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CLASS 475, PLANETARY GEAR TRANSMIS-
SION SYSTEMS OR COMPONENTS

SECTION I - CLASS DEFINITION

This is the class for planetary gear power transmission
and elements thereof, such transmission being defined
as an assembly of parts including interacting first and
second gears each having a central axis and wherein,
during at least one mode of operation, the axis of one of
the gears follows a path extending around the axis of the
other gear.

(1) Note. A nominal recitation of a device for
applying power to, or receiving power
from, a structure of this class will not
exclude a patent from being placed in this
class.

SECTION Il - LINES WITH OTHER CLASSES
AND WITHIN THIS CLASS

A method or apparatus for manufacturing a device of
this class is not found herein (Class 475), but is found in
an appropriate manufacturing class. See References to
Other Classes, below.

SECTION Il -
CLASSES

REFERENCES TO OTHER

SEE OR SEARCH CLASS:

29, Metal Working, subclasses 893+ and the other
subclasses in Class 29, directed to process and
apparatus of mechanical manufacture. (See
Lines With Other Classes and Within This
Class, above.)

74, Machine Element or Mechanism, subclass 52
and 63+ for mechanical movements which may
include planetary gearing, 640 for gearing of
the “strain wave” type, and 843+ for a plane-
tary gearing control interrelated with a motor
control.

180, Motor Vehicles, for combinations of signifi-
cant vehicle structure which may include plan-
etary gearing, especially subclasses 6.2+  for
steering by driving; 65.7 for an electric motor
driven change speed gearing; 165 for the use of
a fluid accumulator or flywheel to store and
release energy; 233+ for a four wheel drive
vehicle; 292+ and 374+ for spatial relation-
ships of a transmission and a vehicle frame;
and 369 and 372 for planetary combinations.
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184, Lubrication, for lubrication generally, and
especially subclass 6.12 which has not been
screened for planetary gearing.

188, Brakes, for brakes™*, per se.

192, Clutches and Power-Stop Control, subclasses
headed “INTERRELATED POWER DELIV-
ERY CONTROLS”, which may include plane-
tary gearing controls combined with clutch*
and motor controls; 3.21+ and 3.34 for an
impeller-turbine type fluid drive in combina-
tion with a clutch* and brake*, respectively;
3.52+ for controls for a planetary transmission
and coaxial clutch*; and 215+ for a transmis-
sion control and brake*.

477, Interrelated Power Delivery Controls, Includ-
ing Engine Control, for interrelated control
between an engine and a transmission, clutch,
or brake.

701, Data Processing: Vehicles, Navigation, and
Relative Location, subclasses 51+ for a trans-
mission control of that type.

SECTION IV - GLOSSARY

The following glossary will define words or phrases
used in the class and subclass definitions and are identi-
fied by an asterisk which appears after the word, or in
the instance of a phrase, after the last word of the
phrase:

BEVEL GEAR

A gear having radial teeth extending in the same general
direction as the rotational axis of the gear, but inclined
with respect to the rotational axis of the gear.

BRAKE

Mechanism to selectively or automatically stop a mov-
ing part with respect to a stationary part.

CLUTCH

Mechanism to selectively or automatically couple two
relatively moving parts together for common movement
or to uncouple such parts.

CONDITION RESPONSIVE

Mechanism to sense a condition or change of condition

in the environment of a planetary gear transmission;
and, in response to such sensing, effect a control func-
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200 Differential is beneath prime mover or SEE OR SEARCH THIS CLASS, SUB-
transmission: CLASS:
This subclass is indented under subclass 198. 71, for this combination together with a
Subject matter wherein significance is attrib- fluid drive.
uted to locating said differential transmission*
at a position below a power source* or under 205 Plural planetary units combined with differ-
said other transmission. ential:
This subclass is indented under subclass 204.
201 Differential is between prime mover and Subject matter and further including a second
transmission in the path of power flow: planetary gear transmission.
This subclass is indented under subclass 198.
Subject matter wherein said differential trans- SEE OR SEARCH THIS CLASS, SUB-
mission* is positioned relative to said other CLASS:
transmission and a power source* so that 71, for this combination together with a
power flows in a direction from said power fluid drive.
source* through said differential transmission*
to said other transmission. 206 Transmission output shaft parallel to differ-
ential output shafts:
SEE OR SEARCH THIS CLASS, SUB- This subclass is indented under subclass 198.
CLASS: Subject matter wherein the axis of the output
18+,  for this arrangement in a steering by shaft of said other transmission extends in a
driving combination. direction parallel to the axis of output shafts of
said differential transmission*.
202 With universal joint in drive train:
This subclass is indented under subclass 198. 207 NONPLANETARY VARIABLE SPEED OR
Subject matter including connecting means DIRECTION TRANSMISSION COM-
between two shaft elements in a drive train*, BINED WITH PLANETARY TRANSMIS-
said connecting means permitting rotation to be SION:
transmitted from one element to the other when This subclass is indented under the class defini-
the axes of said elements are misaligned or tion. Subject matter which includes a power
angularly related. transmitting mechanism, other than a planetary
gear transmission, having an input and an out-
SEE OR SEARCH THIS CLASS, SUB- put shaft, and means capable of speed ratio*
CLASS: change between said shafts or capable of
464, Rotary Shafts Gudgeons, Housings, changing the direction of relative rotation of
and Flexible Couplings for Rotary, for said shafts.
universal joints in general.
SEE OR SEARCH THIS CLASS, SUB-
203 Plural selectively driveable gears surround CLASS:
differential: 52, and 66, for this combination with a
This subclass is indented under subclass 198. fluid drive.
Subject matter wherein input power to said dif- 80+, for a transmission of the type found
ferential transmission* is selectively supplied therein combined with a change speed
by either of two gears which encircle the exter- non-planetary transmission.
nal periphery of said differential transmission. 198+, for a change speed or direction trans-
mission combined with a differen-
204 Variable speed or direction transmission is tial*.
planetary:
This subclass is indented under subclass 198. SEE OR SEARCH CLASS:
Subject matter wherein said other transmission 74, Machine Element or Mechanism, for
is a planetary gear transmission as defined in nonplanetary variable speed gearing.
the class definition.
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208 Condition responsive: 213 Nonplanetary transmission is chain gear-
This subclass is indented under subclass 207. ing:
Subject matter and further including a control This subclass is indented under subclass 210.
which is condition responsive*. Subject matter wherein said power transmitting
mechanism comprises an endless member
SEE OR SEARCH THIS CLASS, SUB- formed of rigid links.
CLASS:
254, and see the search notes therein for 214 Nonplanetary transmission is friction gear-
related subject matter. ing:
This subclass is indented under subclass 207.
209 Interrelated control of in series transmis- Subject matter wherein said power transmitting
sions: mechanism includes a gear which receives or
This subclass is indented under subclass 207. transmits rotary motion to a mating gear by
Subject matter wherein a planetary gear trans- frictional contact.
mission has first control means, and said power
transmitting mechanism other than the plane- SEE OR SEARCH CLASS:
tary gear transmission has second control 476, Friction Gear Transmission Systems
means; and wherein operation of one of said or Components, for nonplanetary fric-
first or second control means affects the opera- tion gearing, per se.
tion of the other of said control means.
215 Plural power paths to planetary gearing:
210 Nonplanetary transmission is belt or chain This subclass is indented under subclass 214.
gearing: Subject matter wherein said power transmitting
This subclass is indented under subclass 207. mechanism has at least two power output mem-
Subject matter wherein said power transmitting bers leading therefrom, said power output
mechanism includes a flexible endless member members being connected to different elements
in a drive train*. of a planetary gear transmission to provide
rotary input to either or both of said elements
SEE OR SEARCH CLASS: of said planetary gear transmission.
474, Endless Belt Power Transmission
Systems or Components, for nonplan- SEE OR SEARCH THIS CLASS, SUB-
etary belt or chain gearing. CLASS:
329+, and see the search notes therein for
211 Plural power paths to planetary gearing: related subject matter.
This subclass is indented under subclass 210.
Subject matter wherein said power transmitting 216 Friction gear engages facing concave sur-
mechanism has at least two power output mem- faces:
bers leading therefrom, said power output This subclass is indented under subclass 215.
members being connected to different elements Subject matter wherein said power transmitting
of a planetary gear transmission to provide mechanism includes a gear between two mem-
rotary input to either or both of said elements bers having facing concave surfaces.
of said planetary transmission.
SEE OR SEARCH THIS CLASS, SUB-
CLASS:
329+, and see the search notes therein for
related subject matter.
212 Nonplanetary transmission is chain gearing:

This subclass is indented under subclass 211.
Subject matter wherein said power transmitting
mechanism comprises an endless member
formed of rigid links.
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219 Plural planetary units:

This subclass is indented under subclass 207.
..... ) Subject matter which includes at least two
planetary gear transmissions.

gl & 3
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_— SEE OR SEARCH THIS CLASS, SUB-
CLASS:

52, and 66, for related art.

80+,  for a transmission of the type found
-7 therein combined with a change speed
nonplanetary transmission.
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220 DIFFERENTIAL PLANETARY GEAR-
ING:
This subclass is indented under the class defini-
tion. Subject matter which includes a differen-
tial transmission* in a drive train*.

input; output; control means; regime change inhibit

217 Nonplanetary transmission is disc and
wheel:
This subclass is indented under subclass 215.
Subject matter wherein one of said gears is in
the form of a plate having a friction drive face,
and the other said gear is generally cylindrical
and has a friction drive surface on the rim
thereof in contact with said face; said cylindri-
cal gear being mounted for rotation about an
axis generally perpendicular to a rotational axis
of said plate, and the point of contact of said
face with said rim being adjustable in a radial
direction with respect to the axis of the plate to
vary the speed ratio*.

218 Plural power paths to planetary gearing:

This subclass is indented under subclass 207.
Subject matter wherein said power transmitting
mechanism has at least two power output mem-
bers leading therefrom, said power output
members being connected to different elements
of a planetary gear transmission to provide
rotary input to either or both of said elements
of said planetary gear transmission.

SEE OR SEARCH THIS CLASS, SUB-

CLASS:

6, 15, 18+, 71, 84+, 150, 160, 174, 184,
and 198+ for other differential plane-
tary gearing or combinations there-
with.

SEE OR SEARCH THIS CLASS, SUB-

CLASS:

80+, for a transmission of the kind found
therein combined with change speed
nonplanetary transmission.

329+, and see the search notes therein for
related subject matter.

February 2007

U.S. Wells - Exhibit 2011
Liberty v. U.S. Wells - IPR2025-00066
Page 50 of 70



February 2007

CLASSIFICATION DEFINITIONS

475-51

221 Differential or nondifferential planetary
combined with differential (e.g., two differ-
entials):

This subclass is indented under subclass 220.
Subject matter which includes at least two dif-
ferential transmissions* or which includes a
differential transmission* and another plane-
tary gear transmission.
SEE OR SEARCH THIS CLASS, SUB-
CLASS:
198+, for a variable speed or direction trans-
mission combined with a differential.
SEE OR SEARCH CLASS:
180, Motor Vehicles, subclasses 233+  for
four wheel drive vehicles which may
include plural differentials.
222 With universal joint in drive train:
This subclass is indented under subclass 220.
Subject matter including connecting means
between two shaft elements in said drive
train*, said connecting means permitting rota-
tion to be transmitted from one element to the ~ 224 By braking other output:
other when the axes of said elements are mis- This subclass is indented under subclass 223.
aligned or angularly related. Subject matter including means to apply a
brake* to one of said outputs while driving the
SEE OR SEARCH THIS CLASS, SUB- other output.
CLASS:
202, and 346+, for related subject matter. 225 With additional gearset between differen-
tial output and load:

223 |nc|uding means to se|ective|y app|y rota- This subclass is indented under subclass 220.
tional power to 0n|y one Output: SUbjeCt matter inClUding nonplanetary gearing
This subclass is indented under subclass 220. between an OUtpUt of said differential transmis-
Subject matter including means to disconnect sion and a load device*.
one output from said differential transmission*
while driving the other output, or including SEE OR SEARCH THIS CLASS, SUB-
means to apply a brake* to one of said outputs CLASS:
while driving the other output. 343, and see the search notes therein for

related subject matter.
226 Planet pinion is worm gear:

This subclass is indented under subclass 220.
Subject matter wherein a planet pinion* in said
differential transmission* is a worm gear*.
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SEE OR SEARCH THIS CLASS, SUB-

CLASS:

7, 304 and 333, for related subject mat-
ter.

227 And spur gear on pinion:
This subclass is indented under subclass 226.
Subject matter wherein said planet pinion* also
includes a spur gear*.
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228 Worm drive on input shaft:
This subclass is indented under subclass 220.
Subject matter wherein input power to said dif-
ferential transmission* is supplied by a worm
gear*.

SEE OR SEARCH THIS CLASS, SUB-

CLASS:
7, for related subject matter.
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And roller bearing supporting worm from
casing:

This subclass is indented under subclass 228.
Subject matter wherein said worm gear* is sup-
ported for rotation by ball bearings or cylindri-
cal bearings positioned around the axis of said
worm gear.
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Bevel gear differential:

This subclass is indented under subclass 220.
Subject matter wherein said differential gear-
ing* is formed by bevel gears*.

SEE OR SEARCH THIS CLASS, SUB-

CLASS:

9, 190+, 197, 273+, 306+, and 336, for
related subject matter.

With means to limit overspeed of one output
(e.g., lock-up clutch):

This subclass is indented under subclass 230.
Subject matter including means to restrict the
amount the rotational velocity of one of the
output members of said differential transmis-
sion* may exceed the rotational velocity of the
other of said output members.

SEE OR SEARCH THIS CLASS, SUB-

CLASS:

86+, for fluid actuated clutches™ in differ-
entials*

150, for electric or magnetic controlled dif-
ferentials*

249+, for related subject matter.
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232 Centrifugal actuator:
This subclass is indented under subclass 231.
Subject matter wherein said means for restrict-
ing said rotational velocity includes an element
movable outwardly in response to inertial force
caused by rotation of a part in said differential 10
transmission*.
233 Lock-up clutch between pinion and pinion
carrier:
This subclass is indented under subclass 231.
Subject matter wherein said means includes an
element for directly locking a planet pinion* to
a cage carrying said pinion or to a supporting
pin for said pinion.
SEE OR SEARCH THIS CLASS, SUB- particular angle of gear teeth causes lock-up
CLASS:
91, 108, 109+, and 305, for related sub- 237 Manual actuator:
ject matter. This subclass is indented under subclass 231.
Subject matter wherein said restricting means
234 By axial movement of output gear: includes a member selectively actuatable by
This subclass is indented under subclass 231. human force.
Subject matter wherein said restricting means
is operated by movement of one said output SEE OR SEARCH THIS CLASS, SUB-
members in a direction parallel to its axis of CLASS:
rotation. 250, for related subject matter.
235 With spring bias on gear or clutch: 238 Friction clutch:
This subclass is indented under subclass 234. This subclass is indented under subclass 237.
Subject matter including resilient means pro- Subject matter wherein said restricting means
viding a force bias on said output gear, or on a comprises a clutch®* in which pressure and
clutch* therefor, in a direction parallel to its resultant friction between faces of two rela-
rotational axis. tively movable parts causes the parts to have
common movement.
SEE OR SEARCH THIS CLASS, SUB-
CLASS: 239 Plate clutch:
240+, for related subject matter. This subclass is indented under subclass 238.
Subject matter in which said relatively mov-
236 Particular gear shape or tooth interaction able parts are in the form of discs.
limits overspeed:
This subclass is indented under subclass 231. 240 Spring bias on overspeed limiting means:

Subject matter wherein significance is attrib-
uted to a special shape of a gear tooth or to a
special interaction between gear teeth to pro-
vide said restriction.

This subclass is indented under subclass 231.
Subject matter wherein said restricting means
include a resilient member urging a part thereof
in one direction.

SEE OR SEARCH THIS CLASS, SUB-

CLASS:
235, for related subject matter.
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Helically coiled spring:

This subclass is indented under subclass 240.
Subject matter wherein said resilient member is
a wire coiled in the shape of a helix.

Separate planet pinions or separate tooth set
on same pinion for each output:

This subclass is indented under subclass 230.
Subject matter wherein a separate planet pin-
ion* is provided in said differential gearing*
for each output thereof; or wherein a planet
pinion has first and second tooth sets thereon,
the first of said tooth sets engaging one of said
outputs, and the second of said tooth sets
engaging the other of said outputs.

243

244

245

246

247

248

February 2007

Output gear rotatable relative to axial sup-
port shaft:

This subclass is indented under subclass 230.
Subject matter wherein one of the output gears
of said differential transmission* is rotatable
relative to a shaft upon which the gear is
mounted.

Support shaft coupled to other output gear:
This subclass is indented under subclass 243.
Subject matter wherein said shaft is connected
to another of the output gears for joint rotation
therewith.

With roller bearing between output gear
and shaft:

This subclass is indented under subclass 243.
Subject matter wherein said output gear is sup-
ported for rotation on said shaft by ball-bear-
ings or cylindrical bearings positioned around
the axis of said shaft.

With roller bearing between gear and its
support:

This subclass is indented under subclass 230.
Subject matter wherein at least one of said
bevel gears™ is supported for rotation by ball
bearings or by cylindrical bearings surrounding
the rotational axis of the bevel gear.

SEE OR SEARCH THIS CLASS, SUB-
CLASS:
253, and 348, for related subject matter.

Ball bearing:

This subclass is indented under subclass 246.
Subject matter wherein said bearings are in the
shape of a round ball.

Spur gear differential:

This subclass is indented under subclass 220.
Subject matter wherein said differential gear-
ing* is formed of spur gear*.
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With means to limit overspeed of one out-
put:

This subclass is indented under subclass 248.
Subject matter including means to restrict the
amount the rotational velocity of one of the
output members of said differential transmis-
sion* may exceed the rotational velocity of the
other of said output members.

SEE OR SEARCH THIS CLASS, SUB-

CLASS:

84+, for fluid actuated clutches* in differ-
entials*

150, for electric or magnetic controlled dif-
ferentials*

231+, for related subjected matter.

Manual actuator:

This subclass is indented under subclass 249.

Subject matter wherein said restricting means

includes a member selectively actuatable by

human force.

SEE OR SEARCH THIS CLASS, SUB-
CLASS:
237+, for related subject matter.

Pinion axis at angle intersecting axis of out-
put:

This subclass is indented under subclass 248.
Subject matter wherein the axis of rotation* of
a planet pinion* in said differential gearing*
extends at an angle with respect to the rota-
tional axis of an output member of said differ-
ential gearing.

CLASSIFICATION DEFINITIONS

252

475-55

SEE OR SEARCH THIS CLASS, SUB-
CLASS:
190+, 197, 273+, 306+, and 336, for related

subject matter.

Intermeshing planet pinions:

This subclass is indented under subclass 248.
Subject matter wherein said differential gear-
ing* includes a plurality of planet pinions*
having gear teeth which intermesh with each
other.
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255 Eccentrically weighted planet:
This subclass is indented under subclass 254.
Subject matter wherein a planet pinion*
includes an additional mass carried thereby at a
location spaced from its axis.
SEE OR SEARCH THIS CLASS, SUB-
CLASS:
112, for a similar combination but using

fluid as the eccentric weight.

256 Downshift responsive to high speed limit:
This subclass is indented under subclass 254.
Subject matter wherein a planetary transmis-
sion is regulated such that the attainment of an
undesirable fast speed is prevented by chang-
ing the speed ratio* to rotate an output mem-
ber* at a lower velocity.

253  With roller bearing between gear and its 2, "ZH 1

support: T S 4 1

This subclass is indented under subclass 248. 1 »"..”;.

wherein at least one of said spur gears* is sup- SR iy

ported for rotation by ball bearings or by cylin- L B a. —

drical bearings surrounding the rotational axis b : '

of said spur gear. ] ?

} i "

SEE OR SEARCH THIS CLASS, SUB- L ! by

CLASS: i LA

246, and 348, for related subject matter. ,L 4”, o

1 % \ ’
254 CONDITION RESPONSIVE CONTROL: :

This subclass is indented under the class defini-

tion. Subject matter together with a condition

responsive* transmission regulating means. flyweight

SEE OR SEARCH THIS CLASS, SUB- 257 Speed responsive control adjusted or

CLASS: opposed by torque:

2, 19, 42, 43, 47, 51, 60, 76, 94, 117, This subclass is indented under subclass 254.
118,125, 153, 186, 199, 208, and 232, Subject matter wherein a planetary transmis-
for various transmission combinations sion is regulated in response to the velocity of
including condition responsive* con- one of its parts but such regulation is modified
trol. by the rotary effort exerted by a transmission

SEE OR SEARCH CLASS: part

477, Interrelated Power Delivery Controls, 558 cenrifugally controlled clutch or brake:
Including Engine Control, for - condi- This subclass is indented under subclass 254.
tion responsive transmission  control 7Subject matter wherein a clutch* or brake* is
also including motor control. utilized to change the speed ratio* of a plane-

tary transmission and the operation of such
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clutch* or brake* is controlled by the velocity
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of a transmission part as measured by the cen- 264 Spring applied friction drive establishing
trifugal force of a mass rotating with said part. means:
This subclass is indented under subclass 263.
259 One-way clutch or brake: Subject matter wherein a coupling, clutch* or
This subclass is indented under subclass 258. brake* is utilized to establish a speed ratio* in
Subject matter wherein the clutch* or brake* a planetary transmission, such coupling,
controlled is a one-way clutch* or a one-way clutch* or brake* being of a non-positive, fric-
brake*. tion type and being engaged by a spring and
disengaged in response to torque.
260 Centrifugal brake control:
This subclass is indented under subclass 258. (1) Note. In disengaging the coupling,
Subject matter wherein the device controlled is clutch* or brake* a second coupling,
a brake*. clutch* or brake* may or may not be
engaged.
261 Positive clutch:
This subclass is indented under subclass 258. SEE OR SEARCH THIS CLASS, SUB-
Subject matter wherein two parts of a con- CLASS:
trolled clutch* each include teeth-like elements 140+, for a spring applied and fluid released
thereon that mesh when the clutch is engaged clutch* or brake*
so that torque is delivered positively, as 301, for a clutch* or brake* consisting of a
opposed to frictionally, from one part to the helical spring.
other.
265 Drive establishing means is friction brake:
262 Axially engaged friction clutch: This subclass is indented under subclass 264.
This subclass is indented under subclass 258. Subject matter wherein the speed ratio is estab-
Subject matter wherein a controlled clutch* has lished by a spring engaged brake*.
two parts with frictional drive faces and the
two parts of the controlled clutch* are moved, 266 Stepped, torque responsive ratio change:
one relative to the other, in the direction of the This subclass is indented under subclass 254.
transmission axis to engage or disengage their Subject matter wherein a plurality of distinct
frictional surfaces. speed ratios* are effected by the use of a plu-
rality of clutches* or brakes* and the change
263 Overload release: from one ratio to another is in response to the

This subclass is indented under subclass 254.
Subject matter including means to sense when
torque to an output member* exceeds a prede-
termined value; and, in response to such sens-
ing, interrupt the flow of power through a drive
train* power path.

SEE OR SEARCH THIS CLASS, SUB-

CLASS:

192, Clutches and Power-Stop Control,
subclasses 56+, 129+ and 150 for
related art.

464, Rotary Shafts, Gudgeons, Housings,
and Flexible Couplings for Rotary
Shafts, subclasses 30+ for an overload
release coupling in a drive train.

turning effort of a part of a transmission.
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116+, for fluid control of clutches* and
SEE OR SEARCH THIS CLASS, SUB- brakes*.
CLASS: 149+, for electrical control of clutches* and
12, for a stepped ratio change in response brakes*.
to the change in direction of an input
member*, 270 Manual force provides reaction during
drive:

267 With flywheel or centrifugal weight control: This subclass is indented under subclass 269.
This subclass is indented under subclass 254. Subject matter wherein a reaction force in a
Subject matter wherein a planetary transmis- planetary gear transmission is provided by
sion is controlled in response to (1) the affect human force limiting or preventing rotation of
thereon of the inertia of a separate mass driven an element in the transmission while another
by a transmission part, or (2) the radially acting element in the transmission provides rotation to
force produced in response to the speed of a an output member*.
transmission part by a separate mass driven by
said part and spaced from the rotary axis of
such part.

SEE OR SEARCH THIS CLASS, SUB-

CLASS:

255, for eccentrically weighted planet pin-
ions* and 258+ for centrifugally con-
trolled clutch* or brake*.

SEE OR SEARCH CLASS:

180, Motor Vehicles, subclass 165 for the
use of a flywheel in a power delivery
system together with significant vehi-
cle structure.

268 With planet axis at angle to axis of mating
gear (e.g., bevel gears):

This subclass is indented under subclass 267.

Subject matter wherein a planet pinion* axis

extends at an angle with respect to the rota-

tional axis of a gear that meshes with said .

planet pinion. 271 qural elemenj[s §e|ectlvely braked:

This subclass is indented under subclass 269.

269 WITH MEANS TO VARY DRIVE RATIO Subject matter wherein an assemblage which
OR DISCONNECT DRIVE (E.G, BRAKE compr_ises a planetary gear trans_mi_ssion or a
OR CLUTCH): plurality of planetary gear tran_smlssmns hgs at
This subclass is indented under the class defini- least two elements thereof which are provided
tion. Subject matter which includes a ratio- with a brake*.
changing device to provide at least two differ-
ent speed ratios*; or wherein means are pro- SEE OR SEARCH THIS CLASS, SUB-
vided to disconnect the flow of power to an CLASS: . .
output member* while an input member* con- 173, fo_r a transmission including an eccen-
tinues to rotate. tric type planetary gear set having plu-

ral planetary elements braked.

SEE OR SEARCH THIS CLASS, SUB- . .

CLASS: 272 With preselection:

91+, for fluid-resistance type clutches* and This subclass is indented under subclass 271.
brakes*. Subject matter including a first manual control-

ler actuatable to select a desired speed ratio*
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273

274

275

and a second manual controller effective to
engage the said desired speed ratio*.

SEE OR SEARCH CLASS:

477, Interrelated Power Delivery Controls,
Including Engine Control, wherein a
second manual controller may be a
motor control, such as an accelerator
pedal.

Axis of planet pinion at angle to axis of mat-
ing gear (e.g., bevel gears):

This subclass is indented under subclass 271.
Subject matter wherein the planetary gear
transmission includes a planet pinion* having a
rotational axis extending at an angle with
respect to the rotational axis of an intermeshing
gear.

SEE OR SEARCH THIS CLASS, SUB-

CLASS:

9, 190+, 197, 230+, 251+, 306+, and
336, for related subject matter.

And additional planetary gearset having
axis of pinion parallel to axis of mating gear:
This subclass is indented under subclass 273.
Subject matter which includes another plane-
tary gear transmission which has a planet pin-
ion* with a rotational axis extending in a
direction parallel to a rotational axis of an
intermeshing gear.

Transmission includes three relatively rotat-
able sun gears:
This subclass is indented under subclass 271.
Subject matter wherein said assemblage
includes at least three sun gears* which are rel-
atively rotatable.

CLASSIFICATION DEFINITIONS 475-59

276 With brake for sun, carrier and orbit:
This subclass is indented under subclass 275.
Subject matter wherein one of said elements
provided with a brake* is one of said sun
gears*; and two other of said elements pro-
vided with a brake are a planet carrier* and an
orbit gear*.

SEE OR SEARCH THIS CLASS, SUB-

CLASS:

54, for this combination with a fluid drive
in one of plural paths.

277 With brake for plural sun gears:
This subclass is indented under subclass 275.
Subject matter wherein at least two of said sun
gears™ are provided with a brake*.

278 And brake for carrier:
This subclass is indented under subclass 277.
Subject matter which further includes a brake*
for a planet carrier*.

T iy c e
m3/\‘% T =
| 'OOE—'I‘E-;azz T 2
a2 2z [Sw R
Sl e 2 2

SEE OR SEARCH THIS CLASS, SUB-

CLASS:

56, for this combination with a fluid drive
in one of plural paths.

279 With brake for plural orbits:
This subclass is indented under subclass 275.
Subject matter wherein at least two orbit gears*
are provided with a brake*.
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280

CLASSIFICATION DEFINITIONS

SEE OR SEARCH THIS CLASS, SUB-

CLASS:

58, for this combination with a fluid drive
in one of plural paths.

Brake for sun, carrier and orbit:
This subclass is indented under subclass 271.
Subject matter wherein said elements which
are provided with a brake*, a sun gear*, a
planet carrier* and an orbit gear*.

SEE OR SEARCH THIS CLASS, SUB-

CLASS:

54, for this combination with a fluid drive
in one of plural paths.

281

282

283

284

285

286

February 2007

Including one-way clutch or brake:

This subclass is indented under subclass 280.
Subject matter wherein one-way clutch* or a
one-way brake* is in a drive train* including
said assemblage.

Brake for sun and orbit:

This subclass is indented under subclass 271.
Subject matter wherein said elements which
are provided with a brake* are a sun gear* and
an orbit gear*.

SEE OR SEARCH THIS CLASS, SUB-

CLASS:

55, for this combination with a fluid drive
in one of plural paths.

Including one-way clutch or brake:

This subclass is indented under subclass 282.
Subject matter wherein a one-way clutch* or a
one-way brake* is in a drive train* including
said assemblage.

Brake for sun and carrier:

This subclass is indented under subclass 271.
Subject matter wherein said elements which
are provided with a brake* are a sun gear* and
a planet carrier*.

SEE OR SEARCH THIS CLASS, SUB-

CLASS:

56, for this combination with a fluid drive
in one of plural paths.

Including one-way clutch or brake:

This subclass is indented under subclass 284.
Subject matter wherein a one-way clutch* or a
one-way brake* is in a drive including said
assemblage.

Brake for orbit and carrier:

This subclass is indented under subclass 271.
Subject matter wherein said elements which
are provided with a brake* are an orbit gear*
and a planet carrier*.

SEE OR SEARCH THIS CLASS, SUB-

CLASS:

57, for this combination with a fluid drive
in one of plural paths.
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brake* which controls a moving part in

287 Including one-way clutch or brake: response to its velocity.
This subclass is indented under subclass 286.
Subject matter wherein a one-way clutch* or a (1) Note. Patents in this subclass are
one-way brake* is in a drive train* including directed to a speed responsive brake* or
said assemblage. clutch* in a drive train in advance of, or
after a planetary gear transmission.
288 Plural suns braked:
This subclass is indented under subclass 271. SEE OR SEARCH THIS CLASS, SUB-
Subject matter wherein said elements which CLASS:
are provided with a brake* are at least two sun 254+, and see the search notes therein for
gears*. condition responsive control of a
planetary gear transmission.
SEE OR SEARCH THIS CLASS, SUB-
CLASS: SEE OR SEARCH CLASS:
47, for this combination with a fluid drive 192, Clutches and Power-Stop Control,
in one of plural paths. subclasses 3.51+ for a combination of
transmission control and clutch con-
289 Including one-way clutch or brake: trol; and 215+ for a combination of
This subclass is indented under subclass 288. transmission control and brake.
Subject matter wherein a one-way clutch* or a
one-way brake* is in a drive train* including 294 Ratio shift initiated by reverse rotation of
said assemblage. input shaft:
This subclass is indented under subclass 269.
290 Plural orbits braked: Subject matter wherein an input shaft is rotated
This subclass is indented under subclass 271. in a first direction during both of said ratios*;
Subject matter wherein said elements which and wherein means are provided for operating
are provided with a brake* are at least two orbit said ratio changing device by limited move-
gears™. ment of said input shaft in a direction opposite
to said first direction.
SEE OR SEARCH THIS CLASS, SUB-
CLASS: SEE OR SEARCH CLASS:
58, for this combination with a fluid drive 192, Clutches and Power-Stop Control,
in one of plural paths. subclasses 217.1+ for related subject
matter combined with a back-pedaling
291 Including one-way clutch or brake: brake.
This subclass is indented under subclass 290.
Subject matter wherein a one-way clutch* ora 295 Plural outputs:
one-way brake* is in a drive train* including This subclass is indented under subclass 269.
said assemblage. Subject matter which includes means to drive
at least two load devices*.
292 Including one-way clutch or brake:
This subclass is indented under subclass 271. SEE OR SEARCH THIS CLASS, SUB-
Subject matter wherein a one-way clutch* or a CLASS:
one-way brake* is in a drive train including 332, and see the search notes therein for
said assemblage. related subject matter.
293 Speed responsive clutch or brake: 296 Plural drive ratios other than unity:

This subclass is indented under subclass 269.
Subject matter wherein a drive train* includes
a clutch* having mechanism for controlling the
coupling of two parts in response to the veloc-
ity of one of the parts; or which includes a

This subclass is indented under subclass 269.
Subject matter wherein said different speed
ratios are two overdrives*, or two under-
drives*, or an underdrive* and an overdrive*.

February 2007

U.S. Wells - Exhibit 2011
Liberty v. U.S. Wells - IPR2025-00066
Page 61 of 70



475 - 62

CLASSIFICATION DEFINITIONS

g8

ring gear fixed to frame; output; input

SEE OR SEARCH THIS CLASS, SUB-

February 2007

CLASS:
271+, for plural drive ratios obtained by
selectively braking plural elements.
300 Sun shiftable relative to orbit and carrier:
297 Including one-way clutch or brake: This subclass is indented under subclass 298.
This subclass is indented under subclass 296. Subject matter wherein a sun gear* is movable
Subject matter wherein a one-way clutch* or a axially with respect to a relatively stationary
one-way brake* is included in said ratio chang- orbit gear* and planet carrier*.
ing device.
301 Brake or clutch on surface of helically coiled
298 Gear shiftable axially to disconnect or vary member:
ratio: This subclass is indented under subclass 269.
This subclass is indented under subclass 269. Subject matter wherein a helically coiled resil-
Subject matter wherein said ratio changing ient device has a frictional surface which
device or said disconnecting means includes expands or contracts into engagement with two
mechanism operable to move a gear of a plane- relatively movable members to function as a
tary gear transmission in a direction parallel to clutch*, or which expand or contracts into
the axis of rotation of the gear. engagement with a moveable and stationary
member to function as a brake*.
299 Orbit shiftable relative to sun and carrier:
This subclass is indented under subclass 298. SEE OR SEARCH CLASS:
Subject matter wherein an orbit gear* is mov- 188,  Brakes, for, per se.
able axially with respect to a stationary sun 192,  Clutches and Power-Stop Control,
gear* and planet carrier*. subclass 41 for this type clutch.
302 Nonplanetary gearing combined with plane-
tary:
This subclass is indented under subclass 269.
Subject matter wherein a part of a drive train*
leading to or from a planetary gear transmis-
sion includes nonplanetary gearing associated
therewith.
February 2007
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SEE OR SEARCH THIS CLASS, SUB-
CLASS:
343, and see the search notes therein for

CLASSIFICATION DEFINITIONS

475 - 63

related subject matter.
303 With synchronizing clutch or brake: N
This subclass is indented under subclass 269. : N w\ iy
Subject matter wherein a clutch* includes fric- ! s F_ ' . N
tion members to couple relatively moving parts @/ N &
to gradually achieve common rotation prior to w
positive coupling by intermeshing parts; or RN W
wherein a brake* includes friction members to ; §§@\:\\
gradually couple a rotating part to a stationary N
part prior to positive coupling by intermeshing
parts.
SEE OR SEARCH THIS CLASS, SUB-
CLASS: _ -
67, and see the search notes therein for e L
related subject matter.
304 Planet pinion is worm gear: SEE OR SEARCH THIS CLASS, SUB-
This subclass is indented under subclass 269. CLASS:
Subject matter including a planetary gear trans- 96, 108, 109+, and 233, for related sub-
mission in which a planet pinion is a worm ject matter.
gear*.

306 Brake for planetary transmission having
axis of planet pinion at angle to axis of mat-
ing gear (e.g., bevel gears):

This subclass is indented under subclass 269.
Subject matter wherein a drive train* includes
a planetary gear transmission which comprises
a planet pinion* having a rotational axis
extending at an angle with respect to the rota-
tional axis of an intermeshing gear; and
wherein one of said speed ratios* is provided
by applying a brake* to one element of said
planetary gear transmission.
SEE OR SEARCH THIS CLASS, SUB-
CLASS:
9, 190+, 197, 230+, 251, 273+, and 336,
for related subject matter.
SEE OR SEARCH THIS CLASS, SUB-
CLASS: 307 Including one-way clutch or brake:
7, 226+, and 333, for related subject This subclass is indented under subclass 306.
matter. Subject matter wherein said drive train* is pro-
vided with a one-way clutch* or a one-way
305 Including releasable clutch directly between brake*.

planet pinion and carrier:

This subclass is indented under subclass 269.
Subject matter including a clutch* acting
between a planet pinion* and a planet carrier*.
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308 And lock-up clutch:
This subclass is indented under subclass 306.
Subject matter wherein of another said speed
ratios is a unitary drive* which is provided by
engaging a clutch*.
309 Friction clutch:
This subclass is indented under subclass 308.
Subject matter wherein said clutch* is of a type
in which pressure and resultant friction
between faces of two relatively movable parts
causes the parts to have common movement.
310 Plate clutch:
This subclass is indented under subclass 309.
Subject matter in which said relatively move- 314 And lock-up clutch:
able parts are in the form of discs. This subclass is indented under subclass 311.
Subject matter wherein another of said speed
311 Sun braked: ratios* is a unitary drive* which is provided by
This subclass is indented under subclass 269. engaging a clutch*.
Subject matter wherein a drive train* includes
a planetary gear transmission, and whereinone 315 Eriction clutch:
of said speed ratios™ is provided by applying a This subclass is indented under subclass 314.
brake™ to a sun gear* of said planetary gear Subject matter wherein said clutch* is of a type
transmission. in which pressure and resultant friction
between faces of two relatively moveable parts
312 Including one-way clutch or brake: causes the parts to have common movement.
This subclass is indented under subclass 311.
Subject matter wherein said drive-train* is pro- 316 Plate clutch:
vided with one-way clutch* or a one-way This subclass is indented under subclass 315.
brake. Subject matter in which said relatively mov-
able parts are in the form of discs.
313 Intermeshing planet pinions on single car-
rier: 317 Orbit braked:
This subclass is indented under subclass 311. This subclass is indented under subclass 269.
Subject matter wherein said planetary gear Subject matter wherein a drive train* includes
transmission includes a planet carrier* for a a planetary gear transmission, and wherein one
plurality of planet pinions*, said planet pin- of said speed ratios* is provided by applying a
ions* having gear teeth which intermesh with brake* to an orbit gear* of said planetary gear
each other. transmission.
318 Including one-way clutch or brake:
This subclass is indented under subclass 317.
Subject matter wherein said drive-train* is pro-
vided with a one-way clutch* or a one-way
brake*.
319 Intermeshing planet pinion on single car-
rier:
This subclass is indented under subclass 317.
Subject matter wherein said planetary gear
transmission includes a planet carrier* for a
February 2007
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plurality of planet pinions* said planet pin-
ions* having gear teeth which intermesh with
each other.

CLASSIFICATION DEFINITIONS

475 - 65

between faces of two relatively moveable parts
cause the parts to have common movement.

328 Plate clutch:

320 And lock-up clutch: This subclass is indented under subclass 327.
This subclass is indented under subclass 317. Subject matter in which said relatively move-
Subject matter wherein another of said speed able parts are in the form of discs.
ratios* is a unitary drive* which is provided by
engaging a clutch*. 329 PLURAL POWER PATHS TO PLANE-

TARY GEARING:

321 Friction clutch: This subclass is indented under the class defini-
This subclass is indented under subclass 320. tion. Subject matter wherein rotational force
Subject matter wherein said clutch* is of a type from a power source* is split into at least two
in which pressure and resultant friction paths prior to reaching a planetary gear trans-
between faces of two relatively moveable parts mission; one of said paths providing rotational
causes the parts to have common movement. input power to a first element of the planetary

gear transmission, and the other of said paths

322 Plate clutch: providing rotational input power to a second
This subclass is indented under subclass 321. element of said planetary gear transmission.
Subject matter in which said relatively mov-
able parts are in the form of discs. SEE OR SEARCH THIS CLASS, SUB-

CLASS:

323 Carrier braked: 1+, 18+, 35+, 47+, 72+, 171, 211+, 215+,
Subject matter under 269 wherein a drive and 218, for related subject matter.
train* includes a planetary gear transmission, 343,  for similar art where there may be plu-
and wherein one of said speed ratios* is pro- ral power paths extending from the
vided by applying a brake* to a planet carrier* planetary transmission.
of said planetary gear transmission.

330 Plural planetary units:

324 Including one-way clutch or brake: This subclass is indented under subclass 329.
This subclass is indented under subclass 323. Subject matter which includes at least two
Subject matter wherein said drive train* is pro- planetary gear transmissions.
vided with a one-way clutch* or a one-way
brake*. 331 PLANETARY GEARING OR ELEMENT:

This subclass is indented under the class defini-

325 Intermeshing planet pinions on single car- tion. Subject matter including a planetary gear
rier: transmission or a device particularly adapted to
This subclass is indented under subclass 323. be used with said planetary gear transmission.
Subject matter wherein said planetary gear
transmission includes a planet carrier* for a 332 Plural outputs:
plurality of planet pinions*, said planet pin- This subclass is indented under subclass 331.
ion*, having gear teeth which intermesh with Subject matter including means to drive at least
each other. two load devices*.

326 And lock-up clutch: SEE OR SEARCH THIS CLASS, SUB-
This subclass is indented under subclass 323. CLASS:

Subject matter wherein another of said speed 6, 15, 18+, 74, 174, 184, 220+, and 295,
ratios is a unitary drive* which is provided by for related subject matter.
engaging a clutch*.
SEE OR SEARCH CLASS:
327 Friction clutch: 74, Machine Element or Mechanism, sub-

This subclass is indented under subclass 326.
Subject matter wherein said clutch* is of a type
in which pressure and resultant friction

classes 11+ and 665+ for other plural
output transmissions.
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180, Motor Vehicles, subclasses 53.1+ for
power take-offs including significant
vehicle structure.
333 Planet pinion is worm gear:
This subclass is indented under subclass 331.
Subject matter wherein a planet pinion* of said
planetary gear transmission is a worm gear*.
SEE OR SEARCH THIS CLASS, SUB-
CLASS:
7, 226+ and 304, for related subject mat-
ter.
334 Floating support annulus in rolling contact ) o ) ]
with planet pinion: 336 Axis of planet pinion at angle intersecting
This subclass is indented under subclass 331. rotational axis of mating gear (e.g., bevel
Subject matter which includes a ring surround- gears): o
ing the rotational axis of a planet carrier* and This subclass is indented under subclass 331.
free to move with respect to said carrier; said Subject matter wherein said planetary gear
ring contacting a smooth surface on a plurality transmission includes a planet pinion* having a
of planet pinions* spaced about said planet car- rotational axis which extends at an angle of
rier to aid in supporting said planet pinions. with respect to the rotational axis of a gear
which meshes with said planet pinion.
SEE OR SEARCH THIS CLASS, SUB-
CLASS:
9, 190+, 197, 230+, 251, 273+, and
306+, for related subject matter.
337 Plural planet carriers in series move at dif-
ferent speeds:

335

N

Toothed planet pinion has smooth bearing
surface engaging raceway on sun or orbit
gear:

This subclass is indented under subclass 331.
Subject matter including a planet pinion* hav-
ing gear teeth which intermesh with gear teeth
on a sun gear* or on an orbit gear™; said planet
pinion* being also provided with a smooth cir-
cular surface for engagement with a mating
smooth circular surface on said sun gear* or
orbit gear* to guide said planet pinion* in its
travel path about said sun gear* or orbit gear*.

February 2007

This subclass is indented under subclass 331.
Subject matter including a plurality of planet
carriers*, the output power of one of said
planet carriers providing input power to the
other of said planet carriers; and wherein the
rotational velocity of one of said planet carriers
is different than the other.
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338

Coaxial teeth around planet pinion engage
axially spaced relatively rotatable gears:
This subclass is indented under subclass 331.
Subject matter wherein a planet pinion* has an
elongated set of gear teeth or plural axially
spaced sets of gear teeth; said teeth of said
planet pinion meshing with at least two gears
rotatable with respect to each other and spaced
from each other in a direction parallel to the
rotational axis of the gears.

CLASSIFICATION DEFINITIONS 475 - 67

339 Engage plural relatively rotatable sun gears:
This subclass is indented under subclass 338.
Subject matter wherein said two gears are sun
gears*.

340 And orbit gear:
This subclass is indented under subclass 339.
Subject matter which also includes an orbit
gear* meshing with said planet pinion*.
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oblique teeth

341 Engage plural relatively rotatable orbit
gears: SEE OR SEARCH THIS CLASS, SUB-
This subclass is indented under subclass 338. CLASS:
Subject matter wherein said two gears are orbit 180, for related subject matter.
gears*.
SEE OR SEARCH CLASS:
342 And sun gear: 74, Machine Element or Mechanism, sub-
This subclass is indented under subclass 341. classes 457+ for related subject mat-
Subject matter which also includes a sun gear* ter.
meshing with said planet pinion*.
345 Nonmetallic or resilient:
343 Nonplanetary gearing combined with plane- This subclass is indented under subclass 344.
tary: Subject matter wherein said gear tooth is
This subclass is indented under subclass 331. formed of a flexible material or of a material
Subject matter wherein a part of a drive train* other than metal.
leading to or from said planetary gear transmis-
sion includes non-planetary gearing associated SEE OR SEARCH THIS CLASS, SUB-
therewith. CLASS:
180, for related subject matter.
SEE OR SEARCH THIS CLASS, SUB-
CLASS: 346 Floating or flexible coupling or support:
52, 66, 198+, 207+, 225, and 302, for This subclass is indented under subclass 331.
related subject matter. Subject matter wherein one of the gears in said
329+, for this combination where there is planetary gear transmission is moveable in an
provided two power paths to the plan- axial or radial, nonrotary, direction with respect
etary transmission. to another of the gears to accommodate proper
alignment of the gears; or which include con-
344 Particular gear tooth feature: necting means between two shaft elements in a
This subclass is indented under subclass 331. drive train* which permits a limited amount of
Subject matter wherein significance is attrib- relative movement between said shaft elements
uted to the shape of a gear tooth, or to the mate- or permits rotation of said shaft elements when
rial from which a gear tooth is formed. they are misaligned or angularly related; or
which provides a flexible support for said plan-
etary gear transmission; or which provides a
resilient connection between a gear and its sup-
porting or driving member.
February 2007
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floating planet

347

348

SEE OR SEARCH THIS CLASS, SUB-
CLASS:
202, and 222, for related subject matter.

SEE OR SEARCH CLASS:

464, Rotary Shafts Gudgeons Housing,
and Flexible Couplings for Rotary
Shafts etc., for flexible couplings, per
se.

Resilient member:

This subclass is indented under subclass 346.
Subject matter which provides a resilient con-
nection between a gear and its supporting or
driving member.

SEE OR SEARCH THIS CLASS, SUB-

CLASS:

92, for planetary reaction element having
a fluid damper.

Planet pinion supported by roller bearings:
This subclass is indented under subclass 331.
Subject matter wherein a planet pinion* is sup-
ported for rotation by ball bearings or by cylin-
drical bearings surrounding the axis of the
planet pinion.

SEE OR SEARCH THIS CLASS, SUB-
CLASS:

246+, and 253, for related subject matter.

CLASSIFICATION DEFINITIONS

349

900

901

902

475 -69

With manual input:

This subclass is indented under subclass 331.
Subject matter wherein a power source* for
driving said planetary gear transmission is
human force.

SEE OR SEARCH THIS CLASS, SUB-
CLASS:
3+, for related subject matter.

CROSS-REFERENCE ART COLLECTIONS

BRAKE FOR
SHAFT:

This subclass is indented under the class defini-
tion. A collection of patents relating to struc-
ture for applying a brake* to an input member*
or to an output member*.

INPUT OR OUTPUT

SEE OR SEARCH THIS CLASS, SUB-

CLASS:

18+,  and 224, for output shaft brakes* used
in steering by driving combinations.

68, and 175, for brakes* in combination
with the drives of those subclasses.

113, for fluid brakes* that may act on an
input member*, or output member.

SEE OR SEARCH CLASS:

188, Brakes, for brakes in general.

192, Clutches and Power-Stop Control,
subclasses 215+ for combined trans-
mission control and brake.

477, Interrelated Power Delivery Controls,
Including Engine Control, for interre-
lated control between an engine and a
transmission, clutch, or brake.

PARTICULAR MATERIAL:

This subclass is indented under the class defini-
tion. A collection of patents wherein signifi-
cance is attributed to a special kind of material
used in a planetary gear transmission.

SEE OR SEARCH THIS CLASS, SUB-
CLASS:

85, 180, and 344+, for related subject
matter.
Nonmetallic:

This subclass is indented under subclass 901.
A collection of patents wherein the material is
a material other than metal.
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903

904

END

CLASSIFICATION DEFINITIONS February 2007

SEE OR SEARCH THIS CLASS, SUB-

CLASS:

85, 180 and 344+, for related subject mat-
ter.

STACKED PLANETARY GEARING:

This subclass is indented under the class defini-
tion. A collection of patents relating to struc-
ture wherein first and second sun gears* are
arranged so that the second sun gear is located
radially outwardly from the first sun gear; and
both sun gears are in a common plane bisecting
the rotational axis of the sun gears.

PARTICULAR MATHEMATICAL EQUA-
TION:

This subclass is indented under the class defini-
tion. A collection of patents wherein signifi-
cance is attributed to using a mathematical
equation to compute a structural or operational
feature of planetary gear transmission.
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