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FIG.1

(57) Abstract: A disclosed fan drive gear system for a gas turbine engine includes a first fan shaft coupled to a second fan shaft, a
first shaft support bearing assembly disposed about the first fan shaft and a second shaft support bearing assembly disposed about
the second fan shatt. A planetary gear system is coupled to the second fan shatt. A transfer bearing is configured to receive lubricant
from a lubricant input and is positioned between the first and second fan shaft support bearings. A second bearing is configured to
rotate with the second fan shaft and receive lubricant from the transfer bearing and communicate lubricant to at least one lubricant
passage and a conduit fluidly connecting the at least one lubricant passage to the planetary gear system.
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FAN DRIVE GEAR SYSTEM INCLUDING A TWO-PIECE FAN SHAFT WITH
LUBRICANT TRANSFER LEAKAGE RECAPTURE

CROSS REFERENCE TO RELATED APPLICATION
[0001] This application claims priority to United States Provisional Application
No. 61/921,791 filed on December 30, 2013.

BACKGROUND

[0002] A gas turbine engine typically includes a fan section, a compressor section,
a combustor section and a turbine section. Air entering the compressor section is typically
compressed and delivered into the combustion section where it is mixed with fuel and ignited
to generate a high-speed exhaust gas flow. The high-speed exhaust gas flow typically
expands through the turbine section to drive the compressor and the fan section.

[0003] A speed reduction device such as an epicyclical gear assembly may be
utilized to drive the fan section such that the fan section may rotate at a speed different than
the turbine section so as to increase the overall propulsive efficiency of the engine. In such
engine architectures, a shaft driven by one of the turbine sections provides an input to the
epicyclical gear assembly that drives the fan section at a reduced speed such that both the
turbine section and the fan section can rotate at closer to optimal speeds.

[0004] The fan section includes a plurality of fan blades mounted to a hub
supported by bearings for rotation about the engine axis. The hub is coupled to an output of
the geared architecture. The bearings require lubricant that is supplied through lubricant
passages. 'The geared architecture also requires lubricant. The structures required for
communicating lubricant to the bearings and geared architecture can complicate assembly
and require additional space.

[0005] Although geared architectures have improved propulsive efficiency,
turbine engine manufacturers continue to seek further improvements to engine performance

including improvements to thermal, transfer and propulsive efficiencies.
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SUMMARY

[0006] A lubrication system according to an exemplary embodiment of this
disclosure, among other possible things includes a transfer bearing configured to receive a
lubricant from a lubricant input, a second bearing configured to rotate with a fan drive shaft,
the transfer bearing engages the second bearing disposed between two fan shaft support
bearings and is configured to transfer lubricant from the transfer bearing to the second
bearing and into at least one lubricant passage, and a conduit fluidly connected to the at least
one lubricant passage and configured to deliver lubricant to at least one component of a fan
drive gear system.

[0007] In a further embodiment of any of the foregoing lubrication systems,
includes a first race on the transfer bearing configured to transfer lubricant to a first opening
in registration with the at least one lubricant passage.

[0008] In a further embodiment of any of the foregoing lubrication systems, the
second bearing includes a portion of a fan drive shaft and the at least one lubricant passage is
defined within the fan drive shaft.

[0009] In a further embodiment of any of the foregoing lubrication systems, the
second bearing includes a portion of the fan drive shaft and a lubricant manifold is attached
for rotation with the fan drive shaft and includes the at least one lubricant passage.

[0010] In a further embodiment of any of the foregoing lubrication systems,
includes a feed tube supplying lubricant to the transfer bearing. The feed tube extends
through an opening in a spacer defining a desired spacing between two fan drive shaft
support bearings.

[0011] In a further embodiment of any of the foregoing lubrication systems,
includes at least one fastener securing at least one of the two fan drive shaft support bearings
in position. The at least one fastener includes a scoop for catching and directing lubricant to
one of the two fan drive shaft support bearings.

[0012] In a further embodiment of any of the foregoing lubrication systems, the
two fan drive shaft support bearings include tapered bearings.

[0013] In a further embodiment of any of the foregoing lubrication systems, the

two fan drive shaft support bearings include roller bearings.
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[0014] In a further embodiment of any of the foregoing lubrication systems, the
two fan drive shaft support bearings include ball bearings.

[0015] In a further embodiment of any of the foregoing lubrication systems, the
transfer bearing and the second bearing are disposed about a rotational axis.

[0016] In a further embodiment of any of the foregoing lubrication systems, the
conduit is parallel to the rotational axis.

[0017] A fan drive gear system for a gas turbine engine according to an
exemplary embodiment of this disclosure, among other possible things includes a first fan
shaft coupled to a second fan shaft. A first shaft support bearing assembly is disposed about
the first fan shaft and a second shaft support bearing assembly disposed about the second fan
shaft. A planetary gear system is coupled to the second fan shaft. A transfer bearing is
configured to receive lubricant from a lubricant input engaged to the fan shaft between the
first shaft support bearing assembly and the second shaft support bearing assembly. A
second bearing is configured to rotate with the second fan shaft and receive lubricant from
the transfer bearing and communicate lubricant to at least one lubricant passage. A conduit
fluidly connects the at least one lubricant passage to the planetary gear system.

[0018] In a further embodiment of any of the foregoing systems, includes a first
race on the transfer bearing configured to transfer lubricant to the at least one lubricant
passage.

[0019] In a further embodiment of any of the foregoing systems, includes a carrier
supporting rotation of a plurality of planet gears and the second shaft includes a torque shaft
attached to the carrier.

[0020] In a further embodiment of any of the foregoing systems, the at least one
lubricant passage is defined within the torque shaft.

[0021] In a further embodiment of any of the foregoing systems, includes a
lubricant manifold attached to the second shaft and defining the at least one lubricant
passage.

[0022] In a further embodiment of any of the foregoing systems, includes a spacer
between the first shaft support bearing assembly and the second shaft support bearing

assembly.
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[0023] In a further embodiment of any of the foregoing systems, includes a feed
tube extending through the spacer to the transfer bearing.

[0024] In a further embodiment of any of the foregoing systems, includes a first
nut holding the first shaft support bearing in place and a second nut holding the second shaft
support bearing in place. Each of the first nut and the second nut includes a scoop for
catching and directing lubricant to a corresponding one of the first and second shaft support
bearings.

[0025] A method of assembling a fan drive gear system according to an
exemplary embodiment of this disclosure, among other possible things includes attaching a
torque shaft to a component of a fan drive gear system, assembling a first shaft support
bearing to the torque shaft and securing the first shaft support bearing with a first fastener,
assembling a transfer bearing to the torque shaft for communicating lubricant to at least one
lubricant passage, coupling a hub shaft to the torque shaft, and assembling a second shaft
support bearing to the hub shaft and securing the second shaft support bearing with a second
fastener spaced apart from the first shaft support bearing.

[0026] In a further embodiment of any of the foregoing methods, includes
assembling a conduit for transferring lubricant from the at least one lubricant passage to the
component of the fan drive gear system.

[0027] In a further embodiment of any of the foregoing methods, includes
attaching a lubricant manifold to the torque shaft including the at least one lubricant passage.

[0028] In a further embodiment of any of the foregoing methods, the component
of the fan drive gear system includes a carrier supporting rotation of a plurality of planetary
gears driven by a sun gear and circumscribed by a ring gear.

[0029] In a further embodiment of any of the foregoing methods, each of the first
fastener and the second fastener includes a scoop and the assembly of each of the fasteners
comprises aligning the scoop relative to the transfer bearing for enabling capture and transfer
of lubricant to a corresponding one of the first shaft support bearing and the second shaft
support bearing.

[0030] Although the different examples have the specific components shown in

the illustrations, embodiments of this disclosure are not limited to those particular
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combinations. It is possible to use some of the components or features from one of the
examples in combination with features or components from another one of the examples.
[0031] These and other features disclosed herein can be best understood from the

following specification and drawings, the following of which is a brief description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] Figure 1 is a schematic view of an example gas turbine engine.

[0033] Figure 2 is a schematic view of a lubrication system for a fan drive gear
system of a gas turbine engine.

[0034] Figure 3A is a cross-sectional view of a lubricant transfer bearing
assembly.

[0035] Figure 3B is a cross-sectional view of a pinned connection of the example
lubricant transfer bearing assembly.

[0036] Figure 3C is a cross-sectional view of a link connection of the example
lubricant transfer bearing assembly.

[0037] Figure 3D is a cross-sectional view of the example lubricant transfer
bearing assembly.

[0038] Figure 4 is a cross-sectional view of an example lubricant conduit.

[0039] Figure 5 is a schematic view of another lubrication system for a fan drive

gear assembly.

DETAILED DESCRIPTION

[0040] Figure 1 schematically illustrates a gas turbine engine 20. The gas turbine
engine 20 is disclosed herein as a two-spool turbofan that generally incorporates a fan section
22, a compressor section 24, a combustor section 26 and a turbine section 28. Alternative
engines might include an augmentor section (not shown) among other systems or features.
The fan section 22 drives air along a bypass flow path B in a bypass duct defined within a
nacelle 15 while the compressor section 24 drives air along a core flow path C for
compression and communication into the combustor section 26 then expansion through the
turbine section 28. Although depicted as a two-spool turbofan gas turbine engine in the

disclosed non-limiting embodiment, it should be understood that the concepts described
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herein are not limited to use with two-spool turbofans as the teachings may be applied to
other types of turbine engines including three-spool architectures.

[0041] The exemplary engine 20 generally includes a low speed spool 30 and a
high speed spool 32 mounted for rotation about an engine central longitudinal axis A relative
to an engine static structure 36 via several bearing systems 38. It should be understood that
various bearing systems 38 at various locations may alternatively or additionally be provided
and the location of bearing systems 38 may be varied as appropriate to the application.

[0042] The low speed spool 30 generally includes an inner shaft 40 that
interconnects a fan 42, a first (or low) pressure compressor 44 and a first (or low) pressure
turbine 46. The inner shaft 40 is connected to the fan 42 through a speed change mechanism,
which in exemplary gas turbine engine 20 is illustrated as a geared architecture 48 to drive
the fan 42 at a lower speed than the low speed spool 30. The high speed spool 32 includes an
outer shaft 50 that interconnects a second (or high) pressure compressor 52 and a second (or
high) pressure turbine 54. A combustor 56 is arranged in exemplary gas turbine 20 between
the high pressure compressor 52 and the high pressure turbine 54. A mid-turbine frame 58 of
the engine static structure 36 is arranged generally between the high pressure turbine 54 and
the low pressure turbine 46. The mid-turbine frame 58 further supports bearing systems 38 in
the turbine section 28. The inner shaft 40 and the outer shaft 50 are concentric and rotate via
bearing systems 38 about the engine central longitudinal axis A which is collinear with their
longitudinal axes.

[0043] Airflow through the core flow path C is compressed by the low pressure
compressor 44 then the high pressure compressor 52, mixed and burned with fuel in the
combustor 56, then expanded over the high pressure turbine 54 and low pressure turbine 46.
The mid-turbine frame 58 includes airfoils 60 which are in the core flow path C. The
turbines 46, 54 rotationally drive the respective low speed spool 30 and high speed spool 32
in response to the expansion. It will be appreciated that each of the positions of the fan
section 22, compressor section 24, combustor section 26, turbine section 28, and fan drive
gear system 48 may be varied. For example, gear system 48 may be located aft of combustor
section 26 or even aft of turbine section 28, and fan section 22 may be positioned forward or

aft of the location of gear system 48.
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[0044] The engine 20 in one example is a high-bypass geared aircraft engine. In a
further example, the engine 20 bypass ratio is greater than about six (6), with an example
embodiment being greater than about ten (10), the geared architecture 48 is an epicyclic gear
train, such as a planetary gear system or other gear system, with a gear reduction ratio of
greater than about 2.3 and the low pressure turbine 46 has a pressure ratio that is greater than
about five. In one disclosed embodiment, the engine 20 bypass ratio is greater than about ten
(10:1), the fan diameter is significantly larger than that of the low pressure compressor 44,
and the low pressure turbine 46 has a pressure ratio that is greater than about five 5:1. Low
pressure turbine 46 pressure ratio is pressure measured prior to inlet of low pressure turbine
46 as related to the pressure at the outlet of the low pressure turbine 46 prior to an exhaust
nozzle. The geared architecture 48 may be an epicycle gear train, such as a planetary gear
system or other gear system, with a gear reduction ratio of greater than about 2.3:1. It should
be understood, however, that the above parameters are only exemplary of one embodiment of
a geared architecture engine and that the present invention is applicable to other gas turbine
engines including direct drive turbofans.

[0045] A significant amount of thrust is provided by the bypass flow B due to the
high bypass ratio. The fan section 22 of the engine 20 is designed for a particular flight
condition -- typically cruise at about 0.8 Mach and about 35,000 feet. The flight condition of
0.8 Mach and 35,000 ft, with the engine at its best fuel consumption - also known as “bucket
cruise Thrust Specific Fuel Consumption (‘TSFC’)” - is the industry standard parameter of
Ibm of fuel being burned divided by Ibf of thrust the engine produces at that minimum point.
“Low fan pressure ratio” is the pressure ratio across the fan blade alone, without a Fan Exit
Guide Vane (“FEGV™) system. The low fan pressure ratio as disclosed herein according to
one non-limiting embodiment is less than about 1.45. “Low corrected fan tip speed” is the
actual fan tip speed in ft/sec divided by an industry standard temperature correction of [(Tram
°R) / (518.7 °R)]*’. The “Low corrected fan tip speed” as disclosed herein according to one
non-limiting embodiment is less than about 1150 ft/second.

[0046] The example gas turbine engine includes the fan 42 that comprises in one
non-limiting embodiment less than about twenty-six (26) fan blades. In another non-limiting
embodiment, the fan section 22 includes less than about twenty (20) fan blades. Moreover, in

one disclosed embodiment the low pressure turbine 46 includes no more than about six (6)
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turbine rotors schematically indicated at 34. In another non-limiting example embodiment
the low pressure turbine 46 includes about three (3) turbine rotors. A ratio between the
number of fan blades 42 and the number of low pressure turbine rotors is between about 3.3
and about 8.6. The example low pressure turbine 46 provides the driving power to rotate the
fan section 22 and therefore the relationship between the number of turbine rotors 34 in the
low pressure turbine 46 and the number of blades 42 in the fan section 22 disclose an
example gas turbine engine 20 with increased power transfer efficiency.

[0047] A fan drive gear system 66 of the example gas turbine engine 20 includes
the geared architecture 48 and a shaft assembly 76. A lubrication system 62 supplies
lubricant to the geared architecture 48 and to a bearing system 95 that supports rotation of the
shaft assembly 76. In this example, a fan hub 64 is part of the shaft assembly 76. The shaft
assembly 76 includes two parts and is coupled to the geared architecture 48 to drive the fan
hub 64 and thereby the plurality of fan blades 42 about the axis A.

[0048] Referring to Figure 2 with continued reference to Figure 1, the fan drive
gear system 66 is provided lubricant from the lubricant system 62. The example geared
architecture 48 includes a sun gear 68 that is driven by the inner shaft 40. The sun gear 68 in
turn drives intermediate gears 70 that are supported within a carrier 72. The intermediate
gears 70 are in turn engaged to a ring gear 74 that circumscribes the plurality of intermediate
gears 70. Each of the intermediate gears 70 is supported on a journal bearing 124 that
requires lubricant. Moreover, the geared architecture 48 requires lubricant to various portions
to maintain desired power transfer efficiency.

[0049] Lubrication is supplied from the lubricant system 62 to a feeder tube 106.
The feed tube 106 supplies lubricant to a stationary lubricant transfer bearing assembly 84.
The transfer bearing assembly 84 communicates lubricant to a second bearing 85. In this
example, the second bearing 85 is an outer surface of a portion of the fan shaft assembly 76.
The lubricant transfer bearing assembly 84 includes carbon seals 86 that engage the rotating
second bearing 85 of the shaft assembly 76.

[0050] In this example, the shaft assembly 76 includes a hub shaft 78 and a torque
shaft 80. The torque shaft 80 in this example is coupled to the carrier 72 to transfer rotational

output from the geared architecture 48.
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[0051] The example fan shaft assembly 76 is supported by a first fan drive shaft
support bearing assembly 92 and a second fan drive shaft support bearing assembly 94. The
example transfer bearing assembly 84 is disposed between the first and second fan drive shaft
support bearing assembles 92 and 94. The bearing assemblies 92 and 94 support rotation of
the fan shaft assembly 76.

[0052] Each of the fan drive support bearing assemblies 92, 94 includes an inner
race 110 that rotates with a corresponding portion of the fan shaft assembly 76. Each of the
fan shaft support bearing assemblies 92, 94 includes outer races 112 supported on an engine
static structure 36. The bearing assemblies 92 and 94 are spaced apart by a spring spacer 96.
The spring spacer 96 defines the spacing between the first bearing 92 and the second bearing
94 and provides a preload on the bearings assemblies 92 and 94.

[0053] The spring spacer 96 includes an opening 104 through which the feed tube
106 extends. The feed tube 106 includes a seal head portion 108 that fits within the transfer
bearing assembly 84. The transfer bearing assembly 84 includes openings that correspond
with passages 100 through the torque shaft 80. The openings 100 communicate lubricant 15
supplied from the lubricant supply system 62 through the feed tube 106 to an intermediate
lubricant passage 88. As appreciated, in this example, a single lubricant passage 88 is shown.
However, a plurality of passages 88 may be utilized to communicate lubricant to different
parts of the geared architecture 48.

[0054] In this example, a lubricant manifold 98 is attached to the torque shaft 80
and rotates with the torque shaft 80 about the axis A. The example lubricant manifold
includes seals 95 that seal against an interior surface of the torque shaft 80. Lubricant
provided through the feed tube 106 passes through openings 100 within the torque shaft 80 to
the intermediate lubricant passage 88. From the intermediate lubricant passage 88, lubricant
is passed through a conduit 90 to passages 102 defined within the carrier assembly 72.

[0055] As appreciated, although the passages 102 are defined in this disclosed
example within the carrier 72, the passages 102 can be within other features or structures of
the geared architecture 48 to communicate lubricant to specific locations. In this example,
the passage 102 communicates lubricant to the journal bearing 124 supporting rotation of a

corresponding intermediate gear 70.
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[0056] Each of the shaft support bearing assemblies 92, 94 are secured in place by
anut 114. Each of the nuts 114 includes a scoop 116 that directs and gathers lubricant that is
exhausted from the lubricant transfer bearing assembly 84. Lubricant indicated by arrows 25
is exhausted from the interface between the transfer bearing assembly 84 and the second
bearing 85 and is captured by the scoops 116. Lubricant 25 is then transferred through
passages 118 defined within the nut 114 and the inner races 110. The lubricant is passed to
the corresponding tapered bearings 120 of each of the shaft support bearings 92, 94.
Lubricant 25 is then exhausted from the bearing assemblies 92, 94 and recovered.

[0057] The example lubricant transfer bearing assembly 84 is disposed between
the first and second support bearings 92, 94 and thereby does not require additional axial
space. The reduction in axial space provides benefits in assembly and maintenance of the
example gas turbine engine.

[0058] Referring to Figures 3A, 3B, 3C and 3D, the example lubricant transfer
bearing assembly 84 includes a link 130 that attaches by way of a pin 134 to a static engine
structure 36 that includes ears 136. The link 130 is attached by way of a pin 134 on a first
side that includes ears 134. The link 130 is attached to a boss 138 including ears 142 on a
second side by way of a ball 140 and pin 144. The ball 140 allows the lubricant transfer
bearing assembly 84 to flex with the torque frame shaft 80 to accommodate misalignment and
movement during operation. A plurality of feed tubes 106 are in communication with the
lubricant transfer assembly 84 to supply a desired lubricant flow to different structures of the
geared architecture 48.

[0059] Referring to Figure 3D, the example lubricant transfer bearing assembly
84 includes a housing 150 that receives the seal head 108 of the feed tube 106. The housing
150 includes passages 145, 146, 152 and 154 that communicate lubricant to the second
bearing surface 85 that is defined in this example by the torque shaft 80. The torque shaft 80
includes openings 110. The example openings 110 are configured as races 156, 158 and 160.
The races 156, 158 and 160 are annular grooves about the torque shaft 80 that provide for the
communication of lubricant to specific passages and to specific openings 162, 164 and 166
that allow for the communication of lubricant to specific locations and different conduits 90.

[0060] Referring to Figure 4, the example conduit 90 is supported between the

carrier 72 and the manifold 98. Each end of the conduit 90 includes seals 168 to prevent
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leakage. 'The example conduit 90 includes a spacing that accommodates relative movement
due to thermal expansion and other misalignments that may occur during operation while still
maintaining a desired lubricant flow path from the lubricant manifold 98 to the geared
architecture 48.

[0061] Referring to Figure 5, another example fan drive gear system 175 is
disclosed and includes an intermediate passage 172 that is defined within the example torque
shaft 170. Accordingly, a separate lubricant manifold is not utilized in this disclosed
example. The example torque shaft 170 is coupled to the hub shaft 78 and defines the
intermediate passage 172. The torque shaft 170 defines a second bearing surface 126 and is
in communication with the lubricant transfer bearing assembly 84. The hub shaft 78 is
coupled to the torque shaft 170 through a splined connection 178 and secured in place by nut
176.

[0062] Lubricant supplied through the feed tube 106 is fed through openings in
the transfer bearing assembly 84 to the intermediate lubricant passage 172. This lubricant
indicated by arrows 25 is then communicated to the conduit 90 and thereby to the geared
architecture.

[0063] As in the previous example, each of the first and second support bearing
assemblies 92, 94 includes a nut 114 within a scoop 116 to direct lubricant exhausted from
the transfer bearing assembly 84. In this example, the transfer bearing assembly 84 includes
a positive jet 180 that positively ejects a lubricant against the scoop 116 through passages 118
defined within the inner race 110 of each of the shaft support bearing assemblies 92, 94.

[0064] Referring to Figures 1 and 2, the disclosed fan drive gear system 66
enables a simplified non-blind assembly of the fan shaft assembly 76 and lubricant transfer
bearing assembly 84. Assembly may be performed according to one disclosed example
embodiment by attaching the torque shaft 80 to a component of the geared architecture 48. In
this example, the torque shaft 80 is attached to the carrier assembly 72. Once the torque shaft
80 1is attached, the first support bearing assembly 92 is assembled to the static engine
structure 36 to support the torque shaft 80.

[0065] Once the first support bearing assembly 92 is assembled, the lubricant
transfer bearing assembly 84 is assembled onto the outer surface of the torque shaft 80 to

engage the second bearing 85 and interface with the openings 100 defined through the torque
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shaft 80 for communicating lubricant to the lubricant passage 88. The first bearing assembly
92 is secured in place by the nut 114 such that the scoop 116 extends adjacent to one side of
the lubricant transfer bearing assembly 84 to capture lubricant expelled during operation.
Assembly of the lubricant transfer bearing assembly 84 includes assembly of the feed tube
106 through the spacer spring 96. The spacer spring 96 is provided in place and the hub shaft
78 is attached to the torque shaft 80.

[0066] Assembly continues by coupling the hub shaft 78 to the torque shaft 80
through a splined connection and nut. Once the hub shaft 78 is secured to the torque shaft 80
the second shaft support bearing assembly 94 is assembled to the hub shaft 78 and spaced
apart by the spring 96 from the first shaft support assembly 92. The feed tube 106 extends
through the spacer 96 such that lubricant is feed to both the first and second shaft support
bearing assemblies 92, 94 and the geared architecture from between the shaft support bearing
assemblies.

[0067] In one example, a lubricant manifold 98 is attached to the torque shaft 80
and defines the passage 88 to the geared architecture. The method includes attaching the
lubricant manifold to the torque shaft 80 and assembling the conduit 90 between the lubricant
manifold 98 and the carrier 72. In another embodiment where the passage 88 is defined
within the torque shaft 80, the conduit 90 is assembled between the torque shaft 170 (Figure
5) and the carrier 72.

[0068] Accordingly, disclosed embodiments of a fan drive gear system include a
two piece shaft assembly and lubrication system that eases assembly and supplies lubricant to
both shaft support bearing assemblies and the geared architecture.

[0069] Although an example embodiment has been disclosed, a worker of
ordinary skill in this art would recognize that certain modifications would come within the
scope of this disclosure. For that reason, the following claims should be studied to determine

the scope and content of this disclosure.
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CLAIMS
What is claimed is:
1. A lubrication system comprising:

a transfer bearing configured to receive a lubricant from a lubricant input;

a second bearing configured to rotate with a fan drive shaft, the transfer bearing
engages the second bearing disposed between two fan shaft support bearings and is
configured to transfer lubricant from the transfer bearing to the second bearing and into at
least one lubricant passage; and

a conduit fluidly connected to the at least one lubricant passage and configured to

deliver lubricant to at least one component of a fan drive gear system.

2. The lubrication system as recited in claim 1 including a first race on the transfer
bearing configured to transfer lubricant to a first opening in registration with the at least one

lubricant passage.

3. The lubrication system as recited in claim 1, wherein the second bearing comprises a
portion of a fan drive shaft and the at least one lubricant passage is defined within the fan

drive shaft.

4. The lubrication system as recited in claim 1, wherein the second bearing comprises a
portion of the fan drive shaft and a lubricant manifold is attached for rotation with the fan

drive shaft and includes the at least one lubricant passage.

5. The lubrication system as recited in claim 1, including a feed tube supplying lubricant
to the transfer bearing, wherein the feed tube extends through an opening in a spacer defining

a desired spacing between two fan drive shaft support bearings.

6. The lubrication system as recited in claim 5, including at least one fastener securing at
least one of the two fan drive shaft support bearings in position, wherein the at least one
fastener includes a scoop for catching and directing lubricant to one of the two fan drive shaft

support bearings.

13
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7. The lubrication system as recited in claim 5, wherein the two fan drive shaft support

bearings comprise tapered bearings.

8. The lubrication system as recited in claim 5, wherein the two fan drive shaft support

bearings comprise roller bearings.

9. The lubrication system as recited in claim 5, wherein the two fan drive shaft support

bearings comprise ball bearings.

10. The lubrication system as recited in claim 1, wherein the transfer bearing and the

second bearing are disposed about a rotational axis.

11. The lubrication system as recited in claim 1, wherein the conduit is parallel to the

rotational axis.

12. A fan drive gear system for a gas turbine engine comprising:

a first fan shaft coupled to a second fan shaft;

a first shaft support bearing assembly disposed about the first fan shaft and a second
shaft support bearing assembly disposed about the second fan shaft;

a planetary gear system coupled to the second fan shaft;

a transfer bearing configured to receive lubricant from a lubricant input engaged to
the fan shaft between the first shaft support bearing assembly and the second shaft support
bearing assembly;

a second bearing configured to rotate with the second fan shaft and receive lubricant
from the transfer bearing and communicate lubricant to at least one lubricant passage; and

a conduit fluidly connecting the at least one lubricant passage to the planetary gear

system.

13. The system as recited in claim 12, including a first race on the transfer bearing

configured to transfer lubricant to the at least one lubricant passage.
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14. The system as recited in claim 12, including a carrier supporting rotation of a plurality

of planet gears and the second shaft comprises a torque shaft attached to the carrier.

15. The system as recited in claim 14, wherein the at least one lubricant passage is

defined within the torque shaft.

16. The system as recited in claim 12, including a lubricant manifold attached to the

second shaft and defining the at least one lubricant passage.

17. The system as recited in claim 12, including a spacer between the first shaft support

bearing assembly and the second shaft support bearing assembly.

18. The system as recited in claim 17, including a feed tube extending through the spacer

to the transfer bearing.

19. The system as recited in claim 15, including a first nut holding the first shaft support
bearing in place and a second nut holding the second shaft support bearing in place, wherein
each of the first nut and the second nut includes a scoop for catching and directing lubricant

to a corresponding one of the first and second shaft support bearings.

20. A method of assembling a fan drive gear system comprising:

attaching a torque shaft to a component of a fan drive gear system;

assembling a first shaft support bearing to the torque shaft and securing the first shaft
support bearing with a first fastener;

assembling a transfer bearing to the torque shaft for communicating lubricant to at
least one lubricant passage;

coupling a hub shaft to the torque shaft; and

assembling a second shaft support bearing to the hub shaft and securing the second

shaft support bearing with a second fastener spaced apart from the first shaft support bearing.

15
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21. The method of assembling a fan drive gear system as recited in claim 20, including
assembling a conduit for transferring lubricant from the at least one lubricant passage to the

component of the fan drive gear system.

22. The method of assembling a fan drive gear system as recited in claim 20, including

attaching a lubricant manifold to the torque shaft including the at least one lubricant passage.

23. The method of assembling a fan drive gear system as recited in claim 22, wherein the
component of the fan drive gear system comprises a carrier supporting rotation of a plurality

of planetary gears driven by a sun gear and circumscribed by a ring gear.

24. The method of assembling a fan drive gear system as recited in claim 20, wherein
each of the first fastener and the second fastener includes a scoop and the assembly of each of
the fasteners comprises aligning the scoop relative to the transfer bearing for enabling capture
and transfer of lubricant to a corresponding one of the first shaft support bearing and the

second shaft support bearing.
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