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TRANSMITTAL LETTER TO THE UNITED STATES e aooaNOUS
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/EP2014/060594 2014-05-23 2013-11-12

Title of Invention

GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY

First Named Inventor

BERGMAN

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 o

Items 5 to 8 below concern amendments made in the international phase.
PCT Atticle 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. D 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. IPR2024-01381

9. An Information Disclosure Statement under 37 CFR 1.97 and 1.98. CMS Cepcor, LTD, and CMS America, LLC
10. A preliminary amendment. EXHIBIT 1001-1

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 13fer.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/EP2014/060594

SC 14208WOUS

17. Other items or information:

(a) PCT/IB/308

The following fees have been submitted.

18. [v] Basic national fee (37 CFR 1.492(2)) ..........o..coooovesiorrrreieiei . $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 Article 33(1)- (4) B RPTRURRPRTI |
All other situations . e .. $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 Article 33(1)-(4) .. . $0
Search fee (37 CFR 1. 445(a)(2)) has been pald on the |nternat|ona| appllcatlon to
the USPTO as an International Searching Authority .. . ..$120
International Search Report prepared by an ISA otherthan the US and prowded to
the Office or prewously communicated to the US by thelB................... $480
All other situations . T T ...$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 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 assighment (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. 505792 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.

ii. 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: Iffiling 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 AIA (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

signature | /Gorinne Gorski/ pate | 2016-05-11

Name

Fintypey | GOFINNE Gorski X?Sf::mgﬁ) 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 | SC 14208WOUS
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY

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

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

Secrecy Order 37 CFR 5.2

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

] et BERGMAN ]
Residence Information (Select One) US Residency e Non US Residency Active US Military Service

city |Malmo ||Country of Residence | BE |

Mailing Address of Inventor:

Address 1 Falsterbogatan 20

Address 2 S-214 36

City | l\llalmo State/Province | |
Postal Code Countryi | ISE

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

-] Mikael M | ARSSON ]
Residence Information (Select One) US Residency (8 Non US Residency Active US Military Service

City |Eslov ||Country of Residence | BE |

Mailing Address of Inventor:

Address 1 Dstarpsvagen 11

Address 2 S-24133

City | Fslov State/Province | |
Postal Code Countryi | lSE

Remove
Inventor 3

Legal Name

EFS Webh 2.2.6



PTO/AIAM4 (03-13)

Approved for use through 01/31/2014. OMB 0651-0032
U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

SC 14208WO0OUS

Application Number

Title of Invention

GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY

Prefix| Given Name

Middle Name

Family Name Suffix

~| Patric

IVIALMQVIST -

Resﬁience Information (Select One)

US Residency

@ Non US Residency Active US Military Service

City

pvedala

|| Country of Residence i BE |

Mailing Address of Inventor:

Address 1

Nilsakessongatan 31

Address 2

5-23333

City |

Bvedala

State/Province | |

Postal Code

Countryi

1=

Inventor ¢4

Remove

Legal Name

Prefix

Given Name

Middle Name

Family Name Suffix

| L]

It\nders

HALLBERG | E|

Residence Information (Select One)

US Residency

@ Non US Residency Active US Military Service

City

podra Sandby

|| Country of Residence | BE |

Mailing Address of Inventor:

Address 1

Stubbvagen 28

Address 2

S-247 33

City |

Sodra Sandby

State/Province | |

Postal Code

Countryi

| B

Inventor |5

Remove

Legal Name

Prefix

Given Name

Middle Name

Family Name Suffix

- I\llatts—Ake

NILSSON -

Resﬁience Information (Select One)

US Residency

@ Non US Residency Active US Military Service

City

[zards Kopinge

||Country of Residence | BE |

Mailing Address of Inventor:

Address 1 Ninas vag 5

Address 2 5-291 77

City | [Sards Kopinge State/Province | |
Postal Code Countryi | ISE

EFS Web 2.2.6
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Application Data Sheet 37 CFR 1.76

Attorney Docket Number

SC 14208WO0OUS

Application Number

Title of Invention

GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY

Inventor §

Remove

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
[+ [Fredrik FRIKSSON ]
Residence Information (Select One) US Residency (@ Non US Residency Active US Military Service

City [Malmo ]| Country of Residence | BE |
Mailing Address of Inventor:

Address 1 Gronegatan 34

Address 2 S-21127

City | [Malmo State/Province | |

Postal Code Countryi | |SE

Inventor |7

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

~| Bengt-Ame ERIKSSON -

Residence Information (Select One) US Residency (@ Non US Residency Active US Military Service
City |pvedala || Country of Residence i BE |
Mailing Address of Inventor:

Address 1 Bveagatan 4

Address 2 5233 33

City Svedala State/Province | |

Postal Code Countryi | |SE

Inventor 8

Legal Name

Prefix| Given Name Middle Name Family Name

Suffix

A Ii\nne

HOLOMBERG

Resﬁience Information (Select One)

US Residency

(® Non US Residency

Active US Military Service

City |JLoddekopinge

|| Country of Residence i FE

Mailing Address of Inventor:

Address 1

Bagerivagen 22

Address 2

5-246 30

EFS Web 2.2.6
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Attorney Docket Number | SC 14208WOUS

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY

City | oddekopinge State/Province | |
Postal Code | | Countryi | ISE

All Inventors Must Be Listed - Additional Inventor Information blocks may be
generated within this form by selecting the Add button.

Add

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 | AddEmail | |Remove Email

Application Information:

Title of the Invention GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY

Attorney Docket Number| [SC 14208W0US Small Entity Status Claimed [ |

Application Type Nonprovisional -
Subject Matter Utility v
Total Number of Drawing Sheets (if any) Suggested Figure for Publication {if any)

Publication Information:
[] Request Early Publication {(Fee required at time of Request 37 CFR 1.219)

Req uest Not to Publish. | hereby request that the attached application not be published under

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

Representative Information:

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

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

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

EFS Web 2.2.6
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. Attorney Docket Number | SC 14208WOUS
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY

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. 119(e) or 120, and 37 CFR 1.78.

Prior Application Status | Pending v Remove
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)
A 371 of international ~| PCT/EP2014/060594 P(14-05-23
Additiongl Domestic Benefit/National Stage Data may be generated within this form Add
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.8.C. 119(b) and 37 CFR 1.55(d). When priofity is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(h){1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign prionity application is filed, within the time period specified in 37 CFR 1.55(g)(1).

| Remove |
Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable)
[13192402.9 EP po13-11-12
Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Add

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:

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

EFS Web 2.2.6
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Attorney Docket Number | SC 14208WOUS

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY

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

the Japan Patent Office (JPQ), the Korean Intellectual Froperty Office {(KIPQO), 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 EPQO, JPO, KIPO, WIPO, or other intellectual property office in which a foreign application claiming priority
to the instant patent application is filed to have access to the instant patent application.

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

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

claims priority under 35 U.S.C. 119(a)-(d) if a copy of the foreign application that satisfies the certified copy requirement of
37 CFR 1.55 has been filed in the instant patent application; and 3) any 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 conceming the date o ffiling this Authorization.

Applicant Information:

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

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 be

identified in this section.

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

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

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

vI

Name of the Deceased or Legally Incapacitated Inventor :

If the Applicant is an Organization check here. X

Organization Name | kaNpyIK INTELECTUAL PROPERTY AB

Mailing Address Information For Applicant:

Address 1 SE-811 81

Address 2

City Sandviken State/Province
Countrf SE Postal Code
Phone Number Fax Number

EFS Web 2.2.6
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Attorney Docket Number | SC 14208WOUS

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY

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).

If the Assignee is an Organization check here. []
Prefix Given Name Middle Name Family Name Suffix

4
4

Mailing Address Information For Non-Applicant Assignee:

Address 1

Address 2

City State/Province
Countryi Postal Code
Phone Number Fax Number

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

Add
Signature:

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

Field of invention

The present invention relates to a gyratory crusher main shaft and main shaft assembly for
positioning within a gyratory crusher and in particular, although not exclusively, to a main
shaft having an axial upper end region that tapers radially inward and comprises at least

one groove to receive a pressurised fluid to facilitate mounting and demounting of a sleeve

at the shaft.

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

chamber through which the material to be crushed is passed.
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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. Example protective sleeves are
disclosed in US 1,402,255; US 1,592,313; US 1,748,102; RU 718160; US 4,027,825; RU
940837 and US 5,934,583.

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. Conventional mounting and dismounting procedures,
due to the design of the main shaft and sleeve, are therefore disadvantageous in that they
pose a risk of damage to the main shaft (and other components), injury to personnel and
unacceptably long downtime of the crusher during repair and maintenance. Accordingly,
what is required is a main shaft and main shaft assembly having a sleeve that addresses the

above problems.

Summary of the Invention

It is an objective of the present invention to provide a gyratory crusher main shaft and a
main shaft assembly (having a sleeve) that enables convenient mounting and dismounting
of the protective sleeve at the upper end of the shaft that obviates a requirement for
excessive heating of the main shaft and the use of grinding and cutting apparatus that

otherwise carries a risk of damage to the main shaft and injury to service personnel.

It is a further specific objective of the present invention to provide a main shaft and sleeve

assembly that facilitates mounting and dismounting of the sleeve at the shaft via control of
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a pressurised fluid delivered to the region of an axially upper end of the shaft radially

between the shaft and the sleeve.

The objectives are achieved by providing a main shaft comprising at least one groove or
channel indented on an outward facing external surface of the shaft. The groove is
configured and dimensioned to receive a fluid under pressure to force separation of the
sleeve from the main shaft. Providing the groove at the main shaft as opposed to the
sleeve, is advantageous to maintain the strength and integrity of the sleeve to avoid fracture
or splitting in response to the introduction of the pressurised fluid radially between the
main shaft and the sleeve. The present invention is advantageous to allow the fluid to be
introduced into the region between the main shaft and the sleeve via different routing
options including in particular i) a conduit extending axially and/or radially at and/or
within the main shaft and ii) a supply conduit extending through the sleeve wall.
Reference to the conduit extending axially encompasses the conduit being aligned

transverse or parallel to the longitudinal axis of the main shaft.

As will be appreciated, the subject invention is compatible for use with existing fluid

supply arrangements including conduits, pumps, fluid reservoirs, seals, gaskets etc.

According to a specific aspect of the present invention there is provided a gyratory crusher
main shaft comprising: a shaft body having a radially outward facing external surface and
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; an axial region of the
shaft body extending from the second end is tapered relative to a longitudinal axis of the
shaft body such that a cross sectional area of the shaft body at the tapered region decreases
in a direction from the first end to the second end, the tapered region configured to mount a
shaft sleeve; characterised by: at least one groove indented at the external surface and
positioned at the tapered region and capable of receiving a pressurised fluid to facilitate

mounting and dismounting of the sleeve at the shaft body.

The subject invention provides for the convenient and efficient mounting and dismounting

of the sleeve at the main shaft by virtue of the combination of the fluid filled grooves or
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channels, at the external surface of the main shaft and the radially tapered end section of
the main shaft onto which the sleeve is mounted. Without this radially tapered upper end
section, the sleeve would still require significant manual intervention to provide axial
movement over the surface of the shaft. The conical profiled and grooved main shaft
section in combination with a corresponding tapered sleeve is therefore advantageous to
firstly allow the fluid to be introduced and then to greatly facilitate and provide immediate

axial movement of the sleeve relative to the main shaft.

Preferably, the main shaft further comprises a fluid inlet conduit extending axially from the
second end and provided in fluid communication with the groove to allow a fluid to be
supplied to the groove from the second end. Positioning the inlet conduit internally at the
main shaft is advantageous to avoid routing the fluid through the sleeve which would
otherwise require modification and a potential weakening of the sleeve and in particular
the sleeve wall. Preferably, the conduit extends internally within the shaft body such that a
part of the conduit extends radially outward to the groove. Optionally, at least a part of the
conduit is indented and extends axially at the external surface as a channel. The channel
may preferably extend axially at the external surface between a plurality of grooves to
couple the grooves in fluid communication. Such an arrangement is advantageous to
reduce the axial length of any internal bore through the main shaft. Minimising an axial
length of an internally extending fluid supply conduit is advantageous during manufacture
as the use of very long and thin drills should be avoided. A channel or groove indented on
the external surface of the main shaft is therefore more convenient and efficient for

manufacture.

Preferably, the groove extends in a circumferential direction around the shaft body. More
preferably, the groove extends substantially completely circumferentially around the shaft
body. The circumferentially extending groove is advantageous to provide a supply of fluid
in a circumferential direction between the main shaft and the sleeve to ensure a uniform
expansion pressure and lubrication during dismounting and mounting. Accordingly, ‘dry’

regions that could otherwise lead to ‘sticking’ or ‘freezing’ are avoided.
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Preferably, the main shaft comprises a plurality of grooves at the external surface. This
configuration provides that the fluid is supplied to different axial regions between the main
shaft and sleeve to facilitate uniform delivery and dispersion of the fluid between the
respective contact surfaces. Optionally, the main shaft comprises a first groove extending
in a circumferential direction around the shaft body and second groove extending in a
circumferential direction around the shaft body, the first groove separated axially from the
second groove and coupled in fluid communication, optionally via one or more axially
extending channels. Preferably, the first groove and the second groove are separated
axially by an equal distance from a cross sectional area centre of the sleeve. Accordingly,
the expansion force imparted to the sleeve is distributed uniformly along the axial length of
the sleeve to both facilitate mounting and dismounting and avoid fracture or distortion of
the sleeve. Reference to the ‘cross sectional centre’ refers to the cross section through the
sleeve in an axial plane extending parallel to the longitudinal axis of the sleeve (and the
main shaft). As the sleeve comprises a wall that is tapered according to a conical
configuration, the cross sectional centre is positioned closer to the upper axial end of the

sleeve having the thicker wall thickness relative to the alternate lower axial end.

According to a second aspect of the present invention there is provided a gyratory crusher
main shaft assembly comprising: a shaft body as claimed herein; a sleeve fitted over the
tapered region, the sleeve having a tapered wall thickness such that a wall thickness at a
second upper end of the sleeve is greater than a wall thickness at a first lower end of the

sleeve.

Preferably, the assembly further comprises an end retainer releasably mounted at the
second end of a shaft body and having a perimeter region extending radially outward
beyond the external surface at the tapered region, the perimeter region positioned to
radially overlap the sleeve at the second end of the sleeve to inhibit axial separation of the
sleeve from the shaft body. Preferably, the retainer is releasably attached to the shaft
during mounting and dismounting procedures via a plurality of attachment elements and in

particular bolts or screws.
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Preferably, the retainer comprises a disc-like configuration having a recess extending
circumferentially at the perimeter region to allow axial movement of the sleeve into the
recess. Such an arrangement is advantageous to allow a controlled axial movement of the
sleeve during dismounting in response to introduction of the pressurised fluid but to inhibit
complete axial separation of the sleeve from the main shaft by abutment with the retainer.
Naturally, the sleeve may be removed once the retainer has been removed from the main
shaft end. The retainer is also configured to force the sleeve over and about the main shaft

by axial advancement of suitable attachment bolts, screws and the like.

Preferably, the assembly further comprises a fluid inlet conduit extending axially from the
second end of the shaft body in fluid communication with the groove to allow a fluid to be

supplied to the groove from the second end.
According to a specific embodiment, the assembly may optionally comprise a fluid inlet
conduit extending radially through the wall of the sleeve in fluid communication with the

groove to allow a fluid to be supplied to the groove through the sleeve.

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

comprising a main shaft or main shaft assembly as claimed herein.

Brief description of drawings

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

example only, and with reference to the accompanying 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 assembly 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 perspective partial cross section through the upper end of the main shaft and

sleeve assembly;
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Figure 3 is a perspective partial cross section of the shaft upper end of figure 2 with the

protective sleeve removed;

Figure 4 is a further external perspective view of the tapered axial section of the main shaft

upper end of figure 3.

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 having a
longitudinal axis 115. A first (inner) crushing shell 105 is fixably mounted on crushing
head 103 and a second (outer) crushing shell 106 is fixably mounted at upper 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.

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 a longitudinal axis 126 of the crusher and
to cause head 103 to perform a gyratory pendulum movement and crush material
introduced into crushing chamber 104. A first (axial upper) end region 113 of shaft 107 is
maintained in a rotatable position by a top-end bearing assembly 112 positioned
intermediate between main shaft 107 and a central boss 117. Similarly, a second (axial
bottom) end 118 of shaft 107 is supported by a bottom-end bearing assembly 119. Upper
frame 101 is divided into an upper frame part (commonly termed a topshell 111) mounted
upon lower frame part 102 (commonly termed a bottom shell), and a spider assembly 114
having arms 110 that extend from topshell 111 and represents an upper portion of the

crusher.

Upper end region 113 comprises a radial taper that defines an upper conical region of main
shaft 107. The conical region 113 is tapered so as to decrease in cross sectional area in a

direction from shaft second (lower) end 118 to an upper end surface 123 positioned
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uppermost within the crusher. To avoid excessive wear of the conical region 113, by
contact with bearing assembly 112, a substantially cylindrical wear sleeve 124 is mounted
over and about region 113. Sleeve 124 is held in position at region 113 by an interference
or friction fit and is provided in close touching contact over an axial length of both sleeve
124 and region 113. Accordingly, sleeve 124 is positioned radially intermediate bearing
assembly 112 and an outer surface of region 113 to absorb the radial and axial loading

forces resultant from the crushing action of the gyratory pendulum movement.

To facilitate mounting and dismounting of sleeve 124 at shaft region 113, shaft 107 is
configured to enable a fluid to be introduced into the contact region between the sleeve 124
and shaft region 113. In particular, a fluid supply conduit 120 extends axially and radially
along shaft 107 (within region 113) from end surface 123 to the contact region between
sleeve 124 and region 113. A channel (alternatively termed a groove) 121 is indented
within the external facing surface of shaft 107 at region 113 and is provided in fluid

communication with conduit 120.

Referring to figures 2 to 4 tapered region 113 comprises a lowermost end 300 and an
uppermost end 301. The radial taper is uniform along the axial length between ends 300,
301 such that a cross sectional area decreases from lower end 300 to upper end 301 at a
uniform rate to define a frusto-conical region (113) of main shaft 107. Sleeve 124
comprises a first (lower) end 216 for mating at the end 300 of region 113 and a second
(upper) end 215 for positioning at uppermost end 301 substantially coplanar with shaft end
surface 123. Sleeve 124 comprises a radially inward facing surface 201 and a radially
outward facing surface 202 with a substantially cylindrical wall 203 defined between
surfaces 201, 202. Wall 203 is tapered so as to decrease in radial thickness from
uppermost end 215 to lowermost end 216. In particular, external surface 202 is
substantially cylindrical whilst internal surface 201 comprises a conical shape profile
corresponding to the conical shape profile of main shaft region 113. Region A, illustrated
in figure 2, corresponds to a mid-axial length position as defined by the cross sectional area
of wall 203 (in a plane extending along axis 115) such that the cross sectional area axially
above region A is equal to the cross sectional area axially below region A. Sleeve 124 and

in particular radially inward facing surface 201 is mated in close fitting contact with the
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external facing surface 200 of main shaft region 113 between respective lower (216, 300)

and upper (215, 301) ends.

Sleeve lower end 216 comprises a chamfer region 207 of decreasing wall thickness such
that very a lowermost end region of sleeve 124 is chamfered to sit close to a radius section

of main shaft region 113 below region end 300.

A disc-like retainer 125 is releasably mounted over shaft end surface 123 during mounting
and dismounting of sleeve 124 at main shaft region 113. Retainer 125 comprises a suitable
bore 122 aligned coaxially with an end region of conduit 120 to allow fluid to be
introduced through retainer 125 to groove 121 via conduit 120. Retaining disc 125
comprises a plurality of perimeter bores 214 distributed circumferentially around retainer
125 immediately inside of a perimeter 209. Bores 214 are configured to receive
attachment bolts (not shown) received within corresponding bores (not shown) extending
axially from sleeve upper end 215 so as to lock retainer 125 to sleeve 124 during mounting
and dismounting procedures. Retainer 125 further comprises a plurality of additional bores
213 positioned radially inside perimeter bores 214 that are configured to receive
attachment bolts (not shown) to secure retainer 125 to main shaft region 113. In particular,
an underside surface 211 of retainer 125 is positioned in contact and aligned substantially
coplanar with the shaft end surface 123. In this orientation, an upward facing retainer
surface 212 is orientated away from main shaft 107. An annular recess 210 extends
circumferentially around retainer perimeter 209 and is indented in surface 211 so as to
create a small axially and radially extending annular gap region immediately axially above

the annular sleeve end 215.

Accordingly, during a sleeve dismounting operation, the sleeve attachment bolts (not
shown) are removed. Sleeve 124 is capable of sliding axially into the gap region defined
by recess 210 to contact the underside surface 211 (at the recess 210) when fluid pressure
is applied. In an alternative mounting operation, retainer 125 is inverted such that disc
surface 212 is mated against sleeve end 215 and main shaft end surface 123 to force sleeve

124 axially over and about region 113 as the attachment bolts (not shown) are tightened.
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Fluid supply conduit 120 comprises an axial section 204 extending downwardly from end
surface 123. A lowermost end 206 of axial section 204 is terminated by a radially
extending section 205 that terminates at shaft external facing surface 200. A radially
outermost end of the conduit section 205 is provided in fluid communication with an

axially upper groove 121a that extends circumferentially around shaft region 113.

According to the specific implementation, conical region 113 further comprises a second
circumferentially extending groove 121b axially separated from the first upper groove
121a by a distance approximately half the axial length of region 113 and sleeve 124.
Additionally, each groove 121a, 121b is spaced axially from region A by an equal axial
distance. Grooves 121a and 121b also extend the full 360° circumference of shaft surface
200. An interconnecting fluid flow channel 208 extends axially from upper groove 121a to

lower groove 121b to provide fluid communication between the two grooves 121a, 121b.

According to further specific implementations, region 113 may comprise a plurality of
interconnecting fluid flow channels 208 distributed circumferentially around surface 200.
According to yet further embodiments, region 113 may comprise a single circumferentially
extending groove optionally in the form of at least one spiral or helix. According to a
further embodiment, external facing surface 200 may comprise a network of grooves
orientated and extending axially parallel or transverse to axis 115 and/orin a

circumferential direction entirely or partly around the conical surface 200.

The subject invention is compatible for use with conventional fluid supply systems
(comprising reservoirs, pumps, conduits, seals etc.) coupled to bore 122 via suitable
enclosures or conduits. Accordingly, a fluid is capable of being delivered to grooves 121a,
121b via supply conduits 120, 208 to lubricate the interface between shaft surface 200 and
sleeve surface 201. Such an arrangement facilitates both a slide mounting of sleeve 124

and imparts a radial expansion force (to sleeve 124) to promote sleeve demounting.

According to further specific embodiments, shaft region 113 may be devoid of conduit 120
such that sleeve 124 comprises a conduit bore extending through sleeve wall 203 in fluid

communication with grooves 121a, 121b and/or channel 208.
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Claims

1. A gyratory crusher main shatt (107) comprising:

a shaft body having a radially outward facing external surface (200) and having a
first end (118) for positioning at a lower region of the crusher and a second end (123) for
positioning at an upper region of the crusher relative to the first end (118);

an axial region (113) of the shaft body extending from the second end (123) is
tapered relative to a longitudinal axis (115) of the shaft body such that a cross sectional
area of the shaft body at the tapered region (113) decreases in a direction from the first end
(118) to the second end (123), the tapered region (113) configured to mount a shaft sleeve
(124);

characterised by:

at least one groove (121) indented at the external surface (200) and positioned at
the tapered region (113) and capable of receiving a pressurised fluid to facilitate mounting

and dismounting of the sleeve (124) at the shaft body.

2. The main shaft as claimed in claim 1 further comprising a fluid inlet conduit (120)
extending axially from the second end (123) and provided in fluid communication with the

groove (121) to allow a fluid to be supplied to the groove (121) from the second end (123).

3. The main shaft as claimed in claim 2 wherein the conduit (120) extends internally
within the shaft body such that a part (205) of the conduit (120) extends radially outward to
the groove (121).

4. The main shaft as claimed in claim 3 wherein the groove (121) extends in a

circumferential direction around the shaft body.

5. The main shaft as claimed in claim 4 wherein the groove (121) extends

substantially completely circumferentially around the shaft body.

6. The main shaft as claimed in claim 5 comprising a plurality of grooves (121a,

121b) at the external surface (200).
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7. The apparatus as claimed in claim 6 comprising a first groove (121a) extending in
a circumferential direction around the shaft body and second groove (121b) extending in a
circumferential direction around the shaft body, the first groove (121a) separated axially

from the second groove (121b) and coupled in fluid communication.

8. The main shaft as claimed in claim 7 wherein at least a part of the conduit (120) is
indented and extends axially at the external surface (200) as a channel (208) to couple the

first (121a) and second (121b) grooves in fluid communication.

0. A gyratory crusher main shaft assembly comprising:

a shaft body as claimed in any preceding claim;

a sleeve (124) fitted over the tapered region (113), the sleeve (124) having a
tapered wall thickness such that a wall thickness at a second upper end (215) of the sleeve

(124) is greater than a wall thickness at a first lower end (216) of the sleeve(124).

10. The assembly as claimed in claim 9 further comprising an end retainer (125)
releasably mounted at the second end (123) of a shaft body and having a perimeter region
(209) extending radially outward beyond the external surface (200) at the tapered region
(113), the perimeter region (209) positioned to radially overlap the sleeve (124) at the
second end (215) of the sleeve (124) to inhibit axial separation of the sleeve (124) from the
shaft body.

11. The assembly as claimed in claim 10 wherein the retainer (125) comprises a disc-
like configuration having a recess (210) extending circumferentially at the perimeter region

(209) to allow axial movement of the sleeve (124) into the recess (210).

12. The assembly as claimed in any one of claims 9 to 11 further comprising a fluid
inlet conduit (120) extending axially from the second end (123) of the shaft body in fluid
communication with the groove (121) to allow a fluid to be supplied to the groove (121)

from the second end (123).
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13. The assembly as claimed in any one of claims 9 to 11 further comprising a fluid
inlet conduit extending radially through the wall (203) of the sleeve (124) in fluid
communication with the groove (121) to allow a fluid to be supplied to the groove (121)

through the sleeve (124).

14. A gyratory crusher comprising a main shaft or main shaft assembly as claimed in

any preceding claim.



WO 2015/070993

PCT/EP2014/060594
114
N
110
117711370
121’\@ e A //// \’\-‘124
| 1\
104 yoy
106 i 111
|
1
I 1071
I
105 ; 100
| 107
109 I
(]
]
T 11
103 ) | 116
102 | |
[
N |
[}
\ ]
I 1 N
§§§§§ !! \108
LI
118— :
N
in 119
|
|
4
| |
126~ L _115



PCT/EP2014/060594

WO 2015/070993

2/4

FIG. 2



PCT/EP2014/060594

WO 2015/070993

3/4

123

FIG. 3



4/4

FIG. 4



INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2014/060594

A. CLASSIFICATION OF SUBJECT MATTER

INV. B02C2/06
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

Bo2C

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X US 2002/088885 Al (VAN MULLEM ALBERT J
[US] ET AL) 11 July 2002 (2002-07-11)
page 1, left-hand column, paragraph 1
page 1, right-hand column, paragraph 17
page 2, left-hand column, paragraph 24
figures 1,2

Y US 3 813 047 A (TORRENCE J ET AL)

28 May 1974 (1974-05-28)

column 1, 1line 6 - Tine 8

column 3, line 40 - column 5, Tline 41
figures 1-4

Y FR 2 492 022 Al (ACIERS OUTILLAGES EQUIP
INDLS [FR]) 16 April 1982 (1982-04-16)
the whole document

_/__

1-14

1-14

1-14

Further documents are listed in the continuation of Box C. See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

cited to establish the publication date of another citation or other
special reason (as specified)

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk
Tel. (+31-70) 340-2040,

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art
"P" document published prior to the international filing date but later than
the priority date claimed "&" document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
31 July 2014 11/08/2014
Name and mailing address of the ISA/ Authorized officer

Fax: (+31-70) 340-3016 Redelsperger, C

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2014/060594

C(Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X

FR 531 391 A (SMITH ENGINEERING WORKS)

11 January 1922 (1922-01-11)

page 1, left-hand column, T1ine 1 - line 4
page 2, right-hand column, line 53 - line
94

figure 1

US 3 456 889 A (BURKHARDT EDGAR S ET AL)
22 July 1969 (1969-07-22)

column 1, line 33 - line 35

column 3, line 38 - line 46

column 4, line 1 - 1line 13

figure 1

1,9,14

1,9,14

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/EP2014/060594
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2002088885 Al 11-07-2002 NONE
US 3813047 A 28-05-1974  NONE
FR 2492022 Al 16-04-1982  NONE
FR 531391 A 11-01-1922 = =mmmmmmm oo e e e m o m oo
US 3456889 A 22-07-1969  BE 713488 A 10-10-1968
DE 1757208 Al 08-04-1971
FR 1569863 A 06-06-1969
GB 1157785 A 09-07-1969
SE 342989 B 28-02-1972
us 3456889 A 22-07-1969

Form PCT/ISA/210 (patent family annex) (April 2005)




S35
Ly

N8

SN
GR,

\
i
g
g
g
A
g
H
B
7
3
7
14
H
14
I
1
14
I
7
14
14
14
14
?
I
:
¢
¢
H
H
H
e
B
H
:
h
3
!
i
]
:
]
H
H
H
;
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
:
H
H
H
:
;
A




PATENT
ATTORNEY DOCKET NO.: SC 14208WOUS

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of

Axel BERGMAN et al Confirmation No.: Unassigned
Application No.:

NEW National Stage of

PCT Application No. PCT/EP2014/060594
Filed: May 23,2014

Examiner: Unassigned

Filed: May 11, 2016

Group Art Unit: Unassigned

For:  GYRATORY CRUSHER MAIN
SHAFT AND ASSEMBLY
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MAIL STOP PCT
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 (407 of a crusher comprising:

a shaft body having a radially outward facing external surface (200 and having, a first
end (-8 for positioning at a lower region of the crusher and a second end 4235 for positioning
at an upper region of the crusher relative to the first end G483;

an axial region 4353 of the shaft body extending from the second end {235 is being
tapered relative to a longitudinal axis €H5)-of the shaft body such that a cross sectional area of
the shaft body at the tapered axial region 633 decreases in a direction from the first end €483 to
the second end €235, the tapered axial region (439 being configured to mount a shaft sleeve
24); and

at least one groove €21 indented at the external surface {2080} and positioned at the
tapered axial region H35 and-ecapable-ofreeetving , the at least one groove being arranged to

receive a pressurised fluid to facilitate mounting and dismounting of the sleeve (4245 at the shaft

body.

2. (Currently Amended) The main shaft as claimed in claim 1, further comprising a fluid
inlet conduit 26)extending axially from the second end &23)-and provided in fluid
communication with the groove (421-to allow a fluid to be supplied to the groove 42H-{rom the
second end (235,

3. (Currently Amended) The main shaft as claimed in claim 2, wherein the conduit 4263
extends internally within the shaft body such that a part €205)-of the conduit 426)-extends
radially outward to the groove 121.

4. (Currently Amended) The main shaft as claimed in claim 3, wherein the groove 4241

extends in a circumferential direction around the shaft body.

2



Application No. : NEW
ATTORNEY DOCKET NO. : SC 14208WOUS

5. (Currently Amended) The main shaft as claimed in claim 4, wherein the groove 4241

extends substantially completely circumferentially around the shaft body.

6. (Currently Amended) The main shaft as claimed in claim 5, further comprising a

plurality of grooves (I24a—2+b3 at the external surface 2665.

7. (Currently Amended) The apparatus as claimed in claim 6, further comprising a first

groove (+21a) extending in a circumferential direction around the shaft body and a second
groove (}214by extending in a circumferential direction around the shaft body, the first groove
H21a) being separated axially from the second groove (424b) and coupled in fluid

communication.

8. (Currently Amended) The main shaft as claimed in claim 7, wherein at least a part of
the conduit €265 is indented and extends axially at the external surface 2063 as a channel 2083}
to couple the first 24a) and second (24b) grooves in fluid communication.
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9. (Currently Amended) A gyratory crusher main shaft assembly for a crusher
comprising:

a shaft body as-elaimedinanypreceding-elaim-having a radially outward facing external

surface, 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, an axial region of the shaft

body extending from the second end and being tapered relative to a longitudinal axis of the shaft

body such that a cross sectional area of the shaft body at the tapered axial region decreases in a

direction from the first end to the second end, the tapered axial region being configured to mount

a shaft sleeve, and at least one groove indented at the external surface and positioned at the

tapered axial region, the at least one groove being arranged to receive a pressurised fluid to

facilitate mounting and dismounting of the sleeve at the shaft body; and

a sleeve 243 fitted over the tapered axial region €H3), the sleeve (124 having a tapered
wall thickness such that a wall thickness at a second upper end €453-of the sleeve 4245 is
greater than a wall thickness at a first lower end £246)-of the sleeved245.

10. (Currently Amended) The assembly as claimed in claim 9, further comprising an end
retainer 4259 releasably mounted at the second end 423) of a shaft body and having a perimeter
region €209 extending radially outward beyond the external surface €200 at the tapered region
(H3), the perimeter region 209)-positioned to radially overlap the sleeve 4243 at the second end
£2155-of the sleeve (4245-to inhibit axial separation of the sleeve 424-from the shaft body.

11. (Currently Amended) The assembly as claimed in claim 10, wherein the retainer
H25)-comprises includes a disc-like configuration having a recess {246 extending

circumferentially at the perimeter region €209 to allow axial movement of the sleeve 4243 into

the recess 40,

12. (Currently Amended) The assembly as claimed in any-ene-of-elatms claim 9 to-H,
further comprising a fluid inlet conduit 26)-extending axially from the second end (4233-of the

shaft body in fluid communication with the groove c42453-to allow a fluid to be supplied to the
groove (42H-from the second end H235.
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13. (Currently Amended) The assembly as claimed in any-ene-ofelatms claim 9 to-H,
further comprising a fluid inlet conduit extending radially through the wall €203) of the sleeve
H24>-in fluid communication with the groove (321-to allow a fluid to be supplied to the groove

H2H-through the sleeve d245.

14. (Currently Amended) A gyratory crusher comprising;

a main shaft ermatn-shatt assembly as-clatmed-inanyprecedingelaim

including a shaft body having a radially outward facing external surface, 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, an axial region of the shaft body extending from the

second end and being tapered relative to a longitudinal axis of the shaft body such that a cross

sectional area of the shaft body at the tapered axial region decreases in a direction from the first

end to the second end, the tapered axial region being configured to mount a shaft sleeve, and at

least one groove indented at the external surface and positioned at the tapered axial region, the at

least one groove being arranged to receive a pressurised fluid to facilitate mounting and

dismounting of the sleeve at the shaft body; and a sleeve fitted over the tapered axial region, the

sleeve having a tapered wall thickness such that a wall thickness at a second upper end of the

sleeve is greater than a wall thickness at a first lower end of the sleeve.
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Amendments to the Abstract

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

A gyratory crusher main shaft assembly has a main shaft, an axially upper region of the
main shaft including a tapered conical section with a protective sleeve friction fitted over the
cone. To facilitate mounting and dismounting of the sleeve, at least one groove is indented
within a radially external facing surface of the main shaft at the region of the cone to allow fluid

to be introduced under pressure to the region between the sleeve and the cone.
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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/EP2014/060594 filed May 23, 2014 claiming priority of EP Application No.
13192402.9, filed November 12, 2013.
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REMARKS
Claims 1-14 have been amended. A new Abstract has been submitted. The specification
has been amended to include Related Application Data. Accordingly, claims 1-14 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

Sandvik/Diamond Innovations, Inc.
6325 Huntley Road

Worthington, OH 43085

Tel. 703-505-4761
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Notice

This translation is machine-generated. It cannot be guaranteed that it is intelligible, accurate,
complete, reliable or fit for specific purposes. Critical decisions, such as commercially relevant or
financial decisions, should not be based on machine-translation output.

DESCRIPTION SU940837

The upper support of the movable crushing cone cone crusher

BepxHsis onopa nogBuKHOIro ApoBSLLErO KOHYCa KOHYCHON ApoGUIKu

This invention relates to cone crushers coarse crushing, namely to the movable upper assembly
crushing cone bearing.

N306peTeHne 0THOCUTCS K KOHYCHBIM Apo6Unkam KpynHoro Apo6neHusl, a UMEHHO K yany
BEPXHE onopbl NOABWKHOrO ApobsLLEro KoHyca.

Known upper support movable crushing cone crusher cone containing vtudki and bearing half-
rings that are included in the shaft groove, the latter sit on the shaft with a gap that the crusher
operation leads to mutual movement and wear the shaft sleeve and half-rings 1.

MN3BecTHa BepXHSAA onopa NOABWKHOMO ApoGsLLero KOHyca KOHyCHOM Apo6urnku, cogepxallas
BTYAKUA U HECYLLME NOSYKONbLA, BXOAsILLME B MPOTOYKW Bana, NpMYeM NocriegHUe CUAAT Ha Bany
C 3a30pOM, YTO Npu paboTe APOGUIKU NPUBOOUT K B3aUMHOMY NEPEMELLEHUIO U U3HOCY BTYITKM
Bana u nonykorneu 1.

In its technical essence the closest: the proposed support is movable upper support cone crushing
cone crusher coarse crushing with mechanical regulation of the discharge gap, comprising a split
cone sleeve mounted coaxially on the shank of the movable cone shaft in the cage crosspiece 2.

Mo cBoOel TEXHMYECKOM CYLUHOCTU Hanbonee 6U3KOM (K NpeanaraeMomn onope SIBMsieTcs

03-05-2016 1



BEPXHSAS onopa noaswxHoro apobsiwero koHyca KoHycHol Apo6unku kpynHoro apobnexus ¢
MeXaHUYECKUM PEryNMPOBaHUEM Pa3rpy304HOi Lenu, cogepxallas pa3pesHyo KOHYCHYHO
BTYIKY, YCTaHOBITEHHYIO COOCHO Ha XBOCTOBUKE Baria NOABWKHOIO KOHyca B 06oiiMe TpaBepchl 2.

In such a cone crusher is suspended from the chassis and the suspension traverse unit
simultaneously performs the function of gap control. With the split taper bushing, screwed on the
shank of the movable cone shaft, made its ascent or oouokanie that determines the size of the
discharge gap between the cones. For this 1PODVIZHNY cone is lifted by crane, display back nut
of the conical connection with a holder, knock out a wedge schponku and turning a nut on a few
turns, dipped cone in place and hammer wedge shpon1ku. This unloading slot changes.

B Takux apobunkax KOHyc NogBeLlINBaETCA K KOpNycy TpaBepcChl U y3en noaseca oAHOBPEMEHHO
BbIMNOMHAET PYHKLUIO perynuposaHus wenu. MNMpu noMmoLwm paspe3Hoin KOHYCHOM BTYIKHU,
HaBepHYTOM Ha XBOCTOBUK Baria NOABUXXHOIO KOHyca, OCYLLECTBISIETCA €ro NoagLEM Uin
OOyOKaHue, YTO onpeaensieT pasMep pasrpy3oqHON Wenn Mexay koHycamu. [ns atoro
1MOABWKHBIW koHyC NpUnogHMMAaIoT KpaHOM, BLIBOAST PE3epBHYIO raiKy U3 KOHUHMeCKoro
coefMHeHUs ¢ 060AMON, BbIGMBAIOT KITUMHOBYIO LLMOHKY U, MOBEPHYB ranky Ha,HECKONbKO
060pOTOB, ONYCKAlOT KOHYC Ha MECTO U 3abMBaloT KIIMHOBYIO LWNOH1KY. Mpn 3TOM pasrpysoyHas
Lenb MeHsIeTCA.

The disadvantage of such a support is a failure of the main shatt, since the crusher there occurs a
strong de10formatsiya of threads or partial interruption of the high napryal eny occurring in the
thread of the sum of the forces of its own weight of the movable pin and the vertical component of
the crushing reinforced in ko15nusnom compound vtori1chno and reinforced in the very thread is
in a wedge, when crimping a split tapered bushing clip. The voltage in the coils of the main shaft,
in contact with lower taper bushing raz20reznoy turns much higher than the rest of the turns in
contact with it, due to the conical raznosteniosti parts: the lower part is compressed and split bush
bol25sche significantly deformed than the top. As a result, the split bush deformed coils wedged
and can not be rotated, so the sleeve is removed by cutting it apart. Broken off the threads on the
main shaft are removed, and the deformed portion

HepocraTkoM Takoi onopbl IBASIETCA BbIXOQ U3 CTPOS MMaBHOIo Bana, Tak kak npu pabore
ApoGUNKK npoucxoauT cunbHasa ael10dopmaumns BUTKOB pe3bbbl N UX YaCTUYHbINA 06pbIB U3-3a
BbICOKUX Hanpsiy eHUN, BO3HUKAIOLWMX B pe3bbe 0T CyMMbl CU COBCTBEHHOTO BECa NOABWKHOIO
KOHyCa W BEPTUKAsIbHOW COCTaBNAIOLLEN APOBNEHUs], YCUNEHHbIX B KO15HYCHOM COeUHEHUM U
BTOPUT4YHO YCUNEHHbIX B CAMOIA pe3bbe, Kak B KIIMHe, Npu 06)XaTun pa3pe3Hoi KOHYCHOW BTYIKU
060iiMoiA. Mpyn 3TOM HanpshkeHUe B BUTKaX rMABHOMO Basna, KOHTAKTUPYHOLWUX C HWKHUMU BUTKAMM
pa320pe3Hoil KOHYCHOM BTYSKW, 3HAYUTESBbHO BbiLLE, YEM B OCTalbHbIX KOHTAKTUPYIOLLMX C Heit
BUTKaX, U3-32 pa3HOCTEHUOCTU KOHYCHOW YacTU: B HWKHEW YacTUu pa3pe3Has BTYNKa CKUMAaeTCs U
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AedopmupyeTcs 3HauuTenbHO 6onb25Le, YeM B BepxHeil. B pesynbTate pa3pesHas BTyska
3aknMHuBaeTcs AepOpMUPOBaHHLIMU BUTKAMU U €€ HEBO3MOXXHO MOBEPHYTb, NO3TOMY BTYIKY
CHUMAIOT, pa3pesas ee Ha YacTu. O6nomaHHble BUTKM pe3b0Obl Ha rMaBHOM Bany yaansioT, a
AehopMUPOBaHHYIO YacTb

thirty

30

corrected manually. Only after atoro main shaft again allowed to work with the new split bush. In
the case of missteps Precipice screw shaft expensive discarded.

ucnpaensioT BPyYHyto. U Tonbko nocne atoro rnaeHbIf Ban CHOBA NyckaloT B paboTy ¢ HOBOWA
pa3pesHoii BTynkoi. B cnyyae onnowHoro O6pbiBa BUHTOB AOPOroCTOSILLMIA Ban
Bbl6pakoBbIBaIOT.

The disadvantages of this support are also adjusting the crushing gap complexity associated with
the fact that the regulation is done by hand to produce the desired torque via the lever to turn the
split sleeve; schagovoe regulation, equal thread pitch of the main shaft, and control with smaller
steps impossible since the split bush can be rotated on the shaft at least one oborotiz a mismatch
keyways, and the increase in their number and weakens the already weak thread; difficulty in
manufacturing, is the need to cut buttress thread on the surface of a heavy shatt of large diameter
and length.

HepocraTkamu 3TOI onopbl ABASAIOTCA TakKe TPYAOEMKOCTb PErySIMPOBaHUS pa3rpy304HON LLENM,
CBsi3aHHas C TeM, YTO PeEryniMpoBaHue BbIMOMHAETCS BPYYHYIO AN CO34aHUA HEOBXOAUMOro
KPYTSILLEro MOMEHTA Yepes pbidar ¢ Lienblo NOBOPOTa pa3pesHoil BTYIIKU; LLarosoe
perynupoBaHue, paBHOe Liary pe3b6bl rMaBHOroO Bana, NpMYeM peryrimpoBaHue C MEHbLLUM
LIaroM HEBO3MOXHO, TaK KaK paspeaHasi BTysika He MOXeT GbiTb NOBEPHYTa Ha Basny MEHee YeMm
Ha oQMH 060POTU3-3a HECOBMAAEHMS LUNOHOYHbIX Na30B, a YBENIMYEHUE UX Yucna ocnabnseT u
6e3 Toro crnabyo pesbby; CIOXXHOCTb B M3rOTOBSIEHWUU, 3aKIIOHMAETCA B HEO6XOAMMOCTU Hapesku
YNOPHOI pe3bbbl Ha NOBEPXHOCTM TSXKENOro Bana 6onblnMx guameTpa 1 AnuHbI.

The invention aims to improve the reliability of the upper support, simplify and ensure fine control
of the discharge gap, reducing trudoemashsti repair.

Uenbio M306peTeHVIFI AIBNAETCA NOBbILUEHNE HAOEXKHOCTU BEPXHEN OMOpPbLI, YNpoLLeHue nu
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obecneyeHne TOHKOro perynupoBaHuUs pasrpy3oqHOM LUESN, CHWKEHUE TPYyAOEMALLCTM PEMOHTA.

The aim is achieved in that in the upper support the mobility of the crusher head cone crusher
coarse crushing with mechanical regulation of the discharge gap having a split cone sleeve
mounted coaxially on the shank of the movable cone shaft in a cage yoke, the shank of the
movable cone shaft is made with annular protoch.kami and snabl en mounted in one of the locking
ring grooves, cutting simply supported on the end of the cone sleeve.

Llenb gocturaeTcs Tem, YTO B BepxHei onope noaswkHoro apobsuLero koHyca KOHYCHO
APOGUIKK KpynHOro Apo6reHnsi C MEXaHUYECKUM peryriMpoBaHUMEM pa3rpy30qHON LWenu,
cofepxallei paspesHylo KOHYCHYI0 BTYJIKY, YCTaHOBTEHHYIO COOCHO Ha XBOCTOBUKE Bana
NOABWKHOrO KOHyca B 060iiMe TpaBepCbl, XBOCTOBUK Bana NoaBWKHOIO KOHYCa BbIMOSIHEH C
KOJbLIEBLIMU NPOTOY.KAMU U CHABM eH YCTaHOBNEHHbLIM B OOHO U3 MPOTOYEK CTONOPHLIM
KOJIbLIOM, ONEPTLIM Ha TopeL, paspe3Hoi KOHYCHOM BTYIIKM.

FIG. 1 izobral en general view of the upper Honore; FIG. 2 - the option to install the locking
1koltsa.

Ha ¢Wr. 1 nsobpan eH o6wwmin BUA BepXHEN OHOPLI; HA Ur. 2 - BApPUaHT YCTaHOBKU CTOMOPHOrO
1konbua.

Upper support comprises owned movable cone shank of the main shaft 1 having a series of
annular grooves 2, in each of which, depending upon the desired gap size is set sliced apart
retaining kolytso 3, which can be accomplished with a shoulder 4 and set them up or down,
drawing on a split tapered vtulit 5,

BepxHsis onopa coaepXXuT NpuHaanexaliuil NoABMKHOMY KOHYCY XBOCTOBUK FaBHOro Bana 1,
UMEIOLLMIA pAL KOMbLEBBLIX NPOTOMEK 2, B M0G0 U3 KOTOPbIX B 3aBUCUMOCTH OT Tpebyemoro
pa3Mepa Lienn YCTaHOBIEHO paspe3aHHOe Ha YacTu CTOMOPHOE KOMbILO 3, KOTOPOE MOXET BbITb
BbINOMHEHO ¢ GypTOM 4 U yCTaHaBNMBAETCA UM BBEPX UM BHU3, ONUPasiCb Ha pa3pesHyto
KOHYCHY'0 BTYnuy 5,

in contact with the housing 6, which is based on the cone sleeve 7 and washer 8 9 traverses.

KOHTaKTUpYyloLLyto ¢ 060iMMoN 6, onupaloLLENCst HA KOHYCHYIO BTYNKy 7 U wainby 8 Tpaeepchl 9.
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If necessary in order to achieve

Mpn Heo6X0aMMOCTU ANst AOCTUKEHUSA

maximum precision regulation of discharge slots, and between the ends tulki 5 and cut into pieces
3 rings placed promezhuto1chnye pads.

MaKCUManbHON TOMHOCTU PEryNIMPOBaHUA pa3rpy30uHOiA LWen,u mexay Topuamu btynku 5 u
pa3pes3aHHOro Ha 4acTu KofbLa 3 CTaBATCS NMPOMEXYTO14YHbIe NPOKMaaKu.

For controlling the gap shaft 1 lifted by a crane, removed cut into ring portion 3, it is set to the
desired grooves 2 of the up or down collar 4 depending on the desired height of lifting or lowering
the movable shaft 1

Ons perynMpoBaHus Wenu Ban 1 NoAHUMAIOT KpaHOM, BbIHUMAIOT paspe3aHHOe Ha YacTu KOSbLO
3, yCTaHaBIMBAIOT €10 B HYXHYIO U3 NPOTOYEK 2 BBEPX UMW BHU3 BYpTOM 4 B 3aBUCMMOCTU OT
HeoBGXOAMMOIA BbICOTEI NOABEMA UK ONyCcKaHUs Bana 1 nogBUKHOIO

cone and then lowered into place.

KOHYyCa U Nocrie 3Toro onycKkaroT ero Ha MecTO.

Replacement threaded coupling smooth cylindrical surfaces eliminates the failure of the mating
parts

3ameHa pesbﬁosoro conpsixxeHunda rmagakumm UunnHgpmvHeCckumMmm noBepXxXHOCTAMU UCKINIOYaeT
BbIXOZ M3 CTPOSA conpsraeMbiX getanemn

and the accident rate for this reason.

¥ aBapUMUHOCTb MO 3TOW NPUYMHE.

When the upper support according to the invention is not treblyutsya investment of time and great
efforts to control the gap, manual operation is reduced to only
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Mpwu BbINONHEHUN BEPXHEN ONOPbLI COrNacHoO M306peTeHVIlO He Tpeﬁ]’llOTCFI 3aTpartbl BpEMEHU U
6onblune ycunua ana perynuposaHusa LWenun, pydHasa onepauua CBOAUTCA UL K

Installation of the ring at the cut.

yCTaHOBKe pa3pe3aHHOro Ha 4acCctu KosnbLua.

Claim

dopmyna usobpeteHus

Upper support movable conical crusher head fractions / ki mechanical coarse crushing with the
crushing gap regulation comprising slotted cone sleeve mounted coaxially on the shank of the
shaft of the movable cage .traversy cone, characterized in that, in order to increase the reliability
of the support and reducing the complexity of repairs the movable shaft cone shank formed with
annular recesses provided and installed in one of the locking ring grooves, cutting simply
supported on the end of the cone sleeve.

BepxHsis onopa noaBwxHOro Apobsiero KOHyca KOHYCHOM Apobun/kn KpynHoro apobnexus ¢
MEeXaHUYECKUM perynimpoBaHUEM pasrpy304HOM Lenn, coaepxallasn paspesHyo KOHYCHYIO
BTYJSIKY, YCTaHOBJIEHHYIO COOCHO Ha XBOCTOBUKE Basia NoABUXHOIro KoHyca B 060iMe .TpaBepchl,
OTNIMYaIOLLasCA TEM, YTO, C LESbo MOBbILLEHUSI HAOEXHOCTU ONOPbl U CHMKEHUS TPYAOEMKOCTH
PEMOHTHbIX paboT, XBOCTOBMK Basia NoABMXHOIO KOHyCa BbIMOSIHEH C KOSbLEBLIMU NPOTOYKaMM U
CHabXeH yCTaHOBMEHHbIM B OQHOWU U3 NPOTOYEK CTOMOPHBLIM KOSbLOM, OMepThiM Ha Topel,
pa3pe3HOn KOHYCHOW BTYIIKU.

The sources of information taken into consideration in the examination:

MCTOYHUKM MHpOpMaLMK, NPUHSATBLIE BO BHUMAHUE MPU SKCNEpTU3E:

1. Muyzemnek Yu Cone Crusher. M., "Mechanical Engineering, 1970, p. IOil.

1. MynsemHek 0. A. KoHycHas apobunka. M., «MawmHocTtpoeHnue, 1970, c. IOl

2. Donchenko A. et al. Maintenance and repair of crushing equipment, M.,
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2. [loH4eHko A. C. n ap. dkcnnyaTtauusi 1 peMOHT ApobunbHoro o6opyaosaHus, M.,

"Nedra, 1972, p. 70.

«Heapa, 1972, c. 70.
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KOHYCA KOHYCHO¥ APOBUJIIKH

1

Hso6peresre OTHOCHTCS K KOHYCHBIM ApO-
6unKaM KpymHOro JpoGjeHHs, & MMeHHO K
yany BepxHeli ONOPHl TOABHKHOTO Apobsie-
ro KOHyca.

HsBecTHa BepxHsisi Omnopa MOJABHIKHOTO
ApoBsliero KOHyca KOHYCHOH APOOHJKH, CO-
Jdepxkaluasi BTYJKH H Hecylmwe [OJAYKOJbLA,
BXOAAIHE B TPOTOUKH BaJjia, IpHueM TOCel-
HHEe CHIAT Ha Baly C 3a30pOM, 4TO 0NpH pa-
6oTe APOGHJKH TPHBOAMT X B3aHMHOMY Iie-
peMellleHHI0 H H3HOCYy BTYJKH Baja H HOMY-
zoaeu [1].

[To cBoell TeXHHYECKOH CYIHOCTH Haubo-
Jee OJIU3KOH X NpeijaraeMoi ornope sBJseT-
Cs Bepxusis ONopa NOABMMKHOTO Apobsulero
KOHyCa KOHYCHOH APOGHJKH KPYIHOro ApOO-
JeHHsT ¢ MeXaHHYeCKHM DeryJHpOBaHHeM pas-
TPY30UHOH I[eJH, COAEpKallas pas3pesHyio
KOHYCHYIO BTYJKY, YCTAHOBJIEHHYIO COOCHO Ha
XBOCTOBMKE BaJia NOJABHACHOrO KOHyca B 060i-
Me Tpasepcst {2].

B Tagux Apofuaxax KOHYC IOLBellHBaeT-
¢l K KOpHOyCy TpaBepchl W y3es MOABeca Ol-
HOBPEMEHHO BBIMOJIHACT (QYHKIHIO DeryJH-
poBaHus wesu. [Ips mOMOIUH paspesHo# KO-
HYCHOji BTYJIKH, HaBepPHYTOH Ha XBOCTOBHK
Baja MOABHAKHOrO KOHyCa, OCYLIeCTBJsAETCH
€r0 NOJLEM HJH OmyCOKaHHe, YTO ONPeNelsieT
pasmep pasrpy3OuHOH INeNH MeXJAy Komyca-
My, Jnis 3TOr0 MOABUMKHBIA KOHYC MPUION-
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HHMaI0T KpaHOM, BBIBOAAT pe3ePBHYI0 rafiky
H3 KOHHUECKOTo COelMHeHHs ¢ ODOHMOM, BH-
6MBAIOT KIHHOBYIO LINOHKY H, NOBepHyB ratfi-
Ky Ha.HEcKoAbKo 0OOPOTOB, ONYCKaT KOHYE
HAa MeCTO H 3a0HBAT KIMHOBYIO IUNOHKY.
[Ipu >TOM pasrpy3ouHas leib MeHdercd.
HenoctaTkoM TakoH ONOPHl fBJSETCS Bbl-
XOJ H3 CTPOSl IJIaBHOTO Basa, TaK Kak NpH
paGoTe APOGHIKH MPOHCXORHT CHJAbHAA Ie-
(opMaiHa BHTKOB Pe3b0bl HIH HX aCTHMHbLI
06pBIB M3-32 BBHICOKHX HANpsKeHId, BO3HI-
KAOHIHX B pe3ble OT CYMMBI CHJI cOBCTBEHHO-
ro Beca MOABHIKHOIO KOHYC2 Il BEePTHKaJdbHOH
cocraBasiioniell APOOJeHHs, (yCHACHHBIX B KO-
HYCHOM COeJIHHEHHH H BTOPHYHO YCHJEHHBIX
B camoii pesbbe, KaK B KJMHe, NpH 06K aTHH
paspeskofl KOHyCHOH BTyaku oboiimMoi. Ilpu
TOM HaNpsiKelide B BHTKAX IJaBHOro Ba.ja,
KOHTAKTHPYIOLIUX C HIDKHHMH BHTKaM}l pas-
pe3HOH KOHYCHOM BTYJKH, 3HQYUTEIbHO Bbi-
le, 4eM B OCTAJbHBIX KOHTAKTHPVIOHIHX C Hefl
BHTKaX, H3-32 Pa3sHOCTEHHOCTH KOHYCHOH dac-
TH: B HHXXHeH 4acTH paspe3Has BTYJKa CXH-
MaeTcs U JeopMHPYETCs 3HAUHTENBHO 60Ab-
nie, YeM B BepxHelf. B pesyabTaTe paspesHas
BTYJIKA 3aK/MHHHBaeTcs AeQOPMHPOBAHHBIMH
BHTKAMH H €€ HEeBO3MOXXHO NOBEPHYTh, MO3-
TOMY BTYJKY CHHMAIOT, paszpesasi ee Ha yac-
tH. O6a0MaHHEe BHTKH pe3b0bl Ha T[NIaBHOM
BaJy yAaJfloT, a AepOpMHPOBAHHYIO UaCTbh



940837

3

HCAPABJSIOT Bpyunyo. M Tonwko mocae storo
TJI2aBHBEIH Bajl CHOBA NYCKAIOT B paGoTy c HO-
BOH paspesHofl BTynkod. B cnyyae ansiowmHo-
ro ofpbiBa BHHTOB LOPOTOCTOAWME Baj BH-
6paKoBLIBAIOT.

Henocratkamu 3Tof ONOpH ABJSIOTCS TAK-
e TPYAOEMKOCTL DEryJIMpOBaHUs PA3rpysod-
HOH llenH, CBH3aHHAsA C TEM, YTO PETYJAHPO-
BaHHE BBINOJIHSETCS BPYUHVIO /S CO3MAHUSA
HEOBXOAUMOr0 KPYTAUIEr0 MOMEHTa uepes phi-
Y4ar € LeJbl0 NMOBOPOTA DPaspe3HOi BTYMKH;
U1aroBoe perynupoBanne; paBHOe WIATY pesb-
Obl TAABHOTO Bajia, IPHYEM peEryJHpOBaHHE
C MEHbINMM 11arOM HEBO3MOMHO, TaK Kak
paspesnana BTyJKa He MOXeT OblTh HOBEpHY-
Ta Ha BaJly MeHee ueM Ha OAHH OGOPOT H3-3a
HeCoBNaJeHHs! WIIOHOYHEIX TIA30B, @ yBeJuye-
HHE MX yucaa ocnabnserT # Ge3 TOro caabyio
pess0y; CNOMHOCTL B H3TOTOBJCHHH, 3aKJI0-
YaeTCsi B HEOOXOAMMOCTH HAPE3KH YIOPHOH
pesbbHl  Ha NOBEPXHOCTH TSKEN0r0 Bada
OOJbIINX AHAMETPA H ANHHEL

Ilensio usobpeTeHnss ABIAETCHA TOBbILIE-
HHe HaJeXXHOCTH BePXHeil OIOPLI, ynpolleHHe
M ofeclieueHHe TOHKOTO DEryJIHPOBAHHs pas-
TPY30UHOH [e/H, CHHXKEHHE TPYIOeMKOCTH
PEMOHTA.

Leanr ngocturaercs TeM, 4T0 B BepxHel
OMOpe NOABHKHOTO LPOOGSILEro KOHYCa KOHYC-
HOH ApOGHAKH KPYNHOrO ApOBGIeHHA ¢ Mexa-
HHUECKHM  DEeryiMpOBaHHEM  DPasrpyscyHoi
UlesH, COAepKAIel pa3Pe3HYI0 KOHYCHYIO
BTYJKY, YCTAHOBJEHHYIO COOCHO Ha XBOCTOBH-
Ke BaJja NOABHMKHOrO KoHyca B 0GofiMe Tpa-
BEPCHl, XBOCTOBHK Balla NOABHXKHOFO KOHyCa
BHIMOJTHEH C KOJBLIEBBIMH INIPOTOUKAMH U
cHaCXKeH VCTaHOBJIGHHBIM B OLHON M3 MpOTO-
YEK CTOTOPHLIM KONBLOM, ONEPTHIM Ha TOpeI]
Pa3pesHol KOHYCHOHR BTYJIKH.

Ha ¢ur. | usobpamen ofmuir BuI Bepx-
Hell omopr; Ha (ur. 2 — BAPHAHT YCTAHOBKH
CTOIOPHOrO KOJLIA,

Bepxnsa omopa comepxuT IpHHAZIERA-
KA TOABHXKHOMY KOHYCY XBOCTOBHK TJIABHO-
ro sana 1, HMEIOMHE PRJ KOABLEBEIX MPOTO-
yeK 2, B 060 M3 KOTOPBIX B 3aBHCHMOCTH
oT TpeCyeMoro pasMepa LIENH yCTAHOBJEHO
paspesaHHOe Ha YacTH CTONOPHOE KOJBLUO 3,
KOTOpOe MOMKeT OHITh BHINOJAHEHO C BypToM
4 H YCTAHABNUBAETCS UM BBEPX MJIH BHHS,
ONHPAasiCh Ha PaspesHylo KOHYCHYIO BTYJIRy b,
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KOHTaKTHPYIOIYio ¢ 06oiiMo# 6, onupawomeli-
€1 Ha KOHYCHYIO BTYJIKy 7 H wWwaiby 8 tpa-
Bepco 9.

Tlpn Heo6XOAMMOCTH  AJ8  ZOCTHMKEHHS
MaKCHMAJ/IbHOH TOUMHOCTH PETYAHPOBAHUS pas-
TPY3OYHOH IIeH MeXAy ToplaMi BLryjaky 5
H Paspe3aHHOro Ha yacTH KOJAbUA 3 CTABATCH
ITPOMEKYTOMHbIE NTPOKJIATKH. '

Hns perynupoBanus menu Badg | nognn-
MaloT KPAaHOM, BHIHHMAIOT paspesaHHoe Ha
YacTH KOJbLUO 3, YCTAHABJHBAIOT €10 B HYX-
HYIO M3 IIPOTOYEK 2 BBePX HJH BHH3 OypToM
4 B 3aBHCHMOCTH OT HeOOXOZMMOH  BBICOTbI
noabeMa WiH ONYCKaHHs Badaa | NOABUKHOrO
KOHyca H IOCJAe 3TOr0  ONycKaloT ero Ha
MeCTO.

3amena pe3pGOBOTO COMPSMEHHS TIAAKH-
MH UMJIHHAPHYECKHMH MOBEPXHOCTAMH HCK.TIO-
9aeT BHIXOJ H3 CTPOSl COUPSITaeMHX JeTaJjeil
M aBapUHHOCTL 1O 3TOH [PHUHEHE.

[Ipn BHIMOSTHEHHM BepXHel ONOpPH coraac-
HO H306peTeHuio He TpeGVIOTCA 3aTpaThl Bpe-
MeHH H GOJbLIKE YCHAHS JUISL PETYJHPOBAHHS
HIeNH, pyyHas Onepanusi CBOAHTCS JHUIB K
VCTaHOBKE Da3pe3aHHOro Ha YacTd KoJbla.

DPopMysTa M306peTeHU

Bepxusas omopa noxsukHOro Apo6siiero
KOHYCa KOHYCHOH IPOCH/IKH KDYNHOro Apos-
ACHHA ¢ MCXaHHYECKHM DEeryJHpOBAaHHEM pas-
TPY3OUHOL LieJH, CONepkKAIlasi paspesHyio
KOHYCHYI0 BTYJKY, YCTaHOBJEHHYI0 COOCHO
Ha XBOCTOBHKE Basa MOABHXHOIO KOHYCA B
oGoiiMe TPABEPCH, OTJAHY A0 A C 5 TeM,
UTO, ¢ LeJbl0 MOBBIIIEHHA HaZeXHOCTH ONOPHI
Y CHMMEHHA TPYLOEMKOCTH DEMOHTHBIX pa-
60T, XBOCTOBHK BaJsa NOABHAKHOrO KOHYCA BbI-
MOJIHEH € KOJBUEBBIMH NPOTOYKAMH H CHal-
JKEH yCTaHOBJEHHHIM B OANOH H3 NpoTovex
CTOMOPHEIM KOJIBIOM, ONEePTEIM Ha TOpel pas-
Pe3HO KOHYCHOH BTYJIKH.
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La présente inventlon concerne un Ji gpositif dlacgou~
plement rigids pcuvant &txa mentd o d8xontf au noven dfun
flulde sous pression et permettant de v8sliser une lisison de
transmission de fcrﬁa antre un arbre oylindrigue et uns pilcs

{124

¥ Llarbre sans ndcesssiter
aucun usinags spfoisl ge 1 wn ow Llavkre des Sifwents ¥ agw

prégsentant on aldsags consentrique

2

sanblsr. Ia piloe §1é&&ntant lialfsage et coopfrant aveg

Ltarbre pewt &tve par essmple une poaldes, un plgnon sto,
Liarbra ocwporie ag moing uns portion creuss gul peud Fhre

rgne dung certaines rSalisations.

coniques Tenduss tal que dScorit par ﬁxmmgi& dang lan byew
frangais 2 187 042 st 2 2384 784, Le sErrags des dsur ba
condgues fenduss eob le dfplacement relatbis gul sn césults, ss
fait an moyen dluns pluralitd de vis.

(o congtate que ces Sdsposibifs présentent un certain
nombre ¢ 'isconvdnients, 1texistence des fented daog hagues
conigues sntralnant nobamment des risgues acorus de corrosion.
Par aillsurs, 11 est sfcessalre &'exercer des offorts axiaux
importants lors du monbtage oo gul ndommuiva l‘uti& Isation 4%un
grand nowbre de vig dondk le servags doit Stye rSalisd de
manifive rigoursusensnt rdparkis ot p*owrwsziwga Lawgte Larag
des @LEficulvds lors dua montags, on oonstate Egalsment de
frfguants phSnominaz de colncenents qui peuvent s¥me randrs lse
démantags lmpossible.

N

Four ram@disy 3 ces inconvénisnts, on & d844 prdconisg

5.;,

des acoouplemants sscemblés R force an moven d'un fluide sous
3 B3L 146 dforit wy Jisposibif dlgse
semblage de oa type pour deux extrimitds dlschres coaxiaux,

prassion, e hrevet U8

Rans e dispositi¥, wn manchon mincs 3 alSsage eylindrigues s
de diamitre extérisur monigue, est amen® sn nontact ds SRTags
sur les arbres par listsensdisire dlun manchon &pals de iz~
mikre ext@rieur gylindrigue st d'alézage conigus. Lo manchon
gerk de piston st axt actionnd par 1'intermédisire &'un fluide
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sous pression intreduit dans ung chasbra de pression. Lors du

sl
monbage, les deax surfaces conigues des crganss §'assemblage

aont sfpacdss par un film de fludde sous pression gui permst

Iay d8plansment velatdf,

On constate dans la prabigue gue lszs ddapositifs dlag-

/1]

exmblage ds oo type nécessdiient de procider & un renforcemsnt
particulier 1oxsqu’ils gsont appliguis & L'assenmblage d'asrbras
creux en valson de 13 pression ssercfe par 1'accoxn iplement,

La §r§sauta Invantion a posar mhjﬁt ia monkage par axpan~

s goud prsssdon ds Sloadde dnsweiiplamenty vigldes de os
type appligufs 3 des avhrss présspbtant an moins une porticn
oranss,

Le dispositlf dtaccouplenment vigide selon I'ipvention,
montd sous pression fluilde, permet l'assenblags dhuane pildc
comportant un alSszags aveo up avbyre péndtyanid dans ost alﬁaaga
st présentant au meing one poriion creuse. e dispositif com-
prand doux orgaugs diaccouplement dopt lzs surfaces conigues
an contact dolvenkt 8tre sdpavdes lovs du mohbage ob du d8mon~
tage par un £ilm ds fluids sous pregsicn. Lfun das deax op-
ganas JYaocouplement peunt Stve alors dSplacs per liactioy S'un
fluide sows prassion. Salon Mimventdon, I dispositilf ¢'ac~
conplemant comprend wne bague mincs pouvant Stya introduite
dans la portlon oresuse de Itarbrs et prdsentant un zldsage

-

intarne conigus 3 1Vint@rieur duguel peut s dfplacer wn

3

pigton de surface axtdrisurs conigus,. Doz douy organes A¥ac~
couplesent du dispositif de 'invention rSalisent doung pRY
lzur structure mse ur renforcement de ia porticn orsuss da
farbra.
Pour intvoduirs iz floide sous pression jusgu'aux sur-

goaplasment; le
&3

Hs

favss conigues en contact des deuk organes

-

& ¥
iston, gul psub 8trs plalr ou & warai& ﬁi&iﬂsﬁu conprand en

i)

L
dag moyens de passags suscepbiblss daboubir entre ls

[Rg el

|5}

&

£

§)
srfass sondgne du plston et 3'alésage condgus de la bague
minoa. A
Dany un premier mods de r@alisstion, iz bagus mince
prézente de préffrence une portion d¥alfsage cylindrigue
&

aves une portion de diamBtes of8dudt du plston une
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pESS

chaphre de pression obihurde par wn orgave de fsrmeture $ixg
sur 1a bhagte. Le piston comporte das moyvens de pagsage pour
alimenhter la chanbrs de pre

5,1.

o en flalide sous pression,

Rt
Un jolnt 4'Stanch&itd gul paut ava hagevsenant Stve HAa
struotors snnulaire plats, assure 1'Stanchsiss dg la chasbrs
de pression.

Bans wn mode de r8alisation proférs appligud au cas o 1a
portion orsuse da 1larbes esl constituss par un chambrage
borgne, la conicitd du plston est tells gue 1z portion de plus
faible dismdtra =a t&auve du oftd du fond borgne de la portion
crause. Leg surfaces ewtdrisures FTronbales de la bBa wrue mings
#% 4u plston viennent sensibless

»

it affleurer 1lesxtyrémits
frontale de llarbre apris 1s mants

age du disponitif dfacoot~
plensnt, ]

Dans un asutrs mode de réalisation fgalement appliguéd ag
cas off la portism orsuse de liscbrs sst constituds par un
chambrage borgus, 13 conioitd du piston est inverse de sorte
que ¢lest la pordion de plus grand dismdivs gui se trouve du
oftd du fond borgne dr la portion creuss.

La chumbrs de pression peut alors Stre d8finie entre 1z
fond borgne et I'extrSmits frontals en regard du piston,

maintenue ¥ uh cartain Scartemant. Le piston conporte des

Iy

snyerng dg passage povr alimenter 1a chanmbrs da pressisn an
fluide sous pression, L'8tanch@itd est sssurde simplement par
ie sacrags des pidoes,

Dang une vaviante, Ilextrdmitd froutals du plston duw ofts
it fond horgne de la portion credse, présente un Zvidement gui
jous Is x8le de chambre ds pression. Cetts chambre sst a8 imi~
tEe du oObE du fosd borgne par un organe de fexmaﬁure"qui
prend appoil suor ls fund borgne eb par rapport sugusl le piston
paot se d8placer. Le plston comporie comme prioSdemment dawm
moyens de passage ﬁoux alimenter la chasbrs de pression en
Flaids sous preasion,

Etanch8itE de la chashrs de pression seb assurde pRY an

Jodnt d’8tanchditd approprid.
Dans Lous les oag, uh pergage kraverasnd la piskon est de

préffvenca préva afin de permobire 1l'@vecuation de 1'sir ot dn

finide du fond borgne de la portion oreuse da AILES o
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ie montage du dispositif tasoouplement s¥sffactne en
alimentant tout d'shord en fluide sous prassion, par exswpla
a5 3

an hails, lex suvfsces gondgues en contact Jdos deux Cuyanms

dlacoonplamants, pois on introduiszant on fiudds sous pression
qui peuh &hre Sgalement de 1'huile, dans la chambre fs pras-
sion, ce qui provogue le d€placement du platon ¥ Y'intd@ciany
S 3 alSsags conigos ds ls bagus mince et la d8formation
Slastique par expansicn de lzdite bagus ah de la parol ds
1larhre, azsurant ainsi ls liaison per foiction antra 1
surface extdrisure de llarhy fzl8sage de l'organs 3
irs sat obitent, on supprimsa
I'alimentation en £luide enire les deun sucfaves conlgees en
ontact gnl se tvowvsnt done assaablfes 3 force. Pour dax
3 e

ascouplensnts de faibla dias imenbation en fliwide

al
sous presaion da la chewbra de pression peot sz faire par les
mEmes passages gue pour les surfsces oonignas en contact das
Eléments d¥acosuplamants. Iz fluids sous pression s'@tala took
dfahord entre les surfaces conigues préoit@ss puis romplii
progresaivement la chambre de pression en provoguant ainai le
d@placement &u plston commpe 11 visgnt J'8Uve did. Pour lus
acoouplaments de plum grand dlamd@tre on privoit au gvontralrs
sne slimentation distinute.

Bovr démonter lvacceouplement salon Itinvention, on in~
troduit lg fluide sous pression entre les deay surfaces coni~
gues en contact ef an ouvre de manidzs contrdlds une valve
faisant partis diun houvchon chiturast ls condudt lalimentation
en fiuide de la chambrs de prasaion. On conbtrdle ainsi la
vitense dAn d€placement axial 4w plston gul permet le d€montage
de 1l'accouplenent.

L¥invention ssras smlewx compriss & 3 S%tods de la descexnip.
tion d8&tailisée 4

e guelguas nodes de réalisasbion pris 8 tidre
4’ axemples non limd

G
itatifs illostrds par les dessins annaxds
sur lesguels

ism figo 1 st une vus en ooups de Dlexbrdnitd d'un arbes
sunl dtun dispositif dlaccounlement selon 1'inventlions

is f1g° 3 est une vue en coupe analogie d'uns prapidre
variants: st

EIRAT A w

RaRUY
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s fig. 3 st une vue en coupe analogus 4'une Lroisidma
varianta,

Tel gutil est reprisentd suer la Figurvs i, la dispositis
Alacoouplement selon 3'inventlon y&Ff8rencd 1 dans son ensembl
est introdult dans un chambrage borgne ¥ pratigud § 1'extré=

t8 d'un arxbee aylindrigue 3 afin lessembler suyr oot arbre
ane pidoe 4 gud est par exemple une poulis ek gui présents un
alfsage oylindrigus wwpfrant aveo la surfacs axtdrisure
eylindrigue de 1'arbre 3 au droit dn chambrage borgne 2.

e dispomitif d'accouplement L comprend ume bague minge 3
prisentant une surface extfvisure oylindrigee et introduibe
faollement par wn ajustament glissant dans ln chambrage 2. Le
surfaos axbdrieure cylxndx;que da la bague 5 présaentz ds
préfévanos un filst naiiceidal de faible section, non repré~
sentd® sur la figurs, SEbouchant ¥ liestvérisur. 8 fllet favoe
rise l'&vacustion de 1'huile raconvrant Sventusllemank les
surliaces oylindriguss afin de facilitsr }'introduotion du
dispoaitif dans le chambrage. La bagus anince 3 présents ne
portion dfal@sage conigue § st une poriion dYalésags oyiine
drigus 7 du oftd extdvisur. Un piston § 9w surface extdSvisurs
condgue présentant sensiblement iz mdme oconloitd gue I 'ulsangs
conigue. § de la bagus 5 est inkroduit & Y'intdrisur de cebte
dernidra. Ya conlelkd du piston § est talls gue sa portion de
pilus falble diamBtre ss trouve du ofhs du fond 34 du cohambrage
Sorgns 2.

My cltd extd@risur, le plston 8 comporbte une porkion ¥ de
diasdtre r38uit d8finiss ant avee ls porilion 7 d'sidsags oyline

drigus ds la bagus 5, une chanbra ds prasaion 18 snmulaize,
ohinrée par un organe de fmrmeture annulsirve 11 viss® par son
filetage 12 5 Dextrémits de la portion 2'aldsage oylimdcigue

7 de la bhague 5. On notera gue des dvidemsnts boxgnes 13
parmetient de faciliter le sarrage ot le vissage de 1'nugane
de fermebture 1. On Joint snnulgire plat 14 asth nonkd & 317'in-
t&rieur ds la chasbre de pression 19 sn contaskt avec la facs
interne de liorgans de fermetuve Ll et venant sntonrer la
povtion de diam@tre p&luit & du piston 8 de fagon 3 assurer
T'etanohditd de la chambre de pressiss 30 per d8formation
glastigue.
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La orSation d'un £iiw des fluide tel gue e 1'huile entre
les deny surfaces conigues en regsrd de iz Bagne mince % ot du
pistor &, =zt fxite s moven da deny gorges annulaires 13 ed

N
16 pratigedss sur la surface extérisurs du piston § et come

5 mundguant entye ellas par das gorges axialss 17 Sgalement
pratvigufsz suy la surfage sxtfrisure dn piston 8. On notera
gue l'on pourzait sans dLE£fioults prévolr pluz da deux gorgss

annulaives.
Lo flndds sous pression esk azensd par le passage dtali-

T4 mantation 18 disposg de manidvs sensiblement awmiale & 1'ints-
risur du piston 8 dans un passage 182 sensiblemsmt radial
pratigud & datdrdisuy du yistsn 8 st commumiguant aveg la
gorge circulaire 15, Un racvord $Tarrivée e £luids 15 relis
u passage 18 est préve dans la portion 9. Do catis panidre ls

13 fluilds zous proswsion sst alimentd entre ses surfsces sondgues

gualls gus sold la poedtdon angnlaivs du platon 8.
L chapbre de pression 18 st alimentde sn fiuide sous

rragsion par ls pasmasgs caddsl 20 pratiauds dans la porkicn de
ddamBtrs réduit 2 S piston 8 st rellf an rvaccord &%alimen-
0 tation de fluide 21.
On noters gue lsz deuy raccords €larrivée de flwide 19 &t
21 monk disposds ofts § ofts dans ia Facs Fromtale de Is
portion -3
wankion o faodldits s nontage den conduits arrivds de

ce gul réduit U'encombrement du dispositif de in-

ag  Hlulde sous pression.

X

In peargage awmial 33 traverse le piston 8 ds part an park
= 1

i ﬁﬁgan 2 permettrs ll8vacuation Sz 1'adr ot du fluide pou~
ar dans le fond borgne du ohanmbragz ¥ lors dn

£
montage Au dispositdf $lasesuplsmsnt ds dnvantion. Le per~

-

3 qaga 22 peut Bbre obburd aprds 1‘assemblage par un bowchon

ilatd coopdrant avas la tarandags 23a.

on notera gua las languaurs axiales de la bhague nmince 5

o

J}

#b dn platon condgea B sont dfkarminfes de fagon & obienir le

sarrage desixd pour la t'ansmi3$icn‘par friction d'un effors

= 2 ~

a8 tel gu'un couple, un effort awxial ou dan rharges

L
33
o
23
o
4
3
(A

combinfes. Les faces {ronbtales du piston & et de In bagus % 88

1

fx
trouvent alovs de prEfdvencs senziblsmant dans le s8ms plan.
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Lorsgus o dispositif d'zcoouplement ast agsenblE, i1 zshaiste
x

CORMe ON D

W

] ur la figure 1, un Scavhbenent
sates ia face intsrne frontale $3 Su piston 8 et ls fond 34 du
shambirage bor

gne 2. La valeur de cst Scartement sst cholsie de
% fagon gus si 1

e pilston 8 wisnt en contact avas le fond 24, ia

conkrainte admissible en fonotion de la naturs du satSriag
choigl pour les diffsrents organas du dAdspositif acooun
plement ne solt pas d8passss,

La profondsar du chanbrage ¥ est de priférencs choisie de

10 fagon gue lss faces frontales oxternes du piston 8 ot de 1a
hague minme 5 vieannent ssnsiblesent afflisursr ls face SR+ E ot 2
witd Frontale de V'arbre 3 &t de la pidce 4 & azsesbdier.

e montags An &xsrasiﬁif d'acocupiswent se fait da la
manidve suivante.

15 O dptrodudt oo fluide hydrauligos scus pression tel que
da L'huile par ls passage 18 de fagon & sfparer complltement
les deux surfaces conigues an rogerd de 1m bagus mince 5§ st dn
piston 8. On Introduit snsodte wn fluide hydranlique sous

) prassion tel gus de 1'heile par le passage 30 dans la chambre

20 de pression 18 ge gul provogue un =Ffort axial sur la face
frontale 25 annulairs du piston 8 d8limitant la chambre de
pression 10 ak un ddplacement du piston 8 3 U'intSrieur de la
bages minge 5. Ce ddéplacsment est rendg pussible grios &
Pexistenve du £ilm &'huile entes lss denx surfaces conigques

b an regard. lorsgue le sayrrage dfsird est obienn, on cesss

35 g
dlappliguer le fladde sous prsssisn 3 ls canalisation 18 ce
gul provogue lg ssreage des dsux surfaoes conigees & ragard.

v

Un d@charge ensuits la chambre de pression 10.
Tans le oag &'un scoouplement So plus faibls diandkre {1
30 serailt possible ds sugprimer le passage 4'alimentation 20 de
la chambre de pression 18 st ds 3 gcontenter pour le montags
dfalimentay la chambre de prassion 10 par ls finide SOUR~PLRS~

slon provenant des gorges ciroulairss 135 et 16, Etald enhre
les degw surfaces gonlgess of remplizsant alors prograssives

35 mert ls chombre de pression 19,
Pour la dEmontage du dispositif dlaccouplemsnt de 1Yi

nm
vention. On obture ls trou karavdd 21 par un houchon £ilats,
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3
non représentd sur la filgurs, st copporhbant une walve ¥ ouvers
tues ré@glable. On dntrodait ls £loides souws pression par le
e d'alimentation X8 en ouvrant progressivemant 13 valva
précitfe. On conkrBle ainsi le dfplacsmenit du plston 8 vers la

~
¥

gauche suyr la fig., 1 8 1lintdrd

aur do la hagus sinoe 5, Stant

Wit

o

& oondgues assanbléss & force se
2% pay un film de fluide sous prassion gud

donnd gue les deuy surfacs
Lrosvant s&parde
supprime le frottament. Psndant le d8montags, 1x chambrs 10
est soumise & une pression guil sst fonckion de 1la surface de
19 18 projection radiale de 1'assemblage conigue.
Le mods de ydalization
e

a8 du piston et la diffsvesce gui en xé&xl 2 dang la
uration dz la chambere de prassion.

PN
33
¥
Q
1
(2
Euu

Cammﬁ o peut le volr en effed suy la fig. 3, la conicits
du plston 28 est belle que olest sa portion ds plos grand dla-

- mBbre guil se trowve du ot du fond bongne £4 dAn shambrage. La
bagus minge 27 admports bian sntendu une surface intsrae de

™

conicitd Sgale ¥ qelie du pilston 35 de fagon X powvoelr coom

Tes
<3

pErer aves ce dernier oo
cédent,

Jdans lo mode de rSaligation prs-
La chambrs da prossion 29 sast ol d8finds sutre le Fond

24 du chambrage et la surface frontals interne 28 du piston

Pour donner & Ia chambrs do prossicon 29 des dimsnaions

97
455

)

2 o
5

neenables, an osrbtaln Scarktasmant subsiste gntre ¢ss parols

3%

Le fluiﬁa SoE pra&sien ext alimentE par le passage 38,
Dang o8 mode de ry8alisabtion, 1'&€tanchiits do iz chambrs de

2

prassion 3% eskt assurée vniguemsnt par ls

p
jecs

srrags ded piléces

o
[sd

2t an partlculisr le seyrage sntyrs la swrfsce extdrisurs de la
vague mince 27 ot lislésage de llavhes 3, Te film §'huils
entre le piston 2§ st 18 bague 37 sat or88 compe pricédemmant
at 17,

gridce ¥ llsxistence des gorges 15, 18
Ransg le nmode de ré&alisation de la fig. 3 off les pilcves

s

St

identigues portent lss n¥mes r&férences; le piston 31 prisente

Iz mfnz condodtd gus la pldaton 28 4n sode de réslisation de la
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23

3
W

30
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mit&e du otE du fond borgne 34 g

2492022

2

flg. ¥ 8a portdon de plus grand diam@tre se trouve done du
edtd du fond borgne 34 4 cshambrage. Un Svidemest snmulaire

a pratiqud dans le plston 31 et d&bouchant sur sa face
intarna Ala d8finit ung chumbra da pression 33 gui ast &81li-
par 1a facs frontale d'un
organe dlobturatisn 33 en fovme dlanneauw gul visnt prendre
appul anr lo fond 24, Un joint &' Etannhiitd annulaire plat 34
disposd dans la chagbre 32 an contast avay 1'organs d'obtuo~

Q

ration 33 assurs 1'@tanohEitd de iz chawmbre de oression 3%, Ia

hambre de pression 32 ast

an fluide sous presmziosn
paxr ls pssssge 38 Dans ces copditions; 13 mise sous pression
da la chembre 32 entrains ls JdSplacement vers la gauchs do la
fige. 3 du piston 31 1lorgane d'obturabion 33 Stant immobilis
par son sppal contys le fond 24 :

pricédemmant grice & l'exmistencs des gorges 1%

by
d'tmile entre la piston 31 et la bagus minos 27
- 3
Blen gue dans oz node de r8slisation la ot
sion 3% solt réalisfe sous la forme $'un Svidsmont annulaire,
on comprandra ghoe 1ton pourrait parfaitemsnt songsvolr an
gvidement de forme eylindrigue pratigud dans 1l'axe do piston
31 st ocopfrant alers svec un organe de Termeturs s'apparen—
tant 8 un plyton aaxdliairs prenant sppul comme préodiammant
sut e fond 24 du chambrage borgne,

Blen gue l'invention ait §ud dSarits en réfSrence § das
sxernples ol Ifarbye comporkalt un chamhrage BOTEnE, Oh gOm-
prendra guells puisse Btre appligue sans grands modification
aun 2as d'un arbre comportant uns porbticn sesuss interne,. De la
n8@ne manldre on comprendra gue la pilce 4 peat ue pas Btye
exactement fixds & Llextrdniid de 1vazbze I mals s8'sn Lrosver
i8g8renent d8caliis.
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REVERRDICATIONS

1. Dispositif &fanooupleasant &*;i%

mnontd sous pression

s

2
der Plulde entve une pléce {4} comportant wh aldssags ot un

i

arbre {3} p8ndfrant dans 1’aldsage eb prisestant auw modns uns

: ]

3 portdon creuss {2}, Lo dlspositif compranant deuX organes

s
m
a
2]
a
£
3
3od
J43]

ment dont les surfaces conigues en contact psuvant
8tre sdpar@es lors du montage par un film de flpide sous pres~
sion, LY das dsux csrganes pouvant tre aép“acé par Llacticn

s

du flulide sous pression, sarashkfrisd par ls fait gu'il com~

94

10 prend dne bague mince {5} souvant Stre introduiibe dans la
artion orsuss {3} de 1larbre {3} ob présentant un alfzage
interne {6} conigue § 1lintsSvisuy duguael pent se diplacer un
platon {8) do surface extErieurs conigue.

%

3. Dispositif dlacoouplemant selon 1'une qualsonque des
15 revendications pr8oSdentes, cavactfviss pay le fait gue le
piston {8} conprend des novens de passage pour lobrodulzs un
flulde sous pressicon entrs la snefacs sxtd@cisses condgos do
piston et l'sliésage conigue de ia bague mince (3).
3. Dispositif d'acomuplemsnt selon ln revendication 1,

4
<3

carsctciss par ls fait gue la hague {§) préSsents une portion
dfalfsage oyiindeigue ¥ d8finlissant aved une partion {8 ds
diam@tre vaduit du piston {8} wne chapbre de pression {18}
obburSe par un organse de fermetgrs {11} €ixzd sur 1a bagus |
le pisten {3} conportant des movens de paszage pouy alimentsy
3% la chambre de pression sn flulde sous prassion.

da T

1spositif dfacooupiamant aslon la revendisation 3
saracticisd par ls fait gulun Joint d'&tanchié&it

o

annulaire
plat (14} est nontd dans la chambrs de prassion {10} e an
assnrs 1 &tmnchaitd,

30 . Dspositif 4'accouplament selon 1'ume qualcongus des

rovendications précidentes caractfrizg par le falt gue 1a

1?

T
portion orsuse de llarbre est borgne la conlcité du piston (&}

&hant telle gus Iz purticn de plus falble dlamdtre se trouve

&

du obhd du fond bowgne de la portion creuse ef, les surfages
3% axbernes frontales de la baguwe minmss st by platon venank

asnaiblement affleurar I'extrémitd fromtsls ds 1larbes,

85

BRADOUID: PR 24020000
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13
§. Dispositif ’accouplement sslon ls ravendication 1 ou
2, caractérisg par le fxit gue la portion crsuse de 1larkre
est borgne eb guwe la conloité du pizhon est talle nsue ia
grand diam@ire sz trouve du oftE du fond

portion de plus
horgne de la porition crause
sitdf ﬁ‘zcccuylmnent selon la revendicationy 6,
caractivisd par le faik quiune chambrs de pression {23} ast
]

ie fond borgne de la portion srause ef 1 lextrde

mit& frontale an regard du piston, lo piston comporiant deg
nuyany de paszags pour alimentsr 1a chambre dm pression en
fluide sous pression.

8. Hspositif d'nceoapliamant selon 1z revendicabion 8
sargctErisd par le falt gue 1oxtrémits frontale du piston do
oBt€ du fond borgne de la porkion orsuns erésente un Svidement
{32a} jouant le r8le de vhambrs ds Pression, d8lipitse, dn
238 du fond borgne, par un organe de fermeture {33} prasnank
appui sur ledit fond Torgng, la piston comporbant des WOYENRS
de passage pour alimsntsr 1'Svidement sn fluide sous yrassion.

9. Dispositif dfsccouplement selon la revendisation 8,
carachiriss par le falt quiun joint 4°Stanchsits {34} conpdre
aver U'organs de farmebure et 17Svidexent pour assurer 1iétane
ch@itd de la chambre de prossion.

6. BDilspositis &¢ accouplament selon 1z revendisabion 5,
caractirisd par le falt guiun pergace (33) traverse ls rldaton
poar 1'8vamuation de 1'alr ek du Fluids du fond borgns de ls
portion oranse de llatbra.
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CLAIMS FR531391

<RTI> RgSU # IE WITH </ RTI> A grinding machine <B> by </ B> tory gira movement including
<B>. </ B> hopper, tral cen tree and devices to bear a eccentric sleeve rotatably mounted on ar
ber, a <RTI> the </ RTI> mounted grinding to rotate and adjust the eccentric sleeve, bedroom <B>
by </ B> oil around the tip lower <B> </ B> <RTI> Parbre, </ RTI> containing <RTI> Pextrémité </
RTI> lower <B> of </ B> eccentric sleeve, com control devices for the eccentric sleeve enclosed in
room <B> by </ B> oil, Suspected ring ible support the <RTI> tdte </ RTI> grinding, closing
partially the top of the chamber, a thrust bearing between the ring and the wall the cham ber, head
<B> - </ B> with a grinding rim during -from uniform diameter, rim being capable of entering the
top of the chamber <B> by </ B> oil, bedroom < B> at </ B> oil around the upper end of the shaft
<RTI> suscelL </ RTI> <RTI> ble </ RTI> to contain <RTI> Pextrémité </ RTI> <RTI> supérieui </
RTI> it, eccentric sleeve, a closing <B> by </ B> oil around <RTI> cettiS </ RTI> B <B> by </ B>
oil in contact with the top of the grinding suckled and louse Vant <RTI> fit </ RTI> over <B> by </
B> ing him and telescopic agrees with the ceiling of this room <B> by </ B> oil.

02-05-2016 1
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Periectionnomonts dans los broysurs giratoires,
Sociétd dite ; SMITH ENGINEERING WORKS séaidant awx Btate-Unis £ dmérique,

‘ Demands To 26 fdvrier 1921, 2 155 209, 4 Paris,
Dilived le 1t octobre 1gas. — Pubbdls 11 janvier tgna.

{Demands da brevat ddponde aux Bots Uais fdndigue ls 14 novemive 317, ~— Dicluration dn dépossnt)

La présents invention est relaiiva & dea per-
feetionnements appactds aux broysues § men-
vensentile gioation ot & poerohjet lew stmpli-
feation. Un motee ohjel «f de odaliver dos
dspositifs grden wuxquels Ia posities de Ta 18t
do broyuge dans Ja teémie, pant &ive righte,
avan Iamunimum dedifiodids, sa voe de sz~
penser Vasnfe o ax défaut de réglage. Un
anire oblet st de rdaliser e broysor compor-
so b up wombre winim dendroite ot wn

digagesannt doft Stve lubsed, suivant fa Hgne

de ia prossiow de hroyuge.
I ou ¢ déj propesd dauployer une wee
chine do hroyage, du type géndeal dans legquel
+5 le manchon auconted rolalif o &6 ontourd par
up masshon eylindeique o dans lequel, s thie
de broysge est montSs de fagon A pouvely ean-

Heser sur s manchen oylinduigue, Afio degan

maitre & fn thte de Droyage d'ftee déplacds
go lowgitudioalement Ie Jong du manchon, wn

o e dgagamant doit dtee nidnagd, Lexpds

2y

 viensema nire qus lorsgn'en utilise un type da
- wackine dens lagnelle s Wouvant un cortwn
vombre dp dsfasts dajusiags en Hgae directe
aves la prassion de hroyage, i so produelea un
concassage ou marslage gui qora ponr afed
de batten en bréche Ia garnitnre de la tdtegu
sasera - ainsd dune fagon ple importounte que
le trou. Le résultat et quele concassagg pmpirs
Ro et svant longlemps v totelitd du palisr ast

séduits en morcenuy, B dliminint vo des

-3
2xs

dsfants dajustege oo martelage ast réduit an
LTS S
Dans 1o dispositif fabsant Yobjet dedn prds
senle mvention, lo rmenchon splindrigus ot la
tdte de broyage fonl corps, supprimand ainst
iajou ol venforpant les pares, sans angreender
le poids. Le manchen & axcentriqus ot pro-
$pd, grien 3 e saille fafsant corps aves ee
manchon , s'Stendsut vors fe bas & purtiv da la
tite da broyags, dams la chembre de gealusage
ston plagant le the de broyage en contast aves
1z manchan excented, senlewmant sur uns pavtis

tnieexaddiaivs do sa longucory de fagon a mé- |
- pager noe chambrs, gsm' Pejustage soitversle

Bt it vore $o bus de I 8te de brovags, par
vapport an manchon exvenied, suns dimisuer
fa sucfuce dappud hors do manchan oo do e
La prévente javerdion o3t raprdscatle, plus
su moins schémalignement, sur ko dessin
sunexd gol représenle aoe soupe veeticale
faite & travers fo machise, :

- Addsigae la trdivie de broyage mentds sue

on socle AY of munie, & instérisur, dune gar-
niturs de broyage A% loud Densewmble dlant
mentd sur un socle A% A% eel un ereinilien
inférisny, H5d ay soels o dans oo s felsant
corps Byae la bass ow socle du broyear; sette
basg satauseoptibly do porter Parbre centrad 45
fixdan seclapt supportd, & son eclebmits supd

35

%

D

B
F+3 208

S

o

sienre, par su soobsifon: supdeisur A fadsant

Prix du fwclouls T € frans.
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carps aves Iz trémie Celimeatation 4%, fxda &

fo todmie de broyege & par los boddens A%
B et unailvh de sothoinds, portdst i

. poulie ¥ cowrrele B, suscepible dBtee eon-
mandée par ous sourse sonvedeble, gl {

songue, do farce motrive, non représentds i,
B ot un pignon dangle, wontd & Yeulbdinis

de Torbre B of tournast Juny I8 pédarveir §

hutle B Co pignon eagrive wen b youe
Fungle Brinentée surlemanchon excented B,
i B sokt 16 csf montd pour fourasr sup

Parbra centeal Sxe A5y e monchoneccentys Y
san extrdmild nféciears par g

aul .fsug?esrté k&
pabicr de peussée BY,
Tast unn 18te da

rapport & Tul, Blls et Sngap{sz:i‘;éss, du fgon vé-

gishle, sur Tunnsan 8 par dow vis'de véglege’

Sn

L8 Ged wrmean € eof suppontd, de fagon cot-
done rondelle do gotdifure & ¥t aydot des
bords formant vadates inddinds pourThale ¢
Y poossibee, romos # est Sadiqud. Gat annesy

Fappu £ est supportd par 1o wrotsillon A% ot

-

forme aves Jx rondella (& of Yoxtonsion oy
drique U¥, prolangds vere le bas do ta tdle de
broyage, Ix fmite supériowre duny chamdea §

budle, dans faquelie somd sondéwues hoanesng -

de pazties trivarilantes. Cette plaque Lappu (X
est empdehde do tourner sur le erolsilfon et los

paveis de da chambee 3 doxde, au mopen de

tenons O 07 cal une snvalopps résistands de
- hroyage, de préffvencs amovible ot Tabriqude

ot mangandss nu mstive semblcble da boages
> durde. Geite cnvaloppe peut ou non dire an-
" shalde ouvaplide. Bi elfe oot waovible sur da Mo
do broysge, vomme H eet fndiqed, olle sern
matnionus 5o posifion sur estis t8le, awmdyan
d'un boalon de malntion €5, Sengagsent dans
des cveflles (Mdwrmdes vor Pooveloppe of soeed
par des darous 0% Dane ces oiroonsiances,
setfe savelopps pent faive corps aves Ta t8tade
brayage, en durdssant shuploreont Ia sarface
extdrisurs do Ia pides Yondue, Danedes oir-
constances ordinaires, foudedois, Slssgidan
travail 3 vendemeet Slevd, Yonvaloppe ru mene
gandae est préfémble, pares gua dellomines
e ve préle h an vomplacement plasvapide, 81
on wWemplle pas Yenvelopps on mengandss,

o Ia t8te de bropage cstemndde e sedde pikee;

‘R ye >0 >
de fagon que sa forme sxtédeloure solt identhyee
& telle de Vononlopps an mangundse,

BHIRetd

i

- Voghrd contind, Tobriftund ¥
- irigue sur fardive, BY ot un pussage pratiqud
& travers Texcenteique, tonjours on covpespons

dartes ey Yo gotge IS, griced laqualleYappat

bravage sappavent s do
. . » t‘ n
manchon excenied BY of goevant tourner pay

Huwante, s oo asnesm Pappel $8, manl

I - T s e

MACERVES DIVERSES: -

I estun fuyan prissipal arsenant fo fubei
fiant, # provient d'wae povepe t{ﬂ. wasl pas

réprasofiléd of pusse & leabarsve Beds do g B

st &% pour sboutic Sun passags DY Ce pus-
sape commenigue aves th auuesw DY exidant
gutonr de Pavtrdmiid anpfrieure do Varbrecen-
sl The passige vadinl DY comenunique & wns
axledanié wvie le garge D® ob & Taotes exteds
witd aver lo pusvege cootesd DY qul, X san
tonr, sommusique se mbyed dwe peisege

radind B¥ aves o gorge suaddairs B, dapsia
. portisn senteade deFarhre Sxe, Lhutle refoudde
& travees e systbrme arvive Bralement dansly 4

gorge 19 of apude vors fo haut ot vars le has de
“Epp de Tednspes

gntre Pevcetivigue ot I 68t dé hroyage peut
toatours Hre lubeifid, Toute huils pessant soe

Plutdviagy do Venconbrique passers’ an-desstis

du sommat 3t tombers daosda chembre T8

forieds cntre Ponseny de guenitors DO st ls ¢

sotaraet de fa @ de broyage. Got addesu de

garnitass D possdde n contact conlissantaver
- now surface de gavaitura 09 sur fa pubtiesupe.

sioure delatiic ds béﬁya go, fin de conatitudr
un joint, pratiquenend daoche, & Phuile: fa
prussion st exerede aue seb anabsa de gasgl-
faee pour sugnisnter Téanclidits an heale d
gz joint, an noyen de I viy DY qul complbte
Papplication dnergique de Vaneesu de gaeai-
turs sur Poxtedmitd supriours deds e de
Sroyage, L'hutle qui ¢'écoule vavsle bas, 3§
fois-d Fexideionr 2t § Plotdrione du windiva

R e R

~
TG

3
A

85

axcontrd, s¢ rend Boolement dans Is vheambrs

& hle, 3 Ja bass di manchot: Dhalle quise

trouve & FintSrienr o xincehon en sort of
Jubrifie te pullerds butde suppertant Fexesn-
trique. Toute Thaile sassatnbla pour fubrifer

{e train do roug of piguen denids, ot serend |

susnite par lo toysn P 50 edeavveir DR

c des palioe B, B, dens {esquels tomrde

Parbio de commande B sont geatesés par un
conduit A bulle B2, constitusnt un branchément
du tuymn B3, disteibuant Phoils dans I shovae
bre E° comprise entrefos paliers, De 8§, Thells
suit deuw choming @
seked dans fu chembra ds grolvssge BS, mapled
dut menchon exsenled of dgaloment noe pastid

une piwtie de Thaile o -

¢ .

s
fa

n
3
&

de Phule ss vend duos o chombes B% o8 s 2

3,

pignon dangle B, aald swr Parhen B, vode



i
P

Sh

MACHINES DIVERSES.

3
putde sur Vachrs

puande fo rove dangle B
D pompe B &l ot grdes 3 celle huile
e o mdpandame de commands de ls pompe
ot maintern Jubnfis, De i Vhuile reviend e
arsiive sg moyen du tugeu BY ob par &
tygan B sy pend o eésarveir,
Pemplol ot de fonctionnament deFinvantion
sant Tes sudvaots

La weotibes X broyer ssl amende dans e
hrayear, par o dusns do o fodraie Salimend
tation ot efle tombe dans l trémie de douyags,
dans Ingnetle elle est broyds pavle monvement
de givation de fo téte de broyage. La mutides
Troyde lersyolls desient soffisamment petite

¥

» jombe pae b faud 3 travars Feavestnes come-

wisn entoa Ju tile do brovage st les parcis de
{a trémie. Jatle cuverlurs pent &ire mainiaune
& anc dimension tonstanie, lorsgque Ju e
Broyage on les parais de broyage gnsent, an
soudevant Penvaloppn de broysge nu_mayen
des Serons reginbles, prévae dung oo bat, o8
Blen cet ajustage peat serviv & produire no
changenent dans fes dmomelons de produl.
Fn faisant Pouverturs ples petiie on chilendra

5 o broyage plos 8n el en fulsant colte suvme

fure phae grands on chtizadva an brovage phus
prossier, Lo metibvs pouvent sovtly de dv ma-
shine pussitdt qu'slle posside une dimension
seffisumment pelite puoe traverser Poavariur.

Lo manchon se pralonge vers lebas & pustic
de 1 18 de droyage o e phanchon fraverss
Vammesusupport wmme # et fedignd, o
Thulls et maintenns 3 Vuddeiowe at Ia pouse
sitre § Pevideiour, au moyen dane garmiburg
snirs fe manchor ot Vannean; gofiee & cotly
Haposition , a téte de broyage est libre de se
déplacer vora Ie boat ¢ vors 3o bas, lorsyu'on

%

[531.301) 3

agit sur Jes vis de réglage sane ddosuwin Ts
manchon essenied ¢l suny peemetive § Thadle
de sortly ei b kv poussiden e péadtver dans fa

ghuwhre § huile,

Hae vanchins de broyage & nenuverdSud giea~
ipire compranant: une iedmis, e achva pone
tral et dos dispesitih pour fo supporier, wn
meachon pxeented montd pour towrner sur Faes
bre, ons 8ta de bedyags montds peer Lowmes
st gujoster sur ls manchon exsenind, une
chambre & huils stonr do Pexbefraitd infdntonre
do Parhrs, renfermad Vacbedmitd infévionrs
du manchon excentrd, des dispositils de com-
mande pour e manchen exeended renfhrmds
dans I chambre & buls, un spnees suscep~
tible de sapporier lv thle do broyage, farmand
a

5 2 R
an pariie e dossusde le chambrs, wa paliorde

Hutds entre el annsan ot ln paved de la phene

hwe, o tdte de hroyage possédand un ruloed

pandent da dlamdlee aniforme, oo rehovd dant
sasenpiible de pdadtrer duns e Assans de
chembre & hngdle, wne chanbre & hulle awtour
do Pactedalld supdeionre de Pavbre, sossep-
tille de renformer Poxtrémitd supdelewre du
dancking ancenlrd, uns formslwe } hutle
antone de sstig chowmbre & hade sn conlael
syee fo sommet de fa 188e do hroyage el powe
vant Sajostae par vappost B lelet en engage-
mant iilssopique wee do plalond de extie
cliabra & hutle,

Soctlhd dite « BMITH ENGINERRING WORRS,
Far proeuraidng ¢

&, Bugrow, F. Asnyy & Bovssery & Vensd,

Pour s vante dos fnslonles, ¥advasser 3 Merawamy Nomswave; 87, vun ¥ il Tavapte. Paris. {
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DESCRIPTION SU940837

The upper support of the movable crushing cone cone crusher

BepxHsis onopa nogsuXHOro ApobsiLLEero KoHyca KOHYCHOMN ApoGUIKu

This invention relates to cone crushers coarse crushing, namely to the movable upper assembly
crushing cone bearing.

N306peTeHne OTHOCUTCA K KOHYCHbIM Apo6urnkam KpynHoro ApobneHusi, a UMEHHO K y3ny
BEepXHei onopbl NOABWKHOrO ApobSILLEro KOHyca.

Known upper support movable crushing cone crusher cone containing vtudki and bearing half-
rings that are included in the shaft groove, the latter sit on the shaft with a gap that the crusher
operation leads to mutual movement and wear the shaft sleeve and half-rings 1.

M3BecTHa BepxHsis onopa NOABWKHOro Apobsero KoHyca KOHYCHO Apobunku, coaepxallas
BTYAKM U HECyLLMe NOnyKonbLa, BXoAsLWne B NPOTOYKN Bana, npu4eM nocrnegHue cuagaTt Ha Bany
C 3a30pOM, 4TO Npu paboTe ApPOBUNKM NPUBOAUT K B3aMMHOMY NepeMeLLIEHUI0 U U3HOCY BTYINKMU
Bana u nonykoneuy 1.

In its technical essence the closest: the proposed support is movable upper support cone crushing
cone crusher coarse crushing with mechanical regulation of the discharge gap, comprising a split
cone sleeve mounted coaxially on the shank of the movable cone shaft in the cage crosspiece 2.

Mo cBoen TexHM4eCcKoM CyLLHOCTU Hanbonee GNN3KON K NpegnaraeMon onope sABMAeTcs
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BEPXHSASA onopa noaBmKHOro Apobsawiero koHyca KoHycHor apobunku KpynHoro apobneHns ¢
MEeXaHUYECKUM perynmpoBaHUeM pasrpy30qHOM Lenu, coaepkallasn paspesHyo KOHYCHYIO
BTYJIKY, YCTAHOBINEHHYIO COOCHO Ha XBOCTOBUKE Bana NOABWKHOIO KOHyca B 060riMe TpaBepchl 2.

In such a cone crusher is suspended from the chassis and the suspension traverse unit
simultaneously performs the function of gap control. With the split taper bushing, screwed on the
shank of the movable cone shaft, made its ascent or oouokanie that determines the size of the
discharge gap between the cones. For this 1PODVIZHNY cone is lifted by crane, display back nut
of the conical connection with a holder, knock out a wedge schponku and turning a nut on a few
turns, dipped cone in place and hammer wedge shpon1ku. This unloading slot changes.

B Takux apobunkax KoHyC nogBeLlMBaeTCs K KOpnycy TpaBepchl U y3ern nogseca oagHOBPEeMEHHO
BbINONHAET (PYHKUMIO perynupoBaHus wenu. lNMpy noMowm pa3pesHon KOHYCHOWN BTYIKM,
HaBepHYTOM Ha XBOCTOBUK Bana NOABWKHOIO KOHyca, OCYLLECTBIIAETCA ero nogbLem unum
OOyoKaHue, YTO ornpeaenseT pasMep pasrpy3oqHON LWenu Mexay kKoHycamu. [ins atoro
1MOABWMXXHBIN koHyc NpunogHUMaIOT KpaHOM, BLIBOASIT pe3epBHYI0 raiiky M3 KOHUHeCcKoro
coeuHeHUsA ¢ 060AMON, BbIGUBAIOT KITMHOBYIO LUMOHKY U, MOBEPHYB raiky Ha,HECKOMbLKO
060poTOB, ONyCcKalT KOHYC Ha MECTO U 3abMBaIOT KNMHOBYIO LLNOH1Ky. pn 3TOM pasrpy3ouHasi
Lienb MeHseTcs.

The disadvantage of such a support is a failure of the main shaft, since the crusher there occurs a
strong de10formatsiya of threads or partial interruption of the high napryal eny occurring in the
thread of the sum of the forces of its own weight of the movable pin and the vertical component of
the crushing reinforced in ko15nusnom compound vtori1chno and reinforced in the very thread is
in a wedge, when crimping a split tapered bushing clip. The voltage in the coils of the main shaft,
in contact with lower taper bushing raz20reznoy turns much higher than the rest of the turns in
contact with it, due to the conical raznosteniosti parts: the lower part is compressed and split bush
bol25sche significantly deformed than the top. As a result, the split bush deformed coils wedged
and can not be rotated, so the sleeve is removed by cutting it apart. Broken off the threads on the
main shaft are removed, and the deformed portion

HepgocTtaTkoM Takom onopbl AIBNAETCA BbIXOA U3 CTPOS MMaBHOro Bana, Tak kak npu paborte
Apobunku npoucxoaut cunsHas ae10dopmanusi BATKOB peabbbl UMM MX YacTUYHBIA 06pbIB U3-3a
BbICOKWUX Hanpsif eHUi, BO3HUKaIOLWNX B pe3bbe OT CyMMbI CUn COBCTBEHHOIO Beca NOABUXHOIO
KOHyca U BepTUKarbHOM cocTaBnsiiolwein ApobneHus, yCuneHHbIX B ko15HycHOM coeuHeHUU n
BTOPU1YHO ycUNeHHbIX B caMoi pesbbe, Kak B KruHe, Npu o6xaTumn paspesHoit KOHYCHOM BTYIKU
oborimoit. [Npn aTOM HanpsiKeHne B BUTKaxX rMaBHOMO Bana, KOHTaKTUPYIOLLMX C HKHUMMW BUTKaMu
pa320pe3HOoil KOHYCHOW BTYIKM, 3HAYUTESbHO BbILLE, YEM B OCTarNlbHbIX KOHTAKTUPYHOLUUX C HEW
BUTKaXx, U3-3a pa3HOCTEHNOCTU KOHYCHOM YacTU: B HUXXHEMN YacTu paspesHasi BTyNKa CKUMaeTCa U
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aedopmupyeTtca aHaumTenbHo 6onb25ue, Yem B BepxHen. B peaynbTarte paspesHas BTynka
3aKnMHuBaeTcsa AebopMUMPOBaAHHEIMU BUTKAMU U €€ HEBO3MOXXHO MOBEPHYTb, NO3TOMY BTYNKY
CHUMaIOT, paspesas ee Ha YacTu. O6noMaHHbIe BUTKU pe3bObl Ha rMaBHOM Bany yaansioT, a
AeopMUPOBaHHYIO YacTb

thirty

30

corrected manually. Only after atoro main shaft again allowed to work with the new split bush. In
the case of missteps Precipice screw shaft expensive discarded.

ncnpaensoT Bpy4HyIo. U Tonbko nocrie atoro rnaeHblid Ban CHOBA nyckaloT B paboTy ¢ HOBOM
pa3pesHoi BTynKkon. B cnyyae onnowHoro O6pbiBa BUHTOB JOPOrOCTOALLMIA Ban
Bbi6pakoBbiBaloT.

The disadvantages of this support are also adjusting the crushing gap complexity associated with
the fact that the regulation is done by hand to produce the desired torque via the lever to turn the
split sleeve; schagovoe regulation, equal thread pitch of the main shaft, and control with smaller
steps impossible since the split bush can be rotated on the shaft at least one oborotiz a mismatch
keyways, and the increase in their number and weakens the already weak thread; difficulty in
manufacturing, is the need to cut buttress thread on the surface of a heavy shaft of large diameter
and length.

HepoctaTkamu 31Ol ONOpbI SIBMSIOTCA TaKKe TPYLOEMKOCTb perynMpoBaHuUsi pasrpy3oqHO Lwenwu,
CBfi3aHHas C TeM, YTO peryriMpoBaHue BbINOJHAETCS BPYYHYIO 4SS CO34aHUs HeobXxoanmoro
KPYTSILLLEro MOMEHTA Yepes pbivar ¢ Lenblo NOBOpOTa pas3pe3Homn BTYIKK; LLaroBoe
perynupoBaHue, paBHOe Lary pe3bbbl IMaBHOro Bana, NpMyeM perynMpoBaHme ¢ MeHbLUMM
LLaromMm HEBO3MOXHO, TaK KaK paspesHast BTyrika He MOXET ObiTb NOBEPHYTa Ha Barly MEHee Yem
Ha oaMH 060pOTM3-3a HECOBMNAAEHMS LUMOHOYHBIX Na30B, a YBENUYEHUE UX YMcna ocnabnsaeT n
6e3 Toro cnabyto pesbOy; CNOXHOCTbL B U3rOTOBNEHNU, 3aKNIO4YaeTCA B HEOO6XOAMMOCTU Hapeskn
yNopHOI pe3bbbl Ha NOBEPXHOCTU TSXKENoro Bana 6onsWnx guameTpa U AfUHbI.

The invention aims to improve the reliability of the upper support, simplify and ensure fine control
of the discharge gap, reducing trudoemashsti repair.

LleJ'IblO I/I306peTeHVI$| ABNAeTCA NoBbilLeHUe HaaeXXHOCTU BerHeVI onopbl, ynpoLleHne n
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obecneyeHne TOHKOrO perynimpoBaHnsa pasrpy3oyHON LEemnu, CHMKeHWe Tpy4oemMallcTh peMOHTa.

The aim is achieved in that in the upper support the mobility of the crusher head cone crusher
coarse crushing with mechanical regulation of the discharge gap having a split cone sleeve
mounted coaxially on the shank of the movable cone shaft in a cage yoke, the shank of the
movable cone shaft is made with annular protoch.kami and snabl en mounted in one of the locking
ring grooves, cutting simply supported on the end of the cone sleeve.

Llenb gocturaeTtcs Tem, 4TO B BEpXHEN onope nogsmxHoro apobsLiero koHyca KOHYCHOM
ApO6UIKN KPYNHOTo ApobreHus C MEXaHUYECKUM perysiMpoBaHUEM pasrpy304HON LLenu,
coaepxallen pa3pesHyto KOHYCHYIO BTYIKY, YCTaHOBMEHHYIO COOCHO Ha XBOCTOBUKE Barna
MOABWXHOIo KOHyca B 0601Me TpaBepchbl, XBOCTOBUK Basia NOABWKHOIO KOHYCa BbIMOSTHEH C
KONbLEBbIMU NPOTOY.KaMU U CHAbN eH YCTAHOBMEHHbIM B OAHOW U3 NPOTOYMEK CTONOPHbLIM
KOMbLIOM, ONepTLIM Ha TOpeL, paspe3HOi KOHYCHOM BTYIIKU.

FIG. 1 izobral en general view of the upper Honore; FIG. 2 - the option to install the locking
1koltsa.

Ha ¢Wr. 1 nsobpan eH o6wuin BUA BepXHEN OHOpPbLI; Ha ur. 2 - BapMaHT YCTaHOBKMA CTOMOPHOMO
1konbua.

Upper support comprises owned movable cone shank of the main shaft 1 having a series of
annular grooves 2, in each of which, depending upon the desired gap size is set sliced apart
retaining kolytso 3, which can be accomplished with a shoulder 4 and set them up or down,
drawing on a split tapered vtulit 5,

BepxHsisi onopa cogepXxuT NpuHagnexalinin nogBuXHOMY KOHYCY XBOCTOBMK rfaBHOro sana 1,
UMeEIOLLMI paf KOMbLEBBIX MPOTOYeK 2, B NGO 13 KOTOPLIX B 3aBUCUMOCTH OT Tpebyemoro
pa3smepa LLenu yCTaHOBIIeHO pa3pesaHHoe Ha YacTy CTOMOPHOE KOnbILo 3, KOTOpoe MOXeT ObITb
BbIMONIHEHO C BYpTOM 4 1 ycTaHaBNUBaEeTCs UM BBEPX UMW BHU3, ONMPAsICb Ha pa3pesHyto
KOHYCHYI0 BTynuy 5,

in contact with the housing 6, which is based on the cone sleeve 7 and washer 8 9 traverses.

KOHTaKTUPYIOLLYI0 ¢ 060iMMON 6, onvpaloLLencs Ha KOHYCHyI0 BTYIKy 7 u wanby 8 TpaBepcol 9.
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If necessary in order to achieve

Mpw HeoBxo0AMMOCTU 4NN AOCTUNKEHUS

maximum precision regulation of discharge slots, and between the ends tulki 5 and cut into pieces
3 rings placed promezhuto1chnye pads.

MaKCUMasnbHOW TOYHOCTU perynvpoBaHUs pasrpy30qHON Len,u Mexay Topuamu btynku 5 n
pa3pe3aHHOro Ha 4acTu KonbLua 3 CTaBATCA NPOMEXYTO14HbIe NpoKIaaKu.

For controlling the gap shaft 1 lifted by a crane, removed cut into ring portion 3, it is set to the
desired grooves 2 of the up or down collar 4 depending on the desired height of lifting or lowering
the movable shaft 1

Ans perynupoBaHusi Wenu Ban 1 NnogHUMAaloT KpaHOM, BbIHUMAIOT paspe3aHHOoe Ha YacTy KonbLo
3, ycTaHaBNUBAIOT €10 B HYXXHYH U3 NPOTOMEK 2 BBEPX UNU BHU3 BypTOM 4 B 3aBUCUMOCTM OT
Heo6X04MMOi1 BbICOTLI NOABEMAa UK onycKaHWsl Bana 1 nogBuxHOro

cone and then lowered into place.

KOHyCa U nocrne 3Toro onyckarT ero Ha MecTo.

Replacement threaded coupling smooth cylindrical surfaces eliminates the failure of the mating
parts

3ameHa pe3b6osoro conpsxeHuna rmagkmmm umnuHgpuyeckKuMmn nOBepPxXHOCTAMM UCKIIOYaeT
BbIXO4 U3 CTPOA conpAraemMblx aetanen

and the accident rate for this reason.

1 aBapuUUHOCTb MO 3TOW NPUYKHE.

When the upper support according to the invention is not treblyutsya investment of time and great
efforts to control the gap, manual operation is reduced to only
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Mpwn BLINONHEHMU BEPXHEN OMOPbI COrNacHO U300peTeHnIo He TPebNIOTCA 3aTpaTbl BpEMEHU U
6onbline ycunusi ons perynupoBaHus LWenu, py4yHasi onepauusi CBOGUTCA NnLWb K

Installation of the ring at the cut.

YCTaHOBKe pa3spe3aHHOro Ha YacTu Komnbua.

Claim

dopmyna nsobpeteHus

Upper support movable conical crusher head fractions / ki mechanical coarse crushing with the
crushing gap regulation comprising slotted cone sleeve mounted coaxially on the shank of the
shaft of the movable cage .traversy cone, characterized in that, in order to increase the reliability
of the support and reducing the complexity of repairs the movable shaft cone shank formed with
annular recesses provided and installed in one of the locking ring grooves, cutting simply
supported on the end of the cone sleeve.

BepxHsis onopa noasuxHoro ApobsLuero KoHyca KoHycHon Apo6un/kn kpynHoro apobneHus ¢
MEeXaHN4eCKUM perynvpoBaHMemM pasrpy3o4HON LK, coaepxallas paspesHyto KOHYCHYI0
BTYIIKY, YCTaHOBINEHHYIO COOCHO Ha XBOCTOBUKE Bana noABUXHOIo KoHyca B 060iMe .TpaBepcChl,
OTNNYaIOLLAACA TeM, YTO, C LieNbio NOBbILLIEHUS HAAEXHOCTU ONOPbI U CHUKEHUA TPYA0EMKOCTH
PEMOHTHbIX paboT, XBOCTOBUK Baria NoABWKHOro KOHYca BbINOMHEH € KOMbLEBbIMU NMPOTOYKaMU U
cHabxeH yCTaHOBMNEHHbIM B OQHOW U3 NPOTOYEK CTOMOPHBLIM KOMbLOM, ONEepThbiM Ha TopeL,
pa3pe3HOoi KOHYCHOI BTYINKWN.

The sources of information taken into consideration in the examination:

NCTOYHUKM nHbopMaLmK, NMPUHATLIE BO BHUMaHWE NpuU 9KCNepTUse:

1. Muyzemnek Yu Cone Crusher. M., "Mechanical Engineering, 1970, p. IOil.

1. MynsemHexk 0. A. KoHycHasa apobunka. M., «MawumHoctpoeHnue, 1970, c. IOil.

2. Donchenko A. et al. Maintenance and repair of crushing equipment, M.,
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2. [loHyeHko A. C. n gp. 3kcnnyartauus U peMoHT ApobunbHoro o6opyposaHus, M.,

"Nedra, 1972, p. 70.

«Heppa, 1972, c. 70.
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This translation is machine-generated. It cannot be guaranteed that it is intelligible, accurate,
complete, reliable or fit for specific purposes. Critical decisions, such as commercially relevant or
financial decisions, should not be based on machine-translation output.

CLAIMS SU718160

The invention relates to a gyratory cone crushers primary crushing, or more precisely to the upper
supports of the movable crushing cone crushers such.

I/I306peTeHV|e OTHOCUTCA K KOHYCHbIM TMpaunOHHbLIM ﬂpOGVIJ'IKaM KPynHoOro ﬂpOGJ’IeHVIFl, TOYHEe K
BEPXHUM Oonopam noaBMXHOIo ﬂpOGFILLI,eFO KOHYyCa Takux ﬂpOGVIJ'IOK.

Most common is the upper support structure comprising a tapered sleeve mounted on the shaft of
the cone, and a cylindrical sleeve mounted in the bore of one traverse. When the crusher cone
sleeve, participating in the gyratory movement of the crushing cone, driven around the inner
surface of the cylindrical sleeve, handing it efforts resulting from the split. With the right choice of
materials bushings, lubrication regime and gaps such support, in spite of the linear contact
bushings, has a higher durability and reliability than conventional support structure with surface
contact elements.

Haubonbluee pacnpocTpaHeEHE UMEET KOHCTPYKLMUSA BEPXHEN ONOpbI, CoOAepKaLLEN KOHYCHYHO
BTYIKy, 3aKpensieHHyIo Ha Bany KoHyca, M LMnMHApUYECKyIo BTYIIKY, YCTaHOBIEHHYIO B pacTouke
TpaBepchl 1. Mpu paboTte ApobUNKU KOHYCHAs BTYMKA, y4acTBysl B TMpaLUOHHOM ABWKEHUN
ApobslLero koHyca, 06KaTbIBaeTCsl N0 BHYTPEHHENH NOBEPXHOCTU LIUNTMHAPUYECKON BTYIIKM,
nepegaBasi Ha Hee YCUNUs, BO3HUKatoLwme npu apobnexHun. Mpu npaBunbHOM BbiGope
maTepuarioB BTYJIOK, peXXMma CMasku U 3a30pOB Takasi oropa, HECMOTPS Ha JIMHENHbI XxapakTep
KOHTaKTa BTynok, obragaeT 6onee BbICOKON AONITOBEYHOCTbIO M HAAEXHOCTbIO, YEM U3BECTHbIE
KOHCTPYKLUM OMOP C NOBEPXHOCTHLIM KOHTAKTOM 3/TIEMEHTOB.

The disadvantage lies in the fact that under the influence of inertia on the idle collet is pressed
against its rear side cylinder, whereby forming a linear contact point becomes, which leads to the
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formation of burrs and reduces the useful life of the suspension.

HepocraTtok ee 3aknoyaeTcs B ToM, 4To noa snusiHnem CUJIbl nHepumm Ha xonocTtom xoay
KOHYCHas BTYJIKa NpWKMMaeTcs K LunuHapudeckon ceoen ThINTIbBHOW cropoHoi, B peaynbTate
Yero JIMHENHbIN KOHTaKT 06pa3syoWwmX NepexoauT B TOMEYHbIR, YTO BeAeT K obpasoBaHuio
3agupoB U cHkaeT cpok cny6bl noaseca.

Attempts have been made to eliminate this disadvantage by making the inside of the working
surface of the cylindrical sleeve of the curved shape. In this case, by forming a line contact pin is
replaced by two eccentric circles, t. E. A point contact is formed and hence the operating voltages
in the contact zone should increase substantially, which also reduces the life support/

WN3BecTHa nonbITka yCTpaHUTb 3TOT HEeOQOCTaTOK NyTEM NpuaaHus BHyTPEHHEN paboyeil
NOBEPXHOCTMW LIMIIMHAPUYECKONA BTYIKU KPMBONMHEWHOIO odepTaHus. B aTom cnyvae NUHENHbIN
KOHTaKT Mo 06pasyoLLUM 3aMeHSIETCS KOHTAKTOM MO ABYM 3KCLLEHTPUYHBLIM OKPY)XHOCTAM, T. €.
obpasyeTcs TOUeUHbIN KOHTaKT W, crneqoBaTtenbHO, paboune HanpshKeHUs B 30HE KOHTaKTa
[AOJDKHbI CYLLIECTBEHHO BO3PACTU, YTO TakKe NPUBOAMUT K CHIDKEHUIO Cpoka Cnyx6bl onopbl/

In its technical essence the closest to this invention is the upper support cone MOBILE gyratory
crusher comprising a fixed shaft MOBILE cone sleeve in the form of two cones conjugate large
bases disposed in a cylindrical sleeve mounted in the bore of the crosshead.

Mo cBoel TeXHNYECKOM CYLLHOCTU Hanbonee 6nM3Kon K USO6pETEHNIO SIBNSAIETCA BEPXHAS onopa
NOoABMXHOIO koHyca rupalMoHHON Apobunku, coaepxallen 3akpenneHHylo Ha Bany
NMOABWMXHOIO koHyca BTYNKy B (hOpMe ABYX KOHYCOB, CONPsKEHHbIX 60MbLUMMN OCHOBaHUSIMM,
pasMeLLEeHHYI0 B LIUNMHAPUYECKON BTYIKe, YCTaHOBSIEHHOW B pacTOYKe TpaBepChl .

Said support having a shape approximating to the ball, has almost the same drawbacks as the
above-mentioned support, although few exceed their durability.

YkasaHHas onopa, uMesi hopMy, NpMBnnKaloLLyocs K LiapoBoi, obriagaeT npakTUHecku TEMM XKe
HeJocTaTKaMu, YTO U BblLLEHa3BaHHbIe Onopbl, XoTA M Heckonbko npesocxoaut X no
[AONTTOBEYHOCTM.

The aim of invention is to increase the durability of the upper support.

Uenbio M306peTeHVIFI AIBNAETCA NOBbILUEHNE OOSTOBEYHOCTU BEPXHEN ONOPbI.
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This object is achieved in that the movable upper support cone gira

YKkasaHHas uenb AOCTUraeTCAa TEM, YTO B BEPXHEN onope NOABUXKHOIO KOHyca rupa
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10, A, Mylisemuex
Vpanscknii aeaxapl ppnaeda Jlennua, opaena Oxrabpsekoii Pepoaso-

nuy, opgena Kpacuoro 3uamenu, Opuexa OrevecTrenHOH BoiiHbl
I-i creneny, opaena Tpymosoro Kpacnoro 3Havens U OpaeHa
«Kpacuoe 3uama Tpynar 3agof THKENOTO MAMAHOCTPOCHUHA
M. Cepro OpAKeHBERLIE «YPAIMALIZABOAY

(54) BEPXH#A ONOPA MOABHXHOIO KOHYCA
FTUPAHHOHHON NPOBHJIKH

"1
Haofiperesne OTHOCHTCS K KOHYCHLIM THpPa-
LHOHHEM ApobuikaM Kpynuoro gpobaenns,
TOUHEE K BEDPXHNM OnOpaM NOJABHXKHOIG ApO-
GAlierd KOHyCa TaknX (poBuiox.
HaunGonsmes pacHpoCTPAHEHHE UMeeT KOH-
CTPYKUMS BEDXHEH OnOpH, cogepxamed ko-

HYCHYIO BTYIKY, 38KPEIIEHHEYR) Ha BAJY KOHY-’

ta, W IHAHHADHUECKVIO BTYJIKY, YCTaHOBJICH-

Hy® B pacrouxe tpasepcn [1]. Ilpr paGore

ApoluAKK KOHYCHas BTYAKA, YYACTBYA B TH-
PALNOHEOM JBHXEHHH APQCAINETG KOHYCE,
ofKATHBACTCH N0 BHYTpPeHHEH NOBEPXHOCTH

HUAHHADHAECKOH BTYAKH, HepefaBad Ha Heg

yeunuA, BOSHHKAKIME npr Apobaennn, Hpu
OPABUIBHOM BHOOpE MaTePHANOB BTYNOK, De-
EuMa CMasK{d ¥ 3a30pOB  Taxas Onopa, He-
EMOTPA Ha nuueHHBA XapakTep XKUHTAKTA BTY-
JoK, ofiazaer Oonee BHCOKOH AOATOBEYHO:
CTHI U HAACKHOCIHI), UeM U3RECTHHE KOHCT-
PYKIHK ONOD ¢ TOBEPXHOCTHHM  KOHTAKTOM
EMERTOB.

HenocTarok e 2axmi0uaeTcs B TOM, YTO 0K
BAMSHAEM CHAB HHEPUHH Ha XOJ0CTOM XORY
KOHYCHAsA BTYAKA [PHHHMALTCS K UHMJIHELADH-

yeckofi cBoefl THABHOR CTOPOHOH, B pesynbTa-

Té Yero JHHEHHBE KOHTAKT O0pasylolnx me-
'PEXOAHT B TOUEYHBIH, YTO BEAeT K 00pasosa-
HHIO 347HPOB W CHEMAET CPOK CAYXKOH MOA-
Bec.

9%

2

- VlzgecTHa DONMHITKA YCTPAaHHTL STOT HERO-
CTATOK TYTEM NPURAHNA BEYTpeHHeH padoyelt
NOBEPXHOCTH NHAMHAPHYCCKOR BTYIKH KPHBO-
fauneHzoro ouepranng. B sroM cayyae guHed-
HHE KOHTAaKT N0 obpasylouinM  3aMeHseTcd
KOHTAKTOM HO JABYM 3IKCHECHTDHYHBIM OKDYIHK-
HOCTSM, T. e ofpasyercst TOUEUHBI KOHTAKT
W, crefloBaTenbip, paboune HauUpAKEHHT B
30HE KOWTAKTA AOJMKHLL CYIUECTBEHHO BO3PA-
CTH, ¥TO TAKXKE UPHBOAMT K CHHIKEHHIO ¢pPOKa
cAyxOH onopHL.”

[To cBoeit Texunyeckofl cyurnocTy nanbolee
GnHIKOH K WSOOPETEHMIG ABANETCH BEPXHHH
oTnopa NOABHIKHOIC KOHYCA THDAMMOHHOH ApO-
GuaKY, CoOmepIKALIEH SAKPENJICHHYID HAa Baay
TOIBHIKHOTO KOHYCA BIYJKY B (GOpMe ABYX
KOHYCOB, C;OHPH}KQHHBIX 60.HbIHI’IMH OCHOB&-
HHAMH, PasMEUIEHHYI0 B HAJHHAPHUECKOH
BTYJIKE, VCTAHOBJACHHOH B PACTOYKE TPABEPCH
12).
[ Yxasannag onopa, umes hopmy, npubanxa-
woliyes K (apetolt, obrajaer NPaKTHUSCKH
TeMHY e HeIoCTaTKaMH, 4TO H BRINIEHA3BAN-
HBle ONOPHI, XOTH ¥ HECKOABKO INPEBOCXOMUT
WX [0 LOJTOBEYHOCTH.

Lemsio #zofperenns SBJSETCA NOBBILMIEHUE
JOATOBEYHOCTH BePpXHEeH GIOPHL.

Vkazannas Hedp JOCTHIASTCA TEM, uTQ B
pepxuell orope NOZBHKHOTC KOHYCa IHpa-



HuORHOR APOCHIKH, comepxamiell 3akpemneH-

HYI0 Ha& BaJy NOABRIKHOIO KOHyCRE BTYAKY B

opme ABYX KOHYCOB, CONPSKEHHBX GOMBLIIH-
MH OCHOBAHHAMY, PAMEINEHHYIO B HHIHHADH-
YeCKOHl BTY/AKE, YCTAHUBIGHHOR B DPAacTOUKe
TPaBepCH, HOBEPXHOCTH CONDYMKENHBIX KOHY-
COB BTYIKH BLINOAHEHH ¢ DPABHOA KOHYCHO-
CTLIO, COOTBETCTBYIONEH YIIY 1PeUeccHy noa-
BUMHOFO KOHYCE.

Ha ueprexe msoGpamena sepxuss onopd
KoHycHolt apoGunku. Onopa coctouT M3 uu-
JIHHAPHYEECKOH BTYAKE 1 W WIOCKOH DROPHOM
WIAHGH 2, YeTAHORNEHHBIX B DACTOUKE TpaBep-
CBl, B KOHYCHOH BTY/AKH 3, VCTAHOBNEHHOH Ha
Bany apofamero konyca 4. Coegunense Baja
KOHYCa ¢ KOBYCHOH BTYJIROH OCYIIeCTBIAETCS
paspesHoft rafixol 5. Komycmas sryaxa 3
cHallKena OCHOBHOH KOHHUECKOH MOREpXHO-
¢tbi 6§ 0BpaTHOM KOHMYECKOH MOBepXNo-
creto 7, Ofe NOBEPXHOCTH HMEIOT ONUHAKORYID
HKOEYCHOCTD, CQOTBRTCTBYIOHIYIO YILy Npenee-
cuu ApoGAumIers Kouyea.

Bo spems nopmanwnofi paborw VOUAHA B
30HE JPOOJISHUS OTXAMAWT ApoSsiuufl KoHye
TaK, 410 BIYIKA 3 OpHXHEMaercs K Bryaxe |
CBOCH OCHOBHOH KOHHYECKOH NOBEDXHOCTS,
Kag 310 msobpameno Ha yeprexe, Ha xomno-
CTOM XOLYy CHUABL HMHEPUHM, ACHCTBYIOUIHE Ha
KOHYC, NDHKHMAT BIVARY 3 ¥ BTyike 1 06
PATHOH KOHHWeCKOR HOBepXHOLTRIO. [Tpy arom
HANPAXKEHUS B 0HE KOHTAKTa BIYIOK Hpu
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ApoGaeHIY ¥ HA XONOCTOM XOAY OKASHBANTCE
OZAHAKOBEME, OJaromaps uemMy OBerneunBa-
BTCA PABNOMEPHEIA HM3HOC BTVIIOK, MCKIIOHA-
10TCH MECTHHS 3aJUPH ¥ ofecneyupaeTes Ha-
HEMHAA PaboTa ONOPH B LENOM.

Taxum ofpazoM, HONOKATENLHEE addert
u3cOpeTenns dakalouaerTcsa B TOM, UTO 6Jaro-
Aaps HCKTIOYeHHS MECTHOIO HIHOcE BTVIOK
OnGp OGECTIeUHBARTCS 3HAUHTENLHOE YEEANYe-
HHE HX €pOKa CJI}J}KébI B CHHMEHHE NIpoCTOEB
OPOGHAKH NPK DEMOHTE OIDPHL

QopMmysda usefiperenus

Bepxusin onopa NOOBHXHOM KOHYca rupa-
umOHHOR ApobunKM, coxEpKaillay 3aKpen-
JEHAYIO B2 BAAY DOABUKHOIO KOHYCA BTYAKY
B popMe OBYX KOHYCOB, COUPRMEHHHY DOMb-
MU OCHOBAHMAMY, PASMENIeHHYIO B IHARHIL-
pHuecKo# BTY/IKE, YCTAHOBACHHOR B DACTOUKE
TPABEPCH, OTNHY A ASCH TeM, YT, ¢
HEABIO YBETHUCHES Cpoka ¢y OH OnopE, g
BepXHOCTH CONPSMEHEEIX KOHYCOR BTYHKH BHl-
TIOJAHEHB C pam«roﬁ KOHyCHOCTbIO,, COOTBETCT-
BYWUIEA Y¥INY .APeLeccHH NOABHNKHOPO KOHYC4.
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1. Myfizemsex KO, A, » np. Kouyenve npo-
nikn. M., «Manmumnocerpoenney, 1970, ¢ 99—
101, puc. 63 u 64.

2, Marenr ®pannsu Ne 1204273, xu. B 02C,
1962.
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Gyratory Crusher Main Shaft and Assembly

Field of invention

The present invention relates to a gyratory crusher main shaft and main shaft assembly for
positioning within a gyratory crusher and in particular, although not exclusively, to a main
shaft having an axial upper end region that tapers radially inward and comprises at least

one groove to receive a pressurised fluid to facilitate mounting and demounting of a sleeve

at the shaft.

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

chamber through which the material to be crushed is passed.
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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. Example protective sleeves are
disclosed in US 1,402,255; US 1,592,313; US 1,748,102; RU 718160; US 4,027,825; RU
940837 and US 5,934,583.

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. Conventional mounting and dismounting procedures,
due to the design of the main shaft and sleeve, are therefore disadvantageous in that they
pose a risk of damage to the main shaft (and other components), injury to personnel and
unacceptably long downtime of the crusher during repair and maintenance. Accordingly,
what is required is a main shaft and main shaft assembly having a sleeve that addresses the

above problems.

Summary of the Invention

It is an objective of the present invention to provide a gyratory crusher main shaft and a
main shaft assembly (having a sleeve) that enables convenient mounting and dismounting
of the protective sleeve at the upper end of the shaft that obviates a requirement for
excessive heating of the main shaft and the use of grinding and cutting apparatus that

otherwise carries a risk of damage to the main shaft and injury to service personnel.

It is a further specific objective of the present invention to provide a main shaft and sleeve

assembly that facilitates mounting and dismounting of the sleeve at the shaft via control of
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a pressurised fluid delivered to the region of an axially upper end of the shaft radially

between the shaft and the sleeve.

The objectives are achieved by providing a main shaft comprising at least one groove or
channel indented on an outward facing external surface of the shaft. The groove is
configured and dimensioned to receive a fluid under pressure to force separation of the
sleeve from the main shaft. Providing the groove at the main shaft as opposed to the
sleeve, is advantageous to maintain the strength and integrity of the sleeve to avoid fracture
or splitting in response to the introduction of the pressurised fluid radially between the
main shaft and the sleeve. The present invention is advantageous to allow the fluid to be
introduced into the region between the main shaft and the sleeve via different routing
options including in particular i) a conduit extending axially and/or radially at and/or
within the main shaft and ii) a supply conduit extending through the sleeve wall.
Reference to the conduit extending axially encompasses the conduit being aligned

transverse or parallel to the longitudinal axis of the main shaft.

As will be appreciated, the subject invention is compatible for use with existing fluid

supply arrangements including conduits, pumps, fluid reservoirs, seals, gaskets etc.

According to a specific aspect of the present invention there is provided a gyratory crusher
main shaft comprising: a shaft body having a radially outward facing external surface and
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; an axial region of the
shaft body extending from the second end is tapered relative to a longitudinal axis of the
shaft body such that a cross sectional area of the shaft body at the tapered region decreases
in a direction from the first end to the second end, the tapered region configured to mount a
shaft sleeve; characterised by: at least one groove indented at the external surface and
positioned at the tapered region and capable of receiving a pressurised fluid to facilitate

mounting and dismounting of the sleeve at the shaft body.

The subject invention provides for the convenient and efficient mounting and dismounting

of the sleeve at the main shaft by virtue of the combination of the fluid filled grooves or
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channels, at the external surface of the main shaft and the radially tapered end section of
the main shaft onto which the sleeve is mounted. Without this radially tapered upper end
section, the sleeve would still require significant manual intervention to provide axial
movement over the surface of the shaft. The conical profiled and grooved main shaft
section in combination with a corresponding tapered sleeve is therefore advantageous to
firstly allow the fluid to be introduced and then to greatly facilitate and provide immediate

axial movement of the sleeve relative to the main shaft.

Preferably, the main shaft further comprises a fluid inlet conduit extending axially from the
second end and provided in fluid communication with the groove to allow a fluid to be
supplied to the groove from the second end. Positioning the inlet conduit internally at the
main shaft is advantageous to avoid routing the fluid through the sleeve which would
otherwise require modification and a potential weakening of the sleeve and in particular
the sleeve wall. Preferably, the conduit extends internally within the shaft body such that a
part of the conduit extends radially outward to the groove. Optionally, at least a part of the
conduit is indented and extends axially at the external surface as a channel. The channel
may preferably extend axially at the external surface between a plurality of grooves to
couple the grooves in fluid communication. Such an arrangement is advantageous to
reduce the axial length of any internal bore through the main shaft. Minimising an axial
length of an internally extending fluid supply conduit is advantageous during manufacture
as the use of very long and thin drills should be avoided. A channel or groove indented on
the external surface of the main shaft is therefore more convenient and efficient for

manufacture.

Preferably, the groove extends in a circumferential direction around the shaft body. More
preferably, the groove extends substantially completely circumferentially around the shaft
body. The circumferentially extending groove is advantageous to provide a supply of fluid
in a circumferential direction between the main shaft and the sleeve to ensure a uniform
expansion pressure and lubrication during dismounting and mounting. Accordingly, ‘dry’

regions that could otherwise lead to “sticking’ or ‘freezing’ are avoided.
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Preferably, the main shaft comprises a plurality of grooves at the external surface. This
configuration provides that the fluid is supplied to different axial regions between the main
shaft and sleeve to facilitate uniform delivery and dispersion of the fluid between the
respective contact surfaces. Optionally, the main shaft comprises a first groove extending
in a circumferential direction around the shaft body and second groove extending in a
circumferential direction around the shaft body, the first groove separated axially from the
second groove and coupled in fluid communication, optionally via one or more axially
extending channels. Preferably, the first groove and the second groove are separated
axially by an equal distance from a cross sectional area centre of the sleeve. Accordingly,
the expansion force imparted to the sleeve is distributed uniformly along the axial length of
the sleeve to both facilitate mounting and dismounting and avoid fracture or distortion of
the sleeve. Reference to the ‘cross sectional centre’ refers to the cross section through the
sleeve in an axial plane extending parallel to the longitudinal axis of the sleeve (and the
main shaft). As the sleeve comprises a wall that is tapered according to a conical
configuration, the cross sectional centre is positioned closer to the upper axial end of the

sleeve having the thicker wall thickness relative to the alternate lower axial end.

According to a second aspect of the present invention there is provided a gyratory crusher
main shaft assembly comprising: a shaft body as claimed herein; a sleeve fitted over the
tapered region, the sleeve having a tapered wall thickness such that a wall thickness at a
second upper end of the sleeve is greater than a wall thickness at a first lower end of the

sleeve.

Preferably, the assembly further comprises an end retainer releasably mounted at the
second end of a shaft body and having a perimeter region extending radially outward
beyond the external surface at the tapered region, the perimeter region positioned to
radially overlap the sleeve at the second end of the sleeve to inhibit axial separation of the
sleeve from the shaft body. Preferably, the retainer is releasably attached to the shaft
during mounting and dismounting procedures via a plurality of attachment elements and in

particular bolts or screws.
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Preferably, the retainer comprises a disc-like configuration having a recess extending
circumferentially at the perimeter region to allow axial movement of the sleeve into the
recess. Such an arrangement is advantageous to allow a controlled axial movement of the
sleeve during dismounting in response to introduction of the pressurised fluid but to inhibit
complete axial separation of the sleeve from the main shaft by abutment with the retainer.
Naturally, the sleeve may be removed once the retainer has been removed from the main
shaft end. The retainer is also configured to force the sleeve over and about the main shaft

by axial advancement of suitable attachment bolts, screws and the like.

Preferably, the assembly further comprises a fluid inlet conduit extending axially from the
second end of the shaft body in fluid communication with the groove to allow a fluid to be

supplied to the groove from the second end.
According to a specific embodiment, the assembly may optionally comprise a fluid inlet
conduit extending radially through the wall of the sleeve in fluid communication with the

groove to allow a fluid to be supplied to the groove through the sleeve.

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

comprising a main shaft or main shaft assembly as claimed herein.

Brief description of drawings

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

example only, and with reference to the accompanying 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 assembly 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 perspective partial cross section through the upper end of the main shaft and

sleeve assembly;
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Figure 3 is a perspective partial cross section of the shaft upper end of figure 2 with the

protective sleeve removed;

Figure 4 is a further external perspective view of the tapered axial section of the main shaft

upper end of figure 3.

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 having a
longitudinal axis 115. A first (inner) crushing shell 105 is fixably mounted on crushing
head 103 and a second (outer) crushing shell 106 is fixably mounted at upper 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.

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 a longitudinal axis 126 of the crusher and
to cause head 103 to perform a gyratory pendulum movement and crush material
introduced into crushing chamber 104. A first (axial upper) end region 113 of shaft 107 is
maintained in a rotatable position by a top-end bearing assembly 112 positioned
intermediate between main shaft 107 and a central boss 117. Similarly, a second (axial
bottom) end 118 of shaft 107 is supported by a bottom-end bearing assembly 119. Upper
frame 101 is divided into an upper frame part (commonly termed a topshell 111) mounted
upon lower frame part 102 (commonly termed a bottom shell), and a spider assembly 114
having arms 110 that extend from topshell 111 and represents an upper portion of the

crusher.

Upper end region 113 comprises a radial taper that defines an upper conical region of main
shaft 107. The conical region 113 is tapered so as to decrease in cross sectional area in a

direction from shaft second (lower) end 118 to an upper end surface 123 positioned
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uppermost within the crusher. To avoid excessive wear of the conical region 113, by
contact with bearing assembly 112, a substantially cylindrical wear sleeve 124 is mounted
over and about region 113. Sleeve 124 is held in position at region 113 by an interference
or friction fit and is provided in close touching contact over an axial length of both sleeve
124 and region 113. Accordingly, sleeve 124 is positioned radially intermediate bearing
assembly 112 and an outer surface of region 113 to absorb the radial and axial loading

forces resultant from the crushing action of the gyratory pendulum movement.

To facilitate mounting and dismounting of sleeve 124 at shaft region 113, shaft 107 is
configured to enable a fluid to be introduced into the contact region between the sleeve 124
and shaft region 113. In particular, a fluid supply conduit 120 extends axially and radially
along shaft 107 (within region 113) from end surface 123 to the contact region between
sleeve 124 and region 113. A channel (alternatively termed a groove) 121 is indented
within the external facing surface of shaft 107 at region 113 and is provided in fluid

communication with conduit 120.

Referring to figures 2 to 4 tapered region 113 comprises a lowermost end 300 and an
uppermost end 301. The radial taper is uniform along the axial length between ends 300,
301 such that a cross sectional area decreases from lower end 300 to upper end 301 at a
uniform rate to define a frusto-conical region (113) of main shaft 107. Sleeve 124
comprises a first (lower) end 216 for mating at the end 300 of region 113 and a second
(upper) end 215 for positioning at uppermost end 301 substantially coplanar with shaft end
surface 123. Sleeve 124 comprises a radially inward facing surface 201 and a radially
outward facing surface 202 with a substantially cylindrical wall 203 defined between
surfaces 201, 202. Wall 203 is tapered so as to decrease in radial thickness from
uppermost end 215 to lowermost end 216. In particular, external surface 202 is
substantially cylindrical whilst internal surface 201 comprises a conical shape profile
corresponding to the conical shape profile of main shaft region 113. Region A, illustrated
in figure 2, corresponds to a mid-axial length position as defined by the cross sectional area
of wall 203 (in a plane extending along axis 115) such that the cross sectional area axially
above region A is equal to the cross sectional area axially below region A. Sleeve 124 and

in particular radially inward facing surface 201 is mated in close fitting contact with the



10

20

25

30

-9

external facing surface 200 of main shaft region 113 between respective lower (216, 300)

and upper (215, 301) ends.

Sleeve lower end 216 comprises a chamfer region 207 of decreasing wall thickness such
that very a lowermost end region of sleeve 124 is chamfered to sit close to a radius section

of main shaft region 113 below region end 300.

A disc-like retainer 125 is releasably mounted over shaft end surface 123 during mounting
and dismounting of sleeve 124 at main shaft region 113. Retainer 125 comprises a suitable
bore 122 aligned coaxially with an end region of conduit 120 to allow fluid to be
introduced through retainer 125 to groove 121 via conduit 120. Retaining disc 125
comprises a plurality of perimeter bores 214 distributed circumferentially around retainer
125 immediately inside of a perimeter 209. Bores 214 are configured to receive
attachment bolts (not shown) received within corresponding bores (not shown) extending
axially from sleeve upper end 215 so as to lock retainer 125 to sleeve 124 during mounting
and dismounting procedures. Retainer 125 further comprises a plurality of additional bores
213 positioned radially inside perimeter bores 214 that are configured to receive
attachment bolts (not shown) to secure retainer 125 to main shaft region 113. In particular,
an underside surface 211 of retainer 125 is positioned in contact and aligned substantially
coplanar with the shaft end surface 123. In this orientation, an upward facing retainer
surface 212 is orientated away from main shaft 107. An annular recess 210 extends
circumferentially around retainer perimeter 209 and is indented in surface 211 so as to
create a small axially and radially extending annular gap region immediately axially above

the annular sleeve end 215.

Accordingly, during a sleeve dismounting operation, the sleeve attachment bolts (not
shown) are removed. Sleeve 124 is capable of sliding axially into the gap region defined
by recess 210 to contact the underside surface 211 (at the recess 210) when fluid pressure
is applied. In an alternative mounting operation, retainer 125 is inverted such that disc
surface 212 is mated against sleeve end 215 and main shaft end surface 123 to force sleeve

124 axially over and about region 113 as the attachment bolts (not shown) are tightened.
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Fluid supply conduit 120 comprises an axial section 204 extending downwardly from end
surface 123. A lowermost end 206 of axial section 204 is terminated by a radially
extending section 205 that terminates at shaft external facing surface 200. A radially
outermost end of the conduit section 205 is provided in fluid communication with an

axially upper groove 121a that extends circumferentially around shaft region 113.

According to the specific implementation, conical region 113 further comprises a second
circumferentially extending groove 121b axially separated from the first upper groove
121a by a distance approximately half the axial length of region 113 and sleeve 124.
Additionally, each groove 121a, 121b is spaced axially from region A by an equal axial
distance. Grooves 121a and 121b also extend the full 360° circumference of shaft surface
200. An interconnecting fluid flow channel 208 extends axially from upper groove 121a to

lower groove 121b to provide fluid communication between the two grooves 121a, 121b.

According to further specific implementations, region 113 may comprise a plurality of
interconnecting fluid flow channels 208 distributed circumferentially around surface 200.
According to yet further embodiments, region 113 may comprise a single circumferentially
extending groove optionally in the form of at least one spiral or helix. According to a
further embodiment, external facing surface 200 may comprise a network of grooves
orientated and extending axially parallel or transverse to axis 115 and/orin a

circumferential direction entirely or partly around the conical surface 200.

The subject invention is compatible for use with conventional fluid supply systems
(comprising reservoirs, pumps, conduits, seals etc.) coupled to bore 122 via suitable
enclosures or conduits. Accordingly, a fluid is capable of being delivered to grooves 121a,
121b via supply conduits 120, 208 to lubricate the interface between shaft surface 200 and
sleeve surface 201. Such an arrangement facilitates both a slide mounting of sleeve 124

and imparts a radial expansion force (to sleeve 124) to promote sleeve demounting.

According to further specific embodiments, shaft region 113 may be devoid of conduit 120
such that sleeve 124 comprises a conduit bore extending through sleeve wall 203 in fluid

communication with grooves 121a, 121b and/or channel 208.
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Claims

1. A gyratory crusher main shaft (107) comprising:

a shaft body having a radially outward facing external surface (200) and having a
first end (118) for positioning at a lower region of the crusher and a second end (123) for
positioning at an upper region of the crusher relative to the first end (118);

an axial region (113) of the shaft body extending from the second end (123) is
tapered relative to a longitudinal axis (115) of the shaft body such that a cross sectional
area of the shaft body at the tapered region (113) decreases in a direction from the first end
(118) to the second end (123), the tapered region (113) configured to mount a shaft sleeve
(124);

characterised by:

at least one groove (121) indented at the external surface (200) and positioned at
the tapered region (113) and capable of receiving a pressurised fluid to facilitate mounting

and dismounting of the sleeve (124) at the shaft body.

2. The main shaft as claimed in claim 1 further comprising a fluid inlet conduit (120)
extending axially from the second end (123) and provided in fluid communication with the

groove (121) to allow a fluid to be supplied to the groove (121) from the second end (123).

3. The main shaft as claimed in claim 2 wherein the conduit (120) extends internally
within the shaft body such that a part (205) of the conduit (120) extends radially outward to
the groove (121).

4. The main shaft as claimed in claim 3 wherein the groove (121) extends in a

circumferential direction around the shaft body.

S. The main shaft as claimed in claim 4 wherein the groove (121) extends

substantially completely circumferentially around the shaft body.

6. The main shaft as claimed in claim 5 comprising a plurality of grooves (121a,

121b) at the external surface (200).
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7. The apparatus as claimed in claim 6 comprising a first groove (121a) extending in
a circumferential direction around the shaft body and second groove (121b) extending in a
circumferential direction around the shaft body, the first groove (121a) separated axially

from the second groove (121b) and coupled in fluid communication.

8. The main shaft as claimed in claim 7 wherein at least a part of the conduit (120) is
indented and extends axially at the external surface (200) as a channel (208) to couple the

first (121a) and second (121b) grooves in fluid communication.

0. A gyratory crusher main shaft assembly comprising:

a shaft body as claimed in any preceding claim:;

a sleeve (124) fitted over the tapered region (113), the sleeve (124) having a
tapered wall thickness such that a wall thickness at a second upper end (215) of the sleeve

(124) is greater than a wall thickness at a first lower end (216) of the sleeve(124).

10. The assembly as claimed in claim 9 further comprising an end retainer (125)
releasably mounted at the second end (123) of a shaft body and having a perimeter region
(209) extending radially outward beyond the external surface (200) at the tapered region
(113), the perimeter region (209) positioned to radially overlap the sleeve (124) at the
second end (215) of the sleeve (124) to inhibit axial separation of the sleeve (124) from the
shaft body.

11. The assembly as claimed in claim 10 wherein the retainer (125) comprises a disc-
like configuration having a recess (210) extending circumferentially at the perimeter region

(209) to allow axial movement of the sleeve (124) into the recess (210).

12. The assembly as claimed in any one of claims 9 to 11 further comprising a fluid
inlet conduit (120) extending axially from the second end (123) of the shaft body in fluid
communication with the groove (121) to allow a fluid to be supplied to the groove (121)

from the second end (123).
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13. The assembly as claimed in any one of claims 9 to 11 further comprising a fluid
inlet conduit extending radially through the wall (203) of the sleeve (124) in fluid

communication with the groove (121) to allow a fluid to be supplied to the groove (121)

through the sleeve (124).

14. A gyratory crusher comprising a main shaft or main shaft assembly as claimed in

any preceding claim.
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Abstract:

A gyratory crusher main shaft assembly in which an axially upper region of the main shaft
comprises a tapered conical section with a protective sleeve friction fitted over the cone.
To facilitate mounting and dismounting of the sleeve, at least one groove is indented
within a radially external facing surface of the main shaft at the region of the cone to allow

fluid to be introduced under pressure to the region between the sleeve and the cone.

Figure 2
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Gyratory Crusher Main Shaft and Assembly

Field of invention

The present invention relates to a gyratory crusher main shaft and main shaft assembly for
positioning within a gyratory crusher and in particular, although not exclusively, to a main
shaft having an axial upper end region that tapers radially inward and comprises at least

one groove to receive a pressurised fluid to facilitate mounting and demounting of a sleeve

at the shaft.

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

chamber through which the material to be crushed is passed.
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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. Example protective sleeves are
disclosed in US 1,402,255; US 1,592,313; US 1,748,102; RU 718160; US 4,027,825; RU
940837 and US 5,934,583.

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. Conventional mounting and dismounting procedures,
due to the design of the main shaft and sleeve, are therefore disadvantageous in that they
pose a risk of damage to the main shaft (and other components), injury to personnel and
unacceptably long downtime of the crusher during repair and maintenance. Accordingly,
what is required is a main shaft and main shaft assembly having a sleeve that addresses the

above problems.

Summary of the Invention

It is an objective of the present invention to provide a gyratory crusher main shaft and a
main shaft assembly (having a sleeve) that enables convenient mounting and dismounting
of the protective sleeve at the upper end of the shaft that obviates a requirement for
excessive heating of the main shaft and the use of grinding and cutting apparatus that

otherwise carries a risk of damage to the main shaft and injury to service personnel.

It is a further specific objective of the present invention to provide a main shaft and sleeve

assembly that facilitates mounting and dismounting of the sleeve at the shaft via control of



10

15

20

25

30

WO 2015/070993 PCT/EP2014/060594

3

a pressurised fluid delivered to the region of an axially upper end of the shaft radially

between the shaft and the sleeve.

The objectives are achieved by providing a main shaft comprising at least one groove or
channel indented on an outward facing external surface of the shaft. The groove is
configured and dimensioned to receive a fluid under pressure to force separation of the
sleeve from the main shaft. Providing the groove at the main shaft as opposed to the
sleeve, is advantageous to maintain the strength and integrity of the sleeve to avoid fracture
or splitting in response to the introduction of the pressurised fluid radially between the
main shaft and the sleeve. The present invention is advantageous to allow the fluid to be
introduced into the region between the main shaft and the sleeve via different routing
options including in particular i) a conduit extending axially and/or radially at and/or
within the main shaft and ii) a supply conduit extending through the sleeve wall.
Reference to the conduit extending axially encompasses the conduit being aligned

transverse or parallel to the longitudinal axis of the main shaft.

As will be appreciated, the subject invention is compatible for use with existing fluid

supply arrangements including conduits, pumps, fluid reservoirs, seals, gaskets etc.

According to a specific aspect of the present invention there is provided a gyratory crusher
main shaft comprising: a shaft body having a radially outward facing external surface and
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; an axial region of the
shaft body extending from the second end is tapered relative to a longitudinal axis of the
shaft body such that a cross sectional area of the shaft body at the tapered region decreases
in a direction from the first end to the second end, the tapered region configured to mount a
shaft sleeve; characterised by: at least one groove indented at the external surface and
positioned at the tapered region and capable of receiving a pressurised fluid to facilitate

mounting and dismounting of the sleeve at the shaft body.

The subject invention provides for the convenient and efficient mounting and dismounting

of the sleeve at the main shaft by virtue of the combination of the fluid filled grooves or



10

15

20

25

30

WO 2015/070993 PCT/EP2014/060594

4-

channels, at the external surface of the main shaft and the radially tapered end section of
the main shaft onto which the sleeve is mounted. Without this radially tapered upper end
section, the sleeve would still require significant manual intervention to provide axial
movement over the surface of the shaft. The conical profiled and grooved main shaft
section in combination with a corresponding tapered sleeve is therefore advantageous to
firstly allow the fluid to be introduced and then to greatly facilitate and provide immediate

axial movement of the sleeve relative to the main shaft.

Preferably, the main shaft further comprises a fluid inlet conduit extending axially from the
second end and provided in fluid communication with the groove to allow a fluid to be
supplied to the groove from the second end. Positioning the inlet conduit internally at the
main shaft is advantageous to avoid routing the fluid through the sleeve which would
otherwise require modification and a potential weakening of the sleeve and in particular
the sleeve wall. Preferably, the conduit extends internally within the shaft body such that a
part of the conduit extends radially outward to the groove. Optionally, at least a part of the
conduit is indented and extends axially at the external surface as a channel. The channel
may preferably extend axially at the external surface between a plurality of grooves to
couple the grooves in fluid communication. Such an arrangement is advantageous to
reduce the axial length of any internal bore through the main shaft. Minimising an axial
length of an internally extending fluid supply conduit is advantageous during manufacture
as the use of very long and thin drills should be avoided. A channel or groove indented on
the external surface of the main shaft is therefore more convenient and efficient for

manufacture.

Preferably, the groove extends in a circumferential direction around the shaft body. More
preferably, the groove extends substantially completely circumferentially around the shaft
body. The circumferentially extending groove is advantageous to provide a supply of fluid
in a circumferential direction between the main shaft and the sleeve to ensure a uniform
expansion pressure and lubrication during dismounting and mounting. Accordingly, ‘dry’

regions that could otherwise lead to ‘sticking’ or ‘freezing’ are avoided.



10

15

20

25

30

WO 2015/070993 PCT/EP2014/060594

-5

Preferably, the main shaft comprises a plurality of grooves at the external surface. This
configuration provides that the fluid is supplied to different axial regions between the main
shaft and sleeve to facilitate uniform delivery and dispersion of the fluid between the
respective contact surfaces. Optionally, the main shaft comprises a first groove extending
in a circumferential direction around the shaft body and second groove extending in a
circumferential direction around the shaft body, the first groove separated axially from the
second groove and coupled in fluid communication, optionally via one or more axially
extending channels. Preferably, the first groove and the second groove are separated
axially by an equal distance from a cross sectional area centre of the sleeve. Accordingly,
the expansion force imparted to the sleeve is distributed uniformly along the axial length of
the sleeve to both facilitate mounting and dismounting and avoid fracture or distortion of
the sleeve. Reference to the ‘cross sectional centre’ refers to the cross section through the
sleeve in an axial plane extending parallel to the longitudinal axis of the sleeve (and the
main shaft). As the sleeve comprises a wall that is tapered according to a conical
configuration, the cross sectional centre is positioned closer to the upper axial end of the

sleeve having the thicker wall thickness relative to the alternate lower axial end.

According to a second aspect of the present invention there is provided a gyratory crusher
main shaft assembly comprising: a shaft body as claimed herein; a sleeve fitted over the
tapered region, the sleeve having a tapered wall thickness such that a wall thickness at a
second upper end of the sleeve is greater than a wall thickness at a first lower end of the

sleeve.

Preferably, the assembly further comprises an end retainer releasably mounted at the
second end of a shaft body and having a perimeter region extending radially outward
beyond the external surface at the tapered region, the perimeter region positioned to
radially overlap the sleeve at the second end of the sleeve to inhibit axial separation of the
sleeve from the shaft body. Preferably, the retainer is releasably attached to the shaft
during mounting and dismounting procedures via a plurality of attachment elements and in

particular bolts or screws.
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Preferably, the retainer comprises a disc-like configuration having a recess extending
circumferentially at the perimeter region to allow axial movement of the sleeve into the
recess. Such an arrangement is advantageous to allow a controlled axial movement of the
sleeve during dismounting in response to introduction of the pressurised fluid but to inhibit
complete axial separation of the sleeve from the main shaft by abutment with the retainer.
Naturally, the sleeve may be removed once the retainer has been removed from the main
shaft end. The retainer is also configured to force the sleeve over and about the main shaft

by axial advancement of suitable attachment bolts, screws and the like.

Preferably, the assembly further comprises a fluid inlet conduit extending axially from the
second end of the shaft body in fluid communication with the groove to allow a fluid to be

supplied to the groove from the second end.
According to a specific embodiment, the assembly may optionally comprise a fluid inlet
conduit extending radially through the wall of the sleeve in fluid communication with the

groove to allow a fluid to be supplied to the groove through the sleeve.

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

comprising a main shaft or main shaft assembly as claimed herein.

Brief description of drawings

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

example only, and with reference to the accompanying 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 assembly 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 perspective partial cross section through the upper end of the main shaft and

sleeve assembly;
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Figure 3 is a perspective partial cross section of the shaft upper end of figure 2 with the

protective sleeve removed;

Figure 4 is a further external perspective view of the tapered axial section of the main shaft

upper end of figure 3.

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 shatt 107 having a
longitudinal axis 115. A first (inner) crushing shell 105 is fixably mounted on crushing
head 103 and a second (outer) crushing shell 106 is fixably mounted at upper 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.

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 a longitudinal axis 126 of the crusher and
to cause head 103 to perform a gyratory pendulum movement and crush material
introduced into crushing chamber 104. A first (axial upper) end region 113 of shaft 107 is
maintained in a rotatable position by a top-end bearing assembly 112 positioned
intermediate between main shaft 107 and a central boss 117, Similarly, a second (axial
bottom) end 11§ of shaft 107 is supported by a bottom-end bearing assembly 119. Upper
frame 101 is divided into an upper frame part (commonly termed a topshell 111) mounted
upon lower frame part 102 (commonly termed a bottom shell), and a spider assembly 114
having arms 110 that extend from topshell 111 and represents an upper portion of the

crusher.

Upper end region 113 comprises a radial taper that defines an upper conical region of main
shaft 107. The conical region 113 is tapered so as to decrease in cross sectional area in a

direction from shaft second (lower) end 118 to an upper end surface 123 positioned
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uppermost within the crusher. To avoid excessive wear of the conical region 113, by
contact with bearing assembly 112, a substantially cylindrical wear sleeve 124 is mounted
over and about region 113. Sleeve 124 is held in position at region 113 by an interference
or friction fit and is provided in close touching contact over an axial length of both sleeve
124 and region 113. Accordingly, sleeve 124 is positioned radially intermediate bearing
assembly 112 and an outer surface of region 113 to absorb the radial and axial loading

forces resultant from the crushing action of the gyratory pendulum movement.

To facilitate mounting and dismounting of sleeve 124 at shaft region 113, shaft 107 is
configured to enable a fluid to be introduced into the contact region between the sleeve 124
and shaft region 113. In particular, a fluid supply conduit 120 extends axially and radially
along shaft 107 (within region 113) from end surface 123 to the contact region between
sleeve 124 and region 113. A channel (alternatively termed a groove) 121 is indented
within the external facing surface of shaft 107 at region 113 and is provided in fluid

communication with conduit 120.

Referring to figures 2 to 4 tapered region 113 comprises a lowermost end 300 and an
uppermost end 301. The radial taper is uniform along the axial length between ends 300,
301 such that a cross sectional area decreases from lower end 300 to upper end 301 ata
uniform rate to define a frusto-conical region (113) of main shaft 107. Sleeve 124
comprises a first (lower) end 216 for mating at the end 300 of region 113 and a second
(upper) end 215 for positioning at uppermost end 301 substantially coplanar with shaft end
surface 123. Sleeve 124 comprises a radially inward facing surface 201 and a radially
outward facing surface 202 with a substantially cylindrical wall 203 defined between
surfaces 201, 202. Wall 203 is tapered so as to decrease in radial thickness from
uppermost end 215 to lowermost end 216. In particular, external surface 202 is
substantially cylindrical whilst internal surface 201 comprises a conical shape profile
corresponding to the conical shape profile of main shaft region 113. Region A, illustrated
in figure 2, corresponds to a mid-axial length position as defined by the cross sectional area
of wall 203 (in a plane extending along axis 115) such that the cross sectional area axially
above region A is equal to the cross sectional area axially below region A. Sleeve 124 and

in particular radially inward facing surface 201 is mated in close fitting contact with the
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external facing surface 200 of main shaft region 113 between respective lower (216, 300)

and upper (215, 301) ends.

Sleeve lower end 216 comprises a chamfer region 207 of decreasing wall thickness such
that very a lowermost end region of sleeve 124 is chamfered to sit close to a radius section

of main shaft region 113 below region end 300.

A disc-like retainer 125 is releasably mounted over shaft end surface 123 during mounting
and dismounting of sleeve 124 at main shaft region 113. Retainer 125 comprises a suitable
bore 122 aligned coaxially with an end region of conduit 120 to allow fluid to be
introduced through retainer 125 to groove 121 via conduit 120. Retaining disc 125
comprises a plurality of perimeter bores 214 distributed circumferentially around retainer
125 immediately inside of a perimeter 209. Bores 214 are configured to receive
attachment bolts (not shown) received within corresponding bores (not shown) extending
axially from sleeve upper end 215 so as to lock retainer 125 to sleeve 124 during mounting
and dismounting procedures. Retainer 125 further comprises a plurality of additional bores
213 positioned radially inside perimeter bores 214 that are configured to receive
attachment bolts (not shown) to secure retainer 125 to main shaft region 113. In particular,
an underside surface 211 of retainer 125 is positioned in contact and aligned substantially
coplanar with the shaft end surface 123. In this orientation, an upward facing retainer
surface 212 is orientated away from main shaft 107. An annular recess 210 extends
circumferentially around retainer perimeter 209 and is indented in surface 211 so as to
create a small axially and radially extending annular gap region immediately axially above

the annular sleeve end 215.

Accordingly, during a sleeve dismounting operation, the sleeve attachment bolts (not
shown) are removed. Sleeve 124 is capable of sliding axially into the gap region defined
by recess 210 to contact the underside surface 211 (at the recess 210) when fluid pressure
is applied. In an alternative mounting operation, retainer 125 is inverted such that disc
surface 212 is mated against sleeve end 215 and main shaft end surface 123 to force sleeve

124 axially over and about region 113 as the attachment bolts (not shown) are tightened.
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Fluid supply conduit 120 comprises an axial section 204 extending downwardly from end
surface 123. A lowermost end 206 of axial section 204 is terminated by a radially
extending section 205 that terminates at shaft external facing surface 200. A radially
outermost end of the conduit section 205 is provided in fluid communication with an

axially upper groove 121a that extends circumferentially around shaft region 113.

According to the specific implementation, conical region 113 further comprises a second
circumferentially extending groove 121b axially separated from the first upper groove
121a by a distance approximately half the axial length of region 113 and sleeve 124.
Additionally, each groove 121a, 121b is spaced axially from region A by an equal axial
distance. Grooves 121a and 121b also extend the full 360° circumference of shaft surface
200. An interconnecting fluid flow channel 208 extends axially from upper groove 121a to

lower groove 121b to provide fluid communication between the two grooves 121a, 121b.

According to further specific implementations, region 113 may comprise a plurality of
interconnecting fluid flow channels 208 distributed circumferentially around surface 200.
According to yet further embodiments, region 113 may comprise a single circumferentially
extending groove optionally in the form of at least one spiral or helix. According to a
further embodiment, external facing surface 200 may comprise a network of grooves
orientated and extending axially parallel or transverse to axis 115 and/or in a

circumferential direction entirely or partly around the conical surface 200.

The subject invention is compatible for use with conventional fluid supply systems
(comprising reservoirs, pumps, conduits, seals etc.) coupled to bore 122 via suitable
enclosures or conduits. Accordingly, a fluid is capable of being delivered to grooves 121a,
121b via supply conduits 120, 208 to lubricate the interface between shaft surface 200 and
sleeve surface 201. Such an arrangement facilitates both a slide mounting of sleeve 124

and imparts a radial expansion force (to sleeve 124) to promote sleeve demounting.

According to further specific embodiments, shaft region 113 may be devoid of conduit 120
such that sleeve 124 comprises a conduit bore extending through sleeve wall 203 in fluid

communication with grooves 121a, 121b and/or channel 208.
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Claims

1. A gyratory crusher main shaft (107) comprising:

a shaft body having a radially outward facing external surface (200) and having a
first end (118) for positioning at a lower region of the crusher and a second end (123) for
positioning at an upper region of the crusher relative to the first end (118);

an axial region (113) of the shaft body extending from the second end (123) is
tapered relative to a longitudinal axis (115) of the shaft body such that a cross sectional
area of the shaft body at the tapered region (113) decreases in a direction from the first end
(118) to the second end (123), the tapered region (113) configured to mount a shaft sleeve
(124);

characterised by:

at least one groove (121) indented at the external surface (200) and positioned at
the tapered region (113) and capable of receiving a pressurised fluid to facilitate mounting

and dismounting of the sleeve (124) at the shaft body.

2. The main shaft as claimed in claim 1 further comprising a fluid inlet conduit (120)
extending axially from the second end (123) and provided in fluid communication with the

groove (121) to allow a fluid to be supplied to the groove (121) from the second end (123).

3. The main shaft as claimed in claim 2 wherein the conduit (120) extends internally
within the shaft body such that a part (205) of the conduit (120) extends radially outward to
the groove (121).

4, The main shaft as claimed in claim 3 wherein the groove (121) extends in a

circumferential direction around the shaft body.

5. The main shaft as claimed in claim 4 wherein the groove (121) extends

substantially completely circumferentially around the shaft body.

6. The main shaft as claimed in claim 5 comprising a plurality of grooves (121a,

121b) at the external surface (200).
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7. The apparatus as claimed in claim 6 comprising a first groove (121a) extending in
a circumferential direction around the shaft body and second groove (121b) extending in a
circumferential direction around the shaft body, the first groove (121a) separated axially

from the second groove (121b) and coupled in fluid communication.

8. The main shaft as claimed in claim 7 wherein at least a part of the conduit (120) is
indented and extends axially at the external surface (200) as a channel (208) to couple the

first (121a) and second (121b) grooves in fluid communication.

9. A gyratory crusher main shaft assembly comprising:

a shaft body as claimed in any preceding claim;

a sleeve (124) fitted over the tapered region (113), the sleeve (124) having a
tapered wall thickness such that a wall thickness at a second upper end (215) of the sleeve

(124) is greater than a wall thickness at a first lower end (216) of the sleeve(124).

10. The assembly as claimed in claim 9 further comprising an end retainer (125)
releasably mounted at the second end (123) of a shaft body and having a perimeter region
(209) extending radially outward beyond the external surface (200) at the tapered region
(113), the perimeter region (209) positioned to radially overlap the sleeve (124) at the
second end (215) of the sleeve (124) to inhibit axial separation of the sleeve (124) from the
shaft body.

11. The assembly as claimed in claim 10 wherein the retainer (125) comprises a disc-
like configuration having a recess (210) extending circumferentially at the perimeter region

(209) to allow axial movement of the sleeve (124) into the recess (210).

12. The assembly as claimed in any one of claims 9 to 11 further comprising a fluid
inlet conduit (120) extending axially from the second end (123) of the shaft body in fluid
communication with the groove (121) to allow a fluid to be supplied to the groove (121)

from the second end (123).
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13. The assembly as claimed in any one of claims 9 to 11 further comprising a fluid
inlet conduit extending radially through the wall (203) of the sleeve (124) in fluid
communication with the groove (121) to allow a fluid to be supplied to the groove (121)

through the sleeve (124).

14. A gyratory crusher comprising a main shaft or main shaft assembly as claimed in

any preceding claim.
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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.

page 3 of 3



PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 15/035,774
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)) 14 minus 20= OR |« 80 - 0.00
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 1 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.
15/035,774 Axel BERGMAN SC 14208WOUS
78686 | INTERNATIONAL APPLICATION NO. |
Sandvik/Diamond Innovations PCT/EP2014/060594
6325 Huntley Road LA. FILING DATE PRIORITY DATE
Worthington, OH 43085 05/23/2014 11/12/2013

CONFIRMATION NO. 3999
371 FORMALITIES LETTER

A

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 05/11/2016

+ Copy of the International Search Report filed on 05/11/2016
* Preliminary Amendments filed on 05/11/2016

+ Information Disclosure Statements filed on 05/11/2016

+ Inventor's Oath or Declaration filed on 05/11/2016

» Request for Immediate Examination filed on 05/11/2016

+ U.S. Basic National Fees filed on 05/11/2016

* Priority Documents filed on 05/11/2016

« Power of Attorney filed on 05/11/2016

+ Specification filed on 05/11/2016

+ Claims filed on 05/11/2016

+ Abstracts filed on 05/11/2016

+ Drawings filed on 05/11/2016

+ Authorization to Permit Access filed on 05/11/2016

+ Application Data Sheet (37 CFR 1.76) filed on 05/11/2016

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).
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+ Properly executed inventor's oath or declaration for the following inventor(s) has not been submitted: Axel
BERGMAN, Mikael M LARSSON, Patric MALMQVIST, Anders HALLBERG, Matts-Ake NILSSON, Fredrik
ERIKSSON, Bengt-Arne ERIKSSON, and Anne HOLOMBERG

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).

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.

DEBORAH D WILLIAMS

Telephone: (571) 272-0466
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Application No.: 15/035,774
Paper Dated: July 13, 2016
Attorney Docket No. SC 14208WOUS

IN THE UNITED STATES PATENT AND TRADEMARK

OFFICE
In re Application of : BERGMAN
Serial No. : 15/035,774
Confirmation No. ;3999
Group Art Unit
Examiner
Filed : May 11, 2016

Title: GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

REQUEST FOR CORRECTION TO INVENTOR NAME UNDER
37 CFR 148 (f)

Applicant respectfully submits a corrected Application Data Sheet under 37 CFR 1.76
(b)(1) indicating a correction to the spelling of the inventor name. The change is indicated by an
underline of the information to be added. A signed Oath is also submitted along with a fee of

$140 per 37 CFR 1.17(0).



Application No.: 15/035,774
Paper Dated: July 13, 2016
Attorney Docket No. SC 14208WOUS

CONCLUSION

If the Office has any questions or comments or requires any additional information, I

invite the Office to telephone me at the number listed below.

Respectfully submitted,

[/Corinne Gorski/

Corinne Gorski
Registration No. 34339

Diamond Innovations, Inc.
6325 Huntley Road
Worthington, OH 43085
Tel. 703-505-4761

Fax. 614.438.2235
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Electronic Patent Application Fee Transmittal

Application Number: 15035774

Filing Date: 11-May-2016

Title of Invention: GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY
First Named Inventor/Applicant Name: Axel BERGMAN

Filer: Corinne R. Gorski

Attorney Docket Number: SC 14208W0US

Filed as Large Entity

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

Description Fee Code Quantity Amount Sull)j-s'l'g(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($)
Extension-of-Time:
Miscellaneous:
OTHER PUBLICATION PROCESSING FEE 1808 1 130 130
Total in USD ($) 270




Electronic Acknowledgement Receipt

EFS ID: 26340281

Application Number: 15035774

International Application Number:

Confirmation Number: 3999
Title of Invention: GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY
First Named Inventor/Applicant Name: Axel BERGMAN
Customer Number: 78686
Filer: Corinne R. Gorski

Filer Authorized By:

Attorney Docket Number: SC 14208W0US
Receipt Date: 13-JUL-2016
Filing Date: 11-MAY-2016
Time Stamp: 16:11:09
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 $270

RAM confirmation Number 13515

Deposit Account 505792
Authorized User GORSKI, CORINNE R.

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.)
1162710
1 Application Data Sheet 14208WOUScorrectedADS.pdf no 9
c3cdaf9f372eb8fcaae20659aa64f6aad7f24
a%97
Warnings:
Information:
This is not an USPTO supplied ADS fillable form
915770
2 Oath or Declaration filed 14208WOUSS|grljedeathErlksso no 2
n.p de81c32965c002b600f0148d79a9d5f46d7
6e678
Warnings:
Information:
1344748
3 Oath or Declaration filed 14208WOUS§|gnzcéOathMalmq no 3
VISt'p fc3ab56c947797c95c06bb06306b0a2cc2fel
7956
Warnings:
Information:
911022
4 Oath or Declaration filed 14208WOUSS'93?doathN'|SSO no 2
n. p 689148f6edb764d00943fd7aeafea5438ffd
1d03
Warnings:
Information:
1345910
5 Oath or Declaration filed 14208WOUSS|gr;§dOathLarsso no 3
n.p 34bb36ef097d739b4d 1a866f574abcb8d00)
2d0bd
Warnings:
Information:
830762
6 Oath or Declaration filed 14208WOUSSignedQathBergm no 2

an.pdf

143dec84568d84eb257fcc003f613e42bde
Ob6bb

Warnings:




Information:

835342
7 Oath or Declaration filed 14208WOUSS|gn;deathHaIIbe no
rgp 7b9f52d4b462742985705d077c6bd7a42f6|
bd1f3
Warnings:
Information:
669102
8 Oath or Declaration filed 14208WOUSS|gnch10athHoImb no
erg.p 8d7874a%a406d4d72065c9c7d4fdas552265
5b363
Warnings:
Information:
833476
9 Oath or Declaration filed 14208WOUSSignedOathEriksso o
nBA.pdf
002350a78257e0c0561158dd85dfob347bd
37d60
Warnings:
Information:
6891
. . 14208WQUSLetterforCorrectio
10 Miscellaneous Incoming Letter no
nofADS.pdf
31a7ebf83dd3ee72efd0fo9b80bcHCe58080
7def
Warnings:
Information:
32247
11 Fee Worksheet (SB06) fee-info.pdf no
d89ba196678696ddf271eb9b14f42eabfecH
93e1
Warnings:
Information:
Total Files Size (in bytes): 8887980




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.




PTO/AIA/14 {03-13)

Approved for use through 01/31/2014. OMS 0651-0032

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

Under the Paperwork Reductian Act of 1288, no persons are required to respond to 8 collection of information urdess it centains. a vatid OMB control number,

Attorney Docket Number | 8C 14208W0US

i Application Data Sheet 37 CFR 1.76

Application Number

Title of invention | GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
biblicgraphic data arranged in aformal specified bythe United States Palent and Trademark Gffice as outlined in 37 CFR 1.76.

i This document may be completed electronically and submitted to the Office in elecironic format using the Electronic Filing System (EF S} or the
document may be printed and included in & paper filed application.

Secrecy Order 37 CFR 5.2

inventor information:

inventor 14

Prefix; Given Name Middle Name Family Nams Suffix!

Axel BERGMAN
Residence Information (Select One} () USResidency  (8) Non US Residency () Active US Military Service

City | Mabmo Country of Residence | SE

Mailing Address of Inventor:

Address 1 Falsterbogatan 20
Address 2 s-21438
- City Malrmo E State/Provincs
SE

- Postal Code E Country

Inventor 2
Legal Name

Prefix] Given Name Middle Name

- Mikael M

City Eslov Country of Residence i SE

:Maiiing Address of invenion

Address 1 I Ostarpsvagen 11

- Address 2 S-24153
City ' Eglov E State/Province I """""""""
Postal Code 3 E Country i ! SE

Inventor 3
Legal Nams

£F8 Web 2.2.8



FTOIAIANA (03-13)

Approved for use through 01/31/2014, OMB 06510032
U.5. Patent and Trademark Office; U8, DEPARTMENT OF COMMERCE
Under the Papenwork Reduction Act of 1985, no persons are required to respond to-a collection of information unless it Contains a valid OMB contral number.

Application Data Sheet 37 CFR 1.76

Attorney Dacket Number

3C 14208WO0US

Application Number

Title of invention

GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY

Residence Information {Select One} (O US Residency

24

Prefixi Given Name Middle Name ' m?amiiy Mame Sutfix
Pagic & ‘MALMQViST
Residence information (Select One} () US Residency (&) Non US Residency () Active US Military Service
City Svedala Country of Residence i 5E
Mailing Address of inventor: T
Addrass 1 ‘Nisakessongalan 31
Address 2 $-23333
”Céty Svedala | | State/Province
Postal Code | Countryi | SE
Y O O e ——————
Legal Name
Prefix; Given Name Middle Name Family Name Suffix
- Anders HALLBERG
Residence Information (Select One) () LS Residency  (8) Non US Residency () Active US Military Service
City |SodraSandby Country of Residence ! SE
Mailing Address of Inventer:
Address 1 Stubbvagen 28
Address 2 s24733
- City l Sodra Sandby | State/Provinge |
. Postal Code o | Countryi SE
I OO B ettt
Legal Name
Prefixy Given Name Middle Name Famaiy Name Suffix
Matts-Ake L NILSSON
F)

Non US Residency () Active US Military Service

City | Gards Kopinge

Country of Residence i

SE

Maiiing Address of Inventor:

Address 1 Ninas vag 5

Address 2 saeeti7
City E Gards Kopinge l State/Province

Postal Code i Country| § SE

EFS Web 2,28
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Approved for use through 01/31/2014.
LS. Patent and Trademark Office; US, DEPARTMENT

QIAIAM4 (03-13)
OMB 0851-0032
OF COMMERCE

Underthe Paperwork Reduction Act of 1985, o persons are required to respend to a collection of information unfess it containg a valid OMB controf number.

Attorney Docket Number | SC 14208W0US

| Application Data Sheet 37 CFR 1.76

Anpiacat on Numbez

Title of Invention

fnvenior 8
Legal Name
- Prefix| Given Name Middle Name { Family Name Suffix
Fredrik ERIKSSON
Residence Information {Select One} (O USResidency (3 Non US Residency () Active US Military Service
icity | Maimo Country of Residence | SE

Malling Address of Inventor

Address 1 . Gronegatan 34

8-21127

Address 2

J Malmo State/Province

City

Postal Code Countryt f SE

foventor 7

Legal Name

Prefixi Given Name Middle Name Family Name

Suffix

Benglt-Arne ERIKSSON

" Residence Information {Select Ong} () US Residency (s) Non US Residency

(\ Active US Military Service

Svedala ' Country of Residence i

City SE

Mailing Address of inventor:

Address: 1 Sveagatan 4

" Address 2 523333

City State/Province

[ Svedala

i

Postal Code i 8&

Countryi

Inventor 8

Legal Name

Prefix] Given Name Middle Name Family Name

Suffix,

Anne bl

E-E&Gr

R T2 APEEN

‘ Residence Information (Select One) () US Residency

(3} NonUS Rasidency

O Active US Military Service

"City

Loddekopinge

;Countey of Residence |

SE

Mailing Address of inventon

Address 1

Bagerivagen 22

Address 2

5-248 30

EFS Webh 2,26



PTOAIANMA {03-13)

Approved for use through 91/31/2014 . .OMB 0851-0032

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

Linder the Paperwork Reduction Acl of 1888, nu persons are required to respond 1o a collection of information unfess it contains a valid OMB controf number,

Attorney Docket Mumber | 8C 14208WOUS )

Application Data Sheet 37 CFR 1.78 e
Application Number

Title of Invention { GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY

| City Loddekopings State/Province I
- Postal Code [ | Countryi I SE

| All Inventors Must Be Listed - Additional Inventor information blocks may be
- 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 Mumber 78686

Email Address

Application Information:

Title of the invention GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY

Attorney Docket Number, SO 14208WO0US Small Entity Status Claimed [ ]
Application Type | Nonprovisienal |

Subject Matter Utility ‘

Total Number of Drawing Sheets (if any) Suggested Figure for Publication (if any)

Publication Information:
[T] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under

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

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing |
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer |
Number will be used for the Representative Information during processing. 5

Please Select One: | (%) Custorner Number (O US Patent Practitioner (O timited Recognition {37 CFR 11.6)

Cusiomer Number 78686

EFS Web2.2.8




PTOAIAM & (0313)

Approved for use through C1H31/2044, OMB 0851-0032

1.8, Patent and Trademark O ;UG DEPARTMENT OF COMMERCE

Under the Papaiwerk Reduction Act of 1998, no persons are required 1o respond 1o a collection of information uniess it contains a valid OMB control number,

. . Attorney Docket Number SC 14208WOUS
Application Data Sheet 37 CFR 1.78

Application Number

Title of tvantion GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY

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

Prior Application Status | Fending

Application Number Continuity Type Prior Application Number

a 371 of international PCT!EPQOM!SGQSQ

Additional Domestic Benefit/National Stage Data mayvﬁé”generated within this form
by selecling 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 sheel
constitites the daim for priority asrequired by 35 UG, 118(k) and 37 CFR '1.55(d). Whed pricrity is claimed to a foreign application
ithat is aligible for retrieval under the priority document exchange program (F’DX)‘ the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(h){(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time: period specified in:37 CFR 1.55(g)(1).

,,,,,, . R \Q\j
3

_ Application Number Countryi Filing Date (YYYY-MM-DD} Access Code' (if applicable)
13192402.8 Ep 2013-11-12 '
Additional Foreign Priority Data may be generated within this form by selecting the

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

[] 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:

EFS Web 228



PTOMAIA4 (03-13)

Approved for use through 0173172014, OMB 0651-0032

.8, Patent and Trademark Office, U. 8 DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995; no persons are required to respond to a solfection of information unless it contains a valid OMB contral number,

Attorney Docket Number | SC 14208WO0OUS

Application Data Sheet 37 CFR 1.78 — -
: Application Number

Title of Invention | GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY

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

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

is filed access to the instant patent application. See 37 CFR 1.14(c) and (h). This box should not be checked if the applicant
does not wish the EPO, JPO, KIPO, WIPQ, 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), accass 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 pateni application

claims priority under 35 U.8.C. 119(a-{d) if a copy of the foreign application that satisfies the certified copy reguirement of
37 CFR 1.55 has been filad in the instant patent application; and 3) any U.S. application-as-filed from which benefitis
sought in the instant patent application.

In accordance with 37 CFR 1.14(c), aceess may be provided to information conceming the date o {iling this Authorization,

Applicant Information:

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

i Applicant. 1
If the applicant is the inventor (or the remaining joint inventor of 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 be
identified in this section.

(&) Assignee (O Legal Representative under 35 U.S.C. 117 O Joint Invenior
(O Person to whormn the inventor is cbligated to assign. O Persor who shows sufficient proprietary inferest

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. X

Grganization Name | sannvik INTELECTUAL PROPERTY AR

Mailing Address Information For Applicant:

Address1 | SE-811 81

Address 2

City Sandviken State/Province
G E Sk P
Phone Number Fax Number

EFS8Wab 2,28



Undar the Paperwork Reduction Act of 1865, no persons are reguired to respond 1o a-collection of information unless it contains & valid OMB control number,
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Approved for use through 01/31/2014. OMB 0851-0032
.8, Patent and Traderark Office; U.S. DEPARTMENT OF COMMERCE

 Application Data Sheet 37 CFR 1.76

Attorney Docket Number

| SC 14208W0OUS

Apgplication Number

Titie of invention

GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY

Email Address

Additional Applicant Data may be genetatad within this form by selecling the Add bution.

Non-Applicant Assignee Information:

Providing assignment information in this section does not subsitite for compliance with any regquirement of part 3.of Title 37 of CFR to
have an assignment recordad 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 s obligated to assign, or person who otherwise shows sufficient proprietary interest); as the patent application publication will
include the name of the applicant(s)..

ifthe Assignse is an Organization check here,

L]

Prefix

Given Name

| Middle Name

Family Name

Suffix

Malling Address information For Non-Applicant Assignes:

: Address 1

| Address 2

' City State/Province
Countryi Postal Code

Phone Number

Fax Number

Email Address

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

Signature:
NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for sigrhvé'éis're reéguiremems and
certifications.

. Signature  [/Corinne Gorski/ Date (YYYY-MM-DD3{ 2016-05-14

First Name

{.ast Name

Corinne

- Gorski

Registrétion Number

34330

Additional Signature may be ganeratad within this form by selecting the Add bution.

EFS Web 2.2.6




PTO/AIN14 {03-13)
Approved for use through G1/31/2014. OMB 0651-0032
U.5. Patant and Trademark Office; .S, DEPARTMENT OF COMMERCE

Attorney Dockst Number | 8C 14208W0US

Title of invention | GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY

This ¢ollection of information is required by 37 CFR 1.76. The information is required to obtain or retain-a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes.to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions. for reducing this burden, should be sent to the Chief Information Officer, 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 2.2.8



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
apatentapplication or patent. Accordingly, pursuant to the requirements of the Act; please be advised thal (1) the geners! authority for the collection
of this information.is 35 U.S.C. 2{(b}{2}: (2} fumishing of the information soliciied is voluntary; and (3} the principal purpose for which the information is
used by the U.S. Pateni and Trademark Office is o process.andfor examine your submission refated to a patent application or patent. Hf you do not
furnish the requested information, the U.S. Patent-and Trademark Office may not be able to process andfor examine your submission, which may
result in termination of proceedings or abandonment of the application or gxpiration 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.8.C. 552)
and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the:Department of Justice to-determine
whether the Freedom of Information Act requires disclosure of these records.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidenceto 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 g routine use, 0.2 Member of Congress submitling a request involving an
individual, to whom the record periains, when the individual has requested assisiance from the Member with respect to the subject matter of
the record.

4. A record in this system of records may be disciosed, asa routing use, 1o a contractor of the Agency having need for the information in

order to performa coniract. Redipienis of information shall be reguired to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to & U.S.C.8582a{m}.

o

A record related to an International Application filed underthe Patent Cooperation Treaty in this system of records may be disclosed,
as a routine use, {0 the International Bureau of the World intellectual Property Organization, pursuant {o the Paient Co o p eration 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)).

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.

4

8 A record from this system of records may be disclosed, as 2 routine use, to the public after either publication of the application pursuang
{035 U.5.C. 122(b) or issuance of a patent pursuant to 35 L1.5.C. 1581, Further, a record may be disclosed, subject to the limitations of 37
CFR 1,14, as a routing use, to the public if the record was filed in ar application which became abandoned or in which the proceedings were
terminated and which application is referenced by sither a published application, an application open to. public inspections or an issued
patent.

8. A record fram this system of records may be disclosed, as a routing use, to a Federal, State, or local law enforcement agenay, if the
USPTO becomes aware of a vislation or potential viclation of law or regulation.
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Approved 15 usethrough DWT/Z014. OMB 0651-0032

0.5, Paient and Tragemark Ofive. U.5. DEFARTMENT OF COMMERGE

tinder the Paperwork Reduction dctof 1095, 10 persong are renuired [orgspond W a-oollection of infordvatinn uriess i displays avalid OMS controfnumber.

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 AND ASSEMBLY

invention

Ag s betow named inventor, | hereby declare thail

isde rafior R . A :
This declaration ¥ 1 Theattached application, or

is directed to
United Btates application or PLT internationa! applicalion number

Ll

filed on

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

Lbelizve thet | am the ariginal inventor or an atginal joint inventer of 8 dlatmed nvention inthe application.

| hereby acknowiedge that any willfulfaise siatement mady in this declaration is punishable tGnder 18 LLS.CL 1001
by fine or impriscenment of not more than five (51 years, or both,

WARMMG;

Petitioner/applicant s cautioned fo aveid submitting personal information in documents filed inap t, pie -atiany that may
conbributedo nuentﬁ\* thefl. Perseaal information'such 28 social secur.o, wmbars, bark account muirmbers, of credit card numbess
{other than a thedk of credil card authorization form PTO-2038 sulimitled for payment purpas es) .o'a famired by the LSPTO
o support a petition or an application. JEthis ype of personatinformation is incluged in documents submitied o the USPTS,
petitonersiapplicants should consider redaﬂ‘srg such personal information from the dormwriq bafore submitting them tothe
UEFTD. Petitioner/apglicant is adiised that the record of g patent appiication is gvailzdle v the p i afier putlication of the
spplication (unlsss a non-publicafion request i compliance w:zh 3TCFR1.213(s8) is made inthe a ic fiontorissuance of @
patent. Furthermore, the record from an abandoned application may also be gvsilable to the pubis if the applicationis
refetgneed in 3 put shad application oran issusd patent {see 37 GER 1,141 Checks and credit card authorizationferms
FTO-2038 submilied forpayment purposes are nokbs etamed in the application file and therefore are not publicly availabla

LEGAL NAME OF INVERTOR

EREKSSON* Fredrik . Bate (Dptioaal)

Inventor:
-

Sigrsture: g«;w«»&)

Note: An application data sheet (PTC/AIANY or equivalent), including naming the entirte inventive entily: must sceompany this form.
Use'an addiions] FTO/SBAIAD T form for each addilicnal inventor.

This-coliection of information s required by 35 U.S.C. 115 and 37 CFR 183, The information iy required ta oblain or fetain o benell by the public which 1§ t file (and
by the USPTO Ry process) an applic Sonfide ity is governad. by So12Zand 370FR 1.1 and o4, This ooliechion sgsiimated 4o lake Tinnte to
complete, nehuding gathering, prepating, and Tirneeill vary dopending upon e .rsr.md jal case. Ay
cOiAems wn the ameunt of fime YOU PEGU burden, should be sent m th
Fatent an Tradermark Office, U8, Begainient ol Sommaice, PO. Rox 1456, Alsxandnie, VA "231q 1453, [0y NOT BEND
THIS ADDREZS. FEND T Commissioner for Patents, .0, Box 1450, Alexandria, VA 223131450,

i veusiged sasislanse iy campledivg theform, cal 1-800-F YQ-9159 aoi salent opfian 2.




Privacy Act Stalement

The Privacy Act of 1874 (P.L. 93-579) requires that you be given ceftain information in conngction
with your subinission of the attached form related fo 2 patent application or patent, Accordingly,
pursuant fo the reguirernants of the Adt, please be advized that: {1} the general authority for the
cofiection of this information is 35 1,80, 2(0)(2),12) furnishing of the information solicited is voluntany;
and (3} the principal purpose for which thesinformation is used by the U.S. Patentand Trademark
Office is o process andor examing your subrission related to'a patent application or patent. If you do
not furnish-the requested information, the LS. Patent ang Tradernark Office may notbe abiato
process and/or examine your submission, which may result in termination of proceedings or

ahandonreent of the application or expiration of the patent.

The-information provided by you in this formewill be subject to the following routine uses:

1. The informatiorcorctivis fonm will be reated confidentially to the exient altowed under the
Freedor of Information Act (5 U.8.C. 552) and the Privacy Act{d U.5.C 882a). Records from

this system of records may be disciossd 1o the Department of Juslice 1o determine whather
disclosure of these records is reguired by the Freedom of Information Acl.

2. Arecord from thisg system of records ray he disclosed, as aroutine use, in the course of
presenting evidence {0 a-court, magisitate, or administrative ribunal, including disclosures {o
opposing counsel in the course of settlerment negotiafions.

3. Arecotd in this systén'of records may e discloged, as a rouing use, fo.a Member of
Congress submiliing & request involving an individual, o whorm the record pedaing, when the
individual has requested assistance from the Mersber with respactie the.subllect matlter ofithe
record.

4. Avrecordin this system of records may be disclosed, 38 a rouline use, to e contractor of the
Agency having need for the information in order to perform & contrast, Recipients of
information shall be reguired to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U805, 582a(m),

5. A&record related to an intemational Application filed under the Patent Cooperation Treaty
{his system of records may be disclosed, as‘a routing use, to the Inlernational Bureau oft
World Intellectual Property Organization, pursuant (o the Patent Cooperation Treaty,

8. Arecord in this system of racords. may be disclosed, as a routing yse, to another faderal
agency forpurposes of National Security review (35 LW.8.C. 181 and for revisw pursuant io
the Atomic Energy At {42 U.8.C. 218{c}).

7. Aracord fromy this systern of records may be disclosed, as s roudine use, to the Administrator,
Generdl Servicss, or hisfer designee, during an inspaction of records conducted by 384 as
part of that agerncy's résponsibility o recommend improvements in records managernent
practices and programs, under suthority of 44 U.5.C. 2804 and 2806. Such discioturg shall
be made in accordence with he G8A regllations coveming inspection of records for this
purpnse, and any otherrelevant { Lo, G54 or Commerce) directive. Such disclosure shali not
be used to make determinations aboul indbiduals.

8. Avrecord from this system of records may be disclosed, as a routine use, o the publicafter
either publicalion of the applicalion pursuant o 38 U5.C, 122(0) orissuance of a patent
pursuant to 38 U.8.C. 154 Further, a record may be disclosed, subject o the limitations of 37
CFR 1.14, 28 arodtine use, o the public ifthe record was filed inan application which
became abandened or in which the proceedings were lerminated and which appication iz
refarenced by either a published application, an application open 1€ public inspaction or an
issued patent.

9. A record from this systentof records may be disclased, as & routing usé, o & Federal, State,

or incal law anforcement agency, T the USPTO becomes aware of z vinlation of poleniiz

vigiglion of jaw or requlation.
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Under ihe Foegenvork Reduction Sct of 1885, no persons are required o reepond to a collection of nformstion uriess Fdisplays g valit OMB conteod manber,

DECLARATION (37 CFR 1,63} FOR UTHITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Tiof 1 GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY

invention

Asg the below named inventor, | herghy deslare that:

This'daciaration "?"E

The attached application, or
is dicgcted to:

P 5
i

b United States appfication or BOT internationat application number

fited on

The above-iderntified application was made or authorized tobe made by me,

i believe that | am the onginal inventor oran original joint invenior of & claimed invention in the application.

| heraby atknowledge that any wilifut ialse statement made in s daclaration is punishablie under 18 LS00 1001
by fisigiar im;rlsonme“t f notmere than fiva (8) years, or bodh,

WARNING:

Paiiionerfapplicant Is caulioned fo avoid submiiting persorial informationin documenis flled in a palent spplication that may
contritiute {0 identity theft. Personal information suchvas sooial security numbers, Hank acoeunt niimbiers, ororedit cerd numbers
{othigr thai g check or credit card authorization forny PTO-2038 submitied for payment purposes) is never reguired by the USFTO
o support a petition or an application. [fthis bype of persopal information is Included-in desuments submilled o the UEPTG,
'\um nner:;app icants should consider redacting such personal informatinn from the doouments before subnitiing them 1o the
USPTO. Petitioner/applican] is advisad '?‘at the recerd of a patent application s available 1o the public afier publication of the
apphcation (unless & non-publication request irpcompliance with 37 CFR 1.213(a) is made in the applicaliony or issuanceofa
patent. Furthermore, the record froman ab ar‘-dormd application may also be avaiiahis to ??*e public if the application is
refaranced in a published application or an lssued patent (see 37 CFR 1.14). Chetks and gredit card authorizaton forms
FTO:2038 submitted for payment purposes are not retained in the applinafion flz-and therefore arenol publicly available.

LEGAL NAME OF INVENTOR

MAL MQVE ST Patric Date {Optionaly:

Inventon .

Sigrature:

Wote: An application data shest (PTOAIS «4 or eauva-am; inctuding naming the entive nveniive entity, must accompany this.form;:
Use an additional PTOSBIAIADY form for each additional inventor,

i$ required tooblain of retain e bene by the publicwhich is o file{and
i mated to'take 3 minueia
. 3. Time witl vary depending szon fhe individual case. Any
< ar‘ ‘hz. amoam '\f ufﬂ? yc-- veqme © camp rete Ihts fnnm aridfor sugges shiong rden, should be sent to the Chief Informaticn Officer, U5,
sbang Trademadk Office, WS, Depadment of Comrmerse, 7.0, Bex 14580, Alexandria, VA r?\s's's- 430, DO NOT SENG FEESOR COMPLETES FORMI TD
THIS ADDRESS. BENRD TO: Commissiones for Patents, 2.0, Box 1450, Alexandriz, V& £2313 1450,

i yen need asistance 0 compishing he fonm, sl 1-340-FTO-5188 and soiagt opiion- 2.

ion.of information is required by 38-UL.3.C. 115 and 37 UFR 1. ba The irdormation
DTﬁ .0 orccpsa‘- an app' Jicn, k,onﬁr}e."na{ 1, i ﬂo\h mec by 35 US.Co2R end 37 CFR 1,11 and £ 14, This o




Privacy Act Stalgment

The Privacy Actof 1974 (P.L. §3-578) requiras that you ba given cedaln information in connagtion
with your subinission of the atached form feiated 1608 patent saplication of patent. Accardingly,
pursuant to the requirements of the Act, please be advised that: {1} the general suthority for the

collection of this informaiion 5 35 U.S:C, 2(bX{(2); (2} furnishing of the information solicltad s volundany

arsd (3} the principal purpose for whichythe information is used by the U.B. Patent-and Trademark
Office s to process andior examine your submission related to g patent application or gatent. if vou do
not furnish the requested information, te .S Patent and Trademark Office may not be able to
process andlor examine your subnission; which may result in termination of proceedings or

abandonment of the application or sxgiratinn of the patent
The information provided by you in this form will be subjectio the following routine uses:

1. Theinformation on this form will e treated confidentially by the extent allowed under the
Fragdom of Information Act {5 11.8.C, 852) and the Privacy Act (5:.5.0 5582a). Records frorm
this system of records may be disclosed o ihe Dépariment of Justice to deterring whethiar
gisclosure of these records s required by the Freedom of information Act,

& Arecord from this gystem .of records may be disciosed, g8 g routine use, i the course of
presenting svidence to & court, magistrate, oradministrative tribunal, including disclosures to

- opposing counaelin the course of setliement negotiations.

3. Avracordin this system of records mgy be disclosed, ag a routine use, to & Member of
Congress submitting a requastinvolving anindividual, fo-whom the record pertains, whan the
individual has requested assistance from the Member with respect 1o the subject matter of the
racerd,

4. Avecord inthis systers of records may be disclosed, as aroutine use, o a-contractor of the

Agancy 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, pursuantic 5 U.5.C. 852aim),

A record refated to an IMernational Apglication fled under the Patent Cooperation Treaty in

this system of recards may be-disciosed, a5 a routine tse, o the International Bursau of {he

World intellechual Property Organization, pursuant to the Patent Cooperation Treatly.

&, Arecord in this systern of récords may be disclosed, as arouting use, to anotherfederad
agency for purposes of National Security raview (38 U8, 181) and for eaview grsuant to
the Alomic Energy Act (42 US.CL218{c)).

7. Avecord from this system of records may be disclosed, as a routine use, 1o the Administrator
Gengral Bervices, or hisfherdesignes, during an inspection of resords conducted oy GSA as
part ot that agency's responsibllity o recommend Improvements ih records management
practices and programs, underauthority of 44 U.8.C, 2904 and 2808, Such disclosure ghall
be made in accordance with the G3Aregulations governing inspection of records for this
purpose, and any other relevant { Le., 354 or Comimerce) directive, Such disciosure shall not
ba used 10 make determinations about individuals.

8. Acrgcord from this sysiem of records may be disclosed, as 2 routine use, to the public after
elther publication of the spplication purstant 1o 38 U 8.8, 122(b)yor issuancs of & patent
pursuant 1o 35 LL8.C. 151, Further, a record may be disclosed, subjest to the limitations of 37
CFR 14, as a routine (3¢, 1o the public Fthe record was fled in an apphication which
became abandoned or in which the proceedings were terminated and which application is
refersnced by eifher a published applicatian, an applicztion open o public inspection oran
issued patent,

8. Arecord from this systemn of records may bedisciossd, as 2 muling uge, to a Federal, State,
ar local law enforcement agency, i the USPTO becomies awars of a violation or potential
victator of law or regulation.

o
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0.5, Paient and Tragemark Ofive. U.5. DEFARTMENT OF COMMERGE

tinder the Paperwork Reduction dctof 1095, 10 persong are renuired [orgspond W a-oollection of infordvatinn uriess i displays avalid OMS controfnumber.

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 AND ASSEMBLY

invention

Ag s betow named inventor, | hereby declare thail

isde rafior R . A :
This declaration ¥ 1 Theattached application, or

is directed to
United Btates application or PLT internationa! applicalion number

Ll

filed on

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

Lbelizve thet | am the ariginal inventor or an atginal joint inventer of 8 dlatmed nvention inthe application.

| hereby acknowiedge that any willfulfaise siatement mady in this declaration is punishable tGnder 18 LLS.CL 1001
by fine or impriscenment of not more than five (51 years, or both,

WARMMG;

Petitioner/applicant s cautioned fo aveid submitting personal information in documents filed inap t, pie -atiany that may
conbributedo nuentﬁ\* thefl. Perseaal information'such 28 social secur.o, wmbars, bark account muirmbers, of credit card numbess
{other than a thedk of credil card authorization form PTO-2038 sulimitled for payment purpas es) .o'a famired by the LSPTO
o support a petition or an application. JEthis ype of personatinformation is incluged in documents submitied o the USPTS,
petitonersiapplicants should consider redaﬂ‘srg such personal information from the dormwriq bafore submitting them tothe
UEFTD. Petitioner/apglicant is adiised that the record of g patent appiication is gvailzdle v the p i afier putlication of the
spplication (unlsss a non-publicafion request i compliance w:zh 3TCFR1.213(s8) is made inthe a ic fiontorissuance of @
patent. Furthermore, the record from an abandoned application may also be gvsilable to the pubis if the applicationis
refetgneed in 3 put shad application oran issusd patent {see 37 GER 1,141 Checks and credit card authorizationferms
FTO-2038 submilied forpayment purposes are nokbs etamed in the application file and therefore are not publicly availabla

LEGAL NAME OF INVERTOR

EREKSSON* Fredrik . Bate (Dptioaal)

Inventor:
-

Sigrsture: g«;w«»&)

Note: An application data sheet (PTC/AIANY or equivalent), including naming the entirte inventive entily: must sceompany this form.
Use'an addiions] FTO/SBAIAD T form for each addilicnal inventor.

This-coliection of information s required by 35 U.S.C. 115 and 37 CFR 183, The information iy required ta oblain or fetain o benell by the public which 1§ t file (and
by the USPTO Ry process) an applic Sonfide ity is governad. by So12Zand 370FR 1.1 and o4, This ooliechion sgsiimated 4o lake Tinnte to
complete, nehuding gathering, prepating, and Tirneeill vary dopending upon e .rsr.md jal case. Ay
cOiAems wn the ameunt of fime YOU PEGU burden, should be sent m th
Fatent an Tradermark Office, U8, Begainient ol Sommaice, PO. Rox 1456, Alsxandnie, VA "231q 1453, [0y NOT BEND
THIS ADDREZS. FEND T Commissioner for Patents, .0, Box 1450, Alexandria, VA 223131450,

i veusiged sasislanse iy campledivg theform, cal 1-800-F YQ-9159 aoi salent opfian 2.
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Undgrthe Paperwark Reduction Actof 1998, nopersens. are requirsd o respond 1o a ecliention of information unless I displavs o valid OB contrel number.

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

Titie of | GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY

invention

As the below named invented, | breby declare that:

Thie declarstion 77 o o
C ; i The allache plication, o
s dirocted o ty" he attachad application, or

Y i, 5 . . e . ¥ . o 3
[ i Uniled Stales application or PCT infernalicnal application number

fifed on

The above-ideniifiad-application was made or authorized o e made by me.

{ believe that Fam the original nventor or an origingl joint inventor of 4 claimed invention in the agplication:

{ hereby acknowledge that any willful faise statemaent made in this declaration s punishable under 18 U.S.C. 1004
by finaor imprisonment of not moere than five (5) vears, or both,

WARNING:

Petitioner/applicant i5 cautisned fo avoid submitting personalinformatonin documents filed-in & patent application that may
contribute to idertity theft. Persorial infarmation such as social securily numbers, bank dacoount numbers, or Credit card nombers
{atherthian g check of credit card authorizaton form PTO-2038 submitied for gayment purposes) is never required by the USPTO
o support a pedition or an application. 1fihis type of personalinformation is included i documenis submitled to the USPTO,
petitioneslapplicants should sonsider redacting such personal infermation from the docurents before sutunitling thern 1o the
USPTO, Petitioner/applicant is advised thal the record of a palent apglication is avaliabis to the pubiic after publication of the
apphcation-{unless a nen-publicaticn request incompliance with 37 CFR 1.213{a) is made in the applisation) ooissuance oz
palent, Furthermare, the record from an abandoried application may also be gvaiiable o the public if the application s
referencedin g publishied application or an lssued patent {see 37 DFR 1.14). Checks andoredit card authorizaticn forms
PT0:-2038 submitted for payment purposes arenotretained in the application file and therefore are not publicly available.

LEGAL NAME OF INVEMNTOR

Inventor: i LSSQN, Matis-Ake Date {Optionad

i 3 .
Signature: T t‘«%‘i’fv B W e

v 20\G o5 el

Note: Anapplication data shest {PTOMAIN ] o equivalant), Including nerning the entive inventive entity, must'aceompany this-form.
Use anadditional PTOHSBSIAGT form for sach additional inventor.

This collettion of nfarmation s required by 35 US.0. 118 806 37 CFR 1,63, The infirmativn ¢ required to oDiain of retain g hanefit by the gublic which is io- il (and
by the USPTQ [0 pretessyan agplication. Confidentialily is govirned by 351550 122 and 37 CFFL 1,11 and 1.4, This coliéntion is sstimated o lake 1 minite 1o
complele, including gathsring, preparing, and submitting the completed applicaticn form o the USPTD, Time witl vary depending vpan the individuat case
copmmienis s the smount of tme you réqire & chmpletd this torm andfor auggestinns ©r reduding this burdes, should be sent to the Chiel information Officer, U.8.
Patent and Trademark Office 1S, Department of Commerde, 2.0, Box 1450, Slexandria, Va 323431250, D5 NOT SEND FEES OR COMPLETED FORMSE TO
THIS ADURESS. SEND TO: Commissioner for Patents, PO, Box 1450, Alexandria, VA 223131450,

i you nead asEisiance & sompleting the form, cail CH0N-PYLS189 and sefect option 2.




Privacy Act Statement

The Privacy Act of 1974 (P.L. 83679} requires that you be given centain information in connaction
with yoursubmission of thetattached form related 1o a patent agplication »r patent. Acoordingly,
pursuant fo the reguiremants of the Act, please be advised that! {1y the general asuthority for the
oplliection of this information is 35 U.S:C: 2(B3E}) (2) furnishing of the infarmation selisited is voluntary,
and {3} the principal purpose Tor which the information fs used by the U8, Patent and Trademari
Cifice is 1o procass and/or examing your submission refated to a patent application o patent, if you do
not-furnigh the requested informalion, the U.8. Palent.and Trademark Cffice.may not be able o

HIOGES

s and/or examing vous submission, which may resull in termination of procesdings or

abandonment of the application ot expiration of the patent.

The information provided by vou in this forrn witl be sublect tothe following routine uses:

@

The irformation orcthis formowdll be reated confidentially o the extent allowed under the
Freadom of information Act {5 U.8.C. 552} and the Privacy Act {5 U.8.C 5532} Records fram
this sysiem of records may he disclosed to the Department of Justice to determine whether
disclsure of these regords is reguired by the Fresdom.of Information Adt.

A record from this system of records may be disclosed, a5 a routing use, in the course of
gresenting evidence to acourt, magistrale, or gdministradive tribunal, including disclosures to
apposing counsel in the course of setilement negotiztions.

Avecord in this system of records fnay be disglosed, as & routing use, 1o 8 Member of
Songress submitiing a request fnvalving an individual, tawnom the record pertaing, when the
mdividual has reguested assistance from the Member with respact invthe subject mstter of the
record.

A repcordin this sysiem of records may be disclosed, as-a muline use, 1o a contractor of the
Agency having need for the information in order 1o performy a contrant. Redipients of
information shall be required to comply with the reguirements of the Privacy Actof 1974, as
amended, pursuantio 5 U8.0. 552a{m).

Arecord related {0 aniinternational Applicstion filed under the Patent Caoperation Treaty in
this system of records may be disclosed, as 2 mutihe use, to'the interrational Bureau of the
Werld Intellectual Progerty Organization, pursuant {0 the Patent Cooperation Traaty.

A record in this system of records may be disclosed, as & routing use, to ariother fadersl
ageney for purpesses of National Security review (38 U.S:C. 181 yand for review pursuant to
e Atomic Energy Act{42 U.8.C. 218{)).

& record fromy this systerm of records may be disclosed, as aroutine use, Wthe Administrator,
General Services, or his/her dasignes, during an inspection of records conducted by GSA as
parnt of that agenoy's résponsibility 10 reSommend improvemenis i records manapemeant
practices and programs, under authority of 44 1 5.0 2804 and 2806, Such disclosure shall
befnads in accordance with the GSA regulations governing inspection of records for this
purpose, and any otherrelevant {ie,, G8Aor Commerce) dirgctive. Such disclasura shall not
e used to make daterminations about individuals,

Acrecord frem this sysiem of records may be disclosed, as 8 rouling use, to the public after
ither publication of the application pursuant fo 35 U.5.C 122(0) or isstance of & patent
pursuant to 35 LL8.C. 1581, Further, a record may be disclosed, subject to the limitations.of 37
CFR 1.14, as grouting use, o the publiic if the record was filed in an apoplicaticriwhich
became abandoned or in which the proceadings ware terminated and which applicationis
refergniced by either g published application, an dpplication open to public inspection oran
issued palent,

A record from this svstem of records may be
ortocal law enforcement agency, i the UBPT
victation of law or regulation.

disciosad, as a routing use, toa Federal, State,
aware of & wolation or potential




TOMRERAINT (DEME)

Approved dor use thraugh 1312014, GME 0551-:0032

U.8. Patesit ang Trademari Office, LB, BEPARTMENT OF COMMERCE

Under the Papemvork Reduntion Actof 1995, no persons are required 10 respond 1o & colleciion of infarmiation urless it displays a valid OMB cortrsl Aumber.

DECLARATION {37 CFR 1.83) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Tleof | GYRATORY CRUSHER MAIN SHAFT AND AGSEMBLY

Invantion

Ag the below named inventor, hereby declare thai:

This declaration i N b PR X
s dirscted 10! [Z The altachad application, o
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The above-identified application was made or authorized o be made by g,

[ believs thal | am the originad inventor or an original joint inventer of @ clelmed nvention inthe-application.

| hereby acknowledge that any witiful false statement made i this declaration is punishabla under 18 US.G. 1004
by fing or imiprisonment of not rhore than five {(8) years, or bath,

WARNING:

Patitioned/spplicant is.cautioned to avoid submiiting personal information in documenis filed in a patent spplication hat may
conirivute o identity theft. Personal information stch as sonial secunly numbers, bank account nurnbers, orcredit card numbers
{other thar 3 check or credit card authorization form PTO-2638 submitied Tar payment purposes) is never required by the LSPTO
in supporta petition oran applicatinn, . ihis type of parsonal information is included in dosuments submitled tothe USPTO,
petiionersfapplicants should consider redacting such personalinformation from the documents before submitiing them W ihe
UERTO. Petitionsr/appiicant is advissd that the record of & petent application is availabie Wo'the public afler ptbiication of the
application-{(unless 2 nonspublication request in compliance with 37 CFR 1.213{a) is made In the application) or lssuance ol g
patent. Furhermore, the record from anabandoned application may also be avaiable todhe publin if the application is
referenced in & published apolication or an issued patent (ses 87 CFR-1. 14}, Checks and ¢radil sard authorization jorms
PTO=2638 submilted for payment purposes are not retained in the application file and therefore are not pubdicly available.

LEGAL NAME OF INVENTOR

LARSSON, Mikael M bste (Optionaty N0 T =4

inventon
A
i "
Signature: &g f"?f:-’”x P i

-Anapplicatinn dala sheet {PTO/AIAM4 or equivalent); including naming ihe entire inventive entity, must sccompany this ferm.
se e additional PTOEBAIADT form for each additional inventor.

This Ci & of irormation is fequired by 35U 3.0 115 anet 37 OFR 11563 The Information & requited 1o obiain 0r rétain & hede St by ihe public which is e file (3nd
by the USPTO W6 process) an application: Confidentialily is governsd b U.8.C. 182 and 37 DFR 141 and %.74. This coligctionis estimaled o take 1 minule'to
compiets, ingluding gathering, preparing, and subrmiting the complated application form (o the WSPTO. Time will vary depending upon the ingividual cse. Any
comme| rthe acwunt of e you requing o complete this raandior sujgestions or reducing this burden, shouhs be sentto the Chisfinformation Diflcer, U5,
Patent snd Traderark (iffice, U S, Depantrent of Commerse, £.0. Bok: 1450, Mexandda, VA 223131450, B0 NOT SEND FEES OR SUMPLETED FORMS TO
THIR ADDRESS. SERD TO: Commissionser for Patents, .0, Box 1450, Alexandria, VA 22343-1450.

i you naad assisiance in comgieting e Jormy wal 1-8607 T0-818% ant seizet upbon 2.




Privacy Act Statement

The Brivacy Actof 1974 {P.L. 83-878) requirss thal you be givan certain information in connectio

with your submission of the aitached form mi;..o_d m 2 patent application or patent. Accordingly,
pursuantto the reguirements of the Act, please be advised thatll (1) the general authority for the
colfection of this Information is 38 LL3.C2{(0)(2), (2} fumishing of the 'r‘fc::rmat‘cm soticited s voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark
Officeis to process andier examing your subission relatedto a patent a“pi ication of patent, i you do
not furnish the requested-information, the LS. Satent and Trademark Qffice may net beableto
procass and/or examineg your submission, which may result in fsrmination of procgeedings or
abandanment ot the agplication or expiration of {he gatent.

The information provided by youin fhis form will be subject to the foliowing routine uses:

1. The infermation on this form will be treated confidentially to the extent allowed underthe
Freedom of Information Act (B U.8.C. 552} and the Privacy Act (5 UE.C §523). Records from
thiy syster of records may be disciosed 1o the Depariment of Justice o determing whethey
disciosure of these records 18 retuired by the Freadom of information Act,

2. Avecord from this system of TE"ORE': 1 ay be disciosed, as groutire use, in the course of

presenting evidence 1o a court gistrate, oradministrative tribunal including disclosures
Q”Obsfii} counsel in the u..urbt: f setlfement negotiations.

3. Aresordinthis sysiem of records may e disclosed, as a rputine use, fo 3 Memberof
Congress submiting s reguest involving an individual, 1o w}\x z%* soon padains, when the
individual has requested assistance from the Member with respe c,tt t. & aublect matier of the
racard.

4. Aresordinthiss j i w recards may be disclosed, as arouline use, 1o & sonlractor of the
Agericy having need for the -ni‘amw.wn in order o perform a contract. Recipients of
information shall be qu=rcz m comply with the requir@ments of the Privacy Act of 1874, as
a’nmded pursuzniio 5 U.S.C. 882a{m).

5 A record relatedtoan in ferrat -mai Application filad under the Patent Cooperation Treaty in
this systereof records may be disciosed, as a routing Use, to the latermeiional Bureau of the
World inteliectuss Praperty Organization, pursuant to the Patent Cooperation Treaty,

A& record in this sysiam of records may be disciosed, as a routine use, to another faderal

agengy far w,rpm»ea, of National ‘Se’cumy ravigw {35 LES.C. 18T and forrevisw pursuant lo

the Atornic Energy Act (42 1.5.C. 218(c)).

7. Arecord from this systam of records may be disclosed, as a routine use, 1o the Administrator,
Genaral Services, or hissher designes, during an inspection of records conductad by (G334 as
part of that am;nuy s reaponsibility to recomimend improvements i1 records managerment
Qrausﬁes and pragrame, under authorily of 44 U.8.0. 2804 ana 2906, Such diSC,QSJFS sfial
be-made in gecordanes with the G8A reguiations governing ingpaction of records for this
purpose, and any otherrelevant { Le., G54 or Commeroe} directive. Such disclosure shall not
be used to make determinations about individuals,

8. A emrd from this systen of records may be disclosed, as a F‘OLJT..'S use, 1o the-public after
sithier publication of the application purstant to 38 US.G. 1 yarissuance of a patent
;,ur:.uauf to 35 U.8.C. 151, Further, & record may be d«}CtGSﬁﬁ, sabject io the limitations of 37
GFR 1.4, a5 a routing use, {o the pubiic fthe record was filed ih an applicationwhich
became abandonead or in which the procesdings were terminated and which application is
redoreniced by either a published application, arrapplication oper fo public inspection or an
issued patent.

8. Arecord fronyihis system of records may be disclosed, as g routing use, toa Federal, Stat

or incal faw enforcement agency, ifthe USPTO becomas aware of a viokation or pedendial

viskation of law or regulation;

fecs)




PTOIBISIT [08-12)
Approved Tor use through 013120 DME 38810032
Ui Pslent and Trademak Office; U8, DEPARTMENT OF COMMERCE

Undgrthe Paperwark Reduction Actof 1998, nopersens. are requirsd o respond 1o a ecliention of information unless I displavs o valid OB contrel number.

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

Titie of | GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY

invention

As the below named invented, | breby declare that:

Thie declarstion 77 o o
C ; i The allache plication, o
s dirocted o ty" he attachad application, or

Y i, 5 . . e . ¥ . o 3
[ i Uniled Stales application or PCT infernalicnal application number

fifed on

The above-ideniifiad-application was made or authorized o e made by me.

{ believe that Fam the original nventor or an origingl joint inventor of 4 claimed invention in the agplication:

{ hereby acknowledge that any willful faise statemaent made in this declaration s punishable under 18 U.S.C. 1004
by finaor imprisonment of not moere than five (5) vears, or both,

WARNING:

Petitioner/applicant i5 cautisned fo avoid submitting personalinformatonin documents filed-in & patent application that may
contribute to idertity theft. Persorial infarmation such as social securily numbers, bank dacoount numbers, or Credit card nombers
{atherthian g check of credit card authorizaton form PTO-2038 submitied for gayment purposes) is never required by the USPTO
o support a pedition or an application. 1fihis type of personalinformation is included i documenis submitled to the USPTO,
petitioneslapplicants should sonsider redacting such personal infermation from the docurents before sutunitling thern 1o the
USPTO, Petitioner/applicant is advised thal the record of a palent apglication is avaliabis to the pubiic after publication of the
apphcation-{unless a nen-publicaticn request incompliance with 37 CFR 1.213{a) is made in the applisation) ooissuance oz
palent, Furthermare, the record from an abandoried application may also be gvaiiable o the public if the application s
referencedin g publishied application or an lssued patent {see 37 DFR 1.14). Checks andoredit card authorizaticn forms
PT0:-2038 submitted for payment purposes arenotretained in the application file and therefore are not publicly available.

LEGAL NAME OF INVEMNTOR

Inventor: i LSSQN, Matis-Ake Date {Optionad

i 3 .
Signature: T t‘«%‘i’fv B W e

v 20\G o5 el

Note: Anapplication data shest {PTOMAIN ] o equivalant), Including nerning the entive inventive entity, must'aceompany this-form.
Use anadditional PTOHSBSIAGT form for sach additional inventor.

This collettion of nfarmation s required by 35 US.0. 118 806 37 CFR 1,63, The infirmativn ¢ required to oDiain of retain g hanefit by the gublic which is io- il (and
by the USPTQ [0 pretessyan agplication. Confidentialily is govirned by 351550 122 and 37 CFFL 1,11 and 1.4, This coliéntion is sstimated o lake 1 minite 1o
complele, including gathsring, preparing, and submitting the completed applicaticn form o the USPTD, Time witl vary depending vpan the individuat case
copmmienis s the smount of tme you réqire & chmpletd this torm andfor auggestinns ©r reduding this burdes, should be sent to the Chiel information Officer, U.8.
Patent and Trademark Office 1S, Department of Commerde, 2.0, Box 1450, Slexandria, Va 323431250, D5 NOT SEND FEES OR COMPLETED FORMSE TO
THIS ADURESS. SEND TO: Commissioner for Patents, PO, Box 1450, Alexandria, VA 223131450,

i you nead asEisiance & sompleting the form, cail CH0N-PYLS189 and sefect option 2.




PTGIALGT 0812}
Approved for usa through. (13450 OMB.0S51-0032
U8, Patent and Tradenark Office; 1.5, DEPARTMENT OF COMMERCE
Undér the Papeewark Seduction Ao of 1995, no'presons are reuiret! 1o respond 108 soliecion of infarmation unkess i disphays & vailz DB conte! number,

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

Titeof | GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY

inventian

Asihe helow namedinventor, | hereby dsclare fhal

This declaration A e
| The application, or
8 difiscted tor ‘v", he attached application, o

I:: United States applicgtion or PCT international application number

fited on

The ahove-dentified application was made of stithonzed o e made iy me.

| believe thatd am the ariginal invendor oran odginad joint inventer of 3 claimed invention in theapplication:

I nereby acknowledge thal any willful false stat smer; raade in thig declaration is punishable under 18 WL8.C. 1001
by fine or imprisomnent of not move than five (8} years, or bath

WARNING:

Patitionariapplicant is cautionad 1o avoid submitting personal information in documenis led in g patent application that may
contribute it idently theft. Personal information such as social security numbiers, bavk account numbers, or oredit card numbers
{other than a chack of oredil card authorization form PTO-2038 subsnitted for payment purpoeses) is bever required by the USPTQ
{o support @ petition or an applicaiion. Hihis type of personal information is ndluded in doswments submilled fo e USHTO,
pemionarsfapptivants shiould consider redacting sush personai information from the documents before subraitiing them o the
USPTD. Petitionsr/applicant is advised that ihe record of & patent application s gvallable lo the public affer publicalienoi the
apghcattom {unfess a non-publication requestin compliance with 37 CFR 1.213{a} is made in the application} orissuance of 4
gatent. Furtharmore, ihe record from an abandonsd appiscaz:m may alan be avaliable to the public if the application is
refafenced ina pu ad application or an issued patent {sers 37 GFR 1.14) Chegks and (mdﬂ nard authedzation erms
PTO-2038 submitied for payment purposes are not retained in the application file and therefore arg rot publicly available,

LEGAL NAME OF INVERTOR

briyentos: SQ‘ERGM‘&}N AXE} Diate (Optional) 1S4
Kigriaiure:; al '“\\:‘\ e ———

NNt

Mote: Arappiication dala'sheet IPTOIAIRS or squivalent), including naming the entire inventive entity, must accompany fhis form.
Use an additionat PTO/SS! Ax#\m farm for each additionat ventor,

redain 3 bene™ by the pubbic whith is fe fle {and
stimaied o take 1 minude o

rdprmiahion IS regi red i Ohtm* ar

uied fy 388G 115 and 37 OFR 1.63. Tp“
S E and 3T TR 4 14, This eoliection ia ¢3

This colection ot information i requ
by rm- UBPTC W procsss) 30 ’pelitation, Cmfidmﬁai'iv in govened by y
comptele: inchuding gather cpating, and submitting the oo ohated-apph M‘m Foere dotim ’&’TO & vl vary depending upon thedndbadusl ¢asg. Any
romanis o e amsunt of time you reguire 1o compiete this formrandior suggestions Tor reducimg this Surden, shouls be sent tathe Chisf Infarmalion Officer U &
Fawntand Trademeark Gifive, U8 Deparimentof Dommearse, .0, Box 1450, Aexardsa, WA 22378-1450. 00 NQT SEND FEES QR DUMPLETED FORMS 1O
TRIS ADDRESSBEND TO: Commissioner Tor Patents, .0, Box 1458, Alexandria, YA 22313-1458,

i vou sieed A88istanne i1 campleting W lorn, SRl 1-SR0-FT0-319% and salsalspplina 2.

1y




Privacy Acl Statement

The Privacy Actof 1974 {P.4. 83-878) requires thal you begiven cerlaln informationin sonnection
with vour submission of the sttached form relaied 1o a patent apolication or patent. Accardingly,
pursuant fo the requirements of the Adt, please be advised that: (1) the general authorily for the
collsction of this information is 35 U.S:C2(00H2) (2) furnishing of the information solicited i voluntary,
and {3} the principal purposa for which-the information is used by the U.S. Fatent and Trademar
Oifice is o process andior examing your subraission related to a patent application or patent, f you do
not furmnish the requested informabon, the LS, Patest and Trademark-Office may nol be able to
provess andfor exarming vour submission, which may result in termination of proceedings or
abandoenrmeni-olihe application of expiration ¢ the patent,

The information provided by youin this formowill be sublect to'ths following routine uses:

1. The information:on this Tormowill be reated cordidentially io the exient allowed under the
Freadom of Information Act(B U.8.0. 552) and the Privacy Act {5 U.8.C §53a). Records from
ihis systemy of records may be disclosed o the Departmeni of Justice o determine whether
disclosure of these racords is reguired by the Fraedom of Information Act.

2. A record fromthis syalem of records may be gisclesed, as avoutine use, in the course of

presenting evidence 1o a-court, magistrate, or administrative tribunal, including disclosures to

opposing counsel in the course of ssttlsment negeliations.

A record in this system of records may be disciosed, as a routineuse, fo 3 Membierof

Congress submitting a requiest invalving an individual, fowhom the record pertains, whenthe

individual has requested assiaiance from the Member with respact-to the subject matter of the

racord,

4. A recordin this system of records may ba disciosed, as a rouine use, to a contracior of the
Agency having need for the information in order to perform a contrast, Redipisnis of
information shall be reguired (o comply with the requirements of the Privacy Actof 1974, a3
amended, pursuant o 5 U810 552a{m).

5, Arecord related toan International Application filed under the Patent Cooperation Treaty in
this systerm of reconds may e disclosed, as a mutine use, o the Intermational Buraau of the
Werld Intellectual Property Organization, pursuant o the Patent Cooperation Treaty,

8, Avrecord in this system of records raay be distiosed, as 2 routing use, fo another federal
aganay for purpesas of National Ssourity review (35 US.C. 181 ) and'lor review pursuantto
the Alomic Energy Act (42 U.S.C. 218{c)).

7. Acrecord Bomthis system of records may be disclosed, as 3 routine use, o the Administeator,

General Services, or histher designes, durdng an inspaction of records conducted by GS8A as

part of that agency's responsibility tn recommend improvements in records management

practices and programs, under authority of 44 U.5.C. 2804 and 2806, Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
ourpose, and any other relevant { L8, GSA or Commerce) directive. Such disclosure shall nat
ne used to raaks determinations about individuals,

A record from this system of records may be disclosed, as a routine use, to the public after

aither publication of the application pursuant fo 35 U.8.C. 122(b) or issuance of a palent
gursiaant to 35 U.8.C. 151 Further, a racord may be disclossd, subject o the limitations of 37
CFR1.44, as aroutine use, o the publicif the record was filed in an application-which
became abandoned or in which the procesdings were terminated and which application is
referenced by either & published applicalion, an application open to pullic inspection.or an
issued patent

9, A reccrd from this systern of records may be disclosed, as a routine Lise, to 8 Fedaral, Statg,
ar local law enfarcement ggency, if the USPTO kecomes aware of @ vioiglion or potential
violation of law orf regulation.

[e3



PTG {0692}

Appraved fof ws through GH31A 4. OMB 08510032

3.5 Paterd ang Trad R} Offios UB, DEFARTMENT OF COMMERGE

Under the Papesvork Redudtion ot of 1095, a0 persons are rgnuier o respond 1o g coliegtion of infovmation Uniess i displays o valid MR somidlnumber,

DECLARATION {37 CFR 1.683) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Titeot | GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY

invantion

Asthe beltw named invantor, | hiarsby daclare thal:

This declaratlon A - ' s
e Th chay r
s ditectad 1 vl he attached apolication, o

L United Siates application ar PLT international gpplication number

filed on

The shove-ideniified application was made oraithonzed o be made by Nie.

I belinve that | am tha ariginat inventor oran original jointinventoer of a dalmed invantion iy the application.

! heraby acknowledge that any willful false statement reade in this declaration iz punishable under 18 U.8.C. 1001
by fing or imprisonment of ot mdve than five (8) years, orbolh,

WARNING:

Pattionat/applicant is-cautionsd 1o avuid submitting persenal information indocumenis fled ing patent spplication that may
contribute i identity thefl. Parsonal information such as soolal sscunly sumbers, bank account awrnberg, o oredit casd numbers
{other than a check of credit card authorization form PTO-2038 submitted for payment purpases) s never required by the USPTQ
o-support g pelition of arapplicalion. If this typs of personal information is neludedin dosursnts submitied fothe USPTO,
getitioners/applicants should consider regacting such persanal information from e documents before submitting them o the
USPTO. Petitionsy/applicant is advised thal the record of & patent applisation s available i the public afier publication of the
application (usless a non-publication request in compliance with 37 UFR 1.243{8} is made in the application) or issuance of &
gatant. Furtharmors, the record from anabandoned application may also be avaitabie to the public’ii the application is
eefecancad e putdished spglicalion or an issusd patent {see 37 CFR 1,14} Checks ang credit oard authorization Torms
PTO-2038 submitied for payment purpases arve not retaingd inthe spplication file and therefore are not publicly availabls.

LEGAL NAME OF INVENTOR

Vs

e
A
e

Note: A application dalz shecl{PTOIAI 14 or squivalent), tnchuding naming the entire inventive entity, must acommpany this form,
Usi ar additional PTOSBIAIADY form for each additional ivventor,

pubhewhich i 1o Hle {@nd

Ation is required to-obiain artalain 5 benalitbyih
s governgd i nd 37 OFR 1,17 and 3 14, This colestion jx estimated In fake | minuteto
romplete; ncliding gathering, prepadng: and submitting the compinted spplivation foemi to-the USPTS: Time will vary deperding upon the iduat case. Any
COMMSHEs on e arount of Hame yii teahing o comipiale tis form dndior stiggesticns for réducing this Lurden, should P 280t 1o the This! Informiaticn Higsn U8
Fateat and Trademark Offige, UG Depsiment nf Dhniradres, ©.0), Box 1450, Aleksndria, VA 225181450 D0 NOT SENG FEES U8 OOMPLETED FORMSTU
THIS ADDRESS. SERD YO Commissioner for Patonts, P.Q. Box 1450, Afexandria, VA& 223131450,

I yoi need AaSislanad.in Commatiog e forey nafl TG0 TO-R199 and selsat optinn 2,

Thisouliestion of iormalion 5 required by 35 USG5 and 37T CFR
2

by e USPTO W provsss) sn appiication. Danfitentis




Privacy Act Statement

The Privacy Act of 1974 (P.L. 83.87%) requires that you be given certain information in« 501 INECHon
with yeursubmission of the attached form relaled lo @ patent apglication or patent. Accordingly,
pursuant 1o the requirernents of the Act, please be advised that: (1) the general atthority for the
collegtion ¢f this information ia 36 U.8.C 2(b}(2); (2} furnishing of the information soliciied is voluntary;
ark (3} the principal purpess for which the information'is used by the U8, Patent and Trademark
Office ia to procesa andfor exanine youwr submission related to a patent application or patent. if you da
not furnish the requested information, the U.S, Patent and Trademark Office.may not be able o
process ardior gxaming your submission, which miay rnsult; termination of procsedings or
abandonment of the application or expiration of the patent.

The informiation provided by you inthis form will be subject to-the following routine uses:

The information on this form will he fre cd confidentizily fo the extent allowed under the

Fragdom of Information Act {8 WS.C, 5 and the ana\,y Act (5 1UL.8.C.552a). Records from

this syatem of records may be disclosed io e Deparmant of Justice {o determing whather

digclosure of these records is required by the m,adcm of Information Act.

2. Arscord fromthis system of reco z:ica may he disciosed, a8 a rouline use, in the course of
prasenting evidence 1o g courd, 1 5:3 trate, oradministrative {ibunal, including disclosures to
apposing counsel in the 'v"ui"ge settlement negatiations.

3 Aracord in this system of m(‘o"*s may be discigsed; as a routine use, to a Mamber of
Congress submitting a request involving an individual, o whan the record pertaing, when t;‘m
individual has requested assistance from the Member with respent to the sultject maller of the
record,

4 Arecord in this systern of records may ba disclosed, as a routing use, to & contractor of the
Agency having naed for the information in order o parform a contract. R@ctpien s of
information shall be required 1o comply with the reguirements of the Privacy Act of 1874, as
amerided, pursuant 105 U S.C. 552alm).

5. A record related 1o an international Application filed under the Peient Cooperation Trealy in

ihis system of records may be digclosed, as-a routing use, 10 the International Bureau of the

World intellectual Froperty Org msz::-.ior:, gursuant to the Paterd Coogeraticn Traat

A racerd in this system of records may be disclosed, as a routing use, o another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant fo
hf, Atarnic Energy Act (42 U1.8.C. 218(cH

7. A record fromyethis system of regords may be disciosed, as & routing use, i the Adminisirator,
General Services, o hisfer designee, during an inspection of regords conducted by GSA as

part of that agency's responsibility to recomimend mmmvemz,nt“ in reconds management
ﬁrmf‘es and programs, under authority of 44 U 8.0, 2804 and 29808, Such disclosure shall

be made in accardance with the G8A& reguiations govarning inspection of records for this
purpose, and any other relevant {Le., GBA or Commerce] directive. Such disclosure shiall ant
be used tomake determinations sboul indbvidusis,

8. Arecord from this systemof records.may be dISb!OSEu as arouting use, to the puldic afier

eithier publication of the appicalion ,un:r want fo 35 U.S.C. 122{(bY or issuance of 2 patant
pursuant {0 35 U.8.C. 1581, Further, g record may ue c&:aco sad, subject to the Hmitations of 37
CFR 1,14, a8 a rouline use, to the pubim if the record was filed in an application which
became atandoned or in which the procesdings were terminated gnd which application is
referencad by either a published application; ar application dpen o public inspaction or an
issued patent

2. Arecordfrorythis svstem of records may be disclosed, as g routing use, 1o a Federal Stale,
or incal law sninroament agency, if the USPTO Becomss aware of a vigistion or potentisl
vioiation of law or regu-aiacn‘
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Approved for tige through 013172014 DOME Q8510032

L8, Patentand Trademark Office; LS. DERARTMENT OF COMMERCE

Unidoe the Paperwork Reduction Act of 1955, no persons are requited o respond o a collection of information tinless Hdisplays. 2 valid OMB controf nunmber.

DECLARATION (37 CFR 1.83) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEEY {37 CFR 1.78)

Titleof | GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY

{mverntion

As the bejow named wendor, § erehy declare that

This daclaration @ The attached application, or

in dirgcted 1o
D United Siates application or PCT intematlional application oumber

filed on

The above-idenlified application was made or suthgfized to be made by me,

i believe that | am the original inventor or an crdging! joint inventor of g claimed invergion in the agphcatios.

I nereby acknowledge thal any willful false statement made in ihis declaration is punishable under 18 41.8.C. 1001
by fine orimprisonment of not more than five (8} years, or both.

WARNING:

Patitionerapplicantis cautioned (o avoid submilting personal infermatien in documents Hed ina patent application that may
ceniribute to identity theft. Personal infarmation such ag social secunity aumbers, bank sccount numbers, or credit card nurabers
{other than & check or cradif card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
fosuppord g petilion oran application. i ihis type of personal information is indluded iy documents submitied o the USPTG,
petitioners/zapplicants shoulkd sonsider redacting stch parsonal information from the documents before sibmitting them 1o the
UBPTO. Pelilionsr/applicant is advised that the record of 3 patent application is availlable 1o the public aler publication of the
application {uniess a non-publication request in compliance with 37 GFR 1.213(a) is made in the application) or issuance of 8
atent. Fudhermors, heresedd from an abendoniad applicalion may alse be avallable to'the public if the application s
referenced ina published spplication or an issued palent (sse 37 CFR 1,14}, Checks and credil card avthorization forms
PTG-2038 submitted for payment gurposss are not retained in the application file and therefore ara not publicly available.

LEGAL MAME OF INVENTOR

invenion

HDLMBERG= Anne Date (Optionat) N ..

Signalisre:

LN

X

Note: An appiication data sheet (PTOAIN 4 or sguiviient), including naming the enting inventive entity, must accompany this fornt.
Use anvadditional PTO/SE/AIAD T form for each additicnal inventor.

3 by 35 U8 00 115 and 87 OFR L83, The informalion s required i oblain or retéamn. a benaht by g publicowisich i o fik (ang
by the USETO o proosas) an application. Confide by 15 goverred by 33 U8 G122 8nd 37 CFR 1011 and 114, This coliection is asliv
womptate, including gathering, prepasing, and subaitling dhe complated application form o the USPTO. Time wilt vary depersiag upon individuat cass, Any
zommants on ity amount af fime you equing 1o complate this furm andior suggestions for reducing this durden. showld be seat o the Chisf Informatinn Officer, U8,
Patent and Tradamark Office, U8, Depardment of Commerce, P.0O. Buk 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS 1O
THIS ADDRESS. REND TOr Commisgioner for Patends, PO, Box 1450, Alexandria, VA 22313-1486.,

isfanoe fr pompistng tha form, call +-G00-FTONI0G and sefbod opiian 2,

Thig culiechon of informalion i regui

# yout head




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 o 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.8.C. 552a{m).

A record related to an international Application filed under the Patent Cooperation Treaty in
this sysiem of records may be disclesed, 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.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 responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.8.C. 2904 and 2906. Such disclosure shail
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant ( /.e., GSA or Commerce) directive. Such disciosure shall not
be used to make determinaticns about individuals.

A record from this system of records may be disclesed, as a routine use, to the public after
either publication of the application pursuant to 35 U.8.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 abandaoned 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
violatien of law or regutation.



PTOIAANLT (0612}

Apgroved for wee hrough TLEH2004. OME 08516032

0.8, Patant and Trademark Office; U.8. DEPARTVENY OF COMMERCE

Undar e Papenvork Reduction ot of 1995, no persons ararequirad o réspond to 2 colieciion of information ustess it disolayy & valid OMB conted! slmber,

DECLARATION (37 CFR 1,63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR1.76)

Tiieof | GYRATORY CRUSHER MAIN SHAFT AND ASBEMBLY

invention

Ag the below namet nventor, | hereby dedlare thatt

This declaration i S — :
iss ditsoted 16: E The altached application, or

r United States apphication or PCT internationa application number _

filed on

The sbove-ideriifind application was made or aythodzed fobe made by me.

bhelieve that | am the ariginal inventor or an original joint inventor of g claimed invention i the apphication.

| hereby aoknowiedge that any witiful ialse statemeant mads in ihivdecisration is punishable under 18 L.8.0. 1001
by-fine or impisonment of not more than five (5) years. orbuth.

WARNING:;

Pelitioner/applicant is caulioned to avoid submilling personal infonmation in documenis Bed in o patent application that roay
coniribute o identity theft. Persanat information such as social secunity numbers, bank account numbiers, or credit-card numbers
{ather than a check or oradif card authorization fori FPTO-2036 submitied fn' r payment purposes) is never requived by the LHEPTO
0 suppord 2 petition or anespplicalion. ifthis typs of personal information s indluded in-documents submitiad ix the USPTQ,
petitionera/applicants should consider redadting such perasonal infonmation from the documents before submitting them tothe
USPTO. Pefitoner/applicant s advised that ibe record of 2 patent application is available (o the public after publication ol the
application {uniess a non-publication request in compliance with 37 CFR 1L 213{a) 18 mads in the application) or issuance ofa
patent. Furthanmore, e record fromn anvvabaadoned application may also be available to ihe public i ihe spplication i3
referenced in a publishad application oranissued patent (see 37 CFR 1.14). Checks and eredit card authorization forms
PTO-2038 subadtted for payment purgoses are oot retained i the application Ble.and therelore arenal publichy-availabie:

LEGAL NAME OF {NVENTOR

s
SC

invarin

ERIKSSON, Bengt-Arne te- (Optionath

R

S st i

Signature:

Noter &n application data shest (PTOAIAM 4 br squivalent), including naming the antire invaentive sniity. misst accompany s form.
Use anaddiional PTO/SBIAIADT form for each additional nventar,

s reired to olnain o relaln a benatit by the public whish iz{o fle (snd

This coliection of iformation i required by 3B UBIC. 118and 37 SFR 1 8.3 Tne' wighion
2 av\d A7 OFR 111 and 114, This oolfachion s ssimaled o iake ¥ minwe 1o

by tha UEETD o processY anaupitsetion. Confidentiaiity is govsmed by 35U .G,
ormplety; including gathenag, preparing. and submitting S comstatad appi mr'm fomn the UBPTE. Time il wary depending upon theindividual case: Agy
camments of the grount of s you euing K aoinplets 1hisfome dndior stajgestions oy reducing this blndel, sheuld be sent to the Chisl Information Officer 6%
Patent and Tratlemark Office, U S De;@ﬁm@n- pf Commerde, PO, fiox 1450, Alexandriz, VA 22313-1450. RO NOT SEND FEES DR CONMPLETED FORMS T
THIZADORESS. BERD T Commissioner for Pateats, P.O. Box 1450, Alexandria, VA 32313-1450.

# you nead assisiance i comiplsiing thecformy, Saf $:800-PTOSTRF anyd selsal ppitha 2.




Privacy Act Statement

The Privacy Act of 1874 {P.L. §2:579) requires that you be-given certain inforrmation in conngction
with your submission of the attached form redated to g patent application or palent. Accardingly,
pursuant to the requiraments of the Act, please be sdvised that: (1) the general-authority for the
collaction of this information 18 35 U.S.C. Z(0}{(2): (2} furnishing 'of the information sojicited is voluntary;
a&nd {3} the principal purpose for which the information i used by the U5, Patent and Trademark
Cifice is to process andior examine your submission related 1o a patent agplication or patent. Hyou do
not-furnish the requested information, the U 8. Patentand Trademark Office may not.be ableto
process andlor examine your submission, which may result in terminatior: of proceadings or
abandonmmaent of the application or expiration of the patent,

The-information provided by vou i this formowill be sublect 1o the following routing uses:

1. The irformation orcthis forowdll be treated configentially fo the exient alfowed under the
Freadom of information Act{5 U.8.C. 562} and the Frivasy Act (5 UL5.0 5521a). Records from
ihis system of recards may be disclosed o the Department of dustice to defermine whether
disclosure of these records is reguirad by the Freedom of Infarmation Adt.

2. Acrecord from this system of records may be disclosed, a5 a routine use, in the course of
uresenting evidence 10 a court; magistrale, or adminiglrative ifibunal, including distlosures to
opposing counsel in-the course of setilement negotiations.

3, Avrscord in this system of records may be disclosed, as a reutine-use, 10 a Member of
Cangress submitling v request invotving an individual, to'whom the record pertains, when the
individual has reguested assistance from the Member with eepectio the subject matter of the
regord, '

4. Acrecord in this syslem of records may be discliossd, as & rouline use, 10 a contractor of the
Agency Raving need for the informatian in order to perform g coniract, Racipienis-of
information shall be required to.comply with the reguirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552aim).

5. Adgecord related inan international Application filed undecthe Patent Cooperation Treaty in
this system of records may be disclosed, 85 2 routing use, to the International Buresu of the
Warld intelisctual Proparly Organization, pursuant to the Patent Cooperation Treaty.

8. Acrecord in this system of racords may he disciosed, as a routine use, 1o armthaed federal
agensy for purpesaes of National Securiy review (35 U:S.C. 181) and for review pursuant fo
the Atomic Energy Act (42 U.B.C. 218(0).

7. A record from this svstem of records may be disclosed, as g muline use, to the Administratar,
General Servises, or hislher designes, during 25 inspection of records conducted &y GBA as
partof that agenoy's responsibifity 1o recommend improvements inrecords management
practices and programs, under authority of 44 U.5.C. 2804 and 2800, Such disclosurs shall
ne fnade in sccordance witl the GSA regulations governing inspaction of fecords for this
purpose, and any other relevant { L e, B8A or Commerce} directive. Buch disclosure shall not
beused o maks daterminations about individuals,

8. Acrecord from this system of records may be disclosed, as 8 routing use, o the public after
either publication of the application pursuarnt to 35 UR.CL122(0) or issuanite of & patent
pursuant 1035 4180, 181 Further, a record may be disclosed, subjectto the limitatons of 37
CER 1,14, a8 & routing uss, 10 the publicif the record was filed in an application which
became abandoned or in which the procesdings weee terminated and which application is
referenced by either a publishad application, an application open to public inspection or an
issuad patent,

9, A record fromthis system of records miay be disclosed, as a routing use, tn'g Federsl, State,
or local law enfarcement agency, if the USPTO becomes aware of g viclation or potential
viclation of {aw or regulation.



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
15/035,774 05/11/2016 3725 1620 SC 14208WOUS 14 1
CONFIRMATION NO. 3999
78686 UPDATED FILING RECEIPT

5356 Hurtioy road e 0 L

Worthington, OH 43085
Date Mailed: 08/22/2016

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)
Axel BERGMAN, Malmo, SWEDEN;
Mikael M LARSSON, Eslov, SWEDEN;
Patric MALMQVIST, Svedala, SWEDEN;
Anders HALLBERG, Sodra Sandby, SWEDEN;
Matts-Ake NILSSON, Gards Kopinge, SWEDEN;
Fredrik ERIKSSON, Malmo, SWEDEN;
Bengt-Arne ERIKSSON, Svedala, SWEDEN;
Anne HOLOMBERG, Loddekopinge, SWEDEN;
Applicant(s)
SANDVIK INTELECTUAL PROPERTY AB, Sandviken, SWEDEN;

Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a 371 of PCT/EP2014/060594 05/23/2014

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) 13192402.9 11/12/2013

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: No
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 06/11/2016

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/035,774

Projected Publication Date: 09/22/2016
Non-Publication Request: No

Early Publication Request: No
Title

GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY
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
page 2 of 4



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
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
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technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| U.S. APPLICATION NUMBER NO. FIRST NAMED INVENTOR ATTY. DOCKET NO.
15/035,774 Axel BERGMAN SC 14208WOUS
78686 | INTERNATIONAL APPLICATION NO. |
Sandvik/Diamond Innovations PCT/EP2014/060594
6325 Huntley Road LA. FILING DATE PRIORITY DATE
Worthington, OH 43085 05/23/2014 11/12/2013

CONFIRMATION NO. 3999
371 ACCEPTANCE LETTER

T

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)

05/11/2016
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 05/11/2016

+ Copy of the International Search Report filed on 05/11/2016
* Preliminary Amendments filed on 05/11/2016

+ Information Disclosure Statements filed on 05/11/2016

+ Inventor's Oath or Declaration filed on 07/13/2016

» Request for Immediate Examination filed on 05/11/2016

+ U.S. Basic National Fees filed on 05/11/2016

* Priority Documents filed on 05/11/2016

« Power of Attorney filed on 05/11/2016

+ Specification filed on 05/11/2016

+ Claims filed on 05/11/2016

+ Abstracts filed on 05/11/2016

+ Drawings filed on 05/11/2016

+ Authorization to Permit Access filed on 05/11/2016

+ Application Data Sheet (37 CFR 1.76) filed on 05/11/2016

page 1 of 2

FORM PCT/DO/EO/903 (371 Acceptance Notice)



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)

DEBORAH D WILLIAMS

Telephone: (571) 272-0466
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 15/035,774
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)) 14 minus 20= OR |« 80 - 0.00
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 1 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

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/035,774 05/11/2016 Axel BERGMAN SC 14208WOUS
CONFIRMATION NO. 3999
78686 PUBLICATION NOTICE
Sandvik/Diamond Innovations
G325 Huly Foad W

Worthington, OH 43085

Title:GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY

Publication No.US-2016-0271614-A1
Publication Date:09/22/2016

NOTICE OF PUBLICATION OF APPLICATION

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

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

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

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

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

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

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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Doc code: IDS PTO/SBI08a (01-10)

L . . . Approved for use through 07/31/2012. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.5. DEPARTMENT OF COMMERCE

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

Application Number 15035774

Filing Date 0014-05-23
INFORMATION DISCLOSURE First Named Inventor |ERIKSSON
STATEMENT BY APPLICANT Art Unit

( Not for submission under 37 CFR 1.9%)

Examiner Name

Aftorney Docket Number SMRT 14208W0US

U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E).(allm*lner Cite Patent Number Kind Issue Date Nar.ne of Patentee or Applicant Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document )
Figures Appear
1 0030102394 A1l P003-06-05 MARTINEZ ET AL

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

FOREIGN PATENT DOCUMENTS Remove
Name of Patentee or Pages,Columns Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2j Code#| Date PR Passages or Relevant
Document .
Figures Appear
1 P01179454 CN Y 2009-01-14 SHAOGUAN CITY X
2 01431896 CN Y 2010-03-31 UJIANGUO ET AL |E
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Application Number 15035774

Filing Date 2014-05-23
INFORMATION DISCLOSURE First Named Inventor | ERIKSSON
STATEMENT BY APPLICANT Art Unit

( Not for submission under 37 CFR 1.9%)

Examiner Name

Aftorney Docket Number SMRT 14208W0US

3 01807388 CN U 2011-04-27 CHEN X

4 P03170383 CN U 2013-08-07 XIANBIN X

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add

NON-PATENT LITERATURE DOCUMENTS Remove

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

Examiner| Cite
Initials* | No

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

EXAMINER SIGNATURE

Examiner Signature Date Considered

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

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

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. 9 Applicant is to place a check mark here if|
English language translation is attached.
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Application Number 15035774

Filing Date 2014-05-23
INFORMATION DISCLOSURE First Named Inventor | ERIKSSON
STATEMENT BY APPLICANT Art Unit

( Not for submission under 37 CFR 1.9%)

Examiner Name

Aftorney Docket Number SMRT 14208W0US

CERTIFICATION STATEMENT

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

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

OR

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

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

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

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

Signature [Corinne Gorski/ Date (YYYY-MM-DD) 2017-12-22

Name/Print Corinne Gorski Registration Number 34339

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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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.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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

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

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1874, 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.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
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

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

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

Bibliographic data: CN2OT179454 (V) — 20080114

Cone grusher

Inventor(s): ZHIXIONG HUANG [CN] = (HUANG ZHIXIONG)
Applicant(s): SHAOGUAN CITY SHAORUI HEAVY IN [CN] + (SHAOGUAN
CITY SHAORUI HEAVY INDUSTRIES CO., LTD)
Classification: - international: BO2C2/408
- cooperative:
Application CN2008252700U 20080331
number:

Priority number CN2008252700U 20080331
(s):

Ahstract of CN2TITR454 (Y}

The ulility mode! relates to a spindle breaker which comprises a stander and a main
ahiafl, The center of the lower part of the stander is provided with an scoentric sleave,
the upper part of the eccentric sleeve is provided with 3 largs comcal gear, the middie

part of the standar is provided with a bc;-vﬁ~shaped bearing brackst stand, g conica

body is fixadly instaliad at the upper end of the main shaft and arangsd on the bowd

shapad bearing bracket stand, the lower gnd of the main shatl penct ates through the
bowl-shaped bearing brackst sfand to be inseriad i the accentrie sleeve, a breaking
wall in fixedly arranged on the conical body, a rolling moriar walt s arranged at the
inner side of an adiusting sleeve {0 Torm a fixed cone, and a small conics! gear
angaged with the large conical gear is dynamically connected with an electric motor
through a ransmission shall and a mmﬁ icint. With dry off sealing, the bowl-shapead
bearing bracke! stand is fixed on the st andar, the sesting is wmfeniem, and the effect
iz reliable; with a spedcial stander lining, Kirksite can not loose afler pourad, the stander
lining can not move upwards, and the uss is zafe and reliable; the structural strength of
maching members is high, the sarvice iifg is long, the hunting freguency is high, and
the production efficiancy is higher than that of the traditional machine by over ten
pareant,

https/iworldwide.espacenet.com/publicationDetails/biblio71I=0&ND=3&adjacent=true&l... 11/3/2017
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The uliity model discloses a novel cong crusher. The novel cone crusher comprises an
upper rack body and a lower rack body; a feed hopper is arranged on the upper rack
body: a support shalt is connected with the lower rack body through a bearing suppori;
tha interior of the support shafl is conneciad to an accentric main shaft through a shatt
sleave; the axis of the sccentric main shafl deviatesfrom a central axis t¢ form a cerlain
angle and inlersects the ceniral axiz; the middie part of the gcceniric main shaft is
connected o a movalde cong; a Q';thg wall is fixed on the outer lateral wall of the
rrovable cone; a rolled mortar wall corresponding {0 the crushing wall is arranged on
the upper rack body; & belt pulley connected with a power unitis arrangsd at the lower
and of the support shall, & hydraulic requiating device used for regulating the axial
positioning of the eccentric main shall is arranged betwaen the eccantric main shaft
and the support shatly and two ends of the support shatt are connectad with a beanng
house through bearings. Compared with the prior art, the cone crusher provided by the
utitity rmdei has the advaniagss of higher efficiency, belter performanceand simple
structurg, greatly reducses production cost, and is convenient for operation and
maintenance.
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Movable cone supporting seat for conleal orushey

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

Applicant(s): CHEN LIHUA + (CHEN LIHUA)

Classification: - internationatl: BO202/04
- cooperative:

Application number: CN20102537617U 20100916

Priority number(s): CN20102537617U 20100916

Abstract of CN201B0TIRS (L))

The utility moded discloges g movabla cone supporting seat for a conieal crushsry,
comprising an upper round dise, a middle round dise and a lnwer round dise which are
arranged below a rmovable cons main shall; a base s arranged below the lower round
dise and supports the movable cone main shall by the upper round dise, the middie
raund dise and the lower round dise; the upper round disc is fiked on g lower end shaft
head of the movable cone main shafl, the lowsr round disg s fixed on the base; the
towar surface of the upper round disc is provided with an oulward-convex sgherical
surface §; the uppser surface of the lower round disc is provided with an putward-convex
spherical surface B ihe upper swiface of the middie round dise is provided with an
inward-concave sphencal surface | matched with the outward-convex spherical surface
and the ower surface of the middie reund dise is provided with an inward-concave
spherical surface | mailched with the cubward-convex spherical surface H Inthe
movabie cong supporting seat, the structure is novel and unique, the running 1o stable,
the end surfaces of the upper round disc, the middie round dise and the lowsr round
dize gre processed inlo spherical siructures, aulomatic centering funciion is achisved,
grooves are aranged on the sphetical surfaces, the oil storage capability and the
lubricating effect are improvead, therefore, the friclion resistance among all the round
discs is reduced, the wear is reduced and the service life is prolonged.
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Bushing mounted on cross beam of gyratory crusher
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Abstract of CNZGI170383 (U}

Ths utiity mode! relates 10 a bushing mouniad on 3 cross beam of & Qyratory crusher

The bushing comprises a hollow cviindrical main body produced by high Al-Zn alioy

steel, wherein radial inwards extending annular grooves ars formed in the inner swrface

of the hollow oylindrical main body. According {o the ytility modsl, the bushing has
stronger affinity to lubrication, has low fusing point, high heat conductivity, excelient
seifdubricating performance and stronger abrasion resistant performance, is fast in
heat dissipation, less prone o being subjected to metallurgical bonding with a steel
shafl, and independant in antifriction; and besides, the manufacturing cost can be
raduced while the service life can be prolonged.
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SEALED CRUSHER

TECHNICAL FIELD

The present invention concerns gyratory crushers. More
particularly the invention concerns sealing, by means of which
the internal parts of the crusher are protected against dust
entering from outside.

BACKGROUND ART

Gyratory crushers comprise a vertical eccentric shaft with
an inclined inner hole therein. A main shaft, into which a
supporting cone is attached, and which is supported to the
frame at its upper part by means of an upper supporting bea-
ring, is mounted in the hole. The supporting cone is sur-
rounded on its sides by the frame of the crusher, an element
acting as a wearing part called outer crushing head being
attached to the frame. An element acting as a wearing part
called inner crushing head is attached to the supporting cone.
The inner and outer crushing heads, together, form a crushing
chamber, where the feed material is crushed. When the
eccentric shaft is rotated, the main shaft and, together with
it, the supporting cone get to an oscillating movement,
whereby the gap between the inner and outer head at each point
varies during the working cycle. The smallest gap during the
working cycle is called the setting of the crusher, and the
difference between the minimum and maximum gap is called the
stroke of the crusher.
Through the magnitude of the setting and the stroke of the
crusher, i.a. the particle size distribution of the produced
crushed material and the production capacity can be in-
fluenced.

Presently, a gyratory crusher can be adjusted by means of
a hydraulic system, so that the main shaft can be moved
vertically in relation to the frame. This makes it possible
to change the setting so that the size of the final product
corresponds to the desired one and/or to maintain the same
setting when the crushing heads wear.

Dust particles and other foreign objects from the crushing
chamber must be prevented from entering the bearings of the
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2
eccentric shaft and the main shaft, as well as the primary and
secondary gear of the drive device, and in general the
lubricant circuit inside the crusher, and through that the
surfaces of the elements to be lubricated.

In the crushers of prior art, generally used presently,
there is for this purpose a sealing cover around the eccentric
shaft and the drive devices connected with it, attached at its
lower edge to the frame, and above it as an extension a
narrower cylindrical supporting sleeve for the sealing. For
the upper edge of the supporting sleeve, there is an annular
recess formed in the lower surface of the supporting cone. The
outer surface of the supporting sleeve forms a sealing
surface, against which a seal ring in the recess of the
supporting cone is pressed. The seal ring glides in its recess
in relation to the supporting cone along a spherical surface.
In addition, when the setting of the crusher is adjusted, the
seal ring glides up and down along the surface of the
supporting sleeve. The ring can also glide around the
supporting sleeve against the surface of the sleeve.

The most essential drawback of this prior art is that the
recesses and grooves formed in the supporting cone for sealing
members make the supporting cone weaker. Other drawbacks of
the prior art are the complicated shape of the lower surface
of the supporting cone - and thus high production costs -

as well as the fast wearing of the seal ring caused by the
required great movement of the seal ring.

Because in these constructions known in the art, the
sealing member rises or lowers with the main shaft of the
crusher when the vertical position of the main shaft is
adjusted, the consequence is that also its distance from the
upper supporting bearing, that is its radius of oscillation
changes. For this reason, it has been necessary to dimension
the sealing against the cone in this structure as a compromise
between different radii of oscillation, and some clearance has
been reserved to it for extreme positions.

In publication DE 673 351, there has been described a
crusher, in which the sealing cover is sealed against the main
shaft so, that the outer edge of a horizontal sealing member
has been fitted in an internal recess provided in the upper
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part of the sealing cover. A drawback of this known solution
is, however, that little by little the oscillating movement
of the main shaft causes the sealing to break, even if it is
made of flexible material. Alternatively, big clearances must
be used, whereby the tightness of the construction will be
lost.

In publication DE 1 243 955, there is described a crusher,
in which the lower surface of the outer edge of a sealing
member between the main shaft and the sealing cover is fitted
tightly against the frame of the crusher. In case the main
shaft is lifted upwards in order to change the setting, the
sealing member departs from the surface of the crusher frame.

Publication DE 1 507 573 discloses a crusher, in which the
sealing members between the main shaft and the sealing cover
are completely unprotected from above, and thus subject to
dust, whereby the surfaces wear very quickly. It is also not
unambiguously clear from the publication, how the sealing
cover and the sealing member remain in position when the
setting is changed.

DISCLOSURE OF THE INVENTION
General description

What has now been invented, is a crusher in accordance with
claim 1. Some preferred embodiments of the invention are
described in other claims.

The most essential feature of the invention is that the
sealing cover is sealed against the main shaft, and shaped so
as not to be broken by the oscillating movement of the main
shaft. The tightness will also be maintained when the setting
of the crusher is changed, because the sealing cover and the
sealing member do not move in relation to the frame when the
setting of the crusher is changed. Also the sealing itself is
protected against dust.

A further advantage of the structure in accordance with the
present invention is that the supporting cone can be made
stronger, as there is no need to make any recess for the
supporting sleeve of the sealing. In addition, the supporting
cone is more easily manufactured. The lower surface of the

supporting cone can be even left as a cast surface, and no
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smooth machined surface is required on it, against which the

sealing would be fitted, as in the structures of prior art.

The sealing structure is also in other respects simpler and

more economical and secure than the known solutions.

As the sealing has been moved from the sealing sleeve
inwards against the main shaft, the circumference of the
circle where the sealing is effected is shorter. For this
reason, also the required sealing member is smaller. Also the
speed of the movement of the sealing member - and thereby the
wearing of the sealing member - is reduced.

As in the solution in accordance with the invention there
is always oil in the space below the sealing member, providing
the lubrication of the bearings of the crusher, the same oil
is also provided on the surface of the main shaft below the
sealing member. As the main shaft, along with the wearing of
the crushing heads, as a rule must be raised, the sealing
member always receives clean oil free of dust, thus preventing
the wearing of the sealing member.

In a structure in accordance with the present invention,
the main shaft glides in relation to the sealing member, when
the vertical position of the main shaft is adjusted, whereby

"the radius of oscillation is independent of the position of

the main shaft and always constant. Therefore the sealing
member can be positioned with an optimal clearance or even
without any clearance, whereby also its sealing effect is
good.

The sealing of the internal circumference of the sealing
member can be improved by placing one separate sealing or a
plurality of individual sealings between the internal
circumference and the main shaft. In this way, also the
wearing of the internal circumference of the sealing member
can be reduced.

In the structure in accordance with the present invention,
the balancing of the crusher can also be easily provided
without increasing the height of the crusher, because in the
structure in accordance with the invention, there will be more
space vacant for the counter weight. The space vacant below
the supporting cone can be utilised, and the counter weight
can be constructed correctly for every stroke.
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It is also known to use compressed air in crushers to
prevent dust from entering on the sealing member and therefrom
further the bearings of the machine. In the structure in
accordance with the invention, it is possible to provide the
sealing cover with a channel, and bring the compressed air
directly to the sealing.

Description of drawings

Enclosed drawings form a part of the description of the
invention.

Figure 1 illustrates one gyratory crusher in accordance
with the present invention.

Figure 2 shows an enlarged detail of the crusher of figure
1.

Figure 3 shows as enlarged an alternative embodiment of the
detail of figure 1.

Examples

The main parts of the crusher of figure 1 are a frame 1,
a transmission mechanism 2, an eccentric shaft 3, a main shaft
4 and a supporting cone 5 arranged on the main shaft.

An outer crushing head attached to the upper part of the
frame 1 and an inner crushing head attached to the supporting
cone 5 form a crushing chamber. To the lower part of the frame
there is arranged the transmission mechanism 2, by means of
which the eccentric shaft 3 is rotated.

The lower end of the main shaft 4 is via bearings 6
supported to an adjusting piston 7 arranged at the lower part
of the frame 1. By leading pressure medium into a cylinder
below the adjusting piston or from the cylinder, the main
shaft can be raised or lowered in relation to the frame.

The upper end of the eccentric shaft 3 is provided with a
pole ring 8 with counter weights. The lower edge of the pole
ring is provided with a bevel gear 9.

The eccentric shaft 3 is covered with a sealing cover 10.
The skirt 11 of the outer edge of the sealing cover is tightly
fixed to the lower part of the crusher frame 1. The inner edge
12 is sealed against the main shaft 4 by means of a sealing
member 13. The sealing member can be shaped e.g. as shown in
the drawings.

The sealing cover is dimensioned so that between the main
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shaft and the inner edge of the sealing cover there is left
a space or a groove required by the sealing member.

The outer surface of the sealing cover 10 is inclined
downwards and outwards. Thus, no crushed stone is gathered
upon it. _

In figure 2, the structure of the sealing member is shown
in more detail. The sealing member 13 is formed of a flan-
gelike part 13' and of a sleevelike part 13" within it,
extending upwards from the inner edge of the flangelike part.

Against the inner circumference of the sealing member 13,
there can be a cylindrical protective sleeve 14 pressing
tightly against the main shaft.

The inner edge 12 of the sealing cover 10 forms an annular
flange. A fixing ring 16 is arranged above the flange so that
a groove 17 is formed between for the sealing member 13. The
groove has a form of the sealing member, but it is sideways
wider than it, so the upper and lower surfaces of the flange
part 13' of the sealing member 13 set tightly against the
groove, but, however, can move sideways in it along the
movement of the main shaft 4.

The face to face arranged upper and lower surfaces of the
groove 17 of the sealing cover 10 and the flangelike part 13’
of the sealing member are parts of a spherical surface, the
centre of which is the centre of the oscillating movement of
the main shaft at the upper end of the main shaft 4.

on top of the fixing ring 16 of the sealing member there
is, in addition, a protective ring 18 made of some elastic
material.

A channel 19 is formed in the sealing cover 10, the main
part of which is parallel with the cover and joins a channel
20 of the fixing ring 16, which again opens at the lower
surface of the fixing ring against the sealing member 13.
Through the channels 19, 20, compressed air can be blown to
the sealing member from a pipe 21, for removing dust from the
upper surface of the sealing member 13 gliding against the
groove 17.

In addition, the sealing member 13 can be provided with one
or several separate seal rings 22, 23 which seal the gap
between the sealing member and the main shaft or the sealing
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member and the protective sleeve 14. The seal ring 23 can be
a changeable, elastic ring, that scrapes the main shaft when
the main shaft is raised and lowered.

When the main shaft 4 is making its oscillating movement,
the centre of mass of the main shaft and the masses fastened
to it changes its position. Therefore the masses connected
with the pole ring 8 of the eccentric shaft of the crusher
must be dimensioned so as to balance the forces caused by the
movement of the main shaft and the centre of mass of the
masses connected with it, and thus decrease the swinging of
the crusher.

With different stroke movements, the path of movement of
the main shaft and the centre of mass of the masses connected
with it is different. For this reason, the position or
magnitude of the masses connected with the pole ring of the
eccentric shaft should be adjustable. In a structure in
accordance with the invention, more room will be left above
the pole ring 8 and thus detachable or adjustable counter
weights 24 (figure 1) can be attached to the pole ring, and
these counter weights can be added, removed or moved according
to need in order to balance the crusher with different stroke
movements.

The protective ring 18 can be also replaced e.g. with a
rubber bellow. This kind of a rubber bellow can extend to be
tightly against the protective sleeve 14 or the main shaft 4
itself.

Figure 3 illustrates an alternative embodiment of the
sealing arrangement. There the elastic protective ring 18 on
top of the fixing ring 16 has been replaced by a protective
ring 25 which is attached to the sealing element 13 so, that
the lower surface of the protective ring is in contact with
the protective cover. The contact surface 26 between the
sealing member and the protective ring is conical or a part
of a spherical surface.

Thus, the protective ring oscillating with the seal ring
maintains its contact with the fixing ring 16. The protective
ring 25 is attached to the upper surface of the sleeve part
13" of the sealing member, whereby it properly also protects
the seal ring from dust.
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In the embodiments of both the figure 2 and figure 3, the
upper and lower surfaces of the sealing member 13 and the
groove 17 do not necessarily have to be exactly spherical
surfaces, but also slightly inclined conical surfaces
following closely to these kinds of spherical surfaces can be
used.

Because the distance between the sealing member and the
centre of the oscillating movement of the main shaft is in
practice long compared with the length of the flangelike part
13' of the sealing member, the spherical surfaces of the face
to face upper and lower surfaces of the groove 17 of the
sealing cover 10 and the flangelike part 13’ of the sealing
member can be replaced by conical surfaces forming with the
centre axis of the crusher an angle which is smaller than 90°.
It is essential that the outer surfaces of both the groove 17
of the sealing cover 10 and the flangelike part 13' of the
sealing member are higher up than their inner edges.

The sealing member can also be shaped so that there is no
sleevelike part 13" in it. Thereby the separate seal rings 22,
23 can be arranged in a narrow area on the inner edge of the
sealing member.
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CLAIMS
A gyratory crusher having

- a frame (1)

- an eccentric shaft (3) rotatable around a vertical axis
in the frame, with a vertical inclined hole therein,

- a main shaft (4) supported by bearings in the hole of the
eccentric shaft, said main shaft comprising an upper end
extending above the eccentric shaft, and a supporting cone (5)
attached and supported thereto, and

- arranged around the main shaft, below the supporting cone
(5), a sealing cover (10) covering the eccentric shaft, said
sealing cover having an inner edge (12) and an outer edge (11)
fastened tightly to the frame,

whereby the inner edge (12) of the sealing cover (10) is
sealed against the main shaft (4) with a sealing member (13)
fitted in an annular groove (17) on the inner edge (12) of the
sealing cover (10) or between the sealing cover and a fixing
ring (16) on top of it, said groove having the shape of the
sealing member, but being sideways wider than it,

characterized in that the upper and lower surfaces of both
said groove (17) and the part (13’ ) of the sealing member (13)
arranged in said groove are inclined in such a way that their
outer edges are higher up than their inner edges.

2. A gyratory crusher in accordance with claim 1, charac-
terized in that the face to face arranged upper and lower
surfaces of the part (13') of the sealing member (13) located
in the groove, and the groove (17) of the sealing cover (10)
are parts of such a spherical surface, the centre of which is
the centre of the oscillating movement of the main shaft (4)
at the upper end of the main shaft.

3. A gyratory crusher in accordance with claim 1 or 2,
characterized in that the sealing member (13) consists of a
flangelike part (13') and a sleevelike part (13") within it.

4. A gyratory crusher in accordance with any of the claims
from 1 to 3, characterized in that the inner edge (12) of the
sealing cover (10) is sealed against the main shaft (4) via
a protective sleeve (14) fitted tightly against the main shaft
(4) .

5. A gyratory crusher in accordance with any of the claims
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from 1 to 4, characterized in that between the sealing member
(13) and the main shaft (4) there is at least one changeable
seal ring (22).

6. A gyratory crusher in accordance with any of the claims
from 1 to 5, characterized in that between the sealing member
(13) and the main shaft (4) there is a changeable elastic ring
(23), that scrapes the main shaft when the main shaft is
raised or lowered.

7. A gyratory crusher in accordance with any of the claims
from 1 to 6, characterized in that there is a channel (19) in
the sealing cover (10), one end of which is joins a compressed
air pipe (21) arranged outside the crushing chamber, and the
other end of which opens onto the sealing member (13).

8. A gyratory crusher in accordance with claim 7, charac-
terized in that the other end of the channel (19) opens onto
the sealing member (13) via a channel (20) arranged in a
fixing ring (16) of the sealing member.

9. A gyratory crusher in accordance with any of the claims
from 1 to 8, characterigzed in that the lower surface of the
supporting cone (5) is entirely a cast surface.

10. A gyratory crusher in accordance with any of the claims

" from 1 to 9, characterized in that the lower surface of the

supporting cone (5) is without a recess machined in it for the
sealing.

11. A gyratory crusher in accordance with any of the claims
from 1 to 10, characterized in that one or several detachable
or adjustable counter weights (24) have been attached to a
pcle ring (8) on the upper end of the eccentric shaft (3).

12. A gyratory crusher in accordance with any of the claims
from 1 to 11, characterized in that a protective cover (25)
is arranged on top of the sealing member (13) and the fixing
ring (16) whereby the contact surfaces (26) between the fixing
ring (16) and the protective cover (25) are inclined in such

a way that their outer edges are higher up than their inner
edges.
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DESCRIPTION SU87056

Gyratory crusher

The invention relates to gyratory crushers with an axle support. Allowing to regulate the position of
crushing cones fixed on an axis, with respect to fixed crushing surfaces. A distinctive feature of the
described crusher is the construction of the support-axis, filled in the form of a cylinder with a port
on which the axle bearing is located, and the cylinder is filled with oil.

In order to regulate the position of the crushing cones, the cylinder is connected to a hydraulic
system that allows changing the amount of oil in the cylinder.

The figure shows a vertical section of a crusher consisting of a cylindrical body J on which a
thicket 2 is fixed. In the upper part of the thicket 2 passes into the beam carrying a self-aligning
sliding BEARING for perceiving the radial forces of the crushing cones 3 and forming the receiving
holes 4 for loading the crusher. . Above the traverse is covered with a cover 5. The thicket and
crushing head are made-with respect to crushing in two stages. The working surfaces are covered
with a lining, and the lining design provides the possibility of an independent lining scheme for the
first and second stages of crushing.

To the inner cylinder of the body / the crankcase 6 is fixed from below and from the top - the cover
7, forming a closed space for the built-in electric motor with an eccentric. The stator 8 of the motor
is fixed in the crust, the crusher's chuck from cranking by the scoops. The rotor 9 of the motor on
the inside has a flange protrusion to which an eccentric sleeve 10 is fastened by screws,
consisting of two halves in length and forming a hollow motor shaft. Carter 6 and the top cover 7

20-04-2018 1



with bronzed bushings in them with the flanged-and-beads formed in them form sliding
podschipniki the motor. The bushing / O in a spherical internal boring, eccentric with respect to its
cylindrical outer surface, carries a self-aligning insert Il, fixed by a pivot from turning. The said
insert forms a second radial podschipnik of the crushing cones 5.

In the lower part, the casing 6 is covered by a lid 12, forming a working cylinder 13, in which a
plunger 14 is placed, bearing a backpack No. 87056 2 -

nickname 15 for the perception of the vertical component - the force of crushing and the weight of
the crushing head. The plunger 14 is supported at a certain height by the oil of the nozzle by the
pressure entering the opening 16 from the hydraulic automatics system.

To the plunger 14, by means of a self-aligning connection, a piston 17 is attached to the cylindrical
opening in the lid 12.

On the upper end of the lid 7, a disk with an opening for passing the shaft of the crushing cones 3
is placed freely. This disk is intended for the damping of intense oil sprays generated by the
processional motion of the shaft of the crushing head. A disc with a collar 19 is attached to the lid
7, forming a chamber that removes the leaking oil onto the disc into the oil collecting ring channel
in the upper lid 7.

Dust protection ring 20 is made of special rubber (or leather) and serves to prevent the penetration
of dust into the space of rubbing lubricated surfaces.

Casing 21 and ring 22 serve to prevent the penetration of oil mist into the area of the stator
winding.

The inner cylinder of the body / in the middle part has appropriate grooves that allow cooling the
stator of the motor. The oil supply to the cooling is made under pressure in the hole 23. Oil is
drained through the openings 24.

The crusher is driven by a built-in electric motor, organically connected with the eccentric of the
crusher.

20-04-2018 2



The size of the crushing is regulated by the hydraulic system by pumping the oil through the hole
16 into the cylinder 13 under the plunger 14.

Received oil under the plunger will cause a rise in the luner, and with it of the crushing cones 3. At
the same time, the gap between the lining will decrease.

Per) The first adjustment of the crushing, as well as the operational adjustment as the lining
wears, is pumped through the same hydraulic system in the hole 25, under the piston 17.

The advantage of this crusher is the ease of adjusting the position of the crushing cones.

OBJECT

Gyratory crusher with support for the axis, which allows to regulate the position of crushing,
strengthened on the axis in relation to fixed crushing surfaces, characterized in that the support is
made in the form of a cylinder with a port on which the axle bearing is located, and the cylinder is
filled with oil.

A gyratory crusher according to claim 1, characterized in that the cylinder is connected to a
hydraulic system, which allows changing the amount of oil in the cylinder when adjusting the
position of the crushing cones.
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OMUCAHVE M3OBPETERNS

K ABTOPCHOMY CBWAETENLCTBY

s,

A. H. Knpuyenko u K. A, Pynnxsucr
FTHPALLUOHHAS OPOBHJIKA

3aneneHo 26 woss 1949 r. 3a Ne 402598
8 Tocrexunky CCCP

MsoGpeTenye OTHOCHTCA K THPaIHOHHBIM IpobuAKaM ¢ onopoft aas
ocH, TIO3BOJIAIONUIEH peryinpoBaTh NOJOXKEHHE APOBIIMX KOHYCOB, yEpen-
JICHHBIX Ha OCH, 110 OTHOINEHUIO X HENOABMMKHBIM IPOGSUIMM NOBEPXHOCTSIM,

OTauynTenpHast OCOGEHHOCTh OTHCHLIBACMO ApOGHIKH COCTOHT B KOH-
CTPYKIHH OMOPHI OCH, BBHHIOJHEHHO! B Buie LHJTHHAPA C NMODIUIEM, Ha KO-
TOPOM pacloIOKeH TOANATHHK OCH, a IWJIHHAD 3aM0JHEeH MAacjoM.

C UeJb0 PerylupOBaHUs TMOJOMKEHHS APOGSIIHX KOHYCOB LUJIUHID
COEIHHEH ¢ THAPABJAWYECKOH CUCTEMON, TO3BOMAIONIEH WSMEHSITL KOJHuC-
CTBO MacJ/a B LUJAHHIDC,

Ha wepresxe n3oGpasken BepTHKaNBLHBIE pa3pes NpoSHNKH, COCTOSALIEH
H3 LHJHHIDPHYECKOTO KOpTyca J, HAa KOTOPOM KpemwuTcs uyama 2. B BepxHeit
UacTH ualla 2 NepexoiHT B TPaBEP3y, HECYLIYIO CAMOYCTAHABJAHBAIOILHACS
CKOJb3AIMNH TIOAUIMITHAK [JISE BOCTIPHSITUSL PajHalbHbLIX YCHJAHE ApOBAIHX
KOHYCOB 8 M 00Pa3syIomyIo [PHEeMHBIC OTBEPCTHS 4 s 3aTPY3KW ApOGHIKH.
Csepxy TpaBepaa npukphiBaeTca Kpsiuukoil 5. Yama u npobsiias ronosa
BLITIOTHEHBL TIPHMCHHTEIBHO K APOGJIeHno B nBe cTajud. PaGoune mosepx-
HOCTH MOKPBIBAIOTCS (YTEPOBKOH, NpPHUEM KOHCTPYKUHMS (BYTEPOBKH TIpe-
AYyCMaTpHBAET BO3MOMKHOCTh HE3ABRMCUMON cXeMEl (hyTepoBOK mepsoil u BTO-
po¥ cTazuu apodaenus.

K BHyTpesmemy ummmuipy xopmyca / kpemsTtca CHH3Y KapTep 6 H
CBEPXY — KpblIKa 7, 06pasylolue 3aKpHITOE NPOCTPAHCTBO JJS BCTPOCHHO-
TO 3JEKTPOMOTOPA € 3KCIEeHTPHKOM. CTaTop 8 MOTOPa 3aKDEISIETCst B KOp-
Jyce APOGHIKH OT MPOBOPAUUBAHUS MIMOHKAMH. PoTop 9 MOTOpa ¢ BHYTpEH-
Hell CTOPOHEI nMeeT (JIaHUEBbIE BHICTYN, K KOTOPOMY BHHTAMH KDEIHTCS
SKCHEHTPHKOBAS BTY/KA [0, COCTOSAWAsS K3 ABYX NOJMOBHH TO JAJIHHE M ofpa-
sytomasn ‘cobofi monniit Ban mMoTopa. Kaprep 6 u Bepxuas kpwimka 7 ¢ 3a-
NPeCCOBAHHBIMH B HHX GDOH3OBEIMH BTYJKaMH C (QJaHUEBBRIMH OYPTHKAMH
00pasyloT CKOAb3sAMKE WMOLWWIEUKY MoTOpa. Bryaka 10 B chepuueckot
BHYTPeHHeH pacTOuKe, SKCUEHTPUYHOH N0 OTHOINGHHMIO K BHEMIHed IHJINH-
IpHYECKOR ee MOBEPXHOCTH, HECET CAMOYCTAHABAMBAIONIHiCA BRaanmm /7,
3aKDeMJIEeHHbH WIOHKOR OT MPOBOpAUMBAHKMS. YKA3aHHBIH BKAAALIII 0Gpa-
3yeT BTOPOH pajuanpHb TONMWHIHAK APOBAIIUX KOHYCOB 3.

B nuknell uactu xaprep 6 MpukpeiBaeTcs KpeIKofi /2, o6pasys pa6o-
YHH UWARHAD I3, B KOTOpPOM MoMelnaetcss nmayHKep [4, Hecywnii TOINST-
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HHK [ ISl BOCTIPHATHS BEPTHKANBLHON COCTABASIOUIEH YCHIHSA ApoGJIeH s
H Beca xpobsiwedi ronosel. [lnynikep /4 nomnepxuraercs Ha OlpeJiesIeHHOMH
BBICOTE MAC/I0M NOJA LABJEHUEM, TIOCTYNAlOLIUM B OTEEPCTHE [6 OT CHCTeMBbl
THAPABJHYECKOH aBTOMATHKH. :

K nmayuxmepy /4 nocpeicTBoM caMoyCTaHaBJAHBAIOUIETOCS COeAHHEHHS
KPenuTesi nopuiedb /7, BXOAAWHMA B HHIHHIPHIECKOE OTBEPCTHE B KPbILl-
Ke JZ.° '

Ha sepxuuit Topen KpbluXH 7 cBoGOAHO MOSOMKEH JHCK ¢ oTREp-
CTHEM AJIS IPOTYCKa Bajia Apofsiumx KoHycoB 8. 10T JNUCK TIpelHasHauen
AJST TAlUEHHS HHTEHCHBIBIX OpHI3T Macha, TMOPOKAAEMHX MPOLeCCHOHHBIM
ABHMKCHMEM Bala ApOGAMmel roioBbl. JIHCK ¢ BopoTHHKOM 19 Kpenutcs
la KpLlillKe 7, 06pasys KaMepy, OTBOAALLYI0 MPOTEKIIee Macao Ha AHCK
B MaCJO0CTOPHBIA KOJbUEBOH KaHad B BepPXHEH KDbILIKe 7.

[Termesainuraoe Konblo 20 BBHIIONHIETCS H3 ClENUalbHOMN pe3uHs (uan
KOXKH) H CAYIKHT A4 NPEAOTBDAlLeHHs TPOHHKHOBEHHS [ObLIK B MpoCTpas-
CTBO TPYILUXCS CMA3BIBAEMBIX TIOBEPXHOCTE.

Komyx 21 w woawio 22 caymar gns NPEeAOTBPALIEH ST NPOHHKHOBEHM S
«MACAAHOrQ TyYyMaHa» p obmacTs 0OMOTKH cTaTopa.

BuyTtpennuit unaunap koprnyca / B cpeguell uacty myzer COOTBETCTBYIO-
e TPOTOUKH, NMO3BONAIONINE OCYWIECTBHTD OXJaXeHHe CTATOpa MOTOpA.
[lonaua wMacja Ha OXJaXKaeHHe MPOMUSBOLNTCS N0 AaBJACHFEM B OTBEPCTHE
28. Caup Macia IPONCXOIUT yepes oTepeTus 24,

[prBox ApoGHIKE OCYUIECTBJAACTCS OT BCTPOEHNOTO ATMEKTPOMOTOP R,
OPra’kveCcKH CBI3aHAOTO C 3KCUEHTPHKOM IPODHIAKH.

KpyiHOCTb NPOGJICHHS PeryaupyeTcs rHApaBindecKkoll CHCTEMOH To-
CPEICTRONM TMONKAYKA DYJIHBIM HACOCOM Macsaa u4epes orsepeTie /6 B nu-
auHAp /3 nox mryexep 14.

[locTynusulee Macio MO MAYHIKED BHI3OBET HOMbEM PayHxKepa, a
BMeCTe ¢ HHM # Apolsuux kouycos 3. Ilpm 5ToM ures Mex1y ¢hyrepos-
KaMH YMEeHLIIHTCS. )

Tepronavansuas peryauposka apoGicHus, a Takie oTepaTURHAS TI0
Mepe ns3Hoca (yTEepPOBKHM TPOM3BOMNTCS NOAKAUKOH Maesaa uepes Ty e
THAPABIRUCCKYIO CHCTCMY B OTBepcTHe 25, nox mopuieus /7.

Iipenmymectsom ykasauwmoil npoGuixe sisaserca TIPOCTOTA DEYV.AHPO-
BAaHHA NOJOKEHHA APOGAIIHX KOHYCOB,

IpeasMer usobpereuns

. Tupaunonnas gpoSuixa c onopoit aus OCH, MO3BOJMIOWEN peryau-
poBath nosoxenue 1poGAIHNX KOHYCOB, YKPEMNEHHEX HA OCH 1O OTHOIICHK IO
K HEMOABUMKHBIM APOOSIINM NOBEPXHOCTAM, OTJ MY AI0 I A 5 C 5 TeM, UTO
O1lOpa BLINOJHEHA B BHAE LMIHHIAPA C NODPIUHEM, Ha KOTOPOM DaclON0KeH
NOANATHHK OCH, & IHJANHID 3aT0JHEH MACJOM.

2. I'mpaunonnas apoGuaxa no m. |, 0TJAHUaIOm a5 C S TEM, 4TO I#-
JHHAD COCNHHEH C THAPABJHYECKOH cHCTeMON, NO3BOMSIOMEH H3MEHATH KO-
JAUHECTBO Macsia B UWAMHADE TPH DPEryJNHPOBAHUH HOJNOXKEHUsS APOGAIINX
KOHYCOB. :
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1. The present application, filed on or after March 16, 2013, is being examined
under the first inventor to file provisions of the AlA.
DETAILED ACTION
Claim Rejections - 35 USC § 112

2. 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.

3. Claims 1-14 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 claims are generally narrative and indefinite,

failing to conform with current U.S. practice. For example only:

The scope of claim 1 and its dependent claims are unclear. The preamble recites
“& gyratory crusher main shaft ¢f g grusher comprising” indicating that what is claimed is
the gyraiory crusher main shalt, however, lines 2-4 of the claim appears o refer o the
crusher. s not clear whether the gpplicant’s inlension is {0 positively claim the crusher
or not. Additionally, in line 2 from the botlom “pressurizsed” should be replaced with -
pressurized--.

Claim 1 is indefinite since all that the applicant considers to be encompassed by

the phrase “configurad (o mount g shait slsevs” cannot be determined. It is not clear if
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the applicant is positively claiming the “shaft sleeve” or not. Note also claims 9 and 14

with this regard.

In claim 5: the phrase “the groove extends substaniially completely
sircurnferentially around the shaft body.” is vague as used. It is not clear what the
applicant is claiming. For example, does it extend subsiantially circumferentiaily or
completely circumferentially?

With respect to claim 10: the claim language is confusing since it is not clear
whether “a shaft body” in line 2 is the same shaft body as in line 3 of claim 9 from which
claim 10 depends or is an additional one.

Claim 11 is indefinite because it is not clear what the phrase “a disc-like” is
intended to encompass.

With respect to claim 14: the claim language is confusing since it is not clear
whether “a sleeve” in line 11 is the same sleeve as in line 8 or is an additional one.

Several expressions recited in the claims lack sufficient antecedent bases. For
example only, the phrase "the sleeve" in line 2 from the bottom of claim 1 lacks proper
antecedent basis. In another example only, the phrase “the groove” in line 3 of claims 3
and 4 also lacks proper antecedent basis. In yet another example only, the phrase “the
retainer” in line 1 of claim 11 lacks proper antecedent basis. In a fourth example only,
note the expression “the wall” in claim 13. 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
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specifically pointed to, in order to provide appropriate antecedents and to ensure

consistency in the numbers of specific elements recited in the claims.

Claim Rejections - 35 USC § 102
4. In the event the determination of the status of the application as subject to AlA 35
U.S.C. 102 and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any
correction of the statutory basis for the rejection will not be considered a new ground of
rejection if the prior art relied upon, and the rationale supporting the rejection, would be
the same under either status.
5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

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

A person shall be entitled to a patent unless —
(a)(1) the claimed invention was patented, described in a printed publication, or in public use,

on sale or otherwise available to the public before the effective filing date of the claimed
invention.

6. Claims 1-14 are rejected as best understood under 35 U.S.C. 102(a)(1) as being

anticipated by Johnson et al.

The claims are interpreted as best understood by the examiner. The claims are
interpreted as requiring a gyratory crusher main shaft comprising: a shaft body (in Figs.
12-13, 43 corrssponds o a shall insofar as the applicant has caimed) having a radially
outward facing external first end and a second end tapered relative 1o 3 longitudinal axis
of the shalt body such that a cross sectional area of the shaft body at the tapered axial
ragion decreases in a direction from the first end 1o the second end and at least one

grocve (38} indertted &l the exlernal surface arranged 1o receive g pressurized fuid
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Johnson et al is considered to clearly show a device having the structural elements of
the claims that can be understood.

Claim Rejections - 35 USC § 103
7. The following is a quotation of 35 U.S.C. 103 which forms the basis for all

obviousness rejections set forth in this Office action:

A patent for a claimed invention may not be obtained, notwithstanding that the claimed
invention is not identically disclosed as set forth in section 102, if the differences between the
claimed invention and the prior art are such that the claimed invention as a whole would have
been obvious before the effective filing date of the claimed invention to a person having
ordinary skill in the art to which the claimed invention pertains. Patentability shall not be
negated by the manner in which the invention was made.

8. This application currently names joint inventors. In considering patentability of the
claims the examiner presumes that the subject matter of the various claims was
commonly owned as of the effective filing date of the claimed invention(s) absent any
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to
point out the inventor and effective filing dates of each claim that was not commonly
owned as of the effective filing date of the later invention in order for the examiner to
consider the applicability of 35 U.S.C. 102(b)(2)(C) for any potential 35 U.S.C. 102(a)(2)
prior art against the later invention.

Claims 1-14 are rejected as best understood under 35 U.S.C. 103 as being

unpatentable over applicant’s admitted Prior Art (lines 2-9 of claim 1), hereinafter Prior
Art in view of Johnson et al.

Prior Art discloses most the element of these claims but does not disclose the &t
teast one groove indentad at the external surface aranged 1o raceive g pressurized

Huid.
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Johnson et al teaches the concept of providing a gyratory crusher with grocoves
38 1o receive g pressurized fuid {lubricating oil). It would have been obvious to one of
ordinary skill in the art before the effective filing date of the claimed invention to provide
the device of Prior Art with the grooves as taught by Johnson et al in order deliver
lubricating oil to the outside surface.

Conclusion
9. The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure.
10.  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 9-5.

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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First Named Inventor | BERGMAN
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Examiner Name

Aftorney Docket Number SC 14208W0US
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Examiner Signature /FAYE FRANCIS/ Date Considered 09/17/2018

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
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1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. * Applicant is to place a check mark here if
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Application Number

Filing Date

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor | BERGMAN

. Art Unit
( Not for submission under 37 CFR 1.99)

Examiner Name

Aftorney Docket Number SC 14208W0US

CERTIFICATION STATEMENT

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

That each item of information contained in the information disclosure statement was first cited in any communication

from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

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

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

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE

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

Signature [Corinne Gorski/ Date (YYYY-MM-DD) 2016-05-11
Name/Print Corinne Gorski Registration Number 34339

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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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.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.
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Examiner Name
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INFORMATION DISCLOSURE

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

Application Number

15035774

Filing Date

2014-05-23

First Named Inventor | ERIKSSON

Art Unit

Examiner Name

Aftorney Docket Number

SMRT 14208WOUS

/¥.F/3 01807388

CN

U 2011-04-27

CHEN

JE.F 4 03170383

CN

U 2013-08-07

PXIANBIN

If you wish to add additional Foreign Patent Document citation information please click the Add button
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Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
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If you wish to add additional non-patent literature document citation information please click the Add button| Add
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/FAYE FRANCIS/
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09/17/2018

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

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. ° Applicant is to place a check mark here if
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Application Number 15035774

Filing Date 2014-05-23
INFORMATION DISCLOSURE First Named Inventor | ERIKSSON
STATEMENT BY APPLICANT Art Unit

( Not for submission under 37 CFR 1.99)

Examiner Name

Aftorney Docket Number SMRT 14208W0US

CERTIFICATION STATEMENT

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

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

OR

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

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

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

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

Signature [Corinne Gorski/ Date (YYYY-MM-DD) 2017-12-22

Name/Print Corinne Gorski Registration Number 34339

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

1.

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:

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

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

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Under the Paperwork Reduction Act of 1995, no persons are req

PTO/SB/06 (09-11)
Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

ired to respond to a collection of information unless it displays a valid OMB control number.

APPLICATION AS FILED - PARTI

Application or Docket Number Filing Date
PATENT APPLICgIggmtEfEFFCEEEEg_IE\gIglATION RECORD 151035 774 0511112016 3o be Maed
ENTITY: LARGE [(JswmaLL (O micro
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FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
(] Basic FEE N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
() SEARCH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A
D EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) N/A N/A N/A
TOTAL CLAIMS . .
(37 GFR 1.16(i)) minus 20 = x 380 -
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) minus 3 = x $420 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
DST:;LIE?QON SIZE FEE (37 for small entity) for each additional 50 sheets or
16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
[J MULTIPLE DEPENDENT GLAIM PRESENT (37 CFR 1.16())
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
— 01/25/2019 ;{E#"EAF'{N'NG gg'g\ﬁgﬁjsw PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total * ; *x - -
E (39(?FR1.16(i)) 14 Minus 20 =0 x $100 =
4 * ) .
i e I Minus | =3 =0 x 3460 -
< [ Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE
(Column 1} (Column 2} (Column 3}
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
L | Total * ; *x = =
= (39CaFR 1.16(i)) Minus = x $0 =
2 [ Independent . - - _
E ('?7 CeFFI):%e1r.116ﬁ1?) Minus = x $0 =
E () Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16()))
TOTAL ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.

LIE

** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

/JAMES ELLIOTT/

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".

The "Highest Number Previously Paid For" (Total or Independent} is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. 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, 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.

/f you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of

Axel BERGMAN et al Confirmation No.: 3999
Application No.: 15/035,774
Examiner: Faye Francis

Filed: May 11, 2016

Group Art Unit: 3725

For:  GYRATORY CRUSHER MAIN
SHAFT AND ASSEMBLY

N N N N N N N N N N N

United States Patent & Trademark Office
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313

AMENDMENT

Sir:
In response to the Office Action mailed September 25, 2018 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. (Currently Amended) A gyratory crusher main shaft of a crusher comprising:

a shaft body having a radially outward facing external surface, and a first end fesr

pesthontneat-atowerregionoftheerusher and a second end ferpesitioningatanupperregion
e | Lt he I

an axial region of the shaft body extending from the second end and being tapered
relative to a longitudinal axis of the shaft body such that a cross sectional area of the shaft body
at the tapered axial region decreases in a direction from the first end to the second end-the

L axialrecion bei . 1 .

a shaft sleeve mounted on the tapered axial region; and

at least one groove indented at the external surface and positioned at the tapered axial
region, the at least one groove being arranged to receive a pressurised fluid to facilitate mounting

and dismounting of the shaft sleeve at the shaft body.

2. (Currently Amended) The main shaft as claimed in claim 1, further comprising a fluid
inlet conduit extending axially from the second end and provided in fluid communication with
the at least one groove to allow a fluid to be supplied to the at least one groove from the second

end.

3. (Currently Amended) The main shaft as claimed in claim 2, wherein the fluid inlet
conduit extends internally within the shaft body such that a part of the fluid inlet conduit extends

radially outward to the at least one groove.

4. (Currently Amended) The main shaft as claimed in claim 3, wherein the_at least one

groove extends in a circumferential direction around the shaft body.
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5. (Currently Amended) The main shaft as claimed in claim 4, wherein the_at least one

groove extends substantially or completely circumferentially around the shaft body.

6. (Previously Presented) The main shaft as claimed in claim 5, further comprising a

plurality of grooves at the external surface.

7. (Previously Presented) The apparatus as claimed in claim 6, further comprising a first
groove extending in a circumferential direction around the shaft body and a second groove
extending in a circumferential direction around the shaft body, the first groove being separated

axially from the second groove and coupled in fluid communication.

8. (Currently Amended) The main shaft as claimed in claim 7, wherein at least a part of
the fluid inlet conduit is indented and extends axially at the external surface as a channel to

couple the first and second grooves in fluid communication.

9. (Currently Amended) A gyratory crusher main shaft assembly for a crusher

comprising:

a shaft body having a radially outward facing external surface, and a first end fesr
poesthentreatalowerrestonoftheerusher and a second end ferpesttontneatanupperresion
ofthe-erusherrelativeto-the-first-end, an axial region of the shaft body extending from the
second end and being tapered relative to a longitudinal axis of the shaft body such that a cross
sectional area of the shaft body at the tapered axial region decreases in a direction from the first

end to the second end, tapered-axial-regton-beingcontigured-to-meunt-a shaft sleeve mounted on

the tapered axial region, and at least one groove indented at the external surface and positioned at

the tapered axial region, the at least one groove being arranged to receive a pressurised fluid to
facilitate mounting and dismounting of the sleeve at the shaft body; and

a sleeve fitted over the tapered axial region, the sleeve having a tapered wall thickness,
such that [[a]] the wall thickness at a second apper end of the sleeve is greater than [[a]] the wall
thickness at a first lower end of the sleeve.
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10. (Currently Amended) The assembly as claimed in claim 9, further comprising an end
retainer releasably mounted at the second end of [[a]] the shaft body and having a perimeter
region extending radially outward beyond the external surface at the tapered region, the
perimeter region positioned to radially overlap the sleeve at the second end of the sleeve to

inhibit axial separation of the sleeve from the shaft body.

11. (Currently Amended) The assembly as claimed in claim 10, wherein the end retainer

tneludesa-diselike-eontigurationhaving includes a recess extending circumferentially at the

perimeter region to allow axial movement of the sleeve into the recess.

12. (Currently Amended) The assembly as claimed in claim 9, further comprising a fluid
inlet conduit extending axially from the second end of the shaft body in fluid communication
with the at least one groove to allow a fluid to be supplied to the at least one groove from the
second end of the shaft body.

13. (Currently Amended) The assembly as claimed in claim 9, further comprising a fluid
inlet conduit extending radially through the wall thickness of the sleeve in fluid communication
with the at least one groove to allow a fluid to be supplied to the at least one groove through the

sleeve.

14. (Currently Amended) A gyratory crusher comprising;

a main shaft assembly including a shaft body having a radially outward facing external
surface, 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, an axial region of the shaft
body extending from the second end and being tapered relative to a longitudinal axis of the shaft
body such that a cross sectional area of the shaft body at the tapered axial region decreases in a
direction from the first end to the second end, the tapered axial region being configured to mount

a shaft sleeve—an
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a sleeve fitted over the tapered axial region, the sleeve having a tapered wall thickness
such that a wall thickness at a second upper end of the sleeve is greater than a wall thickness at a

first lower end of the sleeve; and

at least one groove indented at the external surface and positioned at the tapered axial

region, the at least one groove being arranged to receive a pressurised fluid to facilitate mounting

and dismounting of the sleeve at the shaft body.
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REMARKS

Claims 1-5 and 8-14 have been amended. Accordingly, claims 1-14 are currently
pending.

Claims 1-14 have been rejected under 35 U.S.C. 112 (b), second paragraph as being
indefinite. Applicant respectfully submits that the amendments to the claims fully address the
Examiner’s objections.

Claims 1-14 have been rejected under 35 USC 102 as being anticipated by US 7,048,214
to Johnson.

Amended claims 1, 9 and 14 recite gyratory crusher main shaft having "a shaft body
having a radially outward facing external surface, and a first end and a second end; an axial
region of the shaft body extending from the second end and being tapered relative to a
longitudinal axis of the shaft body such that a cross sectional area of the shaft body at the tapered
axial region decreases in a direction from the first end to the second end; a shaft sleeve mounted
on the tapered axial region; and at least one groove indented at the external surface and
positioned at the tapered axial region, the at least one groove being arranged to receive a
pressurised fluid to facilitate mounting and dismounting of the shaft sleeve at the shaft body.”

The present crusher main shaft that enables the convenient mounting and dismounting of
the protective sleeve at the upper end and obviates a requirement for excessive heating of the
main shaft and the use of grinding and cutting apparatus. The shaft includes a combination of an
upper end region of the shaft being tapered so as to mount a correspondingly tapered protective
sleeve with a groove being intended/recessed into the external surface of this tapered region of
the main shaft.

As will be appreciated and as detailed in the specification as filed, sleeve 124 is a wear
part and is configured to protect the region 113 of main shaft 107 as it rotates within the central
boss 117. As detailed in the specification as filed page 3 lines 7 to 10, the present configuration,
with the groove 121 indented specifically at the external surface 200 of the main shaft as
opposed to being recessed into the sleeve 124 at the main shaft 107 maintains the strength and
integrity of the sleeve and avoid it splitting in response to the introduction of the pressurized

fluid between the main shaft and the sleeve.
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Johnson does not disclose or suggest “at least one groove indented at the external surface
and positioned at the tapered axial region, the at least one groove being arranged to receive a
pressurised fluid to facilitate mounting and dismounting of the shaft sleeve at the shaft body.”
As shown below, groove 121 indented specifically at the external surface 200 of the main shaft

as opposed to being recessed into the sleeve 124 at the main shaft 107.

As indicated above, none of the cited art describe a main shaft having a tapered upper end
with a groove indented into the tapered region of the main shaft.

With regard to claim 2. Johnson does not disclose “a fluid inlet conduit extending axially
from the second end and provided in fluid communication with the at least one groove to allow a
fluid to be supplied to the at least one groove from the second end.” See also claims 12 and 13.

The groove of Johnson (39) does not appear to be connected with an internal groove or
groove 55 and arranged to receive a pressurised fluid to facilitate mounting and dismounting of

the shaft sleeve at the shaft body
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With regard to claim 3, Johnson’s groove is in the middle of the main shaft and not Ours
ends up on the top surface of the main shaft. (Claim 3)

The grooves of Johnson does not have a fluid communication. (Claim 7, 8, 12 and 13), nor does
Johnson disclose a “sleeve fitted over the tapered axial region, the sleeve having a tapered wall
thickness, such that the wall thickness at a second end of the sleeve is greater than the wall
thickness at a first end of the sleeve (Claim 9).

Accordingly, claims 1-14 are not anticipated by Johnson.

Claims 1-14 have been rejected under 35 USC 103 as being unpatentable over
Applicant’s Admitted Prior Art in view of Johnson.

Johnson does not obviate the missing claim elements of a “shaft sleeve mounted on the
tapered axial region” and “at least one groove indented at the external surface and positioned at
the tapered axial region, the at least one groove being arranged to receive a pressurised fluid to
facilitate mounting and dismounting of the shaft sleeve at the shaft body,” as set forth above.

Given the above, Applicant respectfully submits that the claims are allowable over the

cited prior art. A prompt passage to issuance is therefore earnestly solicited.
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Although Applicant believes that no additional fees are due in connection with this

response, the Commissioner is hereby authorized to charge Applicant’s Deposit Account No.

505792 for any fees due, or credit any overpayment, required to make this request timely and

acceptable to the Office.

Sandvik Intellectual Property
4730 Consulate Plaza Drive
Suite 190

Houston, TX 77032

Tel. 703-505-4761

Respectfully submitted,

/Corinne Gorski/

Corinne Gorski
Registration No. 34,339
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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
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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.
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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. Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of
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may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application, an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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1. The present application, filed on or after March 16, 2013, is being examined
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Allowable Subject Matter
2. Claims 1-14 are allowed.

The following is an examiner’s statement of reasons for allowance: a review of
the claims and the applicant’'s argument indicates that the claims distinguish over the
prior art of record. Accordingly, withdrawal of all outstanding rejections is warranted in
this case.

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

052819INTEFSW00017039505792

Deposit Account

505792

Authorized User

Corinne Gorski

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

37 CFR 1.20 {Post Issuance fees)

37 CFR 1.21 {Miscellaneous fees and charges)




File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
130315
1 Issue Fee Payment (PTO-85B) 14208WQUSIssueFeePartB.pdf no 1
04a638e3ee64ff09723dc8964131d660b6de]
0d4c
Warnings:
Information:
30240
2 Fee Worksheet (SB06) fee-info.pdf no 2
9f44acedcfd07e3f37b4al4ed63f1e6297a99
Warnings:
Information:
Total Files Size (in bytes): 160555

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 |

15/035,774 05/11/2016 Axel BERGMAN SC 14208WOUS

CONFIRMATION NO. 3999
78686 37 CFR 1.48(f)

Sandvik Intellectual Property ACKNOWLEDGEMENT LETTER
4730 Consulate Plaza Drive

Suite 190 IR L IR
000000108575918

Houston, TX 77032

Date Mailed: 06/03/2019

IMPROPER SUBMISSION OF REQUEST UNDER 37 CFR 1.48(f)

The request under 37 CFR 1.48(f) (request to change inventorship) submitted on 07/13/2016 in the
above-identified application is not accepted because:

» The request to correct inventorship under 37 CFR 1.48(f) is deficient because the fee set forth in 37 CFR
1.17(i) has not been submitted.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/ggasgedom/
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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.uSplo.gov

CORRECTED
NOTICE OF ALLOWANCE AND FEE(S) DUE

78686 7590 06/11/2019 l EXAMINER |
Sandvik Intellectual Property FRANCIS, FAYE
4730 Consulate Plaza Drive
Suite 190 [ arTunT PAPERNUMBER |
Houston, TX 77032 1725

DATE MAILED: 06/11/2019

APPLICATIONNO. | FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. | CONFIRMATION NO.

15/035,774 05/11/2016 Axel BERGMAN SC 14208WOUS 3999

TITLE OF INVENTION: GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY

I APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE l DATE DUE
nonprovisional UNDISCOUNTED $1000 50 $1000 $1000 09/11/2019

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:

1. 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)".

lf:or 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
ees.

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.

I1I. 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: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980. It is
patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at
www.uspto.gov/PatentMaintenanceFees.

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



PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to: (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if requircd{). Blocks | through 5 should be completed where
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unl?ss cor.rfgcted below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

. Note: A certificate of mailing can only be used for domestic mailings of the
CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Fee(s) Transmittal. This certificate cannot be used for any other accompanying

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

78686 7590 0671172019 Certificate of Mailing or Transmission
Sandvik Intellectual Property L hereby cerify that this Fee(s) Transmital is being deposited wih the United
4730 Consulate Plaza Drive States Postal Service with sufficient Eosta e for first class mail in an envelope
X addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Suite 190 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date
Houston, TX 77032 indicated below.
(Typed or printed name)
(Signature)
(Date)
APPLICATION NO. FILING DATE I FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO.
15/035,774 05/11/2016 Axel BERGMAN SC 14208WOUS 3999
TITLE OF INVENTION: GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY
I APPLN. TYPE ENTITY STATUS I ISSUE FEE DUE | PUBLICATION FEE DUE [ PREV. PAID ISSUE FEE TOTAL FEE(S) DUE | DATE DUE J
nonprovisional UNDISCOUNTED $1000 $0 $1000 $1000 09/11/2019

I EXAMINER | ART UNIT | cuass-suscLass |
FRANCIS, FAYE 3725 241-209000

1. Chanfe of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list

CFR 1.363). (1) The names of up to 3 registered patent attorneys 1
(3 Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/5B/122) attached. (2) The name of a single firm (having as a member a 2
(O "Fee Address" indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-09 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. Ifnonameis 3
Number is required. 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 must have been
previously recorded, or filed for recordation, as set forth in 37 CFR'3.11 and 37 CFR 3.81(z). 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) : O individual O Corporation or other private group entity U Government

4a. Fees submitted: Olissue Fee Opublication Fee (if required) (JAdvance Order - # of Copies

4b. Method of Payment: (Please first reapply any previously paid fee shown above)
Electronic Payment via EFS-Web Enclosed check (J Non-electronic payment by credit card (Attach form PTO-2038)
The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

d Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

a Applicant asserting small entity status. See 37 CFR 1.27 NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

Q Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

entity status, as applicable.

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

Authorized Signature Date

Typed or printed name Registration No.

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

Alexandrin, Virginia 22313-1456

www.uspto.gov

| APPLICATION NO. I FILING DATE | FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. I CONFIRMATION NO. |
15/035,774 05/11/2016 Axel BERGMAN SC 14208WOUS 3999
73686 7590 06/11/2019 I EXAMINER |
Sandvik Intellectual Property FRANCIS, FAYE
4730 Consulate Plaza Drive
Suite 190 ( ART UNIT | eapervumBErR |
Houston, TX 77032 3725

DATE MAILED: 06/11/2019

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
PTOL-85 (Rev. 02/11)



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 30 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. Arecord 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.



Letter Withdrawing the Notice of Allowance and Fee(s) Due

This application is being withdrawn from issue because an inventor’s oath or declarahon, executed by or
. ‘with respect to each inventor, in comphance with 35 U.S.C. § 115 and 37 CFR 1.63 or 1.64 has nbt been
‘submitted.” While the claims remain allowed and prosecution, on the merits remains closed, the Notice of
Allowance and Fee(s) Due is hereby. withdrawn. The Notice of Allowability is not being withdrawn. As
a result, any time period set forth in the Notice of Allowab1hty continues to run from the mailing date of
the Notice of Allowability. .

‘Qath/Declaration:

An inventor®s oath or declaration in compliance with 35 U.S.C. § 115°and 37 CFR 1.63 or 1.64, executed
by or with respect to each inventor MUST be filed no later than the date om which the issue fee is paid.
See 35 U.S.C. 115(f). In this instance, a compliant inventor’s oath or declaration must be submitted
before, or at the time, the signed part B of the attached “Notice of Allowance and Fee(s) Due” (PTOL~85)
is returned (see below). Failure to timely comply will result in ABANDONMENT of this apphcanon To -
ensure compliance with 35 U.S.C. § 115 and 37 CFR 1.63 or 1. 64, the Office suggests using the
appropriate’ USPTO form(s) available on the USPTO Web site (e.g., PTO/AIA/01 for a declaration under
37 CFR 1.63 or PTO/AIA/02 for a substitute statement under 37 CFR. 1.64).

An inventor’s oath or declaratlon in compliance w1th 35 U.S.C. § 115 and 37 CFR 1.63 or 1.64 must
include the following (in addition to meeting the other requirements of 35 U.S.C. § 115 and 37 CFR 1.63

. orl. 64)

- (1) a statement that the application was made or was authorized to be made by the affiant or declarant;

(2) a statement that such individual believes himself of herself to be the ongmal inventor or an ongmal.
joint inventor of a claimed invention in the application; and

(3) an aoknowledgment that any willful false statement made in such' declaration or Statement is
pumshable under section 1001 of title 18 by fine or Jmpnsonment of not more than 5 years, or both.

Reapplication of Issue Fee and Publication Fee:

A new Notice of Allowance and Fee(s) Due is being-issued herewith. . The issue fee and any required -
pubhca’aon fee set forth in the new Notice of Allowance and Fee(s) Due, including any fee adjustment

since the fees were previously paid, must be paid within three months from the mailing date of the new

Notice of Allowance and Fee(s) Due. Since fees were previously paid, applicant may request that the

previously submitted issue fee and publication fee be applied toward payment of the issue fee and

publication fee in the amount identified on the new Notice of Allowance and Fee(s) Due. The return of
part B of the new Notice of ‘Allowance and Fee(s) Due will be considered a request to apply any

previously submitted issue fee and pubhcatmn fee toward the issue fee and any publication fee now due. -
Failure to timely comply will result in ABANDONMENT of this application. This three-month time

period is not extendablé under 37 CFR 1.136(a).

Diane Terry
Application Assistance Unit
571-272-4200



PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to: (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if requircd{). Blocks 1 through 5 should be completed where
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unl?ss cor.rfgcted below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

. Note: A certificate of mailing can only be used for domestic mailings of the
CURRENT CORRESPONDENCE ADDRESS (Note: Use Block | for any change of address) Fee(s) Transmittal. This certificate cannot be used for any other accompanying

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

78686 75%0 0671172019 Certificate of Mailing or Transmission
Sandvik Intellectual Property L hereby cerify that this Fee(s) Transmitial is being deposited with the United
4730 Consulate Plaza Drive States Postal Service with sufficient Eosta e for first class mail in an envelope
X addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Suite 190 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date
Houston, TX 77032 indicated below.
(Typed or printed name)
(Signature)
(Date)
APPLICATION NO. FILING DATE I FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO.
15/035,774 05/11/2016 Axel BERGMAN SC 14208WOUS 3999
TITLE OF INVENTION: GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY
I APPLN. TYPE ENTITY STATUS I ISSUE FEE DUE | PUBLICATION FEE DUE [ PREV. PAID ISSUE FEE TOTAL FEE(S) DUE | DATE DUE J
nonprovisional UNDISCOUNTED $1000 $0 $1000 $1000 09/11/2019

I EXAMINER | ART UNIT | cuass-suscLass |
FRANCIS, FAYE 3725 241-209000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list . .
CFR l'f&)‘ (1) The names of up to 3 registered patent attorneys 1_Corinne R. Gorski
(3 Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/5B/122) attached. (2) The name of a single firm (having as a member a 2
(3 "Fee Address" indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-09 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. Ifnonameis 3
Number is required. 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 must have been
previously recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(z). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

SANDVIK INTELLECTUAL PROPERTY AB Sandviken, SE

Please check the appropriate assignee category or categories (will not be printed on the patent) : O individual B Corporation or other private group entity U Government

4a. Fees submitted: Klissue Fee OPublication Fee (if required) (JAdvance Order - # of Copies

4b. Method of Payment: (Please first reapply any previously paid fee shown above)
Electronic Payment via EFS-Web Enclosed check (1 Non-electronic payment by credit card (Attach form PTQ-2038)
&I The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. 505792

5. Change in Entity Status (from status indicated above)

d Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

a Applicant asserting small entity status. See 37 CFR 1.27 NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

Q Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

entity status, as applicable.

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

Authorized Signature [Corinne R. Gorski/ Date September 11, 2019

Corinne R. Gorski Registration No. __ 34339

Typed or printed name

Page 2 of 3
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PTGIALGT 0812}
Approved for usa through. (13450 OMB.0S51-0032
U8, Patent and Tradenark Office; 1.5, DEPARTMENT OF COMMERCE
Undér the Papeewark Seduction Ao of 1995, no'presons are reuiret! 1o respond 108 soliecion of infarmation unkess i disphays & vailz DB conte! number,

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

Titeof | GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY

inventian

Asihe helow namedinventor, | hereby dsclare fhal

This declaration A e
| The application, or
8 difiscted tor ‘v", he attached application, o

I:: United States applicgtion or PCT international application number

fited on

The ahove-dentified application was made of stithonzed o e made iy me.

| believe thatd am the ariginal invendor oran odginad joint inventer of 3 claimed invention in theapplication:

I nereby acknowledge thal any willful false stat smer; raade in thig declaration is punishable under 18 WL8.C. 1001
by fine or imprisomnent of not move than five (8} years, or bath

WARNING:

Patitionariapplicant is cautionad 1o avoid submitting personal information in documenis led in g patent application that may
contribute it idently theft. Personal information such as social security numbiers, bavk account numbers, or oredit card numbers
{other than a chack of oredil card authorization form PTO-2038 subsnitted for payment purpoeses) is bever required by the USPTQ
{o support @ petition or an applicaiion. Hihis type of personal information is ndluded in doswments submilled fo e USHTO,
pemionarsfapptivants shiould consider redacting sush personai information from the documents before subraitiing them o the
USPTD. Petitionsr/applicant is advised that ihe record of & patent application s gvallable lo the public affer publicalienoi the
apghcattom {unfess a non-publication requestin compliance with 37 CFR 1.213{a} is made in the application} orissuance of 4
gatent. Furtharmore, ihe record from an abandonsd appiscaz:m may alan be avaliable to the public if the application is
refafenced ina pu ad application or an issued patent {sers 37 GFR 1.14) Chegks and (mdﬂ nard authedzation erms
PTO-2038 submitied for payment purposes are not retained in the application file and therefore arg rot publicly available,

LEGAL NAME OF INVERTOR

briyentos: SQ‘ERGM‘&}N AXE} Diate (Optional) 1S4
Kigriaiure:; al '“\\:‘\ e ———

NNt

Mote: Arappiication dala'sheet IPTOIAIRS or squivalent), including naming the entire inventive entity, must accompany fhis form.
Use an additionat PTO/SS! Ax#\m farm for each additionat ventor,

redain 3 bene™ by the pubbic whith is fe fle {and
stimaied o take 1 minude o

rdprmiahion IS regi red i Ohtm* ar

uied fy 388G 115 and 37 OFR 1.63. Tp“
S E and 3T TR 4 14, This eoliection ia ¢3

This colection ot information i requ
by rm- UBPTC W procsss) 30 ’pelitation, Cmfidmﬁai'iv in govened by y
comptele: inchuding gather cpating, and submitting the oo ohated-apph M‘m Foere dotim ’&’TO & vl vary depending upon thedndbadusl ¢asg. Any
romanis o e amsunt of time you reguire 1o compiete this formrandior suggestions Tor reducimg this Surden, shouls be sent tathe Chisf Infarmalion Officer U &
Fawntand Trademeark Gifive, U8 Deparimentof Dommearse, .0, Box 1450, Aexardsa, WA 22378-1450. 00 NQT SEND FEES QR DUMPLETED FORMS 1O
TRIS ADDRESSBEND TO: Commissioner Tor Patents, .0, Box 1458, Alexandria, YA 22313-1458,

i vou sieed A88istanne i1 campleting W lorn, SRl 1-SR0-FT0-319% and salsalspplina 2.

1y




Privacy Acl Statement

The Privacy Actof 1974 {P.4. 83-878) requires thal you begiven cerlaln informationin sonnection
with vour submission of the sttached form relaied 1o a patent apolication or patent. Accardingly,
pursuant fo the requirements of the Adt, please be advised that: (1) the general authorily for the
collsction of this information is 35 U.S:C2(00H2) (2) furnishing of the information solicited i voluntary,
and {3} the principal purposa for which-the information is used by the U.S. Fatent and Trademar
Oifice is o process andior examing your subraission related to a patent application or patent, f you do
not furmnish the requested informabon, the LS, Patest and Trademark-Office may nol be able to
provess andfor exarming vour submission, which may result in termination of proceedings or
abandoenrmeni-olihe application of expiration ¢ the patent,

The information provided by youin this formowill be sublect to'ths following routine uses:

1. The information:on this Tormowill be reated cordidentially io the exient allowed under the
Freadom of Information Act(B U.8.0. 552) and the Privacy Act {5 U.8.C §53a). Records from
ihis systemy of records may be disclosed o the Departmeni of Justice o determine whether
disclosure of these racords is reguired by the Fraedom of Information Act.

2. A record fromthis syalem of records may be gisclesed, as avoutine use, in the course of

presenting evidence 1o a-court, magistrate, or administrative tribunal, including disclosures to

opposing counsel in the course of ssttlsment negeliations.

A record in this system of records may be disciosed, as a routineuse, fo 3 Membierof

Congress submitting a requiest invalving an individual, fowhom the record pertains, whenthe

individual has requested assiaiance from the Member with respact-to the subject matter of the

racord,

4. A recordin this system of records may ba disciosed, as a rouine use, to a contracior of the
Agency having need for the information in order to perform a contrast, Redipisnis of
information shall be reguired (o comply with the requirements of the Privacy Actof 1974, a3
amended, pursuant o 5 U810 552a{m).

5, Arecord related toan International Application filed under the Patent Cooperation Treaty in
this systerm of reconds may e disclosed, as a mutine use, o the Intermational Buraau of the
Werld Intellectual Property Organization, pursuant o the Patent Cooperation Treaty,

8, Avrecord in this system of records raay be distiosed, as 2 routing use, fo another federal
aganay for purpesas of National Ssourity review (35 US.C. 181 ) and'lor review pursuantto
the Alomic Energy Act (42 U.S.C. 218{c)).

7. Acrecord Bomthis system of records may be disclosed, as 3 routine use, o the Administeator,

General Services, or histher designes, durdng an inspaction of records conducted by GS8A as

part of that agency's responsibility tn recommend improvements in records management

practices and programs, under authority of 44 U.5.C. 2804 and 2806, Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
ourpose, and any other relevant { L8, GSA or Commerce) directive. Such disclosure shall nat
ne used to raaks determinations about individuals,

A record from this system of records may be disclosed, as a routine use, to the public after

aither publication of the application pursuant fo 35 U.8.C. 122(b) or issuance of a palent
gursiaant to 35 U.8.C. 151 Further, a racord may be disclossd, subject o the limitations of 37
CFR1.44, as aroutine use, o the publicif the record was filed in an application-which
became abandoned or in which the procesdings were terminated and which application is
referenced by either & published applicalion, an application open to pullic inspection.or an
issued patent

9, A reccrd from this systern of records may be disclosed, as a routine Lise, to 8 Fedaral, Statg,
ar local law enfarcement ggency, if the USPTO kecomes aware of @ vioiglion or potential
violation of law orf regulation.

[e3



FTORIADY (£6-12)

Approved 15 usethrough DWT/Z014. OMB 0651-0032

0.5, Paient and Tragemark Ofive. U.5. DEFARTMENT OF COMMERGE

tinder the Paperwork Reduction dctof 1095, 10 persong are renuired [orgspond W a-oollection of infordvatinn uriess i displays avalid OMS controfnumber.

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 AND ASSEMBLY

invention

Ag s betow named inventor, | hereby declare thail

isde rafior R . A :
This declaration ¥ 1 Theattached application, or

is directed to
United Btates application or PLT internationa! applicalion number

Ll

filed on

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

Lbelizve thet | am the ariginal inventor or an atginal joint inventer of 8 dlatmed nvention inthe application.

| hereby acknowiedge that any willfulfaise siatement mady in this declaration is punishable tGnder 18 LLS.CL 1001
by fine or impriscenment of not more than five (51 years, or both,

WARMMG;

Petitioner/applicant s cautioned fo aveid submitting personal information in documents filed inap t, pie -atiany that may
conbributedo nuentﬁ\* thefl. Perseaal information'such 28 social secur.o, wmbars, bark account muirmbers, of credit card numbess
{other than a thedk of credil card authorization form PTO-2038 sulimitled for payment purpas es) .o'a famired by the LSPTO
o support a petition or an application. JEthis ype of personatinformation is incluged in documents submitied o the USPTS,
petitonersiapplicants should consider redaﬂ‘srg such personal information from the dormwriq bafore submitting them tothe
UEFTD. Petitioner/apglicant is adiised that the record of g patent appiication is gvailzdle v the p i afier putlication of the
spplication (unlsss a non-publicafion request i compliance w:zh 3TCFR1.213(s8) is made inthe a ic fiontorissuance of @
patent. Furthermore, the record from an abandoned application may also be gvsilable to the pubis if the applicationis
refetgneed in 3 put shad application oran issusd patent {see 37 GER 1,141 Checks and credit card authorizationferms
FTO-2038 submilied forpayment purposes are nokbs etamed in the application file and therefore are not publicly availabla

LEGAL NAME OF INVERTOR

EREKSSON* Fredrik . Bate (Dptioaal)

Inventor:
-

Sigrsture: g«;w«»&)

Note: An application data sheet (PTC/AIANY or equivalent), including naming the entirte inventive entily: must sceompany this form.
Use'an addiions] FTO/SBAIAD T form for each addilicnal inventor.

This-coliection of information s required by 35 U.S.C. 115 and 37 CFR 183, The information iy required ta oblain or fetain o benell by the public which 1§ t file (and
by the USPTO Ry process) an applic Sonfide ity is governad. by So12Zand 370FR 1.1 and o4, This ooliechion sgsiimated 4o lake Tinnte to
complete, nehuding gathering, prepating, and Tirneeill vary dopending upon e .rsr.md jal case. Ay
cOiAems wn the ameunt of fime YOU PEGU burden, should be sent m th
Fatent an Tradermark Office, U8, Begainient ol Sommaice, PO. Rox 1456, Alsxandnie, VA "231q 1453, [0y NOT BEND
THIS ADDREZS. FEND T Commissioner for Patents, .0, Box 1450, Alexandria, VA 223131450,

i veusiged sasislanse iy campledivg theform, cal 1-800-F YQ-9159 aoi salent opfian 2.




Privacy Act Stalement

The Privacy Act of 1874 (P.L. 93-579) requires that you be given ceftain information in conngction
with your subinission of the attached form related fo 2 patent application or patent, Accordingly,
pursuant fo the reguirernants of the Adt, please be advized that: {1} the general authority for the
cofiection of this information is 35 1,80, 2(0)(2),12) furnishing of the information solicited is voluntany;
and (3} the principal purpose for which thesinformation is used by the U.S. Patentand Trademark
Office is o process andor examing your subrission related to'a patent application or patent. If you do
not furnish-the requested information, the LS. Patent ang Tradernark Office may notbe abiato
process and/or examine your submission, which may result in termination of proceedings or

ahandonreent of the application or expiration of the patent.

The-information provided by you in this formewill be subject to the following routine uses:

1. The informatiorcorctivis fonm will be reated confidentially to the exient altowed under the
Freedor of Information Act (5 U.8.C. 552) and the Privacy Act{d U.5.C 882a). Records from

this system of records may be disciossd 1o the Department of Juslice 1o determine whather
disclosure of these records is reguired by the Freedom of Information Acl.

2. Arecord from thisg system of records ray he disclosed, as aroutine use, in the course of
presenting evidence {0 a-court, magisitate, or administrative ribunal, including disclosures {o
opposing counsel in the course of settlerment negotiafions.

3. Arecotd in this systén'of records may e discloged, as a rouing use, fo.a Member of
Congress submiliing & request involving an individual, o whorm the record pedaing, when the
individual has requested assistance from the Mersber with respactie the.subllect matlter ofithe
record.

4. Avrecordin this system of records may be disclosed, 38 a rouline use, to e contractor of the
Agency having need for the information in order to perform & contrast, Recipients of
information shall be reguired to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U805, 582a(m),

5. A&record related to an intemational Application filed under the Patent Cooperation Treaty
{his system of records may be disclosed, as‘a routing use, to the Inlernational Bureau oft
World Intellectual Property Organization, pursuant (o the Patent Cooperation Treaty,

8. Arecord in this system of racords. may be disclosed, as a routing yse, to another faderal
agency forpurposes of National Security review (35 LW.8.C. 181 and for revisw pursuant io
the Atomic Energy At {42 U.8.C. 218{c}).

7. Aracord fromy this systern of records may be disclosed, as s roudine use, to the Administrator,
Generdl Servicss, or hisfer designee, during an inspaction of records conducted by 384 as
part of that agerncy's résponsibility o recommend improvements in records managernent
practices and programs, under suthority of 44 U.5.C. 2804 and 2806. Such discioturg shall
be made in accordence with he G8A regllations coveming inspection of records for this
purpnse, and any otherrelevant { Lo, G54 or Commerce) directive. Such disclosure shali not
be used to make determinations aboul indbiduals.

8. Avrecord from this system of records may be disclosed, as a routine use, o the publicafter
either publicalion of the applicalion pursuant o 38 U5.C, 122(0) orissuance of a patent
pursuant to 38 U.8.C. 154 Further, a record may be disclosed, subject o the limitations of 37
CFR 1.14, 28 arodtine use, o the public ifthe record was filed inan application which
became abandened or in which the proceedings were lerminated and which appication iz
refarenced by either a published application, an application open 1€ public inspaction or an
issued patent.

9. A record from this systentof records may be disclased, as & routing usé, o & Federal, State,

or incal law anforcement agency, T the USPTO becomes aware of z vinlation of poleniiz

vigiglion of jaw or requlation.
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PTOIAANLT (0612}

Apgroved for wee hrough TLEH2004. OME 08516032

0.8, Patant and Trademark Office; U.8. DEPARTVENY OF COMMERCE

Undar e Papenvork Reduction ot of 1995, no persons ararequirad o réspond to 2 colieciion of information ustess it disolayy & valid OMB conted! slmber,

DECLARATION (37 CFR 1,63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR1.76)

Tiieof | GYRATORY CRUSHER MAIN SHAFT AND ASBEMBLY

invention

Ag the below namet nventor, | hereby dedlare thatt

This declaration i S — :
iss ditsoted 16: E The altached application, or

r United States apphication or PCT internationa application number _

filed on

The sbove-ideriifind application was made or aythodzed fobe made by me.

bhelieve that | am the ariginal inventor or an original joint inventor of g claimed invention i the apphication.

| hereby aoknowiedge that any witiful ialse statemeant mads in ihivdecisration is punishable under 18 L.8.0. 1001
by-fine or impisonment of not more than five (5) years. orbuth.

WARNING:;

Pelitioner/applicant is caulioned to avoid submilling personal infonmation in documenis Bed in o patent application that roay
coniribute o identity theft. Persanat information such as social secunity numbers, bank account numbiers, or credit-card numbers
{ather than a check or oradif card authorization fori FPTO-2036 submitied fn' r payment purposes) is never requived by the LHEPTO
0 suppord 2 petition or anespplicalion. ifthis typs of personal information s indluded in-documents submitiad ix the USPTQ,
petitionera/applicants should consider redadting such perasonal infonmation from the documents before submitting them tothe
USPTO. Pefitoner/applicant s advised that ibe record of 2 patent application is available (o the public after publication ol the
application {uniess a non-publication request in compliance with 37 CFR 1L 213{a) 18 mads in the application) or issuance ofa
patent. Furthanmore, e record fromn anvvabaadoned application may also be available to ihe public i ihe spplication i3
referenced in a publishad application oranissued patent (see 37 CFR 1.14). Checks and eredit card authorization forms
PTO-2038 subadtted for payment purgoses are oot retained i the application Ble.and therelore arenal publichy-availabie:

LEGAL NAME OF {NVENTOR

s
SC

invarin

ERIKSSON, Bengt-Arne te- (Optionath

R

S st i

Signature:

Noter &n application data shest (PTOAIAM 4 br squivalent), including naming the antire invaentive sniity. misst accompany s form.
Use anaddiional PTO/SBIAIADT form for each additional nventar,

s reired to olnain o relaln a benatit by the public whish iz{o fle (snd

This coliection of iformation i required by 3B UBIC. 118and 37 SFR 1 8.3 Tne' wighion
2 av\d A7 OFR 111 and 114, This oolfachion s ssimaled o iake ¥ minwe 1o

by tha UEETD o processY anaupitsetion. Confidentiaiity is govsmed by 35U .G,
ormplety; including gathenag, preparing. and submitting S comstatad appi mr'm fomn the UBPTE. Time il wary depending upon theindividual case: Agy
camments of the grount of s you euing K aoinplets 1hisfome dndior stajgestions oy reducing this blndel, sheuld be sent to the Chisl Information Officer 6%
Patent and Tratlemark Office, U S De;@ﬁm@n- pf Commerde, PO, fiox 1450, Alexandriz, VA 22313-1450. RO NOT SEND FEES DR CONMPLETED FORMS T
THIZADORESS. BERD T Commissioner for Pateats, P.O. Box 1450, Alexandria, VA 32313-1450.

# you nead assisiance i comiplsiing thecformy, Saf $:800-PTOSTRF anyd selsal ppitha 2.




Privacy Act Statement

The Privacy Act of 1874 {P.L. §2:579) requires that you be-given certain inforrmation in conngction
with your submission of the attached form redated to g patent application or palent. Accardingly,
pursuant to the requiraments of the Act, please be sdvised that: (1) the general-authority for the
collaction of this information 18 35 U.S.C. Z(0}{(2): (2} furnishing 'of the information sojicited is voluntary;
a&nd {3} the principal purpose for which the information i used by the U5, Patent and Trademark
Cifice is to process andior examine your submission related 1o a patent agplication or patent. Hyou do
not-furnish the requested information, the U 8. Patentand Trademark Office may not.be ableto
process andlor examine your submission, which may result in terminatior: of proceadings or
abandonmmaent of the application or expiration of the patent,

The-information provided by vou i this formowill be sublect 1o the following routing uses:

1. The irformation orcthis forowdll be treated configentially fo the exient alfowed under the
Freadom of information Act{5 U.8.C. 562} and the Frivasy Act (5 UL5.0 5521a). Records from
ihis system of recards may be disclosed o the Department of dustice to defermine whether
disclosure of these records is reguirad by the Freedom of Infarmation Adt.

2. Acrecord from this system of records may be disclosed, a5 a routine use, in the course of
uresenting evidence 10 a court; magistrale, or adminiglrative ifibunal, including distlosures to
opposing counsel in-the course of setilement negotiations.

3, Avrscord in this system of records may be disclosed, as a reutine-use, 10 a Member of
Cangress submitling v request invotving an individual, to'whom the record pertains, when the
individual has reguested assistance from the Member with eepectio the subject matter of the
regord, '

4. Acrecord in this syslem of records may be discliossd, as & rouline use, 10 a contractor of the
Agency Raving need for the informatian in order to perform g coniract, Racipienis-of
information shall be required to.comply with the reguirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552aim).

5. Adgecord related inan international Application filed undecthe Patent Cooperation Treaty in
this system of records may be disclosed, 85 2 routing use, to the International Buresu of the
Warld intelisctual Proparly Organization, pursuant to the Patent Cooperation Treaty.

8. Acrecord in this system of racords may he disciosed, as a routine use, 1o armthaed federal
agensy for purpesaes of National Securiy review (35 U:S.C. 181) and for review pursuant fo
the Atomic Energy Act (42 U.B.C. 218(0).

7. A record from this svstem of records may be disclosed, as g muline use, to the Administratar,
General Servises, or hislher designes, during 25 inspection of records conducted &y GBA as
partof that agenoy's responsibifity 1o recommend improvements inrecords management
practices and programs, under authority of 44 U.5.C. 2804 and 2800, Such disclosurs shall
ne fnade in sccordance witl the GSA regulations governing inspaction of fecords for this
purpose, and any other relevant { L e, B8A or Commerce} directive. Buch disclosure shall not
beused o maks daterminations about individuals,

8. Acrecord from this system of records may be disclosed, as 8 routing use, o the public after
either publication of the application pursuarnt to 35 UR.CL122(0) or issuanite of & patent
pursuant 1035 4180, 181 Further, a record may be disclosed, subjectto the limitatons of 37
CER 1,14, a8 & routing uss, 10 the publicif the record was filed in an application which
became abandoned or in which the procesdings weee terminated and which application is
referenced by either a publishad application, an application open to public inspection or an
issuad patent,

9, A record fromthis system of records miay be disclosed, as a routing use, tn'g Federsl, State,
or local law enfarcement agency, if the USPTO becomes aware of g viclation or potential
viclation of {aw or regulation.



PTG {0692}

Appraved fof ws through GH31A 4. OMB 08510032

3.5 Paterd ang Trad R} Offios UB, DEFARTMENT OF COMMERGE

Under the Papesvork Redudtion ot of 1095, a0 persons are rgnuier o respond 1o g coliegtion of infovmation Uniess i displays o valid MR somidlnumber,

DECLARATION {37 CFR 1.683) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Titeot | GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY

invantion

Asthe beltw named invantor, | hiarsby daclare thal:

This declaratlon A - ' s
e Th chay r
s ditectad 1 vl he attached apolication, o

L United Siates application ar PLT international gpplication number

filed on

The shove-ideniified application was made oraithonzed o be made by Nie.

I belinve that | am tha ariginat inventor oran original jointinventoer of a dalmed invantion iy the application.

! heraby acknowledge that any willful false statement reade in this declaration iz punishable under 18 U.8.C. 1001
by fing or imprisonment of ot mdve than five (8) years, orbolh,

WARNING:

Pattionat/applicant is-cautionsd 1o avuid submitting persenal information indocumenis fled ing patent spplication that may
contribute i identity thefl. Parsonal information such as soolal sscunly sumbers, bank account awrnberg, o oredit casd numbers
{other than a check of credit card authorization form PTO-2038 submitted for payment purpases) s never required by the USPTQ
o-support g pelition of arapplicalion. If this typs of personal information is neludedin dosursnts submitied fothe USPTO,
getitioners/applicants should consider regacting such persanal information from e documents before submitting them o the
USPTO. Petitionsy/applicant is advised thal the record of & patent applisation s available i the public afier publication of the
application (usless a non-publication request in compliance with 37 UFR 1.243{8} is made in the application) or issuance of &
gatant. Furtharmors, the record from anabandoned application may also be avaitabie to the public’ii the application is
eefecancad e putdished spglicalion or an issusd patent {see 37 CFR 1,14} Checks ang credit oard authorization Torms
PTO-2038 submitied for payment purpases arve not retaingd inthe spplication file and therefore are not publicly availabls.

LEGAL NAME OF INVENTOR

Vs

e
A
e

Note: A application dalz shecl{PTOIAI 14 or squivalent), tnchuding naming the entire inventive entity, must acommpany this form,
Usi ar additional PTOSBIAIADY form for each additional ivventor,

pubhewhich i 1o Hle {@nd

Ation is required to-obiain artalain 5 benalitbyih
s governgd i nd 37 OFR 1,17 and 3 14, This colestion jx estimated In fake | minuteto
romplete; ncliding gathering, prepadng: and submitting the compinted spplivation foemi to-the USPTS: Time will vary deperding upon the iduat case. Any
COMMSHEs on e arount of Hame yii teahing o comipiale tis form dndior stiggesticns for réducing this Lurden, should P 280t 1o the This! Informiaticn Higsn U8
Fateat and Trademark Offige, UG Depsiment nf Dhniradres, ©.0), Box 1450, Aleksndria, VA 225181450 D0 NOT SENG FEES U8 OOMPLETED FORMSTU
THIS ADDRESS. SERD YO Commissioner for Patonts, P.Q. Box 1450, Afexandria, VA& 223131450,

I yoi need AaSislanad.in Commatiog e forey nafl TG0 TO-R199 and selsat optinn 2,

Thisouliestion of iormalion 5 required by 35 USG5 and 37T CFR
2

by e USPTO W provsss) sn appiication. Danfitentis




Privacy Act Statement

The Privacy Act of 1974 (P.L. 83.87%) requires that you be given certain information in« 501 INECHon
with yeursubmission of the attached form relaled lo @ patent apglication or patent. Accordingly,
pursuant 1o the requirernents of the Act, please be advised that: (1) the general atthority for the
collegtion ¢f this information ia 36 U.8.C 2(b}(2); (2} furnishing of the information soliciied is voluntary;
ark (3} the principal purpess for which the information'is used by the U8, Patent and Trademark
Office ia to procesa andfor exanine youwr submission related to a patent application or patent. if you da
not furnish the requested information, the U.S, Patent and Trademark Office.may not be able o
process ardior gxaming your submission, which miay rnsult; termination of procsedings or
abandonment of the application or expiration of the patent.

The informiation provided by you inthis form will be subject to-the following routine uses:

The information on this form will he fre cd confidentizily fo the extent allowed under the

Fragdom of Information Act {8 WS.C, 5 and the ana\,y Act (5 1UL.8.C.552a). Records from

this syatem of records may be disclosed io e Deparmant of Justice {o determing whather

digclosure of these records is required by the m,adcm of Information Act.

2. Arscord fromthis system of reco z:ica may he disciosed, a8 a rouline use, in the course of
prasenting evidence 1o g courd, 1 5:3 trate, oradministrative {ibunal, including disclosures to
apposing counsel in the 'v"ui"ge settlement negatiations.

3 Aracord in this system of m(‘o"*s may be discigsed; as a routine use, to a Mamber of
Congress submitting a request involving an individual, o whan the record pertaing, when t;‘m
individual has requested assistance from the Member with respent to the sultject maller of the
record,

4 Arecord in this systern of records may ba disclosed, as a routing use, to & contractor of the
Agency having naed for the information in order o parform a contract. R@ctpien s of
information shall be required 1o comply with the reguirements of the Privacy Act of 1874, as
amerided, pursuant 105 U S.C. 552alm).

5. A record related 1o an international Application filed under the Peient Cooperation Trealy in

ihis system of records may be digclosed, as-a routing use, 10 the International Bureau of the

World intellectual Froperty Org msz::-.ior:, gursuant to the Paterd Coogeraticn Traat

A racerd in this system of records may be disclosed, as a routing use, o another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant fo
hf, Atarnic Energy Act (42 U1.8.C. 218(cH

7. A record fromyethis system of regords may be disciosed, as & routing use, i the Adminisirator,
General Services, o hisfer designee, during an inspection of regords conducted by GSA as

part of that agency's responsibility to recomimend mmmvemz,nt“ in reconds management
ﬁrmf‘es and programs, under authority of 44 U 8.0, 2804 and 29808, Such disclosure shall

be made in accardance with the G8A& reguiations govarning inspection of records for this
purpose, and any other relevant {Le., GBA or Commerce] directive. Such disclosure shiall ant
be used tomake determinations sboul indbvidusis,

8. Arecord from this systemof records.may be dISb!OSEu as arouting use, to the puldic afier

eithier publication of the appicalion ,un:r want fo 35 U.S.C. 122{(bY or issuance of 2 patant
pursuant {0 35 U.8.C. 1581, Further, g record may ue c&:aco sad, subject to the Hmitations of 37
CFR 1,14, a8 a rouline use, to the pubim if the record was filed in an application which
became atandoned or in which the procesdings were terminated gnd which application is
referencad by either a published application; ar application dpen o public inspaction or an
issued patent

2. Arecordfrorythis svstem of records may be disclosed, as g routing use, 1o a Federal Stale,
or incal law sninroament agency, if the USPTO Becomss aware of a vigistion or potentisl
vioiation of law or regu-aiacn‘

-y
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Approved for tige through 013172014 DOME Q8510032

L8, Patentand Trademark Office; LS. DERARTMENT OF COMMERCE

Unidoe the Paperwork Reduction Act of 1955, no persons are requited o respond o a collection of information tinless Hdisplays. 2 valid OMB controf nunmber.

DECLARATION (37 CFR 1.83) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEEY {37 CFR 1.78)

Titleof | GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY

{mverntion

As the bejow named wendor, § erehy declare that

This daclaration @ The attached application, or

in dirgcted 1o
D United Siates application or PCT intematlional application oumber

filed on

The above-idenlified application was made or suthgfized to be made by me,

i believe that | am the original inventor or an crdging! joint inventor of g claimed invergion in the agphcatios.

I nereby acknowledge thal any willful false statement made in ihis declaration is punishable under 18 41.8.C. 1001
by fine orimprisonment of not more than five (8} years, or both.

WARNING:

Patitionerapplicantis cautioned (o avoid submilting personal infermatien in documents Hed ina patent application that may
ceniribute to identity theft. Personal infarmation such ag social secunity aumbers, bank sccount numbers, or credit card nurabers
{other than & check or cradif card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
fosuppord g petilion oran application. i ihis type of personal information is indluded iy documents submitied o the USPTG,
petitioners/zapplicants shoulkd sonsider redacting stch parsonal information from the documents before sibmitting them 1o the
UBPTO. Pelilionsr/applicant is advised that the record of 3 patent application is availlable 1o the public aler publication of the
application {uniess a non-publication request in compliance with 37 GFR 1.213(a) is made in the application) or issuance of 8
atent. Fudhermors, heresedd from an abendoniad applicalion may alse be avallable to'the public if the application s
referenced ina published spplication or an issued palent (sse 37 CFR 1,14}, Checks and credil card avthorization forms
PTG-2038 submitted for payment gurposss are not retained in the application file and therefore ara not publicly available.

LEGAL MAME OF INVENTOR

invenion

HDLMBERG= Anne Date (Optionat) N ..

Signalisre:

LN

X

Note: An appiication data sheet (PTOAIN 4 or sguiviient), including naming the enting inventive entity, must accompany this fornt.
Use anvadditional PTO/SE/AIAD T form for each additicnal inventor.

3 by 35 U8 00 115 and 87 OFR L83, The informalion s required i oblain or retéamn. a benaht by g publicowisich i o fik (ang
by the USETO o proosas) an application. Confide by 15 goverred by 33 U8 G122 8nd 37 CFR 1011 and 114, This coliection is asliv
womptate, including gathering, prepasing, and subaitling dhe complated application form o the USPTO. Time wilt vary depersiag upon individuat cass, Any
zommants on ity amount af fime you equing 1o complate this furm andior suggestions for reducing this durden. showld be seat o the Chisf Informatinn Officer, U8,
Patent and Tradamark Office, U8, Depardment of Commerce, P.0O. Buk 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS 1O
THIS ADDRESS. REND TOr Commisgioner for Patends, PO, Box 1450, Alexandria, VA 22313-1486.,

isfanoe fr pompistng tha form, call +-G00-FTONI0G and sefbod opiian 2,

Thig culiechon of informalion i regui

# yout head




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 o 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.8.C. 552a{m).

A record related to an international Application filed under the Patent Cooperation Treaty in
this sysiem of records may be disclesed, 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.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 responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.8.C. 2904 and 2906. Such disclosure shail
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant ( /.e., GSA or Commerce) directive. Such disciosure shall not
be used to make determinaticns about individuals.

A record from this system of records may be disclesed, as a routine use, to the public after
either publication of the application pursuant to 35 U.8.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 abandaoned 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
violatien of law or regutation.



TOMRERAINT (DEME)

Approved dor use thraugh 1312014, GME 0551-:0032

U.8. Patesit ang Trademari Office, LB, BEPARTMENT OF COMMERCE

Under the Papemvork Reduntion Actof 1995, no persons are required 10 respond 1o & colleciion of infarmiation urless it displays a valid OMB cortrsl Aumber.

DECLARATION {37 CFR 1.83) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Tleof | GYRATORY CRUSHER MAIN SHAFT AND AGSEMBLY

Invantion

Ag the below named inventor, hereby declare thai:

This declaration i N b PR X
s dirscted 10! [Z The altachad application, o
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The above-identified application was made or authorized o be made by g,

[ believs thal | am the originad inventor or an original joint inventer of @ clelmed nvention inthe-application.

| hereby acknowledge that any witiful false statement made i this declaration is punishabla under 18 US.G. 1004
by fing or imiprisonment of not rhore than five {(8) years, or bath,

WARNING:

Patitioned/spplicant is.cautioned to avoid submiiting personal information in documenis filed in a patent spplication hat may
conirivute o identity theft. Personal information stch as sonial secunly numbers, bank account nurnbers, orcredit card numbers
{other thar 3 check or credit card authorization form PTO-2638 submitied Tar payment purposes) is never required by the LSPTO
in supporta petition oran applicatinn, . ihis type of parsonal information is included in dosuments submitled tothe USPTO,
petiionersfapplicants should consider redacting such personalinformation from the documents before submitiing them W ihe
UERTO. Petitionsr/appiicant is advissd that the record of & petent application is availabie Wo'the public afler ptbiication of the
application-{(unless 2 nonspublication request in compliance with 37 CFR 1.213{a) is made In the application) or lssuance ol g
patent. Furhermore, the record from anabandoned application may also be avaiable todhe publin if the application is
referenced in & published apolication or an issued patent (ses 87 CFR-1. 14}, Checks and ¢radil sard authorization jorms
PTO=2638 submilted for payment purposes are not retained in the application file and therefore are not pubdicly available.

LEGAL NAME OF INVENTOR

LARSSON, Mikael M bste (Optionaty N0 T =4

inventon
A
i "
Signature: &g f"?f:-’”x P i

-Anapplicatinn dala sheet {PTO/AIAM4 or equivalent); including naming ihe entire inventive entity, must sccompany this ferm.
se e additional PTOEBAIADT form for each additional inventor.

This Ci & of irormation is fequired by 35U 3.0 115 anet 37 OFR 11563 The Information & requited 1o obiain 0r rétain & hede St by ihe public which is e file (3nd
by the USPTO W6 process) an application: Confidentialily is governsd b U.8.C. 182 and 37 DFR 141 and %.74. This coligctionis estimaled o take 1 minule'to
compiets, ingluding gathering, preparing, and subrmiting the complated application form (o the WSPTO. Time will vary depending upon the ingividual cse. Any
comme| rthe acwunt of e you requing o complete this raandior sujgestions or reducing this burden, shouhs be sentto the Chisfinformation Diflcer, U5,
Patent snd Traderark (iffice, U S, Depantrent of Commerse, £.0. Bok: 1450, Mexandda, VA 223131450, B0 NOT SEND FEES OR SUMPLETED FORMS TO
THIR ADDRESS. SERD TO: Commissionser for Patents, .0, Box 1450, Alexandria, VA 22343-1450.

i you naad assisiance in comgieting e Jormy wal 1-8607 T0-818% ant seizet upbon 2.




Privacy Act Statement

The Brivacy Actof 1974 {P.L. 83-878) requirss thal you be givan certain information in connectio

with your submission of the aitached form mi;..o_d m 2 patent application or patent. Accordingly,
pursuantto the reguirements of the Act, please be advised thatll (1) the general authority for the
colfection of this Information is 38 LL3.C2{(0)(2), (2} fumishing of the 'r‘fc::rmat‘cm soticited s voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark
Officeis to process andier examing your subission relatedto a patent a“pi ication of patent, i you do
not furnish the requested-information, the LS. Satent and Trademark Qffice may net beableto
procass and/or examineg your submission, which may result in fsrmination of procgeedings or
abandanment ot the agplication or expiration of {he gatent.

The information provided by youin fhis form will be subject to the foliowing routine uses:

1. The infermation on this form will be treated confidentially to the extent allowed underthe
Freedom of Information Act (B U.8.C. 552} and the Privacy Act (5 UE.C §523). Records from
thiy syster of records may be disciosed 1o the Depariment of Justice o determing whethey
disciosure of these records 18 retuired by the Freadom of information Act,

2. Avecord from this system of TE"ORE': 1 ay be disciosed, as groutire use, in the course of

presenting evidence 1o a court gistrate, oradministrative tribunal including disclosures
Q”Obsfii} counsel in the u..urbt: f setlfement negotiations.

3. Aresordinthis sysiem of records may e disclosed, as a rputine use, fo 3 Memberof
Congress submiting s reguest involving an individual, 1o w}\x z%* soon padains, when the
individual has requested assistance from the Member with respe c,tt t. & aublect matier of the
racard.

4. Aresordinthiss j i w recards may be disclosed, as arouline use, 1o & sonlractor of the
Agericy having need for the -ni‘amw.wn in order o perform a contract. Recipients of
information shall be qu=rcz m comply with the requir@ments of the Privacy Act of 1874, as
a’nmded pursuzniio 5 U.S.C. 882a{m).

5 A record relatedtoan in ferrat -mai Application filad under the Patent Cooperation Treaty in
this systereof records may be disciosed, as a routing Use, to the latermeiional Bureau of the
World inteliectuss Praperty Organization, pursuant to the Patent Cooperation Treaty,

A& record in this sysiam of records may be disciosed, as a routine use, to another faderal

agengy far w,rpm»ea, of National ‘Se’cumy ravigw {35 LES.C. 18T and forrevisw pursuant lo

the Atornic Energy Act (42 1.5.C. 218(c)).

7. Arecord from this systam of records may be disclosed, as a routine use, 1o the Administrator,
Genaral Services, or hissher designes, during an inspection of records conductad by (G334 as
part of that am;nuy s reaponsibility to recomimend improvements i1 records managerment
Qrausﬁes and pragrame, under authorily of 44 U.8.0. 2804 ana 2906, Such diSC,QSJFS sfial
be-made in gecordanes with the G8A reguiations governing ingpaction of records for this
purpose, and any otherrelevant { Le., G54 or Commeroe} directive. Such disclosure shall not
be used to make determinations about individuals,

8. A emrd from this systen of records may be disclosed, as a F‘OLJT..'S use, 1o the-public after
sithier publication of the application purstant to 38 US.G. 1 yarissuance of a patent
;,ur:.uauf to 35 U.8.C. 151, Further, & record may be d«}CtGSﬁﬁ, sabject io the limitations of 37
GFR 1.4, a5 a routing use, {o the pubiic fthe record was filed ih an applicationwhich
became abandonead or in which the procesdings were terminated and which application is
redoreniced by either a published application, arrapplication oper fo public inspection or an
issued patent.

8. Arecord fronyihis system of records may be disclosed, as g routing use, toa Federal, Stat

or incal faw enforcement agency, ifthe USPTO becomas aware of a viokation or pedendial

viskation of law or regulation;

fecs)




PTOIBISIT [08-12)
Approved Tor use through 013120 DME 38810032
Ui Pslent and Trademak Office; U8, DEPARTMENT OF COMMERCE

Undgrthe Paperwark Reduction Actof 1998, nopersens. are requirsd o respond 1o a ecliention of information unless I displavs o valid OB contrel number.

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

Titie of | GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY

invention

As the below named invented, | breby declare that:

Thie declarstion 77 o o
C ; i The allache plication, o
s dirocted o ty" he attachad application, or

Y i, 5 . . e . ¥ . o 3
[ i Uniled Stales application or PCT infernalicnal application number

fifed on

The above-ideniifiad-application was made or authorized o e made by me.

{ believe that Fam the original nventor or an origingl joint inventor of 4 claimed invention in the agplication:

{ hereby acknowledge that any willful faise statemaent made in this declaration s punishable under 18 U.S.C. 1004
by finaor imprisonment of not moere than five (5) vears, or both,

WARNING:

Petitioner/applicant i5 cautisned fo avoid submitting personalinformatonin documents filed-in & patent application that may
contribute to idertity theft. Persorial infarmation such as social securily numbers, bank dacoount numbers, or Credit card nombers
{atherthian g check of credit card authorizaton form PTO-2038 submitied for gayment purposes) is never required by the USPTO
o support a pedition or an application. 1fihis type of personalinformation is included i documenis submitled to the USPTO,
petitioneslapplicants should sonsider redacting such personal infermation from the docurents before sutunitling thern 1o the
USPTO, Petitioner/applicant is advised thal the record of a palent apglication is avaliabis to the pubiic after publication of the
apphcation-{unless a nen-publicaticn request incompliance with 37 CFR 1.213{a) is made in the applisation) ooissuance oz
palent, Furthermare, the record from an abandoried application may also be gvaiiable o the public if the application s
referencedin g publishied application or an lssued patent {see 37 DFR 1.14). Checks andoredit card authorizaticn forms
PT0:-2038 submitted for payment purposes arenotretained in the application file and therefore are not publicly available.

LEGAL NAME OF INVEMNTOR

Inventor: i LSSQN, Matis-Ake Date {Optionad

i 3 .
Signature: T t‘«%‘i’fv B W e

v 20\G o5 el

Note: Anapplication data shest {PTOMAIN ] o equivalant), Including nerning the entive inventive entity, must'aceompany this-form.
Use anadditional PTOHSBSIAGT form for sach additional inventor.

This collettion of nfarmation s required by 35 US.0. 118 806 37 CFR 1,63, The infirmativn ¢ required to oDiain of retain g hanefit by the gublic which is io- il (and
by the USPTQ [0 pretessyan agplication. Confidentialily is govirned by 351550 122 and 37 CFFL 1,11 and 1.4, This coliéntion is sstimated o lake 1 minite 1o
complele, including gathsring, preparing, and submitting the completed applicaticn form o the USPTD, Time witl vary depending vpan the individuat case
copmmienis s the smount of tme you réqire & chmpletd this torm andfor auggestinns ©r reduding this burdes, should be sent to the Chiel information Officer, U.8.
Patent and Trademark Office 1S, Department of Commerde, 2.0, Box 1450, Slexandria, Va 323431250, D5 NOT SEND FEES OR COMPLETED FORMSE TO
THIS ADURESS. SEND TO: Commissioner for Patents, PO, Box 1450, Alexandria, VA 223131450,

i you nead asEisiance & sompleting the form, cail CH0N-PYLS189 and sefect option 2.




PTORIADI{06-12)
Agproved o uses thy ough DHRIZ0E. OME 0851-0032
U.5. Patent and Trademari -Office: U.3, DEPARTMENY OF SCMMERCE
Under ihe Foegenvork Reduction Sct of 1885, no persons are required o reepond to a collection of nformstion uriess Fdisplays g valit OMB conteod manber,

DECLARATION (37 CFR 1,63} FOR UTHITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Tiof 1 GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY

invention

Asg the below named inventor, | herghy deslare that:

This'daciaration "?"E

The attached application, or
is dicgcted to:

P 5
i

b United States appfication or BOT internationat application number

fited on

The above-iderntified application was made or authorized tobe made by me,

i believe that | am the onginal inventor oran original joint invenior of & claimed invention in the application.

| heraby atknowledge that any wilifut ialse statement made in s daclaration is punishablie under 18 LS00 1001
by fisigiar im;rlsonme“t f notmere than fiva (8) years, or bodh,

WARNING:

Paiiionerfapplicant Is caulioned fo avoid submiiting persorial informationin documenis flled in a palent spplication that may
contritiute {0 identity theft. Personal information suchvas sooial security numbers, Hank acoeunt niimbiers, ororedit cerd numbers
{othigr thai g check or credit card authorization forny PTO-2038 submitied for payment purposes) is never reguired by the USFTO
o support a petition or an application. [fthis bype of persopal information is Included-in desuments submilled o the UEPTG,
'\um nner:;app icants should consider redacting such personal informatinn from the doouments before subnitiing them 1o the
USPTO. Petitioner/applican] is advisad '?‘at the recerd of a patent application s available 1o the public afier publication of the
apphcation (unless & non-publication request irpcompliance with 37 CFR 1.213(a) is made in the applicaliony or issuanceofa
patent. Furthermore, the record froman ab ar‘-dormd application may also be avaiiahis to ??*e public if the application is
refaranced in a published application or an lssued patent (see 37 CFR 1.14). Chetks and gredit card authorizaton forms
FTO:2038 submitted for payment purposes are not retained in the applinafion flz-and therefore arenol publicly available.

LEGAL NAME OF INVENTOR

MAL MQVE ST Patric Date {Optionaly:

Inventon .

Sigrature:

Wote: An application data shest (PTOAIS «4 or eauva-am; inctuding naming the entive nveniive entity, must accompany this.form;:
Use an additional PTOSBIAIADY form for each additional inventor,

i$ required tooblain of retain e bene by the publicwhich is o file{and
i mated to'take 3 minueia
. 3. Time witl vary depending szon fhe individual case. Any
< ar‘ ‘hz. amoam '\f ufﬂ? yc-- veqme © camp rete Ihts fnnm aridfor sugges shiong rden, should be sent to the Chief Informaticn Officer, U5,
sbang Trademadk Office, WS, Depadment of Comrmerse, 7.0, Bex 14580, Alexandria, VA r?\s's's- 430, DO NOT SENG FEESOR COMPLETES FORMI TD
THIS ADDRESS. BENRD TO: Commissiones for Patents, 2.0, Box 1450, Alexandriz, V& £2313 1450,

i yen need asistance 0 compishing he fonm, sl 1-340-FTO-5188 and soiagt opiion- 2.

ion.of information is required by 38-UL.3.C. 115 and 37 UFR 1. ba The irdormation
DTﬁ .0 orccpsa‘- an app' Jicn, k,onﬁr}e."na{ 1, i ﬂo\h mec by 35 US.Co2R end 37 CFR 1,11 and £ 14, This o




Privacy Act Stalgment

The Privacy Actof 1974 (P.L. §3-578) requiras that you ba given cedaln information in connagtion
with your subinission of the atached form feiated 1608 patent saplication of patent. Accardingly,
pursuant to the requirements of the Act, please be advised that: {1} the general suthority for the

collection of this informaiion 5 35 U.S:C, 2(bX{(2); (2} furnishing of the information solicltad s volundany

arsd (3} the principal purpose for whichythe information is used by the U.B. Patent-and Trademark
Office s to process andior examine your submission related to g patent application or gatent. if vou do
not furnish the requested information, te .S Patent and Trademark Office may not be able to
process andlor examine your subnission; which may result in termination of proceedings or

abandonment of the application or sxgiratinn of the patent
The information provided by you in this form will be subjectio the following routine uses:

1. Theinformation on this form will e treated confidentially by the extent allowed under the
Fragdom of Information Act {5 11.8.C, 852) and the Privacy Act (5:.5.0 5582a). Records frorm
this system of records may be disclosed o ihe Dépariment of Justice to deterring whethiar
gisclosure of these records s required by the Freedom of information Act,

& Arecord from this gystem .of records may be disciosed, g8 g routine use, i the course of
presenting svidence to & court, magistrate, oradministrative tribunal, including disclosures to

- opposing counaelin the course of setliement negotiations.

3. Avracordin this system of records mgy be disclosed, ag a routine use, to & Member of
Congress submitting a requastinvolving anindividual, fo-whom the record pertains, whan the
individual has requested assistance from the Member with respect 1o the subject matter of the
racerd,

4. Avecord inthis systers of records may be disclosed, as aroutine use, o a-contractor of the

Agancy 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, pursuantic 5 U.5.C. 852aim),

A record refated to an IMernational Apglication fled under the Patent Cooperation Treaty in

this system of recards may be-disciosed, a5 a routine tse, o the International Bursau of {he

World intellechual Property Organization, pursuant to the Patent Cooperation Treatly.

&, Arecord in this systern of récords may be disclosed, as arouting use, to anotherfederad
agency for purposes of National Security raview (38 U8, 181) and for eaview grsuant to
the Alomic Energy Act (42 US.CL218{c)).

7. Avecord from this system of records may be disclosed, as a routine use, 1o the Administrator
Gengral Bervices, or hisfherdesignes, during an inspection of resords conducted oy GSA as
part ot that agency's responsibllity o recommend Improvements ih records management
practices and programs, underauthority of 44 U.8.C, 2904 and 2808, Such disclosure ghall
be made in accordance with the G3Aregulations governing inspection of records for this
purpose, and any other relevant { Le., 354 or Comimerce) directive, Such disciosure shall not
ba used 10 make determinations about individuals.

8. Acrgcord from this sysiem of records may be disclosed, as 2 routine use, to the public after
elther publication of the spplication purstant 1o 38 U 8.8, 122(b)yor issuancs of & patent
pursuant 1o 35 LL8.C. 151, Further, a record may be disclosed, subjest to the limitations of 37
CFR 14, as a routine (3¢, 1o the public Fthe record was fled in an apphication which
became abandoned or in which the proceedings were terminated and which application is
refersnced by eifher a published applicatian, an applicztion open o public inspection oran
issued patent,

8. Arecord from this systemn of records may bedisciossd, as 2 muling uge, to a Federal, State,
ar local law enforcement agency, i the USPTO becomies awars of a violation or potential
victator of law or regulation.

o




FTORIADY (£6-12)

Approved 15 usethrough DWT/Z014. OMB 0651-0032

0.5, Paient and Tragemark Ofive. U.5. DEFARTMENT OF COMMERGE

tinder the Paperwork Reduction dctof 1095, 10 persong are renuired [orgspond W a-oollection of infordvatinn uriess i displays avalid OMS controfnumber.

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 AND ASSEMBLY

invention

Ag s betow named inventor, | hereby declare thail

isde rafior R . A :
This declaration ¥ 1 Theattached application, or

is directed to
United Btates application or PLT internationa! applicalion number

Ll

filed on

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

Lbelizve thet | am the ariginal inventor or an atginal joint inventer of 8 dlatmed nvention inthe application.

| hereby acknowiedge that any willfulfaise siatement mady in this declaration is punishable tGnder 18 LLS.CL 1001
by fine or impriscenment of not more than five (51 years, or both,

WARMMG;

Petitioner/applicant s cautioned fo aveid submitting personal information in documents filed inap t, pie -atiany that may
conbributedo nuentﬁ\* thefl. Perseaal information'such 28 social secur.o, wmbars, bark account muirmbers, of credit card numbess
{other than a thedk of credil card authorization form PTO-2038 sulimitled for payment purpas es) .o'a famired by the LSPTO
o support a petition or an application. JEthis ype of personatinformation is incluged in documents submitied o the USPTS,
petitonersiapplicants should consider redaﬂ‘srg such personal information from the dormwriq bafore submitting them tothe
UEFTD. Petitioner/apglicant is adiised that the record of g patent appiication is gvailzdle v the p i afier putlication of the
spplication (unlsss a non-publicafion request i compliance w:zh 3TCFR1.213(s8) is made inthe a ic fiontorissuance of @
patent. Furthermore, the record from an abandoned application may also be gvsilable to the pubis if the applicationis
refetgneed in 3 put shad application oran issusd patent {see 37 GER 1,141 Checks and credit card authorizationferms
FTO-2038 submilied forpayment purposes are nokbs etamed in the application file and therefore are not publicly availabla

LEGAL NAME OF INVERTOR

EREKSSON* Fredrik . Bate (Dptioaal)

Inventor:
-

Sigrsture: g«;w«»&)

Note: An application data sheet (PTC/AIANY or equivalent), including naming the entirte inventive entily: must sceompany this form.
Use'an addiions] FTO/SBAIAD T form for each addilicnal inventor.

This-coliection of information s required by 35 U.S.C. 115 and 37 CFR 183, The information iy required ta oblain or fetain o benell by the public which 1§ t file (and
by the USPTO Ry process) an applic Sonfide ity is governad. by So12Zand 370FR 1.1 and o4, This ooliechion sgsiimated 4o lake Tinnte to
complete, nehuding gathering, prepating, and Tirneeill vary dopending upon e .rsr.md jal case. Ay
cOiAems wn the ameunt of fime YOU PEGU burden, should be sent m th
Fatent an Tradermark Office, U8, Begainient ol Sommaice, PO. Rox 1456, Alsxandnie, VA "231q 1453, [0y NOT BEND
THIS ADDREZS. FEND T Commissioner for Patents, .0, Box 1450, Alexandria, VA 223131450,

i veusiged sasislanse iy campledivg theform, cal 1-800-F YQ-9159 aoi salent opfian 2.




PTOIBISIT [08-12)
Approved Tor use through 013120 DME 38810032
Ui Pslent and Trademak Office; U8, DEPARTMENT OF COMMERCE

Undgrthe Paperwark Reduction Actof 1998, nopersens. are requirsd o respond 1o a ecliention of information unless I displavs o valid OB contrel number.

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

Titie of | GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY

invention

As the below named invented, | breby declare that:

Thie declarstion 77 o o
C ; i The allache plication, o
s dirocted o ty" he attachad application, or

Y i, 5 . . e . ¥ . o 3
[ i Uniled Stales application or PCT infernalicnal application number

fifed on

The above-ideniifiad-application was made or authorized o e made by me.

{ believe that Fam the original nventor or an origingl joint inventor of 4 claimed invention in the agplication:

{ hereby acknowledge that any willful faise statemaent made in this declaration s punishable under 18 U.S.C. 1004
by finaor imprisonment of not moere than five (5) vears, or both,

WARNING:

Petitioner/applicant i5 cautisned fo avoid submitting personalinformatonin documents filed-in & patent application that may
contribute to idertity theft. Persorial infarmation such as social securily numbers, bank dacoount numbers, or Credit card nombers
{atherthian g check of credit card authorizaton form PTO-2038 submitied for gayment purposes) is never required by the USPTO
o support a pedition or an application. 1fihis type of personalinformation is included i documenis submitled to the USPTO,
petitioneslapplicants should sonsider redacting such personal infermation from the docurents before sutunitling thern 1o the
USPTO, Petitioner/applicant is advised thal the record of a palent apglication is avaliabis to the pubiic after publication of the
apphcation-{unless a nen-publicaticn request incompliance with 37 CFR 1.213{a) is made in the applisation) ooissuance oz
palent, Furthermare, the record from an abandoried application may also be gvaiiable o the public if the application s
referencedin g publishied application or an lssued patent {see 37 DFR 1.14). Checks andoredit card authorizaticn forms
PT0:-2038 submitted for payment purposes arenotretained in the application file and therefore are not publicly available.

LEGAL NAME OF INVEMNTOR

Inventor: i LSSQN, Matis-Ake Date {Optionad

i 3 .
Signature: T t‘«%‘i’fv B W e

v 20\G o5 el

Note: Anapplication data shest {PTOMAIN ] o equivalant), Including nerning the entive inventive entity, must'aceompany this-form.
Use anadditional PTOHSBSIAGT form for sach additional inventor.

This collettion of nfarmation s required by 35 US.0. 118 806 37 CFR 1,63, The infirmativn ¢ required to oDiain of retain g hanefit by the gublic which is io- il (and
by the USPTQ [0 pretessyan agplication. Confidentialily is govirned by 351550 122 and 37 CFFL 1,11 and 1.4, This coliéntion is sstimated o lake 1 minite 1o
complele, including gathsring, preparing, and submitting the completed applicaticn form o the USPTD, Time witl vary depending vpan the individuat case
copmmienis s the smount of tme you réqire & chmpletd this torm andfor auggestinns ©r reduding this burdes, should be sent to the Chiel information Officer, U.8.
Patent and Trademark Office 1S, Department of Commerde, 2.0, Box 1450, Slexandria, Va 323431250, D5 NOT SEND FEES OR COMPLETED FORMSE TO
THIS ADURESS. SEND TO: Commissioner for Patents, PO, Box 1450, Alexandria, VA 223131450,

i you nead asEisiance & sompleting the form, cail CH0N-PYLS189 and sefect option 2.




Privacy Act Statement

The Privacy Act of 1974 (P.L. 83679} requires that you be given centain information in connaction
with yoursubmission of thetattached form related 1o a patent agplication »r patent. Acoordingly,
pursuant fo the reguiremants of the Act, please be advised that! {1y the general asuthority for the
oplliection of this information is 35 U.S:C: 2(B3E}) (2) furnishing of the infarmation selisited is voluntary,
and {3} the principal purpose Tor which the information fs used by the U8, Patent and Trademari
Cifice is 1o procass and/or examing your submission refated to a patent application o patent, if you do
not-furnigh the requested informalion, the U.8. Palent.and Trademark Cffice.may not be able o

HIOGES

s and/or examing vous submission, which may resull in termination of procesdings or

abandonment of the application ot expiration of the patent.

The information provided by vou in this forrn witl be sublect tothe following routine uses:

@

The irformation orcthis formowdll be reated confidentially o the extent allowed under the
Freadom of information Act {5 U.8.C. 552} and the Privacy Act {5 U.8.C 5532} Records fram
this sysiem of records may he disclosed to the Department of Justice to determine whether
disclsure of these regords is reguired by the Fresdom.of Information Adt.

A record from this system of records may be disclosed, a5 a routing use, in the course of
gresenting evidence to acourt, magistrale, or gdministradive tribunal, including disclosures to
apposing counsel in the course of setilement negotiztions.

Avecord in this system of records fnay be disglosed, as & routing use, 1o 8 Member of
Songress submitiing a request fnvalving an individual, tawnom the record pertaing, when the
mdividual has reguested assistance from the Member with respact invthe subject mstter of the
record.

A repcordin this sysiem of records may be disclosed, as-a muline use, 1o a contractor of the
Agency having need for the information in order 1o performy a contrant. Redipients of
information shall be required to comply with the reguirements of the Privacy Actof 1974, as
amended, pursuantio 5 U8.0. 552a{m).

Arecord related {0 aniinternational Applicstion filed under the Patent Caoperation Treaty in
this system of records may be disclosed, as 2 mutihe use, to'the interrational Bureau of the
Werld Intellectual Progerty Organization, pursuant {0 the Patent Cooperation Traaty.

A record in this system of records may be disclosed, as & routing use, to ariother fadersl
ageney for purpesses of National Security review (38 U.S:C. 181 yand for review pursuant to
e Atomic Energy Act{42 U.8.C. 218{)).

& record fromy this systerm of records may be disclosed, as aroutine use, Wthe Administrator,
General Services, or his/her dasignes, during an inspection of records conducted by GSA as
parnt of that agenoy's résponsibility 10 reSommend improvemenis i records manapemeant
practices and programs, under authority of 44 1 5.0 2804 and 2806, Such disclosure shall
befnads in accordance with the GSA regulations governing inspection of records for this
purpose, and any otherrelevant {ie,, G8Aor Commerce) dirgctive. Such disclasura shall not
e used to make daterminations about individuals,

Acrecord frem this sysiem of records may be disclosed, as 8 rouling use, to the public after
ither publication of the application pursuant fo 35 U.5.C 122(0) or isstance of & patent
pursuant to 35 LL8.C. 1581, Further, a record may be disclosed, subject to the limitations.of 37
CFR 1.14, as grouting use, o the publiic if the record was filed in an apoplicaticriwhich
became abandoned or in which the proceadings ware terminated and which applicationis
refergniced by either g published application, an dpplication open to public inspection oran
issued palent,

A record from this svstem of records may be
ortocal law enforcement agency, i the UBPT
victation of law or regulation.

disciosad, as a routing use, toa Federal, State,
aware of & wolation or potential




Electronic Patent Application Fee Transmittal

Application Number: 15035774

Filing Date: 11-May-2016

Title of Invention: GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY
First Named Inventor/Applicant Name: Axel BERGMAN

Filer: Corinne R. Gorski

Attorney Docket Number: SC 14208W0US

Filed as Large Entity

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

Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
OATH/DECL > 30 MOS FROM 371 COMMENCEMENT 1617 1 140 140
PROCESSING FEE, EXCEPT PROV. APPLS. 1830 1 140 140

Petition:

Patent-Appeals-and-Interference:




Sub-Total in

Description Fee Code Quantity Amount USD($)
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 280




Electronic Acknowledgement Receipt

EFS ID: 37133697
Application Number: 15035774
International Application Number:
Confirmation Number: 3999

Title of Invention:

GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY

First Named Inventor/Applicant Name:

Axel BERGMAN

Customer Number:

78686

Filer:

Corinne R. Gorski

Filer Authorized By:

Attorney Docket Number:

SC 14208WOUS

Receipt Date: 11-SEP-2019
Filing Date: 11-MAY-2016
Time Stamp: 15:06:21

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $280

RAM confirmation Number E20199AF06467132
Deposit Account 505792

Authorized User

Corinne Gorski

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

37 CFR 1.17 (Patent application and reexamination processing fees)

37 CFR 1.19 (Document supply fees)




37 CFR 1.20 {Post Issuance fees)

37 CFR 1.21 {Miscellaneous fees and charges)

File Listing:
Document s . . File Size(Bytes Multi Pages
Document Description File Name ( y i . . 9
Number Message Digest | Part/.zip| (ifappl.)
145931
1 Issue Fee Payment (PTO-85B) 14208WQUSIssueFeePartBll.pdf no 1
€353991f11f1b15528b4afb5ea0056db633d
bc56
Warnings:
Information:
830762
2 Oath or Declaration filed 14208WOUSS|gn§deathBergm no 2
an. p 143dec84568d84eb257fcc003f613e42bde
Warnings:
Information:
915770
3 Oath or Declaration filed 14208WOUSS|grljedeathErlksso no 2
n.p de81c32965c002b600f0148d79a9d5f46d7
6e678
Warnings:
Information:
833476
4 Oath or Declaration filed 14208WOUSSB|zne;ijathEr|ksso no 2
n p 002350a78257e0c0561158dd85dfob347bd
Warnings:
Information:
835342
5 Oath or Declaration filed 14208WOUSS|gn;deathHaIIbe no 2
rgp 7b9f52d4b462742985705d077c6bd7a42f6|
Warnings:
Information:
669102
6 Oath or Declaration filed 14208WOUSS|gnch10athHoImb no 2
erg.p 8d7874a%a406d4d72065c9c7d4fdas552265
5b363
Warnings:

Information:




1345910

14208WQUSSignedQOathLarsso

7 Oath or Declaration filed df no 3
n.p 34bb36ef097d739b4d 1a866f574abcb8d 00
2dobd
Warnings:
Information:
1344748
8 Oath or Declaration filed 14208WOUS§|gtnzcéOathMalmq no 3
vis p fc3ab56c947797c95c06bb06306b0a2cc2fe
7956
Warnings:
Information:
911022
9 Oath or Declaration filed 14208WOUSSI93?doathNI|SSO no 2
n. p 689148f6edb764d00943fd 7aeafea54 38ffd
1d03
Warnings:
Information:
32184
10 Fee Worksheet (SB06) fee-info.pdf no 2
aea8d2alca983bdcbadf4255530f05e65bck]
1d22
Warnings:
Information:
Total Files Size (in bytes): 7864247

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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




UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WwWW. uspto.gov

| APPLICATION NO. l FILING DATE FIRST NAMED INVENTOR P\TTORNEY DOCKET NO.| CONFIRMATION NO. I
15/035,774 05/11/2016 Axel BERGMAN SC 14208W0OUS 3999
| EXAMINER |
7590 09/23/2019
Sandvik Intellectual Property FRANCIS, FAYE
4730 Consulate Plaza Drive
Suite 190 | ART UNIT | PAPER NUMBER I
Houston, TX 77032 3725
| NOTIFICATION DATE | DELIVERY MODE J
09/23/2019 ELECTRONIC

Notice of Abandonment

This application is abandoned in view of:
1.3 The applicant's failure to timely file a proper reply to the Office letter mailed on

(a) Q A reply was received on (with a Certificate of Mailing or Transmission date ), which is
after the expiration of the period for reply (including a total extension of month(s)) which expired on

(b) O No reply has been received.

2. O Applicant's failure to timely pay the required issue fee and publication fee, if applicable, within the statutory
period of three months from the mailing date of the Notice of Allowance (PTOL-85).

(a)Q The issue fee and publication fee, if applicable, was received on (with a Certificate of Mailing or
Transmission date ), which is after the expiration of the statutory period for payment of the issue
fee (and publication fee) set in the Notice of Allowance (PTOL-85).

{b)Q The submitted fee of $ is insufficient. A balance of $ is due.

The issue fee required by 37 CFR 1.18is $ .
The publication fee, if required by 37 CFR 1.18(d), is $
(c) Q The issue fee and publication fee, if applicable, has not been received.

3. O Applicant's failure to timely file corrected drawings as required by, and within the three-month period set in, the
Notice of Allowability (PTO-37).

(a)3 Proposed corrected drawings were received on (with a Certificate of Mailing or Transmission
dated ), which is after the expiration of the period for reply.

(b) (4" No corrected drawing have been received.

4, Applicant's failure to timely file the inventor's oath or declaration no later than the date on which the issue fee
was paid as required by the Notice Requiring Inventor's Qath or Declaration (PTO-2306).

(a)Q An inventor's oath or declaration was received on (with a Certificate of Mailing or Transmission date
/ ), which is after the date on which the issue fee was paid.

(b) 4 While an oath or declaration (or substitute statement) for one or more inventors was received, an oath or
declaration {or substitute statement) for at least one other inventor has not been received.

(c) O No inventor's oath or declaration has been received.

5. O Drawings received on were disapproved by examiner. See examiner's response dated

6. O Corrected drawings were received on , which is after the expiration of the one-month period for reply
set in examiner's response dated

7.3 No corrected drawings have been received in reply to one-month period set in examiner's response dated

. The reazhogﬁs_) lbg\low:é\/&ul Oa'H\ ,Fa/ Amz— Ho )OM Eer:). See

g, AEGQ. DTS,

oo}

Petitions to revive under 37 CFR 1.137(a) or request to withdraw the holding of abandonment under 37 CFR 1.181,

should be promptly filed to minimize any negative effects on patent term.

(571)-272-4200 or 1(888)-786-0101
Patent Publication Branch

Office of Data Management

FORM PTO-ABNO (Rev. 03/17)
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Filing Date: 11-May-2016

Title of Invention: GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY
First Named Inventor/Applicant Name: Axel BERGMAN

Filer: Corinne R. Gorski

Attorney Docket Number: SC 14208W0US

Filed as Large Entity

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

Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
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Claims:
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Petition:
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Post-Allowance-and-Post-Issuance:
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Miscellaneous:

Total in USD ($)
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Filing Date: 11-MAY-2016
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Application Type:
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Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $2000

RAM confirmation Number E20206HF55399546
Deposit Account 505792

Authorized User

Corinne Gorski

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

37 CFR 1.17 (Patent application and reexamination processing fees)

37 CFR 1.19 (Document supply fees)




37 CFR 1.20 {Post Issuance fees)

37 CFR 1.21 {Miscellaneous fees and charges)

File Listing:
Document s . . File Size(Bytes Multi Pages
Document Description File Name ( y i . . 9
Number Message Digest | Part/.zip| (ifappl.)
217351
Petition for review by the PCT legal 14208WOQOUSPetitiontoRevivesb)
1 ffi 0064.pdf no 3
ortice p 4469a34082039307dd7006cd3c4ef81af19q
7al15
Warnings:
Information:
809249
2 Affidavit-not covered under specific rule 14208WOUSG(erfsk|Statement. no 3
p 6a9f84bd0eea6773a4a2f1087bcf90eb1371
1a25
Warnings:
Information:
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Information:
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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.




Doc Code: PET.OP
Document Description: Petition for Review by the Office of Petitions

PTO/SB/64 (01-18)

Approved for use through 11/30/2020. OMB 0651-0031

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

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

PETITION FOR REVIVAL OF AN APPLICATION FOR PATENT g"ge; :“zmobegr\‘x;’gﬁ%
ABANDONED UNINTENTIONALLY UNDER 37 CFR 1.137(a)

Page 1 of 2

First named inventor: Axel Bergman

Application No.: 15/035,774 Art Unit: 3725
Filad: May 11, 2016

Examiner: [aYye Francis

e | Gyratory Crusher Main Shaft and Assembly

Attention: Office of Petitions
Mail Stop Petition
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
FAX (571) 273-8300

NOTE: If information or assistance is needed in completing this form, please contact the Office of Petitions at (571) 272-3282.

The above-identified application became abandoned for failure to file a timely and proper reply to a notice or action by the United States
Patent and Trademark Office. The date of abandonment is the day after the expiration date of the period set for reply in the Office notice or
action plus any extensions of time actually obtained.

APPLICANT HEREBY PETITIONS FOR REVIVAL OF THIS APPLICATION.
NOTE: A grantable petition requires the following items:
(1) Petition fee;
(2) Reply and/or issue fee;
(3) Terminal disclaimer with disclaimer fee — required for all utility and plant applications filed before June 8, 1995, and for all
design applications; and
(4) Statement that the entire delay was unintentional.

1. Petition fee

|:| Small entity fee $ (37 CFR 1.17(m)). Applicant asserts small entity status. See 37 CFR 1.27.

Micro entity fee $ (37 CFR 1.17(m)). Applicant certifies micro entity status. See 37 CFR 1.29.
Form PTO/SB/15A or B or equivalent must either be enclosed or have been submitted previously.

Ii‘ Undiscounted fee $ 2000 (37 CFR 1.17(m)).
2. Reply and/or fee

A The reply and/or fee to the above-noted Office notice or action in the form of

(identify the type of reply):

I:' has been filed previously on
I:' is enclosed herewith.
B The issue fee and publication fee (if applicable) of $ 1000

Ii' has been paid previously on May 28, 2019

|:| is enclosed herewith.

This collection of information is required by 37 CFR 1.137(b). The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11, 1.14 and 41.6. This collection is estimated to take 1 hour to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
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 Petition, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.



Doc Code: PET.OP
Document Description: Petition for Review by the Office of Petitions

PTO/SB/64 (01-18)

Approved for use through 11/30/2020. OMB 0651-0031

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

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

PETITION FOR REVIVAL OF AN APPLICATION FOR PATENT
ABANDONED UNINTENTIONALLY UNDER 37 CFR 1.137(a)
Page 2 of 2

3. Terminal disclaimer with disclaimer fee
Ii‘ Since this utility/plant application was filed on or after June 8, 1995, no terminal disclaimer is required.

I:' A terminal disclaimer (and disclaimer fee (37 CFR 1.20(d)) of $ ) disclaiming the required period of time is enclosed
herewith (see PTO/SB/63).

4. STATEMENT: The entire delay in filing the required reply from the due date for the required reply until the filing of a grantable petition
under 37 CFR 1.137(a) was unintentional. [NOTE: The United States Patent and Trademark Office may require additional information if
there is a question as to whether either the abandonment or the delay in filing a petition under 37 CFR 1.137(a) was unintentional

(MPEP 711.03(c), subsections (ll1){C) and (D}).]

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may contribute to
identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers (other than a check or
credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO to support a petition or an
application. If this type of personal information is included in documents submitted to the USPTO, petitioners/applicants should consider
redacting such personal 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 application {unless a non-publication request in compliance
with 37 CFR 1.213(a) is made in the application) or issuance 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 PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly
available.

/Corinne R. Gorski/ June 18, 2020

Signature Date
Corinne R. Gorski 34339
Typed or Printed Name Registration Number, if applicable
corinne.gorski@sandvik.com 703-505-4761
Address Telephone Number
Address

Enclosures:

Ii‘ Fee Payment
I:' Reply

I:' Terminal Disclaimer Form

Ii‘ Additional sheet(s) containing statements establishing unintentional delay

|:| Other:

CERTIFICATE OF MAILING OR TRANSMISSION [37 CFR 1.8(a)]

I hereby certify that this correspondence is being:

I:' Deposited with the United States Postal Service on the date shown below with sufficient postage as first class mail in an envelope
addressed to: Mail Stop Petition, Commissioner for Patents, P. O. Box 1450, Alexandria, VA 22313-1450.

I:l Transmitted by facsimile on the date shown below to the United States Patent and Trademark Office at (571) 273-8300.

Date Signature

Typed or printed name of person signing certificate




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 (6 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(0)).

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

A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C.
151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to
the public if the record was filed in an application which became abandoned or in which the proceedings
were terminated and which application is referenced by either a published application, an application
open to public 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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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
15/035,774 05/11/2016 Axel BERGMAN SC 14208WOQUS 3999
78686 7590 08/24/2020 | XAMINGR |
Sandvik Intellectual Property
3200 Highlands Parkway SE FRANCIS, FAYE
#200
Smyrna GA 30082 | ART UNIT | PAPER NUMBER |
3725
| NOTIFICATION DATE | DELIVERY MODE |
08/24/2020 ELECTRONIC

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

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

corinne.gorski @sandvik.com
patents @sandvik.com

PTOL-90A (Rev. 04/07)



UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450

www.uspto.gov

In re Application of

Axel Bergman, et al. :

Application No. 15/035,774 : ON PETITION
Filed: May 11, 2016 :

Attorney Docket No. SC 14208WOUS

This is a decision on the petition under the unintentional provisions of 37 CFR 1.137(a), filed
June 18, 2020, to revive the above-identified application.

The petition is DISMISSED.

Any request for reconsideration of this decision must be submitted within TWO (2) MONTHS
from the mail date of this decision. Extensions of time under 37 CFR 1.136(a) are permitted.

The reconsideration request should include a cover letter entitled “Renewed Petition under
37 CFR 1.137(a).” This is not a final agency action within the meaning of 5 U.S.C. § 704.

The application became abandoned on September 12, 2019, for failure to timely file the
inventors’ oath or declaration or substitute statement no later than the date on which the issue fee
is paid. A Notice of Abandonment was mailed on September 23, 2019.

A grantable petition under 37 CFR 1.137(a) must be accompanied by: (1) the required reply,
unless previously filed; (2) the petition fee as set forth in 37 CFR 1.17(m); (3) a statement that
the entire delay in filing the required reply from the due date for the reply until the filing of a
grantable petition pursuant to 37 CFR 1.137(a) was unintentional; and (4) any terminal
disclaimer (and fee as set forth in 37 CFR 1.20(d)) required by 37 CFR 1.137(d). Where there is
a question as to whether either the abandonment or the delay in filing a petition under 37 CFR
1.137 was unintentional, the Director may require additional information. See MPEP
711.03(c)(D)(C) and (D).

The petition does not comply with requirement (1). A review of the record indicates the request
under 37 CFR 1.48 was filed on June 03, 2019 but was not entered because the fee was missing.
The Petition to Revive filed on June 18, 2020, included an executed Oath/Declaration for
Inventor Anne HOLMBERG but Office records do not reflect an inventor by that name.



In re Application No. 15/035,774

37 CFR 1.312 states, no amendment may be made as a matter of right in an application after the
mailing of the notice of allowance. Any amendment filed pursuant to this section must be filed
before or with the payment of the issue fee, and may be entered on the recommendation of the
primary examiner, approved by the Director, without withdrawing the application from issue.

Since 37 CFR 1.312 prohibits amendments to the disclosure after the payment of an issue fee, in
order for the amendments to be accepted as part of the required reply, a renewed petition under
37 CFR 1.137(a) must include a petition to withdraw this application from issue under the
provisions of 37 CFR 1.313(¢)(2), a Request for Continued Examination under 37 CFR
1.114, and the required fees.

The renewed petition under 37 CFR 1.137(a) is not required to be accompanied by a petition fee
under 37 CFR 1.17(m).

Further correspondence with respect to this matter should be delivered through one of the
following mediums:

By mail: Mail Stop PETITIONS
Commissioner for Patents
Post Office Box 1450
Alexandria, VA 22313-1450

By hand: Customer Service Window
Mail Stop Petitions
Randolph Building
401 Dulany Street
Alexandria, VA 22314

By fax: (571) 273-8300
ATTN: Office of Petitions

By internet: EFS-Web!

Any questions concerning this matter may be directed to Schene Gray at (571) 272-2581 or in
her absence the undersigned at (571) 272-3222.

/KENYA A THORNTON MCLAUGHLIN/
Attorney Advisor, OPET

U www.aspio.goviebe/sfs _beipbtmt (for help using EFS-Web call the Patent Electronic Business Center
at (866) 217-9197)




PTO/SB/140 (11-10)

Approved for use through x/xx/201x. OMB 0651-00xx

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

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

PETITION TO WITHDRAW AN APPLICATION FROM ISSUE AFTER PAYMENT OF
THE ISSUE FEE UNDER 37 CFR 1.313(¢)(2)

First named inventor: Axel BERGMAN
Application No.: ~ 15/035,774 Art Unit: 3725

Filed: May 11, 2016 Examiner: Faye Francis

Title:  GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY

Attention: Office of Petitions

An application may be withdrawn from issue for further action upon petition by the
applicant. To request that the Office withdraw an application from issue, applicant must
file a petition under this section including the fee set forth in § 1.17(h) and a showing of
good and sufficient reasons why withdrawal of the application from issue is necessary.

APPLICANT HEREBY PETITIONS TO WITHDRAW THIS APPLICATION FROM ISSUE
UNDER 37 CFR 1.313(c).

A grantable petition requires the following items:

(1) Petition fee; and

(2) One of the following reasons:
(a) Unpatentability of one or more claims, which must be accompanied by an
unequivocal statement that one or more claims are unpatentable, an amendment to
such claim or claims, and an explanation as to how the amendment causes such
claim or claims to be patentable;
(b) Consideration of a request for continued examination in compliance with §
1.114 (for a utility or plant application only); or
(c) Express abandonment of the application. Such express abandonment may be
in favor of a continuing application, but not a CPA under 37 CFR 1.53(d).

1. Petition Fee
kK $__ 140.00(37 CFR 1.17(h)).

2. Reason for withdrawal from issue
[0 One or more claims are unpatentable
[0 Amendment and explanation attached
& Consideration of a request for continued examination (RCE)



X RCE request attached
00 RCE fee attached
00 RCE submission attached
O Applicant hereby expressly abandons the instant application (any attorney/agent signing for
this reason must have been given power of attorney)
THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES
I certify, in accordance with 37 CFR 1.4(d)(4) that [ am:

o An attorney or agent registered to practice before the Patent and Trademark Office who has
been given power of attorney in this application

& An attorney or agent registered to practice before the Patent and Trademark Office
o A sole inventor

o A joint inventor; I certify that I am authorized to sign this submission on behalf of all of the
inventors

o A joint inventor; all of whom are signing this e-petition

o The assignee of record of the entire interest that has properly made itself of record pursuant to
37 CFR 3.71.

[Corinne R. Gorski/ October 22, 2020
Signature Date
Corinne R. Gorski 34,339
Typed or printed name Registration Number, if applicable

This collection of information is required by 35 U.S.C. §§ 131 and 132, 37 CFR 1.313(c), and 37 CFR 1.17(h). 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 1 hour to complete, including
gathering, preparing, and submitting the completed 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.

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



Privacy Act Statement

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

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

1.

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

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

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

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

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

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

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

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

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



Doc code: RCEX PTO/SB/30EFS (02-18)

Doc description: Request for Continued Examination (RCE) Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL
(Submitted Only via EFS-Web)

Application | | 2620774 Filing | bo16.05.11 Docket Number | . 1 5 08wous At b5
Number Date (if applicable) Unit

First Named| . | BERGMAN Examiner FAYE FRANCIS

Inventor Name

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application.
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8,
1995, or to any design applicaticn. The Instruction Sheet for this form is located at WWW.USPTO.GOV

SUBMISSION REQUIRED UNDER 37 CFR 1.114

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the crder
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s)
entered, applicant must request non-entry of such amendment(s).

] Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a
submission even if this box is not checked.

[ ] Consider the arguments in the Appeal Brief or Reply Brief previously filed on

[ ] Other

[X] Enclosed

[] Amendment/Reply
|:| Information Disclosure Statement (IDS)

|:| Affidavit(s)/ Declaration(s)

<] Other

Renewed Petition Under 37 CFR 1.137(a); Petition to Withdraw From Issue under 37 CFR 1.313(c)(2)

MISCELLANEOUS

|:| Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a period of months
{Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17{i) required)

[] Other

FEES

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed.
|Z| The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to
Deposit Account No F505792

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED

X Patent Practitioner Signature

Applicant Signature

EFS - Web 2.1.16



Doc code: RCEX

Doc description: Request for Continued Examination (RCE)

PTO/SB/30EFS (02-18)

Approved for use through 11/30/2020. OMB 0651-0031

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

Signature of Registered U.S. Patent Practitioner

Signature

|'Corinne R. Gorski/

Date (YYYY-MM-DD)

EO20—1 0-22 I

Name

Corinne R. Gorski

Registration Number

339

This collection of information is required by 37 CFR 1.114. 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.8.C. 122 and 37 CFR 1.11 and 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.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.

EFS - Web 2.1.16



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 353 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.5.C. 552) and the Privacy Act (5 U.5.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.S5.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.5.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record may
be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an
application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

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

EFS - Web 2.1.16




Electronic Patent Application Fee Transmittal

Application Number: 15035774

Filing Date: 11-May-2016

Title of Invention: GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY
First Named Inventor/Applicant Name: Axel BERGMAN

Filer: Corinne R. Gorski

Attorney Docket Number: SC 14208W0US

Filed as Large Entity

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

Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
PETITION FEE- 37 CFR 1.17(H) (GROUP 11I) 1464 1 140 140

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:




Description

Fee Code Quantity

Amount

Sub-Total in

UsD($)
Extension-of-Time:
Miscellaneous:
RCE- 1ST REQUEST 1801 1 1360 1360
Total in USD ($) 1500




Electronic Acknowledgement Receipt

EFS ID: 40918043
Application Number: 15035774
International Application Number:
Confirmation Number: 3999

Title of Invention:

GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY

First Named Inventor/Applicant Name:

Axel BERGMAN

Customer Number:

78686

Filer:

Corinne R. Gorski

Filer Authorized By:

Attorney Docket Number:

SC 14208WOUS

Receipt Date: 22-0CT-2020
Filing Date: 11-MAY-2016
Time Stamp: 14:24:03

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $1500

RAM confirmation Number E20200LE24366306
Deposit Account 505792

Authorized User

Corinne Gorski

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

37 CFR 1.17 (Patent application and reexamination processing fees)

37 CFR 1.19 (Document supply fees)




37 CFR 1.20 {Post Issuance fees)

37 CFR 1.21 {Miscellaneous fees and charges)

File Listing:
Document s . . File Size(Bytes Multi Pages
Document Description File Name ( y i . . 9
Number Message Digest | Part/.zip| (ifappl.)
1351547
1 Request for Consggm Bxamination | 45 68WOUSRCEsb0030efs.pdf no 3
( ) 4c015b7650ed5b8bb14a7d2dde7b79c1b1
c1a%00
Warnings:
Information:
142556
14208WQOUSPetitiontoWithdra
2 Petition to Withdraw from Issue no 3
WFromISSUE37CFE1_31 3C2pdf 8744af2dd284388d572307311e97c8ad8ae]
Warnings:
Information:
1936436
3 Petition for review by the Office of 14208WOUSRenewedPetition1 o 19
Petitions 137a.pdf
b22cfc011636064ec29f76d770da77a6¢7 3e|
Warnings:

The PDF file has been signed with a digital signature and the legal effect of the document will be based on the contents of the file not the

digital signature.

Information:
32043
4 Fee Worksheet (SB06) fee-info.pdf no 2
2e7ed80922d34293bdelabfdd7364ed2f4q|
6e221
Warnings:
Information:
Total Files Size (in bytes): 3462582




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.




Patent
Attorney Docket No. SC 14208WOUS
Date: October 22, 2020

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of

Axel BERGMAN et al Confirmation No.: 3999
Application No.: 15/035,774
Examiner: Faye Francis

Filed: May 11, 2016

Group Art Unit: 3725

For:  GYRATORY CRUSHER MAIN
SHAFT AND ASSEMBLY

N N N N N N N N N N N

MAIL STOP PETITIONS
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

RENEWED PETITION UNDER 37 C.F.R. §1.137(a)
Sir:
The above-identified application became abandoned for failure to file a timely and proper
reply to a notice or action by the United States Patent and Trademark Office.
Further to the Petition filed June 18, 2020, submitted herewith is a copy A Request for
the Correction to Inventor Name under 37 CFR 1.48(f) that was filed on July 13, 2016 along
with a corrected ADS indicating the correct spelling of Ms. Homberg’s last name and a signed

oath/declaration by Anne “Holmberg” and Electronic Patent Application Fee Transmittal and

Electronic Acknowledgement Receipt EFS ID 26340281.

APPLICANT HEREBY PETITIONS FOR REVIVAL OF THIS APPLICATION.

The undiscounted petition fee of $2000.00 according to 37 CFR 1.17(m) has been

previously submitted.



Patent
Attorney Docket No. SC 14208WOUS
Date: October 22, 2020

A Reply in the form of a Request for Continued Examination and the required fee

accompanies this Renewed Petition.

The issue fee and publication fee of $ 1000.00 has been paid previously on May 28,
2019.

Since this utility/plant application was filed on or after June 8, 1995, no terminal

disclaimer is required.

The entire delay in filing the required reply from the due date for the required reply until

the filing of a grantable petition under 37 CFR 1.137(a) was unintentional.

/Corinne R. Gorski/ October 22. 2020
Corinne R. Gorski Date

Sandvik Intellectual Property
3200 Highlands Parkway SE
#200

Smyrna, GA 30082

Tel. 703-505-4761



PTO/AIA/14 {03-13)

Approved for use through 01/31/2014. OMS 0651-0032

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

Under the Paperwork Reductian Act of 1288, no persons are required to respond to 8 collection of information urdess it centains. a vatid OMB control number,

Attorney Docket Number | 8C 14208W0US

i Application Data Sheet 37 CFR 1.76

Application Number

Title of invention | GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
biblicgraphic data arranged in aformal specified bythe United States Palent and Trademark Gffice as outlined in 37 CFR 1.76.

i This document may be completed electronically and submitted to the Office in elecironic format using the Electronic Filing System (EF S} or the
document may be printed and included in & paper filed application.

Secrecy Order 37 CFR 5.2

inventor information:

inventor 14

Prefix; Given Name Middle Name Family Nams Suffix!

Axel BERGMAN
Residence Information (Select One} () USResidency  (8) Non US Residency () Active US Military Service

City | Mabmo Country of Residence | SE

Mailing Address of Inventor:

Address 1 Falsterbogatan 20
Address 2 s-21438
- City Malrmo E State/Provincs
SE

- Postal Code E Country

Inventor 2
Legal Name

Prefix] Given Name Middle Name

- Mikael M

City Eslov Country of Residence i SE

:Maiiing Address of invenion

Address 1 I Ostarpsvagen 11

- Address 2 S-24153
City ' Eglov E State/Province I """""""""
Postal Code 3 E Country i ! SE

Inventor 3
Legal Nams

£F8 Web 2.2.8



FTOIAIANA (03-13)

Approved for use through 01/31/2014, OMB 06510032
U.5. Patent and Trademark Office; U8, DEPARTMENT OF COMMERCE
Under the Papenwork Reduction Act of 1985, no persons are required to respond to-a collection of information unless it Contains a valid OMB contral number.

Application Data Sheet 37 CFR 1.76

Attorney Dacket Number

3C 14208WO0US

Application Number

Title of invention

GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY

Residence Information {Select One} (O US Residency

24

Prefixi Given Name Middle Name ' m?amiiy Mame Sutfix
Pagic & ‘MALMQViST
Residence information (Select One} () US Residency (&) Non US Residency () Active US Military Service
City Svedala Country of Residence i 5E
Mailing Address of inventor: T
Addrass 1 ‘Nisakessongalan 31
Address 2 $-23333
”Céty Svedala | | State/Province
Postal Code | Countryi | SE
Y O O e ——————
Legal Name
Prefix; Given Name Middle Name Family Name Suffix
- Anders HALLBERG
Residence Information (Select One) () LS Residency  (8) Non US Residency () Active US Military Service
City |SodraSandby Country of Residence ! SE
Mailing Address of Inventer:
Address 1 Stubbvagen 28
Address 2 s24733
- City l Sodra Sandby | State/Provinge |
. Postal Code o | Countryi SE
I OO B ettt
Legal Name
Prefixy Given Name Middle Name Famaiy Name Suffix
Matts-Ake L NILSSON
F)

Non US Residency () Active US Military Service

City | Gards Kopinge

Country of Residence i

SE

Maiiing Address of Inventor:

Address 1 Ninas vag 5

Address 2 saeeti7
City E Gards Kopinge l State/Province

Postal Code i Country| § SE

EFS Web 2,28
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Approved for use through 01/31/2014.
LS. Patent and Trademark Office; US, DEPARTMENT

QIAIAM4 (03-13)
OMB 0851-0032
OF COMMERCE

Underthe Paperwork Reduction Act of 1985, o persons are required to respend to a collection of information unfess it containg a valid OMB controf number.

Attorney Docket Number | SC 14208W0US

| Application Data Sheet 37 CFR 1.76

Anpiacat on Numbez

Title of Invention

fnvenior 8
Legal Name
- Prefix| Given Name Middle Name { Family Name Suffix
Fredrik ERIKSSON
Residence Information {Select One} (O USResidency (3 Non US Residency () Active US Military Service
icity | Maimo Country of Residence | SE

Malling Address of Inventor

Address 1 . Gronegatan 34

8-21127

Address 2

J Malmo State/Province

City

Postal Code Countryt f SE

foventor 7

Legal Name

Prefixi Given Name Middle Name Family Name

Suffix

Benglt-Arne ERIKSSON

" Residence Information {Select Ong} () US Residency (s) Non US Residency

(\ Active US Military Service

Svedala ' Country of Residence i

City SE

Mailing Address of inventor:

Address: 1 Sveagatan 4

" Address 2 523333

City State/Province

[ Svedala

i

Postal Code i 8&

Countryi

Inventor 8

Legal Name

Prefix] Given Name Middle Name Family Name

Suffix,

Anne bl

E-E&Gr

R T2 APEEN

‘ Residence Information (Select One) () US Residency

(3} NonUS Rasidency

O Active US Military Service

"City

Loddekopinge

;Countey of Residence |

SE

Mailing Address of inventon

Address 1

Bagerivagen 22

Address 2

5-248 30

EFS Webh 2,26



PTOAIANMA {03-13)

Approved for use through 91/31/2014 . .OMB 0851-0032

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

Linder the Paperwork Reduction Acl of 1888, nu persons are required to respond 1o a collection of information unfess it contains a valid OMB controf number,

Attorney Docket Mumber | 8C 14208WOUS )

Application Data Sheet 37 CFR 1.78 e
Application Number

Title of Invention { GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY

| City Loddekopings State/Province I
- Postal Code [ | Countryi I SE

| All Inventors Must Be Listed - Additional Inventor information blocks may be
- 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 Mumber 78686

Email Address

Application Information:

Title of the invention GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY

Attorney Docket Number, SO 14208WO0US Small Entity Status Claimed [ ]
Application Type | Nonprovisienal |

Subject Matter Utility ‘

Total Number of Drawing Sheets (if any) Suggested Figure for Publication (if any)

Publication Information:
[T] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under

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

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing |
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer |
Number will be used for the Representative Information during processing. 5

Please Select One: | (%) Custorner Number (O US Patent Practitioner (O timited Recognition {37 CFR 11.6)

Cusiomer Number 78686

EFS Web2.2.8




PTOAIAM & (0313)

Approved for use through C1H31/2044, OMB 0851-0032

1.8, Patent and Trademark O ;UG DEPARTMENT OF COMMERCE

Under the Papaiwerk Reduction Act of 1998, no persons are required 1o respond 1o a collection of information uniess it contains a valid OMB control number,

. . Attorney Docket Number SC 14208WOUS
Application Data Sheet 37 CFR 1.78

Application Number

Title of tvantion GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY

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

Prior Application Status | Fending

Application Number Continuity Type Prior Application Number

a 371 of international PCT!EPQOM!SGQSQ

Additional Domestic Benefit/National Stage Data mayvﬁé”generated within this form
by selecling 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 sheel
constitites the daim for priority asrequired by 35 UG, 118(k) and 37 CFR '1.55(d). Whed pricrity is claimed to a foreign application
ithat is aligible for retrieval under the priority document exchange program (F’DX)‘ the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(h){(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time: period specified in:37 CFR 1.55(g)(1).

,,,,,, . R \Q\j
3

_ Application Number Countryi Filing Date (YYYY-MM-DD} Access Code' (if applicable)
13192402.8 Ep 2013-11-12 '
Additional Foreign Priority Data may be generated within this form by selecting the

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

[] 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:

EFS Web 228



PTOMAIA4 (03-13)

Approved for use through 0173172014, OMB 0651-0032

.8, Patent and Trademark Office, U. 8 DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995; no persons are required to respond to a solfection of information unless it contains a valid OMB contral number,

Attorney Docket Number | SC 14208WO0OUS

Application Data Sheet 37 CFR 1.78 — -
: Application Number

Title of Invention | GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY

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

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

is filed access to the instant patent application. See 37 CFR 1.14(c) and (h). This box should not be checked if the applicant
does not wish the EPO, JPO, KIPO, WIPQ, 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), accass 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 pateni application

claims priority under 35 U.8.C. 119(a-{d) if a copy of the foreign application that satisfies the certified copy reguirement of
37 CFR 1.55 has been filad in the instant patent application; and 3) any U.S. application-as-filed from which benefitis
sought in the instant patent application.

In accordance with 37 CFR 1.14(c), aceess may be provided to information conceming the date o {iling this Authorization,

Applicant Information:

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

i Applicant. 1
If the applicant is the inventor (or the remaining joint inventor of 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 be
identified in this section.

(&) Assignee (O Legal Representative under 35 U.S.C. 117 O Joint Invenior
(O Person to whormn the inventor is cbligated to assign. O Persor who shows sufficient proprietary inferest

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. X

Grganization Name | sannvik INTELECTUAL PROPERTY AR

Mailing Address Information For Applicant:

Address1 | SE-811 81

Address 2

City Sandviken State/Province
G E Sk P
Phone Number Fax Number

EFS8Wab 2,28



Undar the Paperwork Reduction Act of 1865, no persons are reguired to respond 1o a-collection of information unless it contains & valid OMB control number,

PTOAIAM S (03-13)

Approved for use through 01/31/2014. OMB 0851-0032
.8, Patent and Traderark Office; U.S. DEPARTMENT OF COMMERCE

 Application Data Sheet 37 CFR 1.76

Attorney Docket Number

| SC 14208W0OUS

Apgplication Number

Titie of invention

GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY

Email Address

Additional Applicant Data may be genetatad within this form by selecling the Add bution.

Non-Applicant Assignee Information:

Providing assignment information in this section does not subsitite for compliance with any regquirement of part 3.of Title 37 of CFR to
have an assignment recordad 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 s obligated to assign, or person who otherwise shows sufficient proprietary interest); as the patent application publication will
include the name of the applicant(s)..

ifthe Assignse is an Organization check here,

L]

Prefix

Given Name

| Middle Name

Family Name

Suffix

Malling Address information For Non-Applicant Assignes:

: Address 1

| Address 2

' City State/Province
Countryi Postal Code

Phone Number

Fax Number

Email Address

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

Signature:
NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for sigrhvé'éis're reéguiremems and
certifications.

. Signature  [/Corinne Gorski/ Date (YYYY-MM-DD3{ 2016-05-14

First Name

{.ast Name

Corinne

- Gorski

Registrétion Number

34330

Additional Signature may be ganeratad within this form by selecting the Add bution.

EFS Web 2.2.6




PTO/AIN14 {03-13)
Approved for use through G1/31/2014. OMB 0651-0032
U.5. Patant and Trademark Office; .S, DEPARTMENT OF COMMERCE

Attorney Dockst Number | 8C 14208W0US

Title of invention | GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY

This ¢ollection of information is required by 37 CFR 1.76. The information is required to obtain or retain-a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes.to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions. for reducing this burden, should be sent to the Chief Information Officer, 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 2.2.8



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
apatentapplication or patent. Accordingly, pursuant to the requirements of the Act; please be advised thal (1) the geners! authority for the collection
of this information.is 35 U.S.C. 2{(b}{2}: (2} fumishing of the information soliciied is voluntary; and (3} the principal purpose for which the information is
used by the U.S. Pateni and Trademark Office is o process.andfor examine your submission refated to a patent application or patent. Hf you do not
furnish the requested information, the U.S. Patent-and Trademark Office may not be able to process andfor examine your submission, which may
result in termination of proceedings or abandonment of the application or gxpiration 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.8.C. 552)
and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the:Department of Justice to-determine
whether the Freedom of Information Act requires disclosure of these records.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidenceto 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 g routine use, 0.2 Member of Congress submitling a request involving an
individual, to whom the record periains, when the individual has requested assisiance from the Member with respect to the subject matter of
the record.

4. A record in this system of records may be disciosed, asa routing use, 1o a contractor of the Agency having need for the information in

order to performa coniract. Redipienis of information shall be reguired to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to & U.S.C.8582a{m}.

o

A record related to an International Application filed underthe Patent Cooperation Treaty in this system of records may be disclosed,
as a routine use, {0 the International Bureau of the World intellectual Property Organization, pursuant {o the Paient Co o p eration 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)).

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.

4

8 A record from this system of records may be disclosed, as 2 routine use, to the public after either publication of the application pursuang
{035 U.5.C. 122(b) or issuance of a patent pursuant to 35 L1.5.C. 1581, Further, a record may be disclosed, subject to the limitations of 37
CFR 1,14, as a routing use, to the public if the record was filed in ar application which became abandoned or in which the proceedings were
terminated and which application is referenced by sither a published application, an application open to. public inspections or an issued
patent.

8. A record fram this system of records may be disclosed, as a routing use, to a Federal, State, or local law enforcement agenay, if the
USPTO becomes aware of a vislation or potential viclation of law or regulation.
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Approved for tige through 013172014 DOME Q8510032

L8, Patentand Trademark Office; LS. DERARTMENT OF COMMERCE

Unidoe the Paperwork Reduction Act of 1955, no persons are requited o respond o a collection of information tinless Hdisplays. 2 valid OMB controf nunmber.

DECLARATION (37 CFR 1.83) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEEY {37 CFR 1.78)

Titleof | GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY

{mverntion

As the bejow named wendor, § erehy declare that

This daclaration @ The attached application, or

in dirgcted 1o
D United Siates application or PCT intematlional application oumber

filed on

The above-idenlified application was made or suthgfized to be made by me,

i believe that | am the original inventor or an crdging! joint inventor of g claimed invergion in the agphcatios.

I nereby acknowledge thal any willful false statement made in ihis declaration is punishable under 18 41.8.C. 1001
by fine orimprisonment of not more than five (8} years, or both.

WARNING:

Patitionerapplicantis cautioned (o avoid submilting personal infermatien in documents Hed ina patent application that may
ceniribute to identity theft. Personal infarmation such ag social secunity aumbers, bank sccount numbers, or credit card nurabers
{other than & check or cradif card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
fosuppord g petilion oran application. i ihis type of personal information is indluded iy documents submitied o the USPTG,
petitioners/zapplicants shoulkd sonsider redacting stch parsonal information from the documents before sibmitting them 1o the
UBPTO. Pelilionsr/applicant is advised that the record of 3 patent application is availlable 1o the public aler publication of the
application {uniess a non-publication request in compliance with 37 GFR 1.213(a) is made in the application) or issuance of 8
atent. Fudhermors, heresedd from an abendoniad applicalion may alse be avallable to'the public if the application s
referenced ina published spplication or an issued palent (sse 37 CFR 1,14}, Checks and credil card avthorization forms
PTG-2038 submitted for payment gurposss are not retained in the application file and therefore ara not publicly available.

LEGAL MAME OF INVENTOR

invenion

HDLMBERG= Anne Date (Optionat) N ..

Signalisre:

LN

X

Note: An appiication data sheet (PTOAIN 4 or sguiviient), including naming the enting inventive entity, must accompany this fornt.
Use anvadditional PTO/SE/AIAD T form for each additicnal inventor.

3 by 35 U8 00 115 and 87 OFR L83, The informalion s required i oblain or retéamn. a benaht by g publicowisich i o fik (ang
by the USETO o proosas) an application. Confide by 15 goverred by 33 U8 G122 8nd 37 CFR 1011 and 114, This coliection is asliv
womptate, including gathering, prepasing, and subaitling dhe complated application form o the USPTO. Time wilt vary depersiag upon individuat cass, Any
zommants on ity amount af fime you equing 1o complate this furm andior suggestions for reducing this durden. showld be seat o the Chisf Informatinn Officer, U8,
Patent and Tradamark Office, U8, Depardment of Commerce, P.0O. Buk 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS 1O
THIS ADDRESS. REND TOr Commisgioner for Patends, PO, Box 1450, Alexandria, VA 22313-1486.,

isfanoe fr pompistng tha form, call +-G00-FTONI0G and sefbod opiian 2,

Thig culiechon of informalion i regui

# yout head




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 o 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.8.C. 552a{m).

A record related to an international Application filed under the Patent Cooperation Treaty in
this sysiem of records may be disclesed, 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.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 responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.8.C. 2904 and 2906. Such disclosure shail
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant ( /.e., GSA or Commerce) directive. Such disciosure shall not
be used to make determinaticns about individuals.

A record from this system of records may be disclesed, as a routine use, to the public after
either publication of the application pursuant to 35 U.8.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 abandaoned 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
violatien of law or regutation.



Application No.: 15/035,774
Paper Dated: July 13, 2016
Attorney Docket No. SC 14208WOUS

IN THE UNITED STATES PATENT AND TRADEMARK

OFFICE
In re Application of : BERGMAN
Serial No. : 15/035,774
Confirmation No. ;3999
Group Art Unit
Examiner
Filed : May 11, 2016

Title: GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

REQUEST FOR CORRECTION TO INVENTOR NAME UNDER
37 CFR 148 (f)

Applicant respectfully submits a corrected Application Data Sheet under 37 CFR 1.76
(b)(1) indicating a correction to the spelling of the inventor name. The change is indicated by an
underline of the information to be added. A signed Oath is also submitted along with a fee of

$140 per 37 CFR 1.17(0).



Application No.: 15/035,774
Paper Dated: July 13, 2016
Attorney Docket No. SC 14208WOUS

CONCLUSION

If the Office has any questions or comments or requires any additional information, I

invite the Office to telephone me at the number listed below.

Respectfully submitted,

[/Corinne Gorski/

Corinne Gorski
Registration No. 34339

Diamond Innovations, Inc.
6325 Huntley Road
Worthington, OH 43085
Tel. 703-505-4761

Fax. 614.438.2235
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Electronic Acknowledgement Receipt

EFS ID: 26340281

Application Number: 15035774

International Application Number:

Confirmation Number: 3999
Title of Invention: GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY
First Named Inventor/Applicant Name: Axel BERGMAN
Customer Number: 78686
Filer: Corinne R. Gorski

Filer Authorized By:

Attorney Docket Number: SC 14208W0US
Receipt Date: 13-JUL-2016
Filing Date: 11-MAY-2016
Time Stamp: 16:11:09
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 $270

RAM confirmation Number 13515

Deposit Account 505792
Authorized User GORSKI, CORINNE R.

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.)
1162710
1 Application Data Sheet 14208WOUScorrectedADS.pdf no 9
c3cdaf9f372eb8fcaae20659aa64f6aad7f24
a%97
Warnings:
Information:
This is not an USPTO supplied ADS fillable form
915770
2 Oath or Declaration filed 14208WOUSS|grljedeathErlksso no 2
n.p de81c32965c002b600f0148d79a9d5f46d7
6e678
Warnings:
Information:
1344748
3 Oath or Declaration filed 14208WOUS§|gnzcéOathMalmq no 3
VISt'p fc3ab56c947797c95c06bb06306b0a2cc2fel
7956
Warnings:
Information:
911022
4 Oath or Declaration filed 14208WOUSS'93?doathN'|SSO no 2
n. p 689148f6edb764d00943fd7aeafea5438ffd
1d03
Warnings:
Information:
1345910
5 Oath or Declaration filed 14208WOUSS|gr;§dOathLarsso no 3
n.p 34bb36ef097d739b4d 1a866f574abcb8d00)
2d0bd
Warnings:
Information:
830762
6 Oath or Declaration filed 14208WOUSSignedQathBergm no 2

an.pdf

143dec84568d84eb257fcc003f613e42bde
Ob6bb

Warnings:




Information:

835342
7 Oath or Declaration filed 14208WOUSS|gn;deathHaIIbe no
rgp 7b9f52d4b462742985705d077c6bd7a42f6|
bd1f3
Warnings:
Information:
669102
8 Oath or Declaration filed 14208WOUSS|gnch10athHoImb no
erg.p 8d7874a%a406d4d72065c9c7d4fdas552265
5b363
Warnings:
Information:
833476
9 Oath or Declaration filed 14208WOUSSignedOathEriksso o
nBA.pdf
002350a78257e0c0561158dd85dfob347bd
37d60
Warnings:
Information:
6891
. . 14208WQUSLetterforCorrectio
10 Miscellaneous Incoming Letter no
nofADS.pdf
31a7ebf83dd3ee72efd0fo9b80bcHCe58080
7def
Warnings:
Information:
32247
11 Fee Worksheet (SB06) fee-info.pdf no
d89ba196678696ddf271eb9b14f42eabfecH
93e1
Warnings:
Information:
Total Files Size (in bytes): 8887980




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

Office of the Chief Finaneial Qfficer

Document Code WREER
User :C48183
Hefund Accounting Date1/26/2020

Effective Date Sale ltem Reference Number Refund Total

10/22/2020 15035774 $140.00

Document Number Fee Code Fee Code Description Amount Paid Payment Method Account Number
120200PB07246943 1464 PETITION FEE- 37 CFR $140.00 DA 505792

1.17(H) (GROUP I1I)



United States Patent and Trademark Office

Office of the Chief Finaneial Qfficer

Document Code WEEER
Uiser 046183
Sale Accounting Dale 10/26/2020

Sale ltem Reference Number Effective Date
15035774 10/22/2020
Document Number Fee Code Fee Code Description Amount Paid Payment Method
120200PB05336904 1830 PROCESSING FEE, EXCEPT $140.00 Deposit Account

PROV. APPLS.



United States Patent and Trademark Office

Office of the Chief Finaneial Qfficer

Document Code ' WREER
User 048183

Effective Date Sale Accounting Date Sale ltem Reference Number

10/22/2020 10/26/2020 15035774

Document Number Fee Code Fee Code Description Amount Paid Payment Method
120200PB07246943 1464 PETITION FEE- 37 CFR 1.17(H)  $140.00 DA

(GROUP 11y



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 |
15/035,774 05/11/2016 Axel BERGMAN SC 14208WOUS
CONFIRMATION NO. 3999
78686 37 CFR 1.438(f)
Sandvik Intellectual Property ACKNOWLEDGEMENT LETTER

3200 Highlands Parkway SE
#200 IO R AR
000000120917670

Smyrna, GA 30082
Date Mailed: 10/27/2020

NOTICE OF ACCEPTANCE OF REQUEST UNDER 37 CFR 1.48(f)

This is in response to the applicant’s request under 37 CFR 1.48(f) submitted on 10/22/2020.
The request under 37 CFR 1.48(f) to correct the inventorship, to correct or update the name of an inventor, or to
correct the order of names of joint inventors is accepted.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/fstephanos/
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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
15/035,774 05/11/2016 3725 1760 SC 14208WOUS 14 1
CONFIRMATION NO. 3999
78686 UPDATED FILING RECEIPT
Sandvik Intellectual Propert
3200 Highlands Parkwaty SE ARSI A CRARYAR LR v
#200

Smyrna, GA 30082
Date Mailed: 10/27/2020

Receipt is acknowledged of this non-provisional utility 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 FIRST INVENTOR, 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 corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction 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 provided that the request is grantable.

Inventor(s)
Axel BERGMAN, Malmo, SWEDEN;
Mikael M LARSSON, Eslov, SWEDEN;
Patric MALMQVIST, Svedala, SWEDEN;
Anders HALLBERG, Sodra Sandby, SWEDEN;
Matts-Ake NILSSON, Gards Kopinge, SWEDEN;
Fredrik ERIKSSON, Malmo, SWEDEN;
Bengt-Arne ERIKSSON, Svedala, SWEDEN;
Anne HOLMBERG, Loddekopinge, SWEDEN;
Applicant(s)
SANDVIK INTELECTUAL PROPERTY AB, Sandviken, SWEDEN;

Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a 371 of PCT/EP2014/060594 05/23/2014

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) 13192402.9 11/12/2013

Permission to Access Application via Priority Document Exchange: Yes
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Permission to Access Search Results: No

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

Projected Publication Date: Not Applicable
Non-Publication Request: No

Early Publication Request: No
Title

GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY
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).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

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

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

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

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

NOT GRANTED

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

SelectUSA

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
15/035,774 05/11/2016 Axel BERGMAN SC 14208WOQUS 3999
78686 7590 10/30/2020 | XAMINGR |
Sandvik Intellectual Property
3200 Highlands Parkway SE FRANCIS, FAYE
#200
Smyrna GA 30082 | ART UNIT | PAPER NUMBER |
3725
| NOTIFICATION DATE | DELIVERY MODE |
10/30/2020 ELECTRONIC

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

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

corinne.gorski @sandvik.com
patents @sandvik.com

PTOL-90A (Rev. 04/07)



Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450

www.uspto.gov

In re Application of

BERGMAN et al. :

Application No. 15/035,774 : DECISION ON PETITION
Filed: 11 May 2016 :

Attorney Docket Number:

SC 14208WOUS

This is a decision on the petition under the unintentional provisions of 37 CFR 1.137(a), filed October 22,
2020, to revive the above-identified application.

The petition is DISMISSED.

Any request for reconsideration of this decision must be submitted within TWO (2) MONTHS from the
mail date of this decision. Extensions of time under 37 CFR 1.136(a) are permitted. The reconsideration
request should include a cover letter entitled “Renewed Petition under 37 CFR 1.137(a).” This is not a
final agency action within the meaning of 5 U.S.C. § 704. No further petition fee is required.

This application became abandoned on September 12, 2019, for failure to timely file the inventor’s oath
or declaration or substitute statement no later than the date on which the issue fee is paid, as required by
the Notice Requiring inventor’s Oath or Declaration (Notice) mailed June 11, 2019. The issue fee was
timely paid on September 11, 2019. A Notice of Abandonment was mailed September 23, 2019.

A grantable petition under 37 CFR 1.137(a) must be accompanied by: (1) the required reply,
unless previously filed; (2) the petition fee as set forth in 37 CFR 1.17(m); and (3) a statement
that the entire delay in filing the required reply from the due date for the reply until the filing of a
grantable petition pursuant to 37 CFR 1.137(a) was unintentional;

Where there is a question as to whether either the abandonment or the delay in filing a petition under
37 CFR 1.137 was unintentional, the Director may require additional information. See MPEP
711.03(c)(ID(C) and (D).

The present petition lacks item (3) above.

As to item (3) the petition filed on October 22, 2020, did not contain a registration number along with the
signature in accordance with 37 CFR 1.4(d)(2)(ii), that provides:
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(2) S-signature. An S-signature is a signature inserted between forward slash marks, but
not a handwritten signature as defined by paragraph (d)(1) of this section. An S-signature
includes any signature made by electronic or mechanical means, and any other mode of making
or applying a signature other than a handwritten signature as provided for in paragraph (d)(1) of
this section. Correspondence being filed in the Office in paper, by facsimile transmission as
provided in § 1.6(d), or via the Office electronic filing system as an attachment as provided in §
1.6(a)(4), for a patent application, patent, or a reexamination or supplemental examination
proceeding may be S-signature signed instead of being personally signed (i.e., with a handwritten
signature) as provided for in paragraph (d)(1) of this section. The requirements for an S-signature
under this paragraph (d)(2) of this section are as follows.

(ii) A patent practitioner (§ 1.32(a)(1)), signing pursuant to §§ 1.33(b)(1) or 1.33(b)(2),
must supply his/her registration number either as part of the S-signature, or immediately below or
adjacent to the S-signature. The number (#) character may be used only as part of the S-signature
when appearing before a practitioner's registration number; otherwise the number character may
not be used in an S-signature

The renewed petition must be signed in accordance with 37 CFR 1.4 and 37 CFR 1.33.

It is not apparent whether the person signing the statement of unintentional delay was in a position to have
firsthand or direct knowledge of the facts and circumstances of the delay at issue. Nevertheless, such
statement is being treated as having been made as the result of a reasonable inquiry into the facts and
circumstances of such delay. See 37 CFR 11.18 and Changes to Representation of Others Before the
United States Patent and Trademark Office; Final Rule Notice, 73 Fed. Reg. 47650 (August 14, 2008),
1334 Off. Gaz. Pat. Office 338 (September 9, 2008). In the event that such an inquiry has not been made,
petitioner must make such an inquiry. If such inquiry results in the discovery that it is not correct that the
entire delay in filing the required reply from the due date for the reply until the filing of a grantable
petition pursuant to 37 CFR 1.137 was unintentional, petitioner must notify the Office.

There is no indication that the person signing the petition was ever given a power of attorney to prosecute
the application. If the person signing the petition desires to receive future correspondence regarding this
application, the appropriate power of attorney document must be submitted.

Further correspondence with respect to this matter should be delivered through one of the following
mediums:

By mail: Mail Stop PETITIONS
Commissioner for Patents
Post Office Box 1450
Alexandria, VA 22313-1450
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By hand: Customer Service Window
Mail Stop Petitions
Randolph Building
401 Dulany Street
Alexandria, VA 22314

By fax: (571) 273-8300
ATTN: Office of Petitions

By internet: EFS-Web!

Any questions concerning this matter may be directed to Schene Gray at (571) 272-2581 or in her
extended absence the undersigned at (571) 272-3222.

/KENYA A THORNTON MCLAUGHLIN/
Attorney Advisor, OPET

' www uspio.goviehe/els belnhitgl (for help using EFS-Web call the Patent Electronic Business Center at (866) 217-9197).




Patent
Attorney Docket No. SC 14208WOUS
Date: December 9, 2020

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of

Axel BERGMAN et al Confirmation No.: 3999
Application No.: 15/035,774
Examiner: Faye Francis

Filed: May 11, 2016

Group Art Unit: 3725

For:  GYRATORY CRUSHER MAIN
SHAFT AND ASSEMBLY

N N N N N N N N N N N

MAIL STOP PETITIONS
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

RENEWED PETITION UNDER 37 C.F.R. §1.137(a)
Sir:

The above-identified application became abandoned for failure to file a timely and proper
reply to a notice or action by the United States Patent and Trademark Office.

Further to the Petitions filed June 18, 2020 and October 22, 2020, which included a copy
of A Request for the Correction to Inventor Name under 37 CFR 1.48(f) that was filed on July
13, 2016 along with a corrected ADS indicating the correct spelling of Ms. Homberg’s last name
and a signed oath/declaration by Anne “Holmberg” and Electronic Patent Application Fee

Transmittal and Electronic Acknowledgement Receipt EFS ID 26340281, which was accepted
on October 27, 2020, Applicant resubmits this petition.

APPLICANT HEREBY PETITIONS FOR REVIVAL OF THIS APPLICATION.

The undiscounted petition fee of $2000.00 according to 37 CFR 1.17(m) has been

previously submitted.



Patent
Attorney Docket No. SC 14208WOUS
Date: December 9, 2020

A Reply in the form of a Request for Continued Examination and the required fee has

been previously submitted.

The issue fee and publication fee of $ 1000.00 has been paid previously on May 28,
2019.

Since this utility/plant application was filed on or after June 8, 1995, no terminal

disclaimer is required.

A Power of Attorney is being submitted herewith.

The entire delay in filing the required reply from the due date for the required reply until

the filing of a grantable petition under 37 CFR 1.137(a) was unintentional.

/Corinne R. Gorski/ December 9, 2020

Corinne R. Gorski Date
Reg. No.: 34,339

Sandvik Intellectual Property
3200 Highlands Parkway SE
#200

Smyrna, GA 30082

Tel. 703-505-4761



Doc Code: PA.L.

ki PTOAA/BZB (07-13)
Document Description: Powar of Attorney Approved for use through 01/31/2018, OME 0851-0038

1.8, Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required (o respond o a collection of information untess it dispiays a valid OMB control numbsr

POWER OF ATTORNEY BY APPLICANT

i hereby revoke all previous powsrs of attorney given in the application identified in gither the atlachsd transmittal letter or
the boxes below.

Application NMumber Filing Date

{Note: The boxes above may be left blank § information is provided on form PTO/AIABRAL)

i hereby appoint the Patent Praciitioner(s) associated with the following Cusiomer Number as my/our atiormey(s) or agent{s)}, and

to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in
the aftached transmittal letter (form PTOAIAE2A) or ientified albove: [y

o 78686

!::} { hereby appoint Praciiionan(s) named in the attached lisi (form PTO/AIAEG2C) as myfour atlorney(s) or agent{s}, and o transact
aif business in the United States Patent and Trademark Office connected tharawith for the patent application referenced in the
attached transmittal letter {form PTO/AIABZA) or identified above. {Note: Complete form PTO/AIAMBZ2G.)

Please recognize or change the correspondence address for the application identified in the attached fransmittal
fotter or the boxes above to!

The address associated with the above-mentioned Customer Number
OR

D The address associated with Customer Nurmber:
OR

E:E Firm or
individual Name

City E State E Zip
Country

Telephone g Email §

i am the Applicant {f the Applicant is a juristic entity, list the Applicant name in the box):

Sandvik Intellectual Property AB

m inventar ar Joint inventor (title not required below)

E:E fagal Representative of a Deceased or Legally incapacilated inventor (title not required below)
Assignee or Parson to Whom the inventor is Under an Obligation o Assign {provide signer's title if applicant is a juristic entity)

m Perzon Whao Otherwise Shows Sufficient Proprietary interest (.9, a petition under 37 CFR 1.468{b}{(2} was granted in the
application or is concurrently being filed with this document) (provide signer’s title if applicant is 2 junistic entity)
SIGNATURE of Applicant for Patent
The undersigned (whose title is supplied below) is authorized {0 act on behalf of the applicant {e.g., where the applicant is a juristic entity).

Signature Feosans { Date (Optionall | D730
Name Urban Simu w
Title Director, Sandvik Intellectuat Property AB

NMOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature regquirements
and certifications. H more than one applicant, use multiple forms.

Totai of 1 forms are submitied.

bocaes oo oo
This collection of infosmation is required by 37 CFR 1,131, 1.32, and 1.33, The information is required to obiain or retain s benefit by the public which is to file (and by the
USPTC to process) an application. Confidentiality is govarned by 38 UL.S.C. 122 and 37 OFR 1.11 and 1.14. This collection is estimated {o taks 3 minutes to complete,
including gathering, preparing, and submitting the complsted application form to the USPTO. Time will vary depending upon the indhddual case. Any comments on ths amount
of time you reguire to complete this form and/or suggestions for reducing this burden, should be sent to the Chisf information Officer, U.S. Patent and Trademark Office, U.S.
Depariment of Commerce, P.O. Box 1458, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TC THIS ADDRESS. SEND TO: Commissionsy
for Patents, P.O. Box 1480, Alexandria, V& 22313-1480.

if you nead assistance in completing the form, call 1.800-FT(0-87%9 and select option 2.
! P




Electronic Acknowledgement Receipt

EFS ID: 41335990
Application Number: 15035774
International Application Number:
Confirmation Number: 3999

Title of Invention:

GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY

First Named Inventor/Applicant Name:

Axel BERGMAN

Customer Number:

78686

Filer:

Corinne R. Gorski

Filer Authorized By:

Attorney Docket Number:

SC 14208WOUS

Receipt Date: 09-DEC-2020
Filing Date: 11-MAY-2016
Time Stamp: 13:34:15

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
29482
1 Petition for review by the PCT legal 14028WOUSRenewedPetition1 o 2

office

137a_Dec_9_2020.pdf

c028473fc9415b2c641c47d4a04f82c70683|
de19

Warnings:




Information:

227288

2 Power of Attorney 14208WOUSSIPPOA.pdf no 1

d288c6f417fabecd6c991f9770215c7de3 1
672

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:

Total Files Size (in bytes): 256770

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 |
15/035,774 05/11/2016 Axel BERGMAN SC 14208WOUS
CONFIRMATION NO. 3999
78686 POA ACCEPTANCE LETTER
Sandvik Intellectual Property
3200 Highlands Parkway SE ORI R AR R
#200 000000121980516

Smyrna, GA 30082
Date Mailed: 12/14/2020

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 12/09/2020.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/cvorachack/

page 1 of 1



United States Patent and Trademark Office

Office of the Chief Finaneial Qfficer

Document Code WREER
User 04172
Hefund Accounting Date:02/03/2021

Effective Date Sale ltem Reference Number - Refund Total

09/11/2019 15035774 $140.00

Document Number Fee Code Fee Code Description Amount Paid Payment Method Account Number
1202123D11423077 1617 OATH/DECL > 30 $140.00 DA 505792

MOS FROM 371
COMMENCEMENT



United States Patent and Trademark Office

Office of the Chief Finaneial Qfficer

Document Code WEHEE
Usar 104172
Sale Adiustment Accounting Date:02/05/2021

Effective Date Sale Accounting Date Sale ltem Reference Number

09/11/2019 02/03/2021 15035774

Document Number Fee Code Fee Code Description Amount Paid Payment Method
1202123D11423077 1617 OATH/DECL > 30 MOS FROM 371 $140.00 DA

COMMENCEMENT



United States Patent and Trademark Office

Office of the Chief Finaneial Qfficer

Document Code WEEER
User :C4172
Sale Accounting Dale02/03/2021

Sale ltem Reference Number Effective Date
15035774 09/11/2019
Document Number Fee Code Fee Code Description Amount Paid Payment Method
1202123D13263113 1464 PETITION FEE- 37 CFR 1.17(H) $140.00 Deposit Account

(GROUP 11y



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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
15/035,774 05/11/2016 Axel BERGMAN SC 14208WOQUS 3999
78686 7590 02/08/2021 | XAMINGR |
Sandvik Intellectual Property
3200 Highlands Parkway SE FRANCIS, FAYE
#200
Smyrna GA 30082 | ART UNIT | PAPER NUMBER |
3725
| NOTIFICATION DATE | DELIVERY MODE |
02/08/2021 ELECTRONIC

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

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

corinne.gorski @sandvik.com
patents @sandvik.com

PTOL-90A (Rev. 04/07)



Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450

www.uspto.gov

In re Application of

BERGMAN et al. :

Application No. 15/035,774 : DECISION ON PETITION
Filed: May 11, 2016 :

For: GYRATORY CRUSHER MAIN

SHAFT AND ASSEMBLY

This is a decision on the renewed petition under the unintentional provisions of 37 CFR 1.137(a),
filed December 09, 2020, to revive the above-identified application.

The petition is GRANTED.

This application became abandoned for failure to timely file the inventor’s oath or declaration or
substitute statement no later than the date on which the issue fee is paid, as required by the
Notice Requiring inventor’s Oath or Declaration (Notice) mailed June 11, 2019. The issue fee
was timely paid on September 11, 2019. Accordingly, the application became abandoned on
September 12, 2019. A Notice of Abandonment was mailed September 23, 2019.

The petition satisfies the requirements of 37 CFR 1.137(a) in that petitioner has supplied (1) the
reply in the form of Inventor’s Oath/Declaration for Anne Holmberg, (2) the petition fee of
$2000, and (3) a proper statement of unintentional delay.

In view of the accompanying petition to withdraw from issue and request for continued
examination, this application is being referred to the appropriate deciding official for

consideration under 37 CFR 1.313(c)(2).

This application is being referred to the Office of Data Management for further processing.
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Telephone inquiries concerning this decision should be directed to Schene Gray Paralegal
Specialist at (571) 272-258.

[ ~o e £ SBurke/
JoAnne L. Burke

Lead Paralegal Specialist
Office of Petitions




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.UsSpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
78686 7590 02/22/2021
Sandvik Intellectual Property FRANCIS, FAYE
3200 Highlands Parkway SE
#200 | ART UNIT PAPER NUMBER |
Smyrna, GA 30082 3725
DATE MAILED: 02/22/2021
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NO.
15/035,774 05/11/2016 Axel BERGMAN SC 14208WOUS 3999

TITLE OF INVENTION: GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY

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

nonprovisional UNDISCOUNTED $1200 $0.00 $1000.00 $200 05/24/2021

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: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at

www.uspto.gov/PatentMaintenanceFees.
Page 1 of 3

PTOL-85 (Rev. 02/11)



PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated 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 maintenance fee notifications.

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

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

78686 7590 02/22/2021 Certificate of Mailing or Transmission

Sandvik Intellectual PI'OpCI'ty I hereby certify that this Fee(s) Transmittal is being deposited with the United
. States Postal Service with sufficient postage for first class mail in an envelope
3200 Highlands Parkway SE addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
#200 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
Smyl‘na GA 30082 (Typed or printed name)
(Signature)
(Date)
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

15/035,774 05/11/2016 Axel BERGMAN SC 14208WOUS 3999

TITLE OF INVENTION: GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY

| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1200 $0.00 $1000.00 $200 05/24/2021
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
FRANCIS, FAYE 3725 241-209000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys

or agents OR, alternatively, 1
(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

M| Change of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). 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) : (] Individuat [ Corporation or other private group entity (] Government

4a. Fees submitted: [ Missue Fee [Jpublication Fee (if required) [_JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Electronic Payment via EFS-Web (] Enclosed check (L] Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

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.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

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.

Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE



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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
15/035,774 05/11/2016 Axel BERGMAN SC 14208WOUS 3999
| EXAMINER |
78686 7590 02/22/2021
Sandvik Intellectual Property FRANCIS, FAYE
3200 Highlands Parkway SE
#200 | ART UNIT PAPER NUMBER |
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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.
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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 30 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. Arecord 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. Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application, an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
FAYE FRANCIS 3725 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice 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 1/25/19.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J 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. The allowed claim(s) is/are 1-14 . 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 M} Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:
a) MAIl by (JSome  *c) [ None of the:
1. Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* 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. CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

0 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)

1.0 Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.[3 Information Disclosure Statements (PTO/SB/08), 6. (J Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0 Examiner's Comment Regarding Requirement for Deposit 7. J Other .

of Biological Material

4.0 Interview Summary (PTO-413),
Paper No./Mail Date.

/FAYE FRANCIS/

Primary Examiner, Art Unit 3725

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20210214
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In re Application of

Axel Bergman, et al. :

Application No. 15/035,774 : DECISION GRANTING PETITION
Filed: May 11, 2016 : UNDER 37 CFR 1.313(c)(2)
Attorney Docket No. SC 14208WOUS

This is a decision on the petition under 37 CFR 1.313(c)(2), filed October 22, 2020, to withdraw
the above-identified application from issue after payment of the issue fee.

The petition is GRANTED.

The above-identified application is withdrawn from issue for consideration of a submission
under 37 CFR 1.114 (request for continued examination). See 37 CFR 1.313(c)(2). The request
for continued examination and request under 37 CFR 1.48(f) with petition has been already been
considered by the technology center.

Petitioner is advised that the issue fee paid on May 28, 2019, cannot be refunded. However,
petitioner may request that it be applied towards the issue fee required by the new Notice of
Allowance.'

This application is being retained in the Office of Data Management to await the response to the
Notice of Allowance mailed February 22, 2021.

Telephone inquiries should be directed to JoAnne Burke at (571) 272-4584.

J~o e £ SBurke/
JoAnne L Burke

Lead Paralegal Specialist
Office of Petitions

! The request to apply the issue fee to the new Notice may be satisfied by completing and returning the new Part B —
Fee(s) Transmittal Form (along with any balance due at the time of submission). Petitioner is advised that the Issue Fee
Transmittal Form must be completed and timely submitted to avoid abandonment of the application.




Best AvailapledGoBY FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents

%, P.O. Box 1450
APR 2 Z 2021 Alexandria, Virginia 22313-1450

[NS’I‘RUCTION:@& form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All

rther correspondejfte including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected

»dizected’otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.
TS 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
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

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

78686 7590 02/22/2021 Certificate of Mailing or Transmission
Sandvik Intellectual Property I hereby certify that this Fee(s) Transmittal is being deposited with the United
. States Postal Service with sufficient postage for first class mail in an envelope
3200 Highlands Parkway SE addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
#200 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
Smyma, GA 30082 {Typed or printed name
(Signature,
(Date;
I APPLICATION NO. I FILING DATE | FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. I CONFIRMATION NO. I
15/035,774 05/11/2016 Axel BERGMAN SC 14208WOUS 3999
TITLE OF INVENTION: GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY
| APPLN. TYPE | ENTITY STATUS I ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1200 $0.00 $1000.00 $200 05/24/2021
I EXAMINER l ART UNIT I CLASS-SUBCLASS I
FRANCIS, FAYE 3725 241-209000
1. Change of correspondence address or 1ndication of "Fee Address” (37 2. For printing on the patent front page, List
CFR 1.363). (1) The names of up to 3 registered patent attorneys Corinne R. Gorski
Qcn ¢ 4 ddress (or Ch fC d or agents OR, alternatively, 1 ’
ange of correspondence address {or Change ol Lorrespondence (2) The name of a single firm (having as a member a
Address form PTO/SB/122) attached. " registered attorney or agent) and the names of upto 2

2 registered patent attorneys or agents. If no name is

() "Fee Address" indication (or "Fee Address" Indication form PTO/ liste%il. 1o ,,a,‘:le willaber;-izted. & '
SB/47; Rev 03-09 or more recent) attached. Use of a Customer 3
Number is required.

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
SANDVIK INTELLECTUAL PROPERTY AB Sandviken, SE

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

4a. Fees submitted: Xlissue Fee (Jpublication Fee (if required) (L¥Advance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)
Electronic Payment via EFS-Web () Enclosed check [ Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. 505792
5. Change in Entity Status (from status indicated above) )
Q . o . . See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
Applicant certifying micro entity status. See . 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
Q Applicant asserting small entity status. See 37 CFR 1.27 to be a notification of loss of entitlement to micro entity status.
; . ] . e i t all .
Q Applicant changing to regular undiscounted fee status. %%}yﬁs‘tgﬁifl;lsnagp;hﬁi :tﬁ)é.wm be taken to be a notification of loss of entitlement to small or micro
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 [Corinne R. Gorski/ Date April 22, 2021
Typed or printed name Corinne R. Gorski Registration No. 34'339
Page 2 of 3
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated 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 maintenance fee notifications.

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

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

78686 7590 02/22/2021 Certificate of Mailing or Transmission

Sandvik Intellectual PI'OpCI'ty I hereby certify that this Fee(s) Transmittal is being deposited with the United
. States Postal Service with sufficient postage for first class mail in an envelope
3200 Highlands Parkway SE addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
#200 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
Smyl‘na GA 30082 (Typed or printed name)
(Signature)
(Date)
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

15/035,774 05/11/2016 Axel BERGMAN SC 14208WOUS 3999

TITLE OF INVENTION: GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY

| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1200 $0.00 $1000.00 $200 05/24/2021
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
FRANCIS, FAYE 3725 241-209000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys Corinne R. Gorski
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached (2) The name of a single firm (having as a member a

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

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
SANDVIK INTELLECTUAL PROPERTY AB Sandviken, SE

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individual P.‘I Corporation or other private group entity (] Government

4a. Fees submitted: Xlissue Fee [Jpublication Fee (if required) [_JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

X1 Electronic Payment via EFS-Web (] Enclosed check (L] Non-electronic payment by credit card (Attach form PTO-2038)
5056792

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

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.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

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 {Corinne R. Gorski/ Date Apr" 22, 2021

Corinne R. Gorski 34,339

Typed or printed name Registration No.

Page 2 of 3
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PTO/SB/17 (10-20)

Approved for use through 12/31/2020. OMB 0651-0032

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

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

Complete if known
FEE TRANSMITTAL
Filing Date May 11, 2016
D Applicant asserts small entity status. See 37 CFR 1.27. First Named Inventor Axel BERGMAN
Applicant certifies micro entity status. See 37 CFR 1.29. Examiner Name Faye Francis
Form PTO/SB/15A or B or equivalent must either be enclosed or have "
been submitted previously. Art Unit 3725
TOTAL AMOUNT OF PAYMENT | {8) 200.00 Practitioner Docket No. [5G 14208WOUS

METHOD OF PAYMENT (check all that apply)

D Check |:| Credit Card I:l Money Order I:' None I:' Other (please identify):

El Deposit Account Deposit Account Number: 505782 Deposit Account Name:

For the above-identified deposit account, the Director is hereby authorized to (check all that apply):
El Charge fee(s) indicated below I:' Charge fee(s) indicated below, except for the filing fee

I:l Charge any additional fee(s) or underpayment of fee(s) Ii‘ Credit any overpayment of fee(s)
under 37 CFR 1.16 and 1.17
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.

FEE CALCULATION
1. BASIC FILING, SEARCH, AND EXAMINATION FEES (U = undiscounted fee; S = small entity fee; M = micro entity fee)
FILING FEES SEARCH FEES EXAMINATION FEES
Application Type U (S) s(S) M (S) U (S) S(S) M (S) U (S) S(S) M (S) Fees Paid ($)
Utility 320 160* 80 700 350 175 800 400 200
Design 220 110 55 160 80 40 640 320 160
Plant 220 110 55 440 220 110 660 330 165
Reissue 320 160 80 700 350 175 2,320 1,160 580
Provisional 300 150 75 0 0 0 0 0 0

* The $160 small entity status filing fee for a utility application is further reduced to $80 for a small entity status applicant who files the application via EFS-Web.
2. EXCESS CLAIM FEES

Fee Description Undiscounted Fee (5)  Small Entity Fee ()  Micro Entity Fee (S)
Each claim over 20 (including Reissues) 100 50 25
Each independent claim over 3 (including Reissues) 480 240 120
Multiple dependent claims 860 430 215
Total Claims Extra Claims Fee (S) Fee Paid ($)

-200r HP = X = Multiple Dependent Claims
HP = highest number of total claims paid for, if greater than 20. Fee ($) Fee Paid ($)
Indep. Claims Extra Claims Fee (S) Fee Paid ($)

-3orHP = X =

HP = highest number of independent claims paid for, if greater than 3.
3. APPLICATION SIZE FEE

If the specification and drawings exceed 100 sheets of paper (excluding electronically filed sequence or computer listings under 37 CFR 1.52(e}),
the application size fee due is $420 (5210 for small entity) (5105 for micro entity) for each additional 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).

Total Sheets Extra Sheets Number of each additional 50 or fraction thereof Fee (S) Fee Paid (S)
-100 = /50= (round up to a whole number) X =
4. OTHER FEE(S) Fees Paid ($)

Non-English specification, $140 fee ($70 for small entity) ($35 for micro entity)
Non-electronic filing fee under 37 CFR 1.16(t) for a utility application, $400 fee (5200 small or micro entity)

Other (e‘g‘, late ﬁ”ng su rcharge): $200 ADDITIONAL ALLOWANCE FEE ($1000 previously paid for) $200.00
( SUBMITTED BY N\
] . . Registration No.
Signature /Corinne R. Gorski/ (Attormey/Ageny) 34339 Telephone (703) 505-4761
\_Name (Print/Type) | Gorinne R. Gorski pate April 22, 2021 Y,

This collection of information is required by 37 CFR 1.136. 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 30 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.



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 (56 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(0)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that
agency’s responsibility to recommend improvements in records management practices and programs,
under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the
GSA regulations governing inspection of records for this purpose, and any other relevant (ji.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 pubilic if the record was filed in an application which became abandoned or in which the
proceedings were terminated and which application is referenced by either a published application, an
application open to public inspection or an issued patent.

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



Electronic Acknowledgement Receipt

EFS ID: 42524714
Application Number: 15035774
International Application Number:
Confirmation Number: 3999

Title of Invention:

GYRATORY CRUSHER MAIN SHAFT AND ASSEMBLY

First Named Inventor/Applicant Name:

Axel BERGMAN

Customer Number:

78686
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Corinne R. Gorski

Filer Authorized By:

Attorney Docket Number:

SC 14208WOUS
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Filing Date: 11-MAY-2016
Time Stamp: 14:10:25

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Size( B){tes)/ Multl- 'Pages
Number Message Digest | Part/.zip| (ifappl.)
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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

Office of the Chief Finaneial Qfficer

Document Code ' WREER
User 548187

Effective Date Sale Accounting Date Sale ltem Reference Number
05/28/2019 04/23/2021 15035774
Document Number Fee Code Fee Code Description Amount Paid Payment Method

120214M825103283 1501 UTILITY APPL ISSUE FEE $1,000.00 DA
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Office of the Chief Finaneial Qfficer

Document Code ' WREER
User 548187

Effective Date Sale ltem Reference Number Refund Total

05/28/2019 15035774 $1,000.00

Document Number Fee Code Fee Code Description Amount Paid Payment Method Account Number
120214M825103283 1501 UTILITY APPL ISSUE  $1,000.00 DA 505792

FEE
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Document Code WREER
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Sale ltem Reference Number Effective Date
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Document Number Fee Code Fee Code Description Amount Paid Payment Method

120214M828573310 1501 UTILITY APPL ISSUE FEE $1,200.00 Deposit Account



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

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
15/035,774 05/25/2021 11014090 SC 14208WOUS 3999
78686 7590 05/05/2021

Sandvik Intellectual Property
3200 Highlands Parkway SE
#200

Smyrna, GA 30082

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

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

The Patent Term Adjustment is 348 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

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

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

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

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

Axel BERGMAN, Malmo, SWEDEN;

SANDVIK INTELECTUAL PROPERTY AB, Sandviken, SWEDEN;
Mikael M LARSSON, Eslov, SWEDEN;

Patric MALMQVIST, Svedala, SWEDEN;

Anders HALLBERG, Sodra Sandby, SWEDEN;

Matts-Ake NILSSON, Gards Kopinge, SWEDEN;

Fredrik ERIKSSON, Malmo, SWEDEN;

Bengt-Arne ERIKSSON, Svedala, SWEDEN;

Anne HOLMBERG, Loddekopinge, SWEDEN;

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

IR103 (Rev. 10/09)






