a2 United States Patent

Coray

US012427529B2

US 12,427,529 B2
*Sep. 30, 2025

(10) Patent No.:
45) Date of Patent:

(54)

(71)

(72)

(73)

")

@
(22)

(65)

(62)

(1)

(52)

(58)

SYSTEMS, DEVICES AND METHODS FOR
IMPROVED EFFICIENCY OF BALL MILLS

Applicant: FREEPORT MINERALS
CORPORATION, Phoenix, AZ (US)

Inventor: Dale Coray, Pender Island (CA)

Assignee: FREEPORT MINERALS
CORPORATION, Phoenix, AZ (US)

Notice: Subject to any disclaimer, the term of this

patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days.

This patent is subject to a terminal dis-
claimer.

Appl. No.: 18/663,951

Filed: May 14, 2024

Prior Publication Data

US 2024/0299948 Al Sep. 12, 2024

Related U.S. Application Data

Division of application No. 18/476,951, filed on Sep.
28, 2023, now Pat. No. 12,128,419, which is a
division of application No. 17/574,971, filed on Jan.
13, 2022, now Pat. No. 11,772,101.

Int. CL.

B02C 17722 (2006.01)

B0O2C 17/10 (2006.01)

B02C 17/18 (2006.01)

U.S. CL

CPC ........... B02C 17/22 (2013.01); B02C 17/183

(2013.01)
Field of Classification Search
CPC ....... B02C 17/22; B02C 17/183; B02C 17/10
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS
1,275,184 A 8/1918 Fairchild
1,370,699 A * 3/1921 Mitchell ................ B02C 17/22
241/70
1,590,655 A 6/1926 Spicer
1,975,501 A 10/1934 Carman
1,985,801 A 12/1934 Sheehan
(Continued)
FOREIGN PATENT DOCUMENTS
CL 202300134 10/2023
CN 112473893 A 3/2021
(Continued)

OTHER PUBLICATIONS

IP Australia Examination Report No. 1 from Australia Patent
Application No. 2024204441 dated Sep. 2, 2024.

(Continued)

Primary Examiner — Mohammed S. Alawadi
(74) Attorney, Agent, or Firm — Snell & Wilmer L.L.P.

(57) ABSTRACT

A drum assembly for a ball mill system may comprise: a
drum having a first flange extending axially forward from a
first radial wall, a second flange extending axially aft from
a second radial wall, and a cylinder shell extending axially
from a first radially outer end of the first radial wall to a
second radially outer end of the second radial wall; a frame
coupled to the first flange; and an inlet liner coupled to the
frame, the inlet liner comprising a plurality of inlet segments
disposed circumferentially adjacent to each other, the inlet
liner defining an inlet radius for the drum assembly.
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