(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau
(10) International Publication Number

(43) International Publication Date

WO 2010/088181 A4

5 August 2010 (05.08.2010)
(51) International Patent Classification:
F03D 11/00 (2006.01)
(21) International Application Number:
PCT/US20 10/02 1964
(22) International Filing Date:
25 January 2010 (25.01 .2010)

(25) Filing Language:

English

(26) Publication Language:

English

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(30) Priority Data:
61/147,955
28 January 2009 (28.01 .2009)
(71)

(72)
(75)

(74)

US (84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
Applicant (for all designated States except US):
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
CINCINNATI MACHINE, LLC [US/US]; 2200 Litton
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
Lane, Hebron, KY 41048 (US).
TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
Inventor; and
MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, SM,
Inventor/Applicant (for US only): HOPKINS, Mark, F .
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
[US/US]; 5845 Rapid Run Rd., Cincinnati, OH 45233
ML, MR, NE, SN, TD, TG).
(US).
Published:
Agent: RIBANDO, Brian, L.; Reising Ethington P.C.,
— with international search report (Art. 21(3))
P.O. Box 4390, Troy, MI 48099-4390 (US).
[Continued on next page]

(54) Title: MACHINING CENTER FOR A WIND TURBINE HUB

(57) Abstract: A machining center is designed for m a
chining a hub having faces that are spaced one hundred
and twenty degrees from one another around the hub.
The machining center includes a table for supporting
the hub when it is being machined and three vertical
gantries arranged around the table that are spaced one
hundred and twenty degrees from one another. The
gantries have X and Z axis drives for moving the
gantries parallel to the faces of the hub and toward and
away from the hub. At least one machining member is
mounted on each of the gantries for vertical movement
on the gantry and stroke drives are provided for the m a
chining members for driving the machining members
toward the center axis of the hub, allowing the three
faces of the hub to be machined simultaneously by the
machining center.
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1.

A machining cemer for a hub having an axis of

rotation and faces to be machined that are positioned one hundred and twenty degrees
from one another around the axis of rotation of the hub, the machining center
comprising:

a support for the hub when it is being machined so that the axis of rotation of
the hub is oriented in the vertical direction;
at least a first two vertical gantries arranged around The center of the support

and spaced one hundred and twenty degrees from one another;

a least one machining member mounted on each of the gantries for vertical
movement on the gantry; and,
stroke drives for the machining members for driving the machining members

toward the faces of the hub, whereby at least two faces of the hub may be machined
simultaneously by the machining center.
2.

The machining center of claim I further comprising:

a third vertical gantry arranged around the center of the support and spaced
one hundred and twenty degrees from the first two vertical gantries; and,

a third machining member mounted on the third vertical gantry, whereby three
faces of the hub may be machined simultaneously by the machining center.

3.

The machining center of claim 2 further comprising:
an X-axis drive for each of the gantries, whereby each of the gantries is able to

move on the X-axis parallel to one of the faces of the hub.
4.

The machining center of claim 3 further comprising:
Y-axis saddles for mounting the machining members on the gantries, whereby

the machining members are able to move in the vertical direction along the Y-axis and
parallel to the faces of the hub.
5.

The machining center of claim 2 further comprising:
an A-axis pivot for the machining members, whereby the machining members

are able to pivot relative to the horizontal in order to machine a hub face that is not

parallel to the axis of rotation of the hub.
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6.

The machining cenier of claim I further comprising:

8 Z-axis drive for the gantries, whereby the gantries may be driven toward and
away from the faces of the hub.
7.

The machining center of claim 1 further comprising:

a table comprising the support for The hub; and,
a B-axis drive for the table, whereby the table may be rotated relative TO the gantries.
8

The machining center of claim 1 further comprising:

a tool changer mechanism mounted on at leasi one of the gantries, whereby the
tools in the machining members on the at least one gantry can be changed for a

successive number of machining operations.
9.

The machining center of claim 1 further comprising:
at least two machining members mounted on at least one of the gantries for

vertical movement on the gantry.
10.

The machining center of claim 1 further comprising:
a plurality of machining members mounted on each of the gantries, the

plurality of machining members on at least one of the gantries comprising a pair of
drill units and one milling spindle.
I X.

The machining cenier of claim 1 further comprising:

a plurality of machining members mounted on each of the gantries, the
plurality of machining members on at least one of the gantries comprising a pair of

machining spindles.
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