uppfinningen.

Med h&nvisning till fig. 1 uppvisar anordningen f8r infistning av en
-slitarmering till krosskonen p& en kross en slitarmering 1, som tédc-
ker en yttre kon 2, inuti vilken pd ett sfiriskt stdd 3 en krosskon

4 &r anordnad beklddd med en slitarmering 5. P& den &vre &ndytan 6

av slitarmeringen 5 (fig. 1, 2) finns en tryckhylsa 7 anordnad f&r-
sedd med utskjutande delar 8. I ett gingat hial 9 i den centrala delen
av konen 4 ¥r en skruv 10 med en flins 11 placerad. Flinsen 11 dr f8r-
sedd med gédngade hal 12, i vilka distansbultar 13 &r iskruvade (fig.
3). I flinsen 11 finns vidare spar 14 svarande mot de utstiende delar-
na 8 pé& tryckhylsan 7. Tryckhylsan 7 (fig. 2) #r anordnad under flin-
sen 11 med ett spel 15 diremellan.

Monterad pa den &vre dnden av tryckhylsan 7 finns en skyddande kapa
16 anordnad koaxiellt med ett huvud 17 till skruven 10. Den skyddande
kédpan 16 dr fistad med en bult 18 f&rsdnkt i ett hal 19.

Anordningen f8r infistning av en slitarmering till krosskonen enligt
féreliggande uppfinning fungerar enligt f&ljande. Vid installationen
av slitarmeringen 5 pd krosskonen 4 placeras tryckhylsan 7 pd den &v-
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re 4ndytan av slitarmeringen. Direfter skruvas skruven 10 in i det
gingade halet 9 till dess att de utskjutande delarna 8 p& tryckhylsan
7 kommerin i sparen 14 pd& flédnsen 11. Distansbultarna 13 skruvas se-
dan ned i de gingade hilen 12 pd fldnsen 11 mot stoppet vid &vre &nd-
ytan pértryckhylsan 7, varvid spelet 15 anordnas mellan flé&nsen 14

pd skruven 10 och tryckhylsan 7. Spelet beror pid den elastiska defor-
mationen hos slitarmefingen 5 och spelet i den gdngade fdrbindelsen

melldn skruven 10 och Oppningen 9.

Under drift kommer slitarmeringen 5 pa krosskénen 4 att lossna nagot
och dirmed far den en 1&tt radiell fdrskjutning i fdrhdllande till
konen 4. Denna fOrskjutning fdrfiyttar sig i £613jd4 omkring periferin
pa passytan till SIitarméringen 5. Slitarmeringen 5 kommer ddrmed i
langsam rotation med avseende pd konen 4 och med friktionskraft med-
£6r den tryckhylsan 7, som i sin tur vrider skruven 10 medelst de ut-
skjutande delarna 8 monterade i springorna 14 pa flﬁnsén 51, sa att
den silunda skruvas in i det géngade hdlet 9. Skruven 10 verkar ge-
nom bultarna 13 pd tryckhylsan 7 och vidare pa Slitarmeringen 5, som
8r sjdlvatdragande mot passytan p& konen 4. Sjilvitdragningen fornyas
varje géng*slitarméringen 5. lossnar och dirigenom Astadkommes palit-

lig passning mot konen 4.

F8r att utbyta den slitna slitarmeringen 5 skruvas bulten 18 upp,

" den skyddande kdpan 16 avligsﬁas och distansbultarna 13 lossas, vari-
genom pressen i gangén +ill skruven 10 elimineras och skruven gir ned-
4t si langt som.spelet 15 medger, de &vre ytorna av gédngorna pé& -skru-
.venrfrigéres direfter fran de nedre ytorna p3 gidngorna i den gidngade
Sppningen 9. Pressen elimineras s3lunda och skruven 10 kan l&tt av-
l8gsnas, varefter tryckhylsan avtages och den slitna slitarmeringen

5 demonteras..

:Enligt'fﬁreliggande uppfinning f&reslis en anordning £&6r inféstning
av en slitarmering till krosskonen, som erbjuder:

- en 6kad palitlighet foér slitarmeringens infdstning

- en minskad arbetsinsats di man infister och byter ut. slitarmeringen

- en fdrenklad konstruktion pa anordningen.

Ehuru féreliggande uppfinningr " hér visats-i viss utféringsform &r
den ej begrdnsad ddrtill. Det liggexr inom uppfinningens ram att nigon
annan konstruktion kan anvindas i enlighet med principen f£&6r en kon-

kross.
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Patentkrav

Anordning £8r inf&stning av en slitarmering till krosskonen i en
kross, som uppvisar en yttre kon {2) och en krosskon (4) monterad
inuti denna pd ett sfiriskt stdd (3), varvid konerna Hdr beklddda
med slitarmeringar (1, 5), omfattande en tryckhylsa (7) anordnad

pé& den Svre &ndytan (6) av krosskonens slitarmering (5) och f8rsedd
med utskjutande delar (8) och en skruv (10) placerad i ett gingat
hal (9) upptaget i krosskonens (4) centrala omrade, varvid skruven
dr forsedd med en fléns (11), vilken &r f8rsedd med g4ingade hal (12)
f6r att upptaga distansbultar (13) och spar (14) f£&r att upptaga

de utskjutande delarna (8) pi tryckhylsan (7), k&nneteck-~-
n ad av att tryckhylsan (7) &r monterad under flinsen (11) med
ett spel (15) diremellan, varvid spelet fixeras av distansbultarna
(13), som skruvas mot tryckhylsan (7) upp till ett stopp (sd langt
det gér).
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Sammandrag

-

Foreliggande uppfinning hénfér sig till mindre och medel-
stora konkrossar och sérskilt till anordningar £&r att infista
en slitarmering +ill krosskonen pd en kross. ,

Uppfioningen omfattar en anordning for inféstning av en
slitarmering till krosskonen i en kross, som uppvisar en yttre
kon (2) och en krosskon (4) monterad déri pd ett sfiriskt stdd
(3), varvid konerna #r klidda med slitermeringar (1), (5), och
onfattar en tryckhylsa (7) och en skruv (10) forsedd med en
£1ins (11) och placerad i krosskonens (4) centrala omride.
Mryckhylsan #r anordned under den Svre &ndytan (6) pi slitarme-
ringen (5) och Hr férsedd med utskjutande delar (8). Flinsen
(11) 8r fdrsedd med gingade hal (12) och spar (14) fér att upp-
taga de utskjutande delarna (8) p& tryckhylsan (7). Tryckhyl-
san (7) ir anordnad under flinsen (11) med ett spel (15) dir-
emellan, dir spelet fixeras med distansbultar (13) placerade i
flinsens (11) gingade hal (12) och skruvade in i tryckhylsan (7)
$i1l ett stopp (sa langt det gar).

Foreliggande uppfinning ken med stdrsta fOrdel anvindas i
byggnads- och gruvindustrierna.
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Abstract of CNIDIETEA2T (1)

The utility mods! relates {0 a rotary crusher, a main shafl of the rolary crushsr and a
sieave of the main shafl. The sleeve is in friction §it with the uppermost end of the main
shaft. The sleeve comprises a strelched axial wall which s in surface contact with the
outer surface of the main shafl, The axial wall has a thickness which is reduced from a
second upper and to a first lower end, and the inner surface of the sleave transverssly
axiends along the longiludinal axis of the slesve, 30 thal the orientation axis inthe
dirgetion from the first end fo the second snd is refracted inwards. The main shalt
comprises a shaft body, wharein the shaft body is provided with a first end which is
lecated in & lower part arsa of the crusher and a second end which corrssponds o the
first end and is located in an upper part area of the crusher; in a second end ares, the
thickness of the shaft body is gradually reduced in the axial direction of the main shaft,
s0 that the oross sectional area is reducsed; the main shall also comprises the sleave,
and the sleave is in the friction it with the reduced area of the second end of the main
shaft. The rolary crusher comprises the main shaft and the siesve.
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Eccentric slesve mechanism for cons crusher

Inventor(s): LIBO CHEN + (CHEN LIBO)

Applicant(s): CHEN LIHUA + (CHEN LIHUA, ; CHANGXING CHANGHONG
ROADS AND BRIDGES MINING MACHINERY EQUIPMENT CO)

Classification: - international: Bo2C2/04
- cooperative:

Application CN20101288390 20100916

number:

Priority number CN20101288390 20100916
(s):

Also published CN101847476 (B)
as:

Abstract of CNIHIS4T74TE (A}

The invention discloses an accentric sleave mechanism for a cone crusher. The
accentric sleave mechanism comprises a ceniral sieeve aranged on a frame, whersin
an ecoentric slecve is amangsd inside the ceniral sleeve; 8 bearing asssmbly is
arranged betweaen the sceentric sleeve and the cendral sleave; an eccentric bushing is
arrangad inside the eccentric slesve! a moving cone spindle of the cone crusher
passas through the sceentric bushing to be pressed on a supporiing seat; a bearing i
is arrangsd between the sceentric bushing and the moving cone spindie; a gear which
is in engaged transmission with a bevel gear on a transmission spindle of the cone
crusher is arrangsd at the lower end of the accentric bushing,; and a spherical
supporting group is arranged between the lower end of the moving cone spindle and
the supporting seatl.; Dus {o the adoption of a three-rolling bearing structure, the
sceeniric slesve mechanism Tor the cone crusher has the advantages of reducing the
friction cosflicient between the acceniric slesve and the central sleeve and between the
acceniric sleave and the moving cone spindle, improving the rotating spesd of the
acceniric sleave, improving the crushing efficiency and vield of the cone crushsy,
profonging the service iife of the machine, reducing the using cost of equipment, and
guarantseing sufficient lubrication of the rolling bearings by adopting a mode of
simulfansously lubricating up and down by a lubricating channst | and a lubricating
channe! i
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Scraw propeliing type cone crusher

Inventor(s): RENFA SHAO [CN] + (SHAO RENFA)

Applicant(s): SHAO RENFA [CN] *+ (SHAO RENFA)

Classification: - international:  BG2C2/0§; (IPC1-7): BO2C2/06
- cooperative:

Application number: CN1994248443U 19941222

Priority number(s): CN1994248443U 19941222

Abstract of CN2212448 (Y

The utility modsl relates {0 3 screw propeliing type cone crusher, which is used for
grushing raw materials in the induslries, such as the manufactre of building materials,
the chermical industry, the melaliurgy, the coal, the mining, ete. The utildy model is
characterized in that the screw propeiling type cone crusher is composed of a fixed
cong, & moving cone lining board with a screw, a spiral pressing cover, a moving cong,
an sccentric shaft, a ransmission sysiem, ete. When the raw malerials are crushed,
the screw propelling type cone orusher can propel the raw matsrials through making
use of the sorew. Accordingly, the blocking phenomenon can not be generated,; the
condition is particularly favorable to crush the raw materials with higher crushing water
content and greater viscosity, and the raw materials can be combined with the stirring
function and the mixing function. Meanwhile, the internal part of the ransmission
sysiem adopis a rolling bearing, and accordingly, the sorew propeliing type cone
crusher has simpls structure.
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5[ Claim(s) 1-15is/are pending in the application.
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6)[] Claim(s) is/are allowed.
7)X Claim(s) 1-15 is/are rejected.
8)[] Claim(s) _____is/are objected to.
9] Claim(s) are subject to restriction and/or election requirement.

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
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** See the attached detailed Office action for a list of the certified copies not received.
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1. The present application is being examined under the pre-AlA first to invent
provisions.

DETAILED ACTION

Drawings

2. The drawings are objected to under 37 CFR 1.83(a). The drawings must show
every feature of the invention specified in the claims. Therefore, the subject matter of
claims 9-11 must be shown or the feature(s) canceled from the claim(s). No new matter
should be entered.

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

Office action. The objection to the drawings will not be held in abeyance.



Application/Control Number: 14/418,535 Page 3
Art Unit: 3725

Claim Rejections -35USC § 112

3. The following is a quotation of 35 U.S.C. 112(b):
(b) CONCLUSION.—The specification shall conclude with one or more claims particularly
pointing out and distinctly claiming the subject matter which the inventor or a joint inventor
regards as the invention.

The following is a quotation of 35 U.S.C. 112 (pre-AlA), second paragraph:
The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

4. Claims 1-15 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.

The recitation of “A gyratory crusher main shalt sleeve” in the preamble of claim
1, renders the claim indefinite, since the body of the claim does not provide any positive
limitation to a crusher or a main shaft. This is especially confusing since in the last
paragraph, it appears that the applicant is defining the orientation of the sleeve by
positioning it in a certain to upper and lower regions of the main shaft when no shaft has
been positively claimed. Also, how is “gyratory crusher main shaft sleeve” different from
a sleeve/cover par se? Note also claims 14 and 15 with similar regard.

Several expressions recited in the claims lack sufficient antecedent bases. For

example only, the phrase "the sleeve" in line 2 and “the wall” in line 4 of claim 1 lacks

proper antecedent basis. In another example only, the phrase “the crusher” in line 2,
“the main shaft” in line 5 and “the wall” in line 9 of claim 14 also lacks proper antecedent
basis. In yet another example only, the phrase “the groove” in line 1 of claims 10-11

lacks proper antecedent basis. In a fourth example only, note the expression “the wall”
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in claim 15. These expressions make it difficult to determine what is or not in the claims.
Accordingly the applicant is requested to review all of the claims for the purpose of
making corrections wherever appropriate but not specifically pointed to, in order to
provide appropriate antecedents and to ensure consistency in the numbers of specific
elements recited in the claims.

In thiz office action the examinsgr lake the positions that &l the claims are directed
10 a gyratory crusher having a main shaft and a shaf siseve,

Claim Rejections - 35 USC § 102

5. The following is a quotation of the appropriate paragraphs of pre-AlA 35 U.S.C.

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

A person shall be entitled to a patent unless —
(b) the invention was patented or described in a printed publication in this or a foreign country

or in public use or on sale in this country, more than one year prior to the date of application
for patent in the United States.

6. Claim(s) 1-8 and 9-11 is/are rejected as best understood under pre-AlA 35

U.S.C. 102b as being anticipated by Coxhill (4,037,800).

The claims are interpreted as best understood by the examiner. The claims are

interpreted as requiring a gyratory crusher 10, a main shaft 33 and a sleave 36 having
first and second end with g decreasing thickness belwesn the first and second ends.
Coxhill is considered to clearly show a device having the structural elements of the
claims that can be understood.

7. Claim(s) 1-8 and 9-11 is/are rejected as best understood under pre-AlA 35

U.S.C. 102b as being anticipated by Sanborn (1,402,255).
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The claims are interpreted as best understood by the examiner. The claims are

interpreted as requiring a gyratory crusher, a main shaft 15 and g sleeve/bushing 18
having first and second end with a decreasing thickness between the first and second
andds. Sanborn is considered to clearly show a device having the structural elements of
the claims that can be understood (page 1 lines 80-103).

Claim Rejections - 35 USC § 103
8. The following is a quotation of pre-AlA 35 U.S.C. 103(a) which forms the basis

for all obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described
as set forth in section 102, if the differences between the subject matter sought to be patented
and the prior art are such that the subject matter as a whole would have been obvious at the
time the invention was made to a person having ordinary skill in the art to which said subject
matter pertains. Patentability shall hot be negatived by the manner in which the invention was
made.

9. This application currently names joint inventors. In considering patentability of the
claims under pre-AlA 35 U.S.C. 103(a), the examiner presumes that the subject matter
of the various claims was commonly owned at the time any inventions covered therein
were made absent any evidence to the contrary. Applicant is advised of the obligation
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was
not commonly owned at the time a later invention was made in order for the examiner to
consider the applicability of pre-AlA 35 U.S.C. 103(c) and potential pre-AlA 35 U.S.C.
102(e), (f) or (g) prior art under pre-AlA 35 U.S.C. 103(a).

10.  Claims 9-11 is/are rejected under pre-AlA 35 U.S.C. 103(a) as being

unpatentable over either Coxhill or Sanborn in view of Gunnarsson et al.



Application/Control Number: 14/418,535 Page 6
Art Unit: 3725

Either Coxhill or Sanborn discloses most of the elements of these claims but for
the groove.

Gunnarsson et al is cited to show desirability, in the relevant art, to provide a
gyratory crusher with ducts 50 and groove 52 in order {0 lead the lubricating oif to the
crusher. It would have been obvious to one of ordinary skill in the art at the time the
invention was made to provide the device of either Coxhill or Sanborn with the grove as
taught by Gunnarsson et al for lubricating the crusher shaft.

Conclusion
11.  Any inquiry concerning this communication or earlier communications from the
examiner should be directed to FAYE FRANCIS whose telephone number is (571)272-
4423. The examiner can normally be reached on M-F 8:30-5:00.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Shelley Self can be reached on 571-272-4524. 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.

/Faye Francis/
Primary Examiner
Art Unit 3725

FF
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PATENT
ATTORNEY DOCKET NO.: SMC 13979WOUS
Date: August 21, 2017

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of
Confirmation No.: 2984
Niklas ABERG

Application No.: 14/418535 Examiner: Faye Francis

Filed: January 30, 2015

For:  GYRATORY CRUSHER MAIN
SHAFT SLEEVE

Group Art Unit: 3725

I N N N e N N N N g

United States Patent & Trademark Office
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313

AMENDMENT

Sir:
In response to the Office Action mailed April 19, 2017 in connection with the above-

identified application, the period for response having been extended by one (1) month, please

amend the application as follows:

Amendments to the Claims begin on page 2 of this paper.

Remarks begin on page 6 of this paper.
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Amendments to the Claims:

This listing of claims will replace all prior versions, and listings, of claims in the application.
Please amend the claims as follows:

1. (Cancelled).

2. (Cancelled).

3. (Cancelled).

4. (Cancelled).

5. (Cancelled).

6. (Cancelled).

7. (Cancelled).

8. (Cancelled).

9. (Cancelled).

10. (Cancelled).

11. (Cancelled).

12. (Cancelled).

13. (Cancelled).
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14. (Currently Amended) A gyratory-erusher main shaft associated with a gyratory

crusher, the shaft comprising:

a shaft body having a first end fer-pesttientng arranged to be positioned at a lower region

of the a crusher and a second end fer-pesttiening arranged to be positioned at an upper region of

the a crusher relative to the first end, a thickness of the shaft body being tapered in an axial
direction of the main shaft at a tapered region of the second end so as to decrease in cross-
sectional area; and

a sleeve friction fitted over the tapered region at the second end of the main shaft, the
sleeve including an elongate axial wall extending around a longitudinal axis of the sleeve, the
axial wall having an internal facing surface for positioning in contact with an outward facing
surface of the main shaft, and an external facing surface relative to the longitudinal axis, the axial
wall extending between the internal and external facing surfaces, the axial wall having a first end
for positioning at a lower region of the main shaft and a second end for positioning at an upper
region of the main shaft relative to the lower region, wherein a thickness of the axial wall ata
region between the first and second ends decreases in a direction from the second end to the first

end, in the axial direction the internal facing surface at said region between the first and second

ends extending transverse to the longitudinal axis so as to taper inwardly towards the

longitudinal axis in the direction from the first to the second end.

15. (Currently Amended) A gyratory crusher comprising:

a main shaft including a shaft body having a first end for positioning at a lower region of
the crusher and a second end for positioning at an upper region of the crusher relative to the first
end, a thickness of the shaft body being tapered in an axial direction of the main shaft at a region
of the second end so as to decrease in cross- sectional area; and

a sleeve fitted over the tapered region at the second end of the main shaft, the sleeve
including an elongate axial wall extending around a longitudinal axis of the sleeve, the axial wall
having an internal facing surface for positioning in contact with an outward facing surface of the
main shaft, and an external facing surface relative to the longitudinal axis, the axial wall

extending between the internal and external facing surfaces, the axial wall having a first end for
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positioning at a lower region of the main shaft and a second end for positioning at an upper
region of the main shaft relative to the lower region, wherein a thickness of the axial wall ata

region between the first and second ends decreases in a direction from the second end to the first

end, in the axial direction the internal facing surface at said region between the first and second

ends extending transverse to the longitudinal axis so as to taper inwardly towards the

longitudinal axis in the direction from the first to the second end.

16. (New) The shaft as claimed in claim 14, wherein the region over which the thickness

of the axial wall decreases extends substantially the full axial length of the sleeve.

17. (New) The shaft as claimed in claim 14, further comprising a radial wall extending
perpendicular or transverse to the axial wall, the radial wall being positioned at or towards the

second end and extending inwardly towards the longitudinal axis.

18. (New) The shaft as claimed in claim 17, wherein the radial wall includes a through

bore positioned at the longitudinal axis of the sleeve.

19. (New) The shaft as claimed in claim 14, wherein a cross-sectional shape profile of the

external facing surface is substantially circular.

20. (New) The shaft as claimed in claim 14, wherein a cross-sectional shape profile of the

internal facing surface is substantially circular.

21. (New) The shaft as claimed in claim 14, wherein a shape profile of the external facing

surface defines a section of a cylinder in the axial direction.

22. (New) The shaft as claimed in claim 14, wherein a shape profile of the internal

facing surface defines a section of a cone in the axial direction.
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23. (New) The shaft as claimed in claim 14, further comprising at least one bore

provided through the axial wall to allow the passage of a fluid to the internal facing surface.

24. (New) The shaft as claimed in claim 14, wherein at a curved region of the first end,
the internal facing surface is curved radially outward relative to the longitudinal axis in a
direction towards the external facing surface such that the axial wall thickness decreases to zero

at the curved region.
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REMARKS

Claims 14 and 15 have been amended. Claims 1-13 have been cancelled. New claims
16-24 have been submitted. Accordingly, claims 14-24 are currently pending.

The drawings have been objected to for not showing claimed features. As claims 9-11
have been cancelled, such objection shall not be addressed further.

Claims 1-15 have been rejected under 35 USC 112(b), second paragraph. Applicant
respectfully submits that the amendments to the claims fully address the Examiner’s objections.

Claims 1-8 and 9-11 have been rejected under 35 USC 102b as being anticipated by US
4,037,800 to Coxhill.

As claims 1-11 have been cancelled. Applicant respectfully submits that the above
rejection is moot.

Claims 1-11 have been rejected under 35 USC 102b as being anticipated by US
1,402,255.

As claims 1-11 have been cancelled. Applicant respectfully submits that the above
rejection is moot.

Claims 9-11 have been rejected under 35 USC 103(a) as being unpatentable over Coxhill
or Sandborn in view of Gunnarsson.

As claims 9-11 have been cancelled. Applicant respectfully submits that the above
rejection is moot.

Applicant notes that no prior art rejections have been applied against independent claims
14 and 15. The subject matter of cancelled claims 2-8, 12 and13 now appears in newly submitted
claims 16-24, which depend from amended claim 14.

Accordingly, Applicant respectfully submits that the claims are allowable over the cited

prior art.
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Given the above, Applicant respectfully submits that the application is in condition for

allowance. A prompt passage to issuance is therefore earnestly solicited.

Sandvik/Diamond Innovations, Inc.
6325 Huntley Road

Worthington, OH 43085

Tel. 703-505-4761

Respectfully submitted,

/Corinne Gorski/

Corinne Gorski
Registration No. 34,339
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APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. | CONFIRMATION NO.
14/418,535 01/30/2015 Niklas Aberg SMC 13979 WOUS 2984

TITLE OF INVENTION: GYRATORY CRUSHER MAIN SHAFT SLEEVE

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 12/13/2017

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
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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)

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

7868_6 . 7550 . 0971312017 I hereby certify that this Fee(s) Transmittal is being deposited with the United
Sandvik/Diamond Innovations States Postal Service with sufficient postage for first class mail in an envelope
6325 Huntley Road addressed to the Mail Stop ISSUE FEE address above, or being facsimile

: untiey koa transmitted to the USPTO (571) 273-2885, on the date indicated below.
Worthington, OH 43085
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
14/418,535 01/30/2015 Niklas Aberg SMC 13979 WOUS 2984
TITLE OF INVENTION: GYRATORY CRUSHER MAIN SHAFT SLEEVE
| 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 12/13/2017
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
FRANCIS, FAYE 3725 241-207000

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.

[ "Eee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

2. For printing on the patent front page, list
1

(1) The names of up to 3 registered patent attorneys
or agents OR, alternatively,

(2) The name of a single firm (having as a member a 2

registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE

(B) RESIDENCE: (CITY and STATE OR COUNTRY)

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

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

[ Issue Fee
[ Publication Fee (No small entity discount permitted)
[ Advance Order - # of Copies

[ A check is enclosed.
| Payment by credit card. Form PTO-2038 is attached.

(1 The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
| Applicant certifying micro entity status. See 37 CFR 1.29

| Applicant asserting small entity status. See 37 CFR 1.27

| Applicant changing to regular undiscounted fee status.

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature

Date

Typed or printed name

Registration No.

PTOL-85 Part B (10-13) Approved for use through 10/31/2013.

Page 2 of 3
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. |
14/418,535 01/30/2015 Niklas Aberg SMC 13979 WOUS 2984
| EXAMINER |
78686 7590 09/13/2017
Sandvik/Diamond Innovations FRANCIS, FAYE
6325 Huntley Road
Worthington, OH 43085 | ART UNIT PAPER NUMBER |

3725

DATE MAILED: 09/13/2017

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

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the
requirement that the Office provide a patent term adjustment determination with the notice of allowance. See
Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer
providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to
provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant
approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the
patent. Any request for reconsideration of the patent term adjustment determination (or reinstatement of patent term
adjustment) should follow the process outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and
Budget approval before requesting most types of information from the public. When OMB approves an agency
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the
agency to inform the public about the OMB Control Number’s legal significance in accordance with 5 CFR
1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to
respond to a collection of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (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.

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

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

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

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

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

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

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

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



Application No. Applicant(s)

. . , 14/418,535 ABERG ET AL.
Examiner-Initiated Interview Summary
Examiner Art Unit
FAYE FRANCIS 3725

All participants (applicant, applicant's representative, PTO personnel):

(1) FAYE FRANCIS. (3) .

(2) Corinne Gorski . 4

Date of Interview: 30 August 2017.

Type: [X Telephonic [] Video Conference
[ Personal [copy given to: [] applicant  [] applicant’s representative]

Exhibit shown or demonstration conducted: [ Yes X No.
If Yes, brief description:

Issues Discussed []101 [J112 [J102 []103 [XOthers
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)
Claim(s) discussed: 15.

Identification of prior art discussed:

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

discussed were amendment to the claims and cancellation of claim 14 _in order to place the application in condition for
allowance.

Applicant recordation instructions: It is not necessary for applicant to provide a separate record of the substance of interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of the
substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

] Attachment

/FAYE FRANCIS/
Primary Examiner, Art Unit 3725

U.S. Patent and Trademark Office
PTOL-413B (Rev. 8/11/2010) Interview Summary Paper No. 20170830




Application No. Applicant(s)
14/418,535 ABERG ET AL.
H HH i i AlA (First Inventor to File)
Notice of Allowability EX‘;‘(’E';;&NCB Q;‘zg"" Statuis
No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. [ This communication is responsive to amendment filed on 8/21/17.
Oa declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2. [] An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. X The allowed claim(s) is/are 15-24. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4. [X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a ) Al b)[] Some *c)[] None of the:
1. [X] Certified copies of the priority documents have been received.
2. [0 Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received:

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [J CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

[ including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. [] Notice of References Cited (PTO-892) 5. [X] Examiner's Amendment/Comment

2. [ Information Disclosure Statements (PTO/SB/08), 6. [] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date

3. [0 Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

of Biological Material
4. [ Interview Summary (PTO-413),
Paper No./Mail Date herewith .

U.S. Patent and Trademark Office

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date
20170830



Application/Control Number: 14/418,535 Page 2
Art Unit: 3725

1. The present application is being examined under the pre-AlA first to invent
provisions.
EXAMINER’S AMENDMENT

2. An examiner’s amendment to the record appears below. Should the changes
and/or additions be unacceptable to applicant, an amendment may be filed as provided
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be
submitted no later than the payment of the issue fee.

Authorization for this examiner’'s amendment was given in an interview with Ms.
Corinne Gorski on Wednesday August 30, 2017.

The application has been amended as follows:

1) Claim 14 has been cancelled.

2) In line 1 of claims 16-24, “The shaft” has been replaced with --The
gyratory crusher--.

3) In line 1 of claims 16-17 and 19-24, “14” has been replaced with --15--.

3. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to FAYE FRANCIS whose telephone number is (571)272-
4423. The examiner can normally be reached on M-F 8:30-5:00.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request

(AIR) at http://www.uspto.gov/interviewpractice.



Application/Control Number: 14/418,535 Page 3
Art Unit: 3725

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Shelley Self can be reached on 571-272-4524. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

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

/Faye Francis/
Primary Examiner
Art Unit 3725

FF



Application No. Applicant(s)

. . , 14/418,535 ABERG ET AL.
Examiner-Initiated Interview Summary
Examiner Art Unit
FAYE FRANCIS 3725

All participants (applicant, applicant's representative, PTO personnel):

(1) FAYE FRANCIS. (3) .

(2) Corinne Gorski . 4

Date of Interview: 30 August 2017.

Type: [X Telephonic [] Video Conference
[ Personal [copy given to: [] applicant  [] applicant’s representative]

Exhibit shown or demonstration conducted: [ Yes X No.
If Yes, brief description:

Issues Discussed []101 [J112 [J102 []103 [XOthers
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)
Claim(s) discussed: 15.

Identification of prior art discussed:

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

discussed were amendment to the claims and cancellation of claim 14 _in order to place the application in condition for
allowance.

Applicant recordation instructions: It is not necessary for applicant to provide a separate record of the substance of interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of the
substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

] Attachment

/FAYE FRANCIS/
Primary Examiner, Art Unit 3725

U.S. Patent and Trademark Office
PTOL-413B (Rev. 8/11/2010) Interview Summary Paper No. 20170830




EAST Search History

EAST Search History

EAST Search History (Prior Art)

EASTSearchHistory.14418535_AccessibleVersion.htm[8/30/2017 4:02:41 PM]

Ref {{Hits i{Search Query DBs Default iiPlurals jiTime

# Operator Stamp

L1 47 (("ABERG") near3 ("Niklas")).INV. {US-PGPUB; USPAT;:{OR OFF 2017/08/30
USOCR 15:47

2 51 (("ERIKSSON") near3 ("Bengt- US-PGPUB; USPAT;#OR OFF 2017/08/30

Arne")).INV. USOCR 15:47
3 i1 (("ROSDAHL") near3 US-PGPUB; USPAT;#OR OFF 2017/08/30
("Fredrik")).INV. USOCR 15:47

L4 #1050 §B02C2/005.cpc. US-PGPUB; USPAT;{OR OFF 2017/08/30
USOCR; FPRS 15:47

L5 #1190 i{B02C2/086.cpc. US-PGPUB; USPAT;{OR OFF 2017/08/30
USOCR; FPRS 15:48

L6 341 i{B02C2/00.cpc. US-PGPUB; USPAT;{OR OFF 2017/08/30
USOCR; FPRS 15:48

L7 207 3(241/209).CCLS. US-PGPUB; USPAT;:OR OFF 2017/08/30
USOCR; FPRS; 15:48
EPO; JPO;
DERWENT;
|BM_TDB

L8 63 i(241/210).CCLS. US-PGPUB; USPAT;{OR OFF 2017/08/30
USOCR; FPRS; 15:48
EPO; JPO;
DERWENT;
IBM_TDB

L9 #612 §(241/207).CCLS. US-PGPUB; USPAT;{OR OFF 2017/08/30
USOCR; FPRS; 15:48
EPO; JPO;
DERWENT;
IBM_TDB

L10 §122 §(241/213).CCLS. US-PGPUB; USPAT;{OR OFF 2017/08/30
USOCR; FPRS; 15:48
EPO; JPO;
DERWENT;
IBM_TDB

L11 {417 3(241/215).CCLS. US-PGPUB; USPAT;:{OR OFF 2017/08/30
USOCR; FPRS; 15:48
EPO; JPO;
DERWENT;
IBM_TDB

L13 §14 {6 and (sleeve near5 shaft) US-PGPUB; USPAT;i{{OR OFF 2017/08/30
USOCR; FPRS; 15:49
EPO; JPO;
DERWENT;
IBM_TDB

L14 {21 7 and (sleeve near5 shaft) US-PGPUB; USPAT;{{OR OFF 2017/08/30
USOCR; FPRS; 15:51
EPO; JPO;
DERWENT;
|BM_TDB

L15 {33 CR

{4 and (sleeve near5 shaft)

US-PGPUB; USPAT;}

OFF

12017/08/30;




EAST Search History

USOCR; FPRS; 15:55
EPO; JPO;
DERWENT;
IBM_TDB
L16 §106 5 and (sleeve nearb shaft) US-PGPUB; USPAT;OR OFF 2017/08/30
USOCR; FPRS; 15:56
EPO; JPO;
DERWENT;
IBM_TDB
S17 (("ABERG") near3 ("Niklas")).INV. #US-PGPUB; USPAT;i#OR OFF 2017/04/12
USOCR 10:39
S2 51 (("ERIKSSON") near3 ("Bengt- US-PGPUB; USPAT;{OR OFF 2017/04/12
Arne")).INV. USOCR 10:39
S3 i (("ROSDAHL") near3 US-PGPUB; USPAT;{OR OFF 2017/04/12
("Fredrik")).INV. USOCR 10:39
$4  $1036 ({B02C2/005.cpc. US-PGPUB; USPAT;{OR OFF 2017/04/12
USOCR; FPRS 10:42
S5 {1164 {|B02C2/06.cpc. US-PGPUB; USPAT;{OR OFF 2017/04/12
USOCR; FPRS 10:42
S6 45 ("4065064" | "5934583" | US-PGPUB; USPAT {iOR OFF 2017/04/12
"1402255" | "4027825" | 10:49
"20020088885").PN.
S7 §321 {{B02C2/00.cpc. US-PGPUB; USPAT;{OR OFF 2017/04/12
USOCR; FPRS 10:51
S8 #206 ii(241/209).CCLS. US-PGPUB; USPAT;{{OR OFF 2017/04/12
USOCR; FPRS; 10:51
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