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(54) Title: DEVICE FOR ADJUSTING A SEAT POSITION OF A BICYCLE SEAT

(57) Abstract: There is described a device for adjusting a seat position of a bicycle seat. The

FIGURE 1

device allows a rider of a bicycle to adjust the tilt of their bicycle seat while the bicycle is
in motion, without the rider having to first dismount. In some embodiments, the rider may
also adjust the height of their bicycle seat at substantially the same time as the seat's tilt is
adjusted, again without the rider having to first dismount. There are described a motorized
embodiment in which one or more motors are used to drive a tilt actuator and a linear actuator,
and a mechanized embodiment in which a source of pressurized air may be used to drive the
linear actuator which in turn drives the tilt actuator
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DEVICE FOR ADJUSTING A SEAT POSITION OF A BICYCLE SEAT

FIELD OF THE DISCLOSURE

[0001] The present disclosure relates to a device for adjusting a seat position of a bicycle

seat.
BACKGROUND TO THE DISCLOSURE

[0002] It is important for riders of bicycles to be properly positioned on their bike when
cycling. Poor positioning of the rider can lead not only to decreased performance but in some

cases may also lead to the development of muscular aches and pains.

[0003] One of the principal ways in which a rider can adjust their position on a bicycle is
by adjusting the position of their seat (also generally referred to as a saddle). Itis a known industry
fact that the rider's performance is greatly enhanced if the saddle height is located closest to the
optimum saddle height. The optimum saddle height is generally a function of the steepness of
the surface on which the rider is cycling. Typically a rider will want a lower saddle position for
descending, a mid-level saddle position for side hilling, and a raised saddle position for ascending.
For example, while descending, if the saddle is in a lowered position the rider is able to move their
center of gravity back over the rear wheel, to increase control and fluidity, as well as be less likely
to fall forward or be thrown over the handlebars. Thus, they can descend faster and with better
precision. Similarly, while ascending or climbing, if the saddle is in a raised position then the rider
will now be in an extended leg position. As a result the rider will be able to get their center of
gravity over parts of the rear wheel, increasing power output, control and ascending traction, as
well as being less likely to fall to either side or put a foot down. Thus, they can climb faster, with

less fatigue, and with improved performance and better precision.

[0004] To adjust a saddle’s vertical position relative to the bicycle frame, most bicycles
have a seat post that is adjustable in height. The seat post is inserted into a bicycle’s seat tube
to an extent that provides the desired seat height, and the seat post is subsequently clamped to
the seat tube. When desiring to adjust the seat height during a ride, a rider will typically dismount,
loosen the clamp, adjust the vertical position of the saddle by moving the seat post up or down,

as required, and then tighten the clamp to re-engage the seat post to the seat tube.
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[0005] However, manually adjusting the seat height as described above is clearly time-
consuming. For example, if during a session a rider is faced with a long uphill stretch and wishes
to raise the saddle, they must first dismount, make the necessary adjustment and then mount
again, losing time as well as expending energy. To avoid the need to make saddle adjustments
every time the steepness of the surface changes dramatically, a rider will often simply opt for a
‘middle of a the road’ saddle height, and as a result will compromise by having the saddle too

high for downhill sections, and too low for uphill sections.

[00086] Developments in the cycling industry have led to the invention of automatic saddle
height adjustment mechanisms, such as those described in US 6,202,971 and US 7,083,180. For
example, US 6,202,971 describes seat posts that may be adjusted in height while the bicycle is
in motion. Despite the introduction of ‘in sitt’ saddle height adjustment mechanisms, there
remains a need in the art to allow riders to further adjust the position of their bicycle seat while

riding a bicycle. The present disclosure seeks to provide a device that addresses this need.
SUMMARY OF THE DISCLOSURE

[0007] While seat height is an important factor in obtaining a rider’s optimal riding position,
it is not the only factor. Another important parameter is seat tilt. The tilt of the seat may be
considered as the angle defined by the bicycle’s seat/saddle and the surface on which the bicycle
is moving. In the prior art, similarly to manually adjustable seat posts, seat tilt is adjustable, when
off the bike, by disengaging a locking clamp, adjusting the tilt angle of the saddle, and re-engaging
the clamp. Much like manually height-adjustable seat posts, modifying the tilt of the seat in such
a fashion is time-consuming and with current bicycle systems cannot be executed while the

bicycle is in motion.

[0008] At present a rider generally pre-sets the saddle tilt prior to riding, and during riding
accepts that for certain uphill/downhill sections the seat tilt angle will not be optimal as it cannot
be adjusted without dismounting the bike. Typically, the optimum tilt angle range for ascending
based on rider preference is between +5° and -5°. When ascending, there is therefore a variance
of approximately 10° in seat tilt between different riders. When descending, there is typically a
variance of approximately 15° in seat tilt between different riders (rider preference when
descending is typically between +25° and +10°). Therefore there generally exists a total variance

of roughly 30° in tilt angle between riders, when descending and ascending. It would be clearly
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advantageous, therefore, if a device were provided that could address seat tilt without the need

for a rider to dismount their bike and manually adjust the tilt of their saddle.

[0009] The present disclosure provides a device that may allow for automatic adjustment
of the seat tilt of a bicycle during riding of the bicycle (i.e. when the bicycle is in motion). The
device may furthermore allow for automatic adjustment of seat height, substantially at the same
time that seat tilt is being adjusted. Riders may automatically position themselves in the
anatomically correct expert position via a seat post that may be automatically adjustable in height
in combination with a seat whose tilt may be automatically adjusted, while the bicycle is in motion.
The controller for actuating the seat height and seat tilt adjustments may be within easy reach of

the rider (for example the controller may be located on a handlebar of the bike).

[0010] In accordance with an aspect of the disclosure, there is provide a device for
adjusting a seat position of a bicycle seat. The device comprises a seat tube coupling configured
to couple to a bicycle seat tube; a seat coupling configured to couple to a bicycle seat; and a seat
adjustment mechanism movably coupling the seat tube coupling and the seat coupling. The seat
adjustment mechanism comprises a tilt actuator operable to adjust a tilt of the seat coupling
relative to the seat tube coupling. The device further comprises a tilt controller remote from and
communicative with the seat adjustment mechanism and operable by a rider of a bicycle to
actuate the tilt actuator thereby adjusting the tilt of the seat coupling relative to the seat tube

coupling.

[0011] Thus, a rider may adjust their seat tilt while riding the bike, without the need to
dismount. Riders may therefore be able to achieve better control, style, and riding technique,
while also increasing safety and enjoyment, without expending significant time and energy
dismounting and manually adjusting seat tilt, as in the prior art. Riders may furthermore no longer
have to compromise with seat tilt set to ‘middle of the road’ settings and may enjoy the benefit of

an optimum seat tilt simply by actuating the seat adjustment mechanism.

[0012] The seat adjustment mechanism may be arranged to provide tilting of the seat
coupling relative to the seat tube coupling. The seat coupling may be any mechanical coupling
configured to couple to or engage with a bicycle seat. The seat tube coupling may be any
mechanical coupling configured to couple to or engage with a seat tube of a bicycle. For example,
the seat tube coupling may comprise a seat post arranged to be received within a bicycle seat

tube. The tilt actuator may be arranged when actuated to cause tilting of the seat coupling along
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an axis, thereby causing corresponding tilting of a bicycle seat attached to the seat coupling. The
tilt controller may be electrically, mechanically, or hydraulically communicative with the seat
adjustment mechanism. Other forms of communication are envisaged between the tilt controller
and the seat adjustment mechanism. The tilt controller is actuable by a rider when the bicycle is
in motion. For example, the tilt controller may take the form of a lever, button or the like, and may
be positioned on the handlebars of the bicycle, and the rider may use their thumb or another digit
to activate the tilt controller. The tilt controller may be located at other points on the bicycle,

provided that they may be relatively easily accessed by the rider during riding of the bicycle.

[0013] The tilt actuator may comprise a seat coupling gear fixed to the seat coupling. The
seat adjustment mechanism may further comprise a prime mover rotatably coupled to the seat
coupling gear along a tilt axis such that movement of the prime mover rotates the seat coupling

gear thereby adjusting the tilt of the seat coupling along the tilt axis.

[0014] The prime mover may comprise an electrical motor or a source of pressurized air.
Actuation of the tilt controller may cause operation of the electrical motor, or may cause release

of the pressurized air.

[0015] The prime mover may comprise a rotatable upper shaft comprising a drive gear.
The tilt axis and upper shaft may be perpendicular to each other, and the drive gear and seat
coupling gear may be bevelled and coupled to each other such that rotation of the upper shaft

causes rotation of the seat coupling gear.

[0016] The seat adjustment mechanism may further comprise a linear actuator operable
to linearly translate the seat tube coupling relative to the seat coupling. The seat adjustment
mechanism may further comprise a height controller remote from and communicative with the
seat adjustment mechanism and operable by the rider to actuate the linear actuator thereby

adjusting the height of the seat coupling relative to the seat tube coupling.

[0017] The rider may therefore, using the height controller, actuate the linear actuator to
adjust a height of the bicycle seat ‘on the fly’ (i.e. while the bicycle is in motion). The linear
actuator may comprise a shaft, such as a ball screw, threadedly engaged with a seat post. For
example the ball screw may be threadedly engaged with a ball nut fixed to the seat post.

Operation of the height controller may provide height adjustment of the seat coupling relative to
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the seat tube coupling. The height adjustment may comprise telescoping or translating of one or

more seat posts relative to one or more further seat posts.

[0018] The height controller may be electrically, mechanically, or hydraulically
communicative with the seat adjustment mechanism. The height controller may be actuable by
a rider when the bicycle is in motion. For example, the height controller may take the form of a
lever, button or the like, and may be positioned on the handlebars of the bicycle, and the rider

may use their thumb or another digit to activate the height controller.

[0019] The tilt controller and/or height controller could be buttons, paddles, levers, or
similar, and may be designed with different heights from the assembly that houses them. A rider
may therefore not need to look at the controllers when riding, as the controllers may be operated
by touch rather than necessarily by sight. In some embodiments, the rider may operate the
controllers through other means, such as by voice command, or via a heads-up display. In still
other embodiments, the controllers may be configured to activate according to autonomous pre-

sets.

[0020] The seat adjustment mechanism may further comprise a lower post coupled to the
seat tube coupling and defining a translation axis; and an upper post coupled to the seat coupling
and translatable relative to the lower post along the translation axis. The prime mover may be
coupled to the linear actuator. The linear actuator may be coupled to the lower post and upper
post and actuable by the prime mover to linearly translate the lower post relative to the upper

post.

[0021] Thus, the tilt actuator may translate relative to the lower post during

telescoping/translating of the upper post relative to the lower post.

[0022] The prime mover may comprise at least one electrical motor having a first drive
shaft rotatably coupled to the seat coupling gear. The tilt controller may be communicative with

the at least one electrical motor.

[0023] The rider may therefore, using the tilt controller, actuate the electrical motor to
operate the tilt actuator, thereby adjusting a tilt of the bicycle seat ‘on the fly’ (i.e. while the bicycle
is in motion), via tilting of the seat coupling relative to the seat tube coupling. The electrical motor

may be arranged to simultaneously operate both tilting and translation of the seat coupling relative
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to the seat tube coupling. Alternatively, the motor may be arranged to operate tilting of the seat
coupling relative to the seat tube coupling independently of translation of the seat coupling relative

to the seat tube coupling.

[0024] The linear actuator may comprise a threaded lower shaft in rotatable threaded
engagement with one of the upper post and the lower post. The at least one electrical motor may
be fixed to the other one of the upper post and lower post. The at least one electrical motor may
comprise a second drive shaft coupled to the threaded lower shaft and operable to rotate the

threaded lower shaft thereby causing the upper post to translate relative to the lower post.

[0025] Through the threaded engagement of the threaded lower shaft with one of the
upper post and the lower post, rotation of the threaded lower shaft may be arranged to cause the
post to which the lower shaft is threadedly coupled to translate relative to the threaded lower shaft.
The other of the upper and lower posts may translate with the threaded lower shaft as the

threaded lower shaft is rotated.

[0026] The linear actuator may further comprise a threaded ball nut fixed to the one of the
lower post and the upper post. The threaded lower shaft may be a threaded ball screw rotatably

engaging the threaded ball nut.

[0027] More generally, the linear actuator may comprise any other suitable linear motion
assembly configured to convert motion of the second drive shaft of the at least one electrical
motor into corresponding linear motion of the upper post relative to the lower post. For example,
the linear actuator may comprise any other suitable linear actuator such as an offset linear
actuator or a direct drive linear actuator. Such linear actuators may include tooth belts, rails, rods,
or block and tackle configurations. Furthermore, in the above-described embodiments, instead
of a threaded ball nut, a roller nut may be used, and, instead of a threaded ball screw, a roller
screw may be used. An arbor may also be used. The arbor may be used with a sleeve in a
chuck-like assembly to couple to the linear actuator. The arbor may facilitate modification of the

thread grade, tooth grade, etc., of the linear actuator.

[0028] The tilt controller may comprise a tilt control interface mountable to a portion, such
as a handlebar, of the bicycle, such that the tilt control interface may be operable by the rider to
actuate the tilt actuator when the bicycle is in motion. In some embodiments, the tilt control

interface may be mountable to the rider.
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[0029] The height controller may comprise a height control interface mountable to a
portion, such as a handlebar, of the bicycle, such that the height control interface may be operable
by the rider to actuate the linear actuator when the bicycle is in motion. In some embodiments,

the height control interface may be mountable to the rider.

[0030] One controller (tilt or height) may be operated independently of the other (height
or tilt, respectively). In the one embodiment, this may be achieved for example by providing two
motors: one to control height and the other to control tilt. Alternatively, one motor with two

independently controllable outputs may be used.

[0031] The tilt controller and the height controller may be integrated and may comprise a
combined tilt and height control interface mountable to a portion, such as a handlebar, of the
bicycle and which is operable by the rider to substantially simultaneously actuate the tilt actuator
and the linear actuator when the bicycle is in motion. In some embodiments, the combined tilt
and height control interface may be mountable to the rider. Thus, actuation of the tilt and height
controllers (integrated in the combined tilt and height control interface) may cause substantial
simultaneous actuation of both the tilt actuator and the linear actuator. This may result in both
adjustment of a bicycle seat tilt and a bicycle seat height. In particular, raising of the saddle height
may result in corresponding downward tilting of the saddle. Similarly, lowering of the saddle
height may result in corresponding upward tilting of the saddle. The ratio of height adjustment to

tilt adjustment may be pre-set during manufacture of the device, and may be adjustable by a user.

[0032] The prime mover may comprise at least one electrical motor which drives the first
and second drive shafts. The combined tilt and height control interface may be communicative

with the at least one electrical motor.

[0033] The prime mover may comprise a pressurized air chamber mounted in the lower
post. The linear actuator may comprise a piston assembly with a piston chamber in the lower
post fluidly coupled to the pressurized air chamber via an air valve. The linear actuator may
further comprise a piston fixed to the upper post and movable within the lower post along the
translation axis. The height controller may be further communicative with the air valve and
operable to open the air valve to enable air to pass between the pressurized air chamber and the

piston thereby linearly translating the upper post relative to the lower post.
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[0034] The rotatable upper shaft may be fixed to the upper post along the translation axis.
The rotatable upper shaft may be in rotatable threaded engagement with the lower post, such that
linear translation of the upper post relative to the lower post may cause the rotatable upper shaft

to rotate.

[0035] The tilt actuator may further comprise a gear reduction unit rotatably coupling the
rotatable upper shaft to the seat coupling gear. The gear reduction unit may be coupled to the
rotatable upper shaft, such that rotation of the rotatable upper shaft may provide an input to the

gear reduction unit which, as an output, provides a reduced rotation of the seat coupling gear.

[0036] The device may further comprise a resilient bias (such as a compression spring)
arranged to bias the upper post away from the lower post along the translation axis. The resilient
bias may assist the upper post in translating relative to the lower post, thereby making it easier
for the rider to raise the saddle when using a source of pressurized air (as opposed to a motor)
to adjust the height of the bicycle seat. Additionally, the resilient bias may provide a dampening
force to control the descent of the upper post relative to the lower post when the rider wishes to

lower the saddle.

[0037] The device may further comprise a height sensor arranged to determine a height
of the seat coupling relative to the seat tube coupling. The device may further comprise a tilt
sensor arranged to determine a tilt of the seat coupling relative to the seat tube coupling. The
device may further comprise a control unit communicative with the height sensor and the tilt
sensor. The control unit may be arranged, based on one of the determined height and tilt of the
seat coupling relative to the seat tube coupling, to actuate one of tilt actuator and the linear

actuator, respectively.

[0038] The height sensor may be any sensor configured to detect a change in height of
the seat coupling relative to the seat tube coupling. For example, the height sensor may be
positioned and arranged to detect a degree of translation or telescoping of one tube or post of the
device relative to another tube or post of the device. The tilt sensor may be any sensor configured
to detect a change in the angle of tilt of the seat coupling relative to the seat tube coupling. For
example, the tilt sensor may be positioned and arranged to detect a degree of rotation of a gear

relative to a reference point.
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[0039] According to a further aspect of the disclosure, there is provided a device for
adjusting a seat position of a bicycle seat. The device comprises a seat tube coupling configured
to couple to a bicycle seat tube; a seat coupling configured to couple to a bicycle seat; and a seat
adjustment mechanism comprising a tilt actuator operable to adjust, about a tilt axis, a tilt of the
seat coupling relative to the seat tube coupling. The tilt actuator comprises a seat coupling gear
fixed to the seat coupling. The seat adjustment mechanism further comprises a prime mover
movably coupled to the seat coupling gear such that movement of the prime mover causes
rotation of the seat coupling gear thereby adjusting the tilt of the seat coupling about the tilt axis.
The device further comprises a tilt controller remote from and communicative with the seat
adjustment mechanism and operable by a rider of a bicycle to actuate the tilt actuator thereby

adjusting the tilt of the seat coupling relative to the seat tube coupling.

[0040] The prime mover may comprise a rotatable upper shaft comprising a drive gear.
The tilt axis and upper shaft may be perpendicular to each other. The drive gear and seat coupling
gear may be coupled to each other such that rotation of the upper shaft causes rotation of the

seat coupling gear.

[0041] The drive gear and seat coupling gear may be bevelled, toothed, or may

incorporate one or more bearings, such as %2 moon, sealed, or needle bearings.

[0042] The seat adjustment mechanism may further comprise a linear actuator operable
to linearly translate the seat tube coupling relative to the seat coupling. The device may further
comprise a height controller remote from and communicative with the seat adjustment mechanism
and operable by the rider to actuate the linear actuator thereby adjusting the height of the seat

coupling relative to the seat tube coupling.

[0043] The seat adjustment mechanism may further comprise: a lower post coupled to
the seat tube coupling and defining a translation axis; and an upper post coupled to the seat
coupling and translatable relative to the lower post along the translation axis. The prime mover
may be coupled to the linear actuator, the linear actuator may be coupled to the lower post and
upper post, and the linear actuator may be actuable by the prime mover to linearly translate the

lower post relative to the upper post.
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[0044] The prime mover may comprise at least one motor having a first drive shaft
movably coupled to the seat coupling gear. The tilt controller may be communicative with the at

least one motor.

[0045] The seat adjustment mechanism may further comprise a linear actuator operable
to linearly translate the seat tube coupling relative to the seat coupling. The device may further
comprise a height controller remote from and communicative with the seat adjustment mechanism
and operable by the rider to actuate the linear actuator thereby adjusting the height of the seat

coupling relative to the seat tube coupling.

[0046] The at least one motor may be fixed to one of the upper post and the lower post
and may comprise a second drive shaft movably coupled to the linear actuator and operable to
actuate the linear actuator and thereby cause linear translation of the upper post relative to the

lower post.

[0047] The linear actuator may comprise a threaded or toothed lower shaft in rotatable
threaded or toothed engagement with the other of the upper post and the lower post. The second
drive shaft may be further operable to rotate the threaded or toothed lower shaft and thereby

cause the upper post to translate relative to the lower post.

[0048] The linear actuator may further comprise a threaded ball nut fixed to the other of
the lower post and the upper post. The threaded lower shaft may comprise a threaded ball screw

rotatably engaging the threaded ball nut.

[0049] The linear actuator may comprise a roller nut fixed to the other of the lower post
and the upper post, and the toothed lower shaft may comprise a roller screw rotatably engaging

the roller nut.

[0050] The tilt controller may comprise a tilt control interface operable by the rider to

actuate the tilt actuator when the bicycle is in motion.

[0051] The height controller may comprise a height control interface operable by the rider

to actuate the linear actuator when the bicycle is in motion.

10
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[0052] The tilt controller and the height controller may be integrated and may comprise a
combined tilt and height control interface operable by the rider to actuate the tilt actuator and the

linear actuator when the bicycle is in motion.

[0053] The prime mover may comprise a pressurized air chamber mounted in the lower
post, the linear actuator may comprise a piston assembly with a piston chamber in the lower post
fluidly coupled to the pressurized air chamber via an air valve, and a piston may be fixed to the
upper post and movable within the lower post along the translation axis. The height controller
may be further communicative with the air valve and operable to open the air valve to enable air
to pass between the pressurized air chamber and the piston to thereby cause the upper post to

translate linearly relative to the lower post.

[0054] The prime mover may further comprise a rotatable upper shaft comprising a drive
gear. The tilt axis and upper shaft may be perpendicular to each other. The drive gear and seat
coupling gear may be coupled to each other such that rotation of the upper shaft causes rotation
of the seat coupling gear. The rotatable upper shaft may be fixed to the upper post along the
translation axis and in rotatable engagement with the lower post, such that linear translation of

the upper post relative to the lower post may cause the rotatable upper shaft to rotate.

[0055] The tilt actuator may further comprise a gear reduction unit rotatably coupling the

rotatable upper shaft to the seat coupling gear.

[0056] The device may further comprise a resilient bias arranged to bias the upper post
away from the lower post along the translation axis. The resilient bias may comprise a

compression spring.

[0057] The device may further comprise a gear adjustment unit for adjusting an output of

the first drive shaft relative to the second drive shaft.

[0058] The at least one motor may comprise a first motor movably coupled to the seat

coupling gear, and a second motor movably coupled to the linear actuator.

[0059] The device may further comprise: a height sensor arranged to determine a height
of the seat coupling relative to the seat tube coupling; a tilt sensor arranged to determine a tilt of
the seat coupling relative to the seat tube coupling; and a control unit communicative with the

height sensor and the tilt sensor and arranged, based on the determined height and tilt of the seat

11
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coupling relative to the seat tube coupling, to actuate one or more of the tilt actuator and the linear
actuator. Actuating the tilt actuator may cause the first motor to be operated, and actuating the

linear actuator may cause the second motor to be operated.

[0060] The control unit may be operable to cause the first motor to operate in response
to operation of the second motor having caused the seat coupling to translate relative to the seat
tube coupling. The control unit may be operable to cause the second motor to operate in response
to operation of the first motor having caused the seat coupling to tilt relative to the seat tube

coupling.

[0061] The device may further comprise a gear adjustment unit coupled to one or more
of the first motor and the second motor. The gear adjustment unit may be configured to adjust an

output of one or more of the first motor and the second motor.

[0062] The at least one motor may comprise at least one linear motor. The at least one
linear motor may be coupled to a linear-rotary converter operable to convert a linear output of the

at least one linear motor into torque for driving the seat coupling gear.

[0063] According to a further aspect of the disclosure, there is provided a device for
adjusting a seat position of a bicycle seat, the device comprising: a seat tube coupling configured
to couple to a bicycle seat tube; a seat coupling configured to couple to a bicycle seat; a seat
adjustment mechanism comprising: a tilt actuator operable to adjust, about a tilt axis, a tilt of the
seat coupling relative to the seat tube coupling; a linear actuator operable to linearly translate the
seat tube coupling relative to the seat coupling; and a prime mover comprising at least one motor:
movably coupled to the tilt actuator and operable to actuate the tilt actuator and thereby adjust,
about the tilt axis, the tilt of the seat coupling relative to the seat tube coupling; and movably
coupled to the linear actuator and operable to actuate the linear actuator and thereby cause linear

translation of the seat tube coupling relative to the seat coupling.

[0064] The device may further comprise a tilt controller remote from and communicative
with the seat adjustment mechanism and operable by a rider of a bicycle to actuate the tilt actuator

and thereby adjust the tilt of the seat coupling relative to the seat tube coupling.

[0065] The device may further comprise a height controller remote from and

communicative with the seat adjustment mechanism and operable by a rider of a bicycle to

12
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actuate the linear actuator and thereby adjust the height of the seat coupling relative to the seat

tube coupling.

[0066] The tilt actuator may comprise a seat coupling gear fixed to the seat coupling. The
at least one motor may be operable to drive rotation of a drive gear rotatably coupled to the seat

coupling gear, and thereby cause rotation of the seat coupling gear.

[0067] One or more of the drive gear and the seat coupling gear may be bevelled, toothed,

or may comprise one or more bearings.

[0068] The seat adjustment mechanism may further comprise: a lower post coupled to
the seat tube coupling and defining a translation axis; and an upper post coupled to the seat
coupling and translatable relative to the lower post along the translation axis. The linear actuator
may be coupled to the lower post and upper post, and the linear actuator may be actuable by the

prime mover to linearly translate the lower post relative to the upper post.

[0069] The at least one motor may be operable to drive a drive shaft movably coupled to

the tilt actuator.

[0070] The at least one motor may be operable to drive a drive shaft movably coupled to

the linear actuator.

[0071] The at least one motor may be fixed to one of the upper post and the lower post
and may be operable to actuate the linear actuator and thereby cause linear translation of the
upper post relative to the lower post. The linear actuator may comprise a threaded or toothed
lower shaft in rotatable threaded or toothed engagement with the other of the upper post and the
lower post, and the at least one motor may be further operable to rotate the threaded or toothed
lower shaft and thereby cause the upper post to translate relative to the lower post. The linear
actuator may further comprise a threaded ball nut fixed to the other of the lower post and the
upper post and wherein the threaded lower shaft comprises a threaded ball screw rotatably
engaging the threaded ball nut; or the linear actuator may further comprise a roller nut fixed to the
other of the lower post and the upper post and wherein the toothed lower shaft comprises a roller

screw rotatably engaging the roller nut.

[0072] The tilt controller may comprise a tilt control interface operable by the rider to

actuate the tilt actuator when the bicycle is in motion.
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[0073] The height controller may comprise a height control interface operable by the rider

to actuate the linear actuator when the bicycle is in motion.

[0074] The tilt controller and the height controller may be integrated and may comprise a
combined tilt and height control interface operable by the rider to actuate the tilt actuator and the

linear actuator when the bicycle is in motion.

[0075] The seat adjustment mechanism may further comprise a gear adjustment unit for
adjusting an output of the drive shaft movably coupled to the tilt actuator relative to the drive shaft

movably coupled to the linear actuator.

[0076] The at least one motor may comprise a first motor movably coupled to the tilt

actuator, and a second motor movably coupled to the linear actuator.

[0077] The at least one motor may comprise a motor movably coupled to the tilt actuator

and movably coupled to the linear actuator.

[0078] The device may further comprise: a height sensor configured to determine a height
of the seat coupling relative to the seat tube coupling; a tilt sensor configured to determine a tilt
of the seat coupling relative to the seat tube coupling; and a control unit communicative with the
height sensor and the tilt sensor and configured, based on the determined height and tilt of the
seat coupling relative to the seat tube coupling, to actuate one or more of the tilt actuator and the
linear actuator. Actuating the tilt actuator may comprise driving the drive shaft movably coupled
to the tilt actuator, and actuating the linear actuator may comprise driving the drive shaft movably

coupled to the linear actuator.

[0079] The control unit may be further configured to: drive the drive shaft movably coupled
to the tilt actuator in response to translation of the seat tube coupling relative to the seat coupling;
or drive the drive shaft movably coupled to the linear actuator in response to tilting of the seat

coupling relative to the seat tube coupling.

[0080] The at least one motor may comprise at least one linear motor, and the at least
one linear motor may be coupled to a linear-rotary converter operable to convert a linear output
of the at least one linear motor into torque for driving one or more of the tilt actuator and the linear

actuator.
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[0081] According to further aspects of the disclosure, there are provided a bicycle
comprising any of the above-described devices, and a kit of parts, comprising: a bicycle seat; and

any of the above-described devices.
BRIEF DESCRIPTION OF THE DRAWINGS

[0082] Detailed embodiments of the disclosure will now be described in connection with

the drawings, of which:

[0083] Figure 1 is a cross-sectional view of a seat post assembly in accordance with a

first, motorized embodiment of the disclosure;

[0084] Figure 2 is a cross-sectional view of the seat post assembly of Figure 1 in a lowered
position;
[0085] Figure 3 is an exploded view of an upper portion of the seat post assembly of

Figures 1 and 2;

[0086] Figure 4 is an exploded view of a lower portion of the seat post assembly of Figures
1 and 2;
[0087] Figure 5 is a schematic representation of a bicycle incorporating a seat post

assembly in accordance with an embodiment of the disclosure;

[0088] Figure 6 is a flowchart showing a process of adjusting a position of a bicycle seat,

in accordance with an embodiment of the disclosure;

[0089] Figure 7 is a cross-sectional view of a seat post assembly in accordance with a

second, mechanized embodiment of the disclosure;

[0090] Figure 8 is a cross-sectional view of the seat post assembly of Figure 7 in a lowered
position; and
[0091] Figure 9 is a cross-sectional view of an alternative arrangement of the seat post

assembly of Figure 1.

Detailed Description of Specific Embodiments
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[0092] The present disclosure seeks to provide an improved device for adjusting a seat
position of a bicycle seat. Whilst various embodiments of the disclosure are described below, the
disclosure is not limited to these embodiments, and variations of these embodiments may well fall

within the scope of the disclosure which is to be limited only by the appended claims.

[0093] A brief summary of the specific description follows. This summary is not to be seen
as limiting in any way on the scope of the disclosure. Generally, there is described a device for
adjusting a position of a bicycle seat. The device includes an upper post that may translate
relative to a lower post. The upper post includes a seat coupling which is arranged to couple to
a bicycle seat. The lower postincludes a seat tube coupling which allows the device to be coupled
to a bicycle seat tube. The device also includes a seat adjustment mechanism. The seat
adjustment mechanism, by driving movement of the seat coupling relative to the seat tube
coupling, is used to adjust a tilt and/or a height of a bicycle seat coupled to the seat coupling. A
tilt and height controller is provided on the handlebars of the bicycle and may be controlled by a
rider of the bicycle during movement of the bicycle (i.e. when the rider is pedalling). Actuation of
the tilt and height controller operates a prime mover which is responsible for providing the force
necessary to drive a tilt actuator and a linear actuator which form part of the seat adjustment

mechanism.

[0094] Two different embodiments of the disclosure are described: a motorized
embodiment and a mechanized embodiment. |n the motorized embodiment, the prime mover
includes an electrical motor. The motor drives a tilt actuator, which forms part of the seat
adjustment mechanism and comprises a bevelled seat coupling gear fixed to the seat coupling.
Operation of the motor drives rotation of a bevelled drive gear which is in a bevelled coupling with
the bevelled seat coupling gear. Thus, operation of the motor converts rotation of the drive gear
about the z-axis (i.e. the axis along which the upper and lower posts translate) into rotation of the
seat coupling gear about the x-axis (i.e. the axis about which the seat coupling rotates or tilts).
Rotation of the seat coupling gear about the x-axis results in tilting of the seat coupling and

corresponding tilting of the bicycle seat.

[0095] In an alternative embodiment, the electrical motor (or at least one of the electrical
motors) may be configured to output a linear force, as opposed to a torque. Thus, operation of
the electrical motor (or one of multiple electrical motors) drives a change in linear position of the

motor’'s drive shaft. A linear-rotary converter then converts the change in linear position of the
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drive shaft into rotary motion which acts upon the bevelled drive gear which is in a bevelled

coupling with the bevelled seat coupling gear, thereby adjusting seat tilt as described above.

[0096] Operation of the motor is further arranged to drive a linear actuator, which forms
part of the seat adjustment mechanism. The linear actuator comprises a threaded lower shaft in
rotatable threaded engagement with the lower post. The lower shaft is fixed to the upper post,
and thus rotation of the lower shaft is converted into translation of the upper post relative to the
lower post. Operation of the linear actuator therefore drives translation of the upper post relative

to the lower post.

[0097] In the motorized embodiment, actuation of the motor (i.e. the prime mover) is
initiated using the tilt and height controller positioned on the bicycle’s handlebars. The controller
is communicative with the motor and operates rotation of the linear actuator, resulting in a change
in height of the bicycle seat. The change in height is detected by a sensor which is in
communication with a control unit. The control unit communicates in turn with the motor to drive
operation of the tilt actuator, thereby adjusting a tilt angle of the bicycle seat as a function of the
height adjustment of the bicycle seat. The device therefore allows for automatic adjustment of

the saddle tilt in conjunction with, and as a function of, adjustment of the saddle height.

[0098] According to some embodiments, instead of adjusting tilt in response to a detected
change height, the seat adjustment mechanism may be configured such that height is adjusted in
response to a detected change in tilt. Furthermore, according to some embodiments, a gear
adjustment unit may be used such that rotation of one of the motor’s drive shafts is converted into
corresponding rotation of another of the motor's drive shafts (i.e. rather than having two
independently controlled drive shafts). One of the drive shafts is configured to drive the linear

actuator, and the other of the drive shafts is configured to drive the tilt actuator.

[0099] In the mechanized embodiment, the prime mover comprises a source of
pressurized air, and the linear actuator comprises a piston assembly. The rider may use the
height and tilt controller to initiate release of the pressurized air. The pressurized air operates the
linear actuator by urging the piston assembly to move along the translation axis. As the piston
assembly is fixed to the upper post, operation of the linear actuator drives translation of the upper
post relative to the lower post. Thus, using the controller allows the upper post to move both
upwards relative to the lower post (if the rider removes sufficient weight from the saddle) and also

downwards relative to the lower post (if the rider applies sufficient weight to the saddle).
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[0100] Similarly to the motorized embodiment, the mechanized embodiment includes a
threaded upper shaft fixed to the upper post and in threaded engagement with the lower post.
Thus, translation of the piston assembly results in translation of the threaded upper shaft relative
to the lower post. Due to the threaded engagement of the threaded upper shaft with the lower
post, the threaded upper shaft is caused to rotate about the translation axis as it moves along the
translation axis. The mechanized embodiment uses the same tilt actuator as the motorized
embodiment. In particular, the threaded upper shaft is rotatably coupled to the drive gear such
that rotation of the threaded upper shaft results in corresponding rotation of the seat coupling gear
about the tilt axis. Thus, as the upper post translates relative to the lower post, the seat coupling
is simultaneously rotated about the tilt axis, resulting in tilting of the bicycle seat. The device
therefore allows for adjustment of the saddle height simultaneously to adjustment of the saddle
tilt.

[0101] A detailed description of these two embodiments will now follow. A complete list
of parts referenced in the drawings is included at the end of the description. However, where it is
considered that a full description of any of the parts would not assist a person skilled in the art in

understanding the disclosure, a description of the part in question has been omitted.

[0102] In accordance with a first embodiment of the disclosure, Figures 1 and 2 show a
seat post assembly 1000 configured to adjust both a height and a tilt of a bicycle saddle. As will
be described in more detail below, this embodiment uses motorized means for adjusting the
height and tilt of the saddle, and may therefore be referred to as the motorized embodiment.
Figure 1 shows seat post assembly 1000 in a raised position, whereas Figure 2 shows seat post
assembly 1000 in a lowered position. In Figures 1 and 2, like elements are numbered using like
reference numbers. The description begins with a description of seat post assembly 1000 in the

raised position (Figure 1).

[0103] Seat post assembly 1000 comprises a cylindrical upper post 10 translatable along
the z-axis within a cylindrical lower post 12. Upper post 10 is therefore arranged telescope in and
out of lower post 12. For the purposes of this description, the z-axis is held to be the axis along
which upper post 10 and lower post 12 translate relative to each other. Lower post 12 may
accommodate one of various standardized seat post diameters, such as standard to oversized
and even greater. Of course, lower post 12 may have any other diameter suitable for its use with

a bicycle.
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[0104] The upper end of lower post 12 is coupled via a collar 14 to upper post 10. At this
coupling is provided a dust seal wiper 16 for preventing dust and other contaminants from entering
the coupling of lower post 12 to upper post 10. Below collar 14 are provided alignment keys 18
to ensure that, during telescoping/translating, upper post 10 does not spin or rotate within lower
post 12. Lower post 12 is affixed at its base to a bicycle’s seat tube (not shown). As known in
the art, the bicycle seat tube is a permanent element of a bicycle frame which is used to hold and

secure in place a bicycle seat post.

[0105] Within lower post 12 is a cylindrical post baffle 20. The position of post baffle 20
within lower post 12 defines an annular channel 22 which provides a space to allow upper post
10 to telescope within lower post 12. The base of post baffle 20 is secured to lower post 12 via a
threaded and ported coupler insert 24. Coupler insert 24 threads or inserts snuggly into lower
post 12 and defines a base for post baffle 20. Coupler insert 24 is fastened with a body circlip 26
that clicks into place to prevent lateral movement or backing off of coupler insert 24 from lower

post 12.

[01086] The lower portion of lower post 12 forms, beneath coupler insert 24, a chamber
28. Chamber 28 is used to house a number of electronic components. These electronic
components include a control unit 30, a mounting sleeve 32, a driver 34, a lower battery mount
38, a battery 40, an upper battery mount 42 and a charging/data port 44. The base of lower post
12 is sealed to prevent the ingress of contaminants into chamber 28. To this end a threaded
bottom cap 46 engages the bottom of lower post 12 by threading internally into the bottom opening
of lower post 12. An additional hydrophobic coating may be applied to chamber 28 and the

electrical components within chamber 28 to further prevent the possibility of a short circuit.

[0107] Above lower battery mount 38 is housed battery 40. Battery 40 is sealed to prevent
damage to its circuitry/components. Battery 40 is held in place from above via upper battery
mount 42 which provides reinforced insulation to the upper side of battery 40. Through a number
of leads and other electrical connections, battery 40 provides power to various electrical
components in chamber 28, including control unit 30 and driver 34. Charging/data port 44 may
be connected to an external power source for recharging battery 40, and/or may be connected to
a PC or other computing device for data management purposes. In other embodiments (not

shown), the battery may be located within the seat tube of the bicycle frame.
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[0108] A channel 50 is formed within coupler insert 24 and provides a space through
which an electrical conduit 48 may pass through channel 50. Electrical conduit 48 carries
electrical wiring from control unit 30, driver 34 and battery 40 to electrical motor 74 described in
further detail below. A conduit bushing 52 extends from a wiring harness 118, through channel
50 and through electrical conduit 48. Conduit bushing 52 fully encases the wiring between wiring

harness 118 and a guide plate 156 (see below).

[0109] Above chamber 28, along the z-axis, there is provided a dual ported linear motion
piston 54 configured to translate along the z-axis in correspondence with movement of upper post
10 within lower post 12. Piston 56 is coupled to a high helix lead ball screw 58 via a lead screw
termination mount 70. Screw 58 is configured to rotate about the z-axis through activation of
motor 74, as will be described in more detail below. A fixed piston guide 60 is secured to the top
of post baffle 20. Piston guide 60 is configured to guide rotation of screw 58 within the threads of
an affixed lead ball nut 62. The carriage of nut 62 encases the arbour of screw 58, and nut is
fixed to lower post 12. Thus, movement of screw 58 linearly along the z-axis will cause
corresponding rotation of screw 58 around the z-axis through its threaded engagement with nut
62. A recoil bellow 64 encases screw 58 for protection. A piston cavity 66 exists between coupler
insert 24 and a threaded and dual ported lead guide plate 156, and is bounded in part by post
baffle 20. Piston 54 is configured to move within piston cavity 66 during translation of piston 54
along the z-axis. Affixed to piston 54 is a height inertial sensor 68. Height inertial sensor 68 is

arranged to detect an amount of translation of upper post 10 relative to lower post 12.

[0110] A rigid housing ferrule 94 adapts the internal wiring from conduit bushing 52 into a
recoil housing 96. This arrangement ensures the wiring can be coiled for optimum length around
the circumference of upper post 10. The arrangement furthermore prevents telescoping of upper

post 10 in/out of lower post 12 from interfering with the wiring.

[0111] Now turning our attention to the top of seat post assembly 1000, there is provided
at the top of upper post 10 a bulkhead assembly 72. Beneath bulkhead assembly 72 and housed
within upper post 10 is an electric motor 74. Motor 74 may be a D/C motor, an A/C motor, a
stepper motor, a gear motor, a stack motor, a gear head motor, a linear motor, a brushless motor,
a hysteresis motor, a reluctance motor, a universal motor, a piezoelectric motor, a magnetic
motor, a pneumatic motor, a hydraulic motor, or any other suitable type of electric or non-electric

motor that may be used to implement the seat position adjustment method described herein.
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Motor 74 is a dual-head motor and rotates two heads about the z-axis. The dual heads of motor
74 include a lower motor head 76 which faces downward (toward chamber 28) along the z-axis,
and an upper motor head 78, which faces upward (toward bulkhead assembly 72) along the z-
axis. Both lower motor head 76 and upper motor head 78 may rotate in both clockwise and
counter-clockwise directions, when actuated by a controller 90 (not shown in Figure 1). Lower
motor head 76 is coupled to screw 58 via a number of fastening components (referenced in the
drawings but not described in more detail here). These components assist in driving a smooth
transmission from rotation of lower motor head 76 to rotation of screw 58. Due to the coupling of
lower motor head 76 and screw 58, any rotation of lower motor head 76 by motor 74 will result in

a corresponding rotation of screw 58.

[0112] Upper motor head 78 is coupled to a bevel gear mechanism 80 via a number of
fastening components (referenced in the drawings but not described in more detail here). These
components assist in driving a smooth transmission from rotation of upper motor head 78 to
rotation of bevel gear mechanism 80. Coupled to bevel gear mechanism 80 is a pair of splined
satellite bevel gear assemblies 82 in turn coupled to a pair of rail clamp assemblies 84. Due to
the bevelled coupling of bevel gear assemblies 82 to bevel gear mechanism 80, bevel gear
assemblies 82 are configured to rotate about an axis perpendicular to the rotation axis of bevel
gear mechanism 80. In other words, bevel gear assemblies 82 are configured to rotate about an
axis perpendicular to the z-axis (i.e. the x-axis). Through the coupling of bevel gear assemblies
82 to rail clamp assemblies 84, rotation of bevel gear assemblies 82 about the x-axis results in
corresponding rotation of rail clamp assemblies 84 about the x-axis. Affixed onboard bevel gear
mechanism 80 is a tilt inertial sensor 86. Tilt inertial sensor 86 is arranged to detect an amount
of rotation of bevel gear mechanism 80, and therefore an amount of rotation of a saddle when
coupled to bulkhead assembly 72. As known in the art, rail clamp assemblies 84 are configured
to clamp or otherwise secure a bicycle saddle relative to seat post assembly 1000. Rail clamp
assemblies 84 are configured to accommodate various rail-clamp diameters including standard

and oversized twin rail clamps, and may include single post or beam-like clamping mechanisms.

[0113] According to some embodiments, the motor may comprise a linear or stepper-like
motor. In order to convert the linear output of such a motor into driving and holding torque, a
dogbone-like linkage system, or other linear-rotary converter, may be used to couple the motor's
output to bevel gear assemblies 82. Such a motor and associated linear-rotary converter, at the

cost of increased weight and a greater number of moving parts, may provide a potentially higher
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threshold holding torque, and may reduce the need for a step-up torque / gear assembly coupled

to lower motor head 76. An illustration of such an embodiment is shown in Figure 9.

[0114] For additional detail, an exploded view of seat post assembly 1000 is shown in

Figures 4 and 5. Like elements are numbered using like reference numbers.

[0115] In use, seat post assembly 1000 functions as follows. Seat post assembly 1000
is mounted to a bicycle frame of a bicycle 88, for example as schematically shown in Figure 3.
Bicycle 88 includes a controller 90 located on the handlebars of bicycle 88 and therefore within

easy reach of a rider. Controller 90 is electrically connected to motor 74.

[0116] While riding bicycle 88, the rider may desire to readjust the height and/or the tilt of
the saddle 92. For example, if approaching a steep downhill section, the rider may wish to lower
the height of saddle 92 as well as tilt saddle 92 upwards. Whilst still in motion, the rider activates
controller 90 to initiate a seat adjustment. Activating controller 90 triggers operation of motor 74.

The signal received at motor 74 causes motor 74 to rotate lower motor head 76.

[0117] Rotation of lower motor head 76 is transmitted to screw 58. Because of the
engagement of the threads of screw 58 with nut 62, rotation of screw 58 is converted into linear
motion of nut 62 along the z-axis. Because nut 62 is fixed to lower post 12, upper post 10 is
caused to telescope relative to lower post 10. In particular, upper post 10 (coupled to screw 58)
is caused to telescope into lower post 12 (coupled to nut 62). The linear motion of upper post 10
is guided by piston 54. As a result, the z-position or height of bulkhead assembly 72 relative to

the bicycle frame will decrease.

[0118] As upper post 10 telescopes within lower post 12, height inertial sensor 68 detects
the amount of translation of upper post 10 relative to lower post 12. Height inertial sensor 68 is
in communication (wired or otherwise) with control unit 30 and provides as, an input to control unit
30, data regarding the amount of height adjustment (i.e. the degree of translation of upper post
10 relative to lower post 12). Based on this input, control unit 30 determines by how much the tilt
of the saddle is to be adjusted (as a function of by how much the height of the saddle has been
adjusted). Control unit 30 instructs motor 74 to operate upper motor head 78 so as to raise the
tilt of saddle 90. A gear reduction unit 148 within motor 74 provides a predetermined reduction in
the rotation of upper motor head 78 relative to the rotation of lower motor head 76. Through the

bevelled engagement of bevel gear mechanism 80 with bevel gear assemblies 82, rotation of
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upper motor head 78 results in rotation of rail clamp assemblies 84 about the x-axis. Rotation of
rail clamp assemblies 84 about the x-axis axis results in an adjustment of a tilt angle of saddle 92
relative to the horizontal. In particular, in the present example of the rider approaching a downhill

section and activating controller 92, saddle height is decreased and saddle 90 is tilted upwards.

[0119] In embodiments where tilt is adjusted in response to height, a step-up torque / gear
assembly may be included in order to provide a predetermined increase in the rotation of upper

motor head 78 relative to the rotation of lower motor head 76.

[0120] In embodiments where multiple motors provide independently controllable outputs
to both the seat tilt adjustment and the seat height adjustment, there may be no need for a gear
reduction unit or a gear increase unit. However, a gear reduction unit or a gear increase unit may

be used to provide fine-tuned position adjustments to the seat height / seat tilt.

[0121] Itis generally desirable to tilt a saddle upwards and lower saddle height for downhill
sections. Similarly it is generally desirable to tilt a saddle downwardly and raise saddle height for
uphill sections. Therefore the respective rotation directions of lower motor head 76 and upper
motor head 78 may be pre-set accordingly. In addition the ratio of saddle tilt adjustment to saddle
height adjustment may be pre-set, or alternatively may be adjusted at any point through
appropriate adjustment of gear reduction mechanism 148. Generally, it is desirable that 16 mm
change in height corresponds to 0.4° to 2.5° of tilt, although the particular preference will vary

from one rider to the next.

[0122] Figure 2 shows seat post assembly 1000 in the lowered position. Of course, upper
post 10 may be telescoped back out of lower post 12 by activating controller 90 again such that
the lower and upper motor heads 76, 78 rotate in opposite directions to that in which they rotated

when lowering the seat height.

[0123] Thus, rotation of lower motor head 76 in either of two directions results in
corresponding lowering or raising of bulkhead assembly 72, through the threaded engagement of
screw 58 with nut 62 fixedly coupled to lower post 12. The translation of upper post 10 relative to
lower post 12 is detected by height inertial sensor 68 and communicated to control unit 30.
Control unit 30 instructs near simultaneous rotation of upper motor head 76 to provide

corresponding rotation of rail clamp assemblies 84 about the x-axis, thereby tilting a saddle
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attached to bulkhead assembly 72 either upwards or downwards (depending on the direction of

translation of upper post 10).

[0124] It is conceivable that a rider may wish to operate lowering/raising of the saddle
independently of saddle tilt. Thus, controller 90 may be configured to provide control of lower
motor head 76 independently of upper motor head 78, and vice versa. In this case, seat post
assembly 1000 may be provided without inertial sensors 68 and 86, and without control unit 30,
and controller 90 would then operate each motor head 76, 78 independently of the other. The
rider could therefore be provided with three seat position adjustment options via controller 90: 1)
adjust seat height and seat tilt simultaneously; 2) adjust seat height only; and 3) adjust seat tilt
only. Alternatively, it is envisaged that motor 74 could be replaced with two individual motors,
each motor operating one of lower motor head 76 and upper motor head 78 independently of the
other. In this embodiment, controller 90 would include a controller for operating one motor, and

another controller for operating the second motor.

[0125] Figure 6 illustrates an exemplary process 600 that may be executed by control unit
30 in order to effect automatic seat height adjustment and seat tilt adjustment. At step 610,
process 600 commences. At step 620, in response to a change in height of the saddle, the new
height position of the saddle is received at control unit 30. In particular, the new height position
is determined by height inertial sensor 68 and sent to control unit 30. At step 630, the current tilt
position of the saddle is received. |n particular, the current tilt position is determined by tilt inertial
sensor 86 and sent to control unit 30. In other embodiments, rather than the inertial sensors
sending their respective position information to control unit 30, control unit 30 may query height
inertial sensor 68 and tilt inertial sensor 86 for height and tilt position information, respectively. At
step 640, control unit 30 compares the current tilt position to the new height position. The
comparison may include a determination of whether, for a given height position, the tilt position is
within a pre-set range tilt positions. The present ranges may be stored in a database of pre-set

ranges, stored within a memory of control unit 30.

[0126] At step 650, control unit 30 determines whether the current tilt position is optimal,
based on the comparison at step 630. An optimal tilt position may be a tilt position which is, for a
given height position, within a pre-set range tilt positions. If the tilt position is outside of the pre-
set range, then control unit 30 determines that the current tilt position is not optimal. In this case,

control unit 30 sends an instruction to motor 74 to initiate operation of the tilt position adjustment
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mechanism. In other words, control unit 30 causes motor 74 to initiate rotation of upper motor
head 78 so as to adjust the tilt position of the saddle. The tilt position of the saddle is then adjusted
as a function of the new height position of the saddle. Thus, during use of seat post assembly
1000, adjustment of the height of the saddle (i.e. adjustment of the height position) will lead to an

automatic and corresponding adjustment of a tilt of the saddle (i.e. adjustment of the tilt position).

[0127] In alternative embodiments, it is envisaged that, instead of tilt position being
adjusted in response to height position, it is height position which is adjusted in response to a
change in tilt position. Thus, actuation of controller 90 will cause operation of the tilt adjustment
mechanism. Operation of the tilt adjustment mechanism results in a change of the saddle’s tilt
position which is measured by tilt inertial sensor 86. Tilt inertial sensor 86 communicates the new
tilt position to control unit 30. Control unit 30 then compares the new tilt position to the current
height position and determines whether the current height position is no longer optimum relative
to the new tilt position. If the current height position is no longer optimum, then control unit 30
then sends an instruction to motor 74 to operate the height adjustment mechanism (i.e. by causing

rotation of screw 58) to cause upper post 10 to translate relative to lower post 12.

[0128] The speed at which control unit 30 operates is sufficiently high such that, to the
rider, the tilt adjustment mechanism and the height adjustment mechanism operate substantially

simultaneously, although in reality one is operated in response to operation of the other.

[0129] In accordance with a second embodiment of the disclosure, Figures 8 and 9 show
a seat post assembly 2000 configured to adjust both a height and a tilt of a bicycle saddle. This
embodiment uses only mechanical means for adjusting the height and tilt of the saddle, and is
therefore referred to as the mechanized embodiment. Figure 7 shows seat post assembly 2000
in a raised position, whereas Figure 8 shows seat post assembly 2000 in a lowered position. In
Figures 8 and 9, like elements are numbered using like reference numbers. The description

begins with a description of seat post assembly 2000 in the raised position (Figure 8).

[0130] Seat post assembly 2000 comprises a cylindrical upper post 11 translatable along
the z-axis within a cylindrical lower post 13. Upper post 11 is therefore arranged telescope in and
out of lower post 13. Lower post 13 may accommodate one of various standardized seat post
diameters, such as standard to oversized and even greater. Of course, lower post 13 may have

any other diameter suitable for its use with a bicycle.
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[0131] The upper end of lower post 13 is coupled via a collar 15 to upper post 11. At this
coupling is provided a dust seal wiper 17 for preventing dust and other contaminants from entering
the coupling of lower post 13 to upper post 11. Below collar 15 are provided alignment keys 19
to ensure that, during telescoping/translating, upper post 11 does not spin or rotate within lower
post 13. Lower post 13 is affixed at its base to a bicycle’s seat tube (not shown). As known in
the art, the bicycle seat tube is a permanent element of a bicycle frame which is used to hold and

secure in place a bicycle seat post.

[0132] In the base of lower post 13 is provided a base inflation valve 21. Base inflation
valve 21, when open, provides a fluid communication flow path from the exterior of seat post
assembly 2000 to an air chamber 23. Air can be pumped into chamber 23 via base inflation valve
21 in order to provide a source of pressurised air within chamber 23. The valve stem on base
inflation valve 21 may be a Schrader valve stem, a Presta valve stem, or any other suitable valve
stem which would require a pumping tool such as a bicycle pump to obtain the desired pressure

within chamber 23. O-rings 25, 27 and a threaded bottom cap 29 are used to seal chamber 23.

[0133] A controller 31 extends from within chamber 23 to a location where controller 31
may be operated by the bicycle rider while the bicycle is in motion. Controller 31 may be a lever,
a button, or other like device, and typically is mounted on the handlebars of the bicycle, for easy
reach by the rider. In the embodiment of Figure 8, controller 31 is a pressurized hydraulic oil

controller.

[0134] Chamber 23 houses a pressurized air delivery system configured to allow
pressurized air to flow from within chamber 23 to piston cavity 33. In particular chamber 23
houses, amongst other components, a valve ball 35 and a valve seat 37. Various other
components are housed within chamber 23. These are not described in detail here but are

referenced accordingly in Figure 1.

[0135] When controller 31 is actuated, hydraulic pressure displaces the position of valve
ball 35 relative to valve seat 37. A fluid flow path is then opened from chamber 23 to piston cavity
33, and pressurized air may flow from chamber 23 into piston cavity 33 via an air aperture 39 at
the base of piston cavity 33. A threaded orifice coupler insert 41 is provided between chamber
23 and piston cavity 33 and serves to provide a secure seal between chamber 23 and piston

cavity 33.
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[0136] Above chamber 23 and along the z-axis is located a high helix lead ball screw 43
joined at one end to a centrally ported linear motion piston 45. Piston 45 is configured to translate
vertically along the z-axis relative to lower post 13. High tolerance rod O-rings 47, 49 prevent air
from escaping from piston cavity 33, as piston 45 moves dynamically or remains static. Therefore,
air may only enter and exit piston cavity 33 via air aperture 39 connecting chamber 23 and piston
cavity 33. A compression spring 51 is housed within upper post 11 and arranged to exert a
downwardly biasing force on piston 45. That is, spring 51 is configured to urge upper post 11 to

telescope out of lower post 13.

[0137] An affixed lead ball nut 53 is affixed to lower post 13. The carriage of nut 53
encases the arbour of screw 43. Thus, movement of piston 45 along the z-axis and within lower
post 13 will urge screw 43 to move linearly within nut 53. Because nut 53 is fixed to lower post
13, nut 53 imparts rotational motion of screw 43 during translation of screw 43. Thus, movement
of piston 45 within lower post 13 results in rotation of screw 43 about the z-axis. Rotation of screw

43 is guided via a mid-lead guide bearing 55 and a threaded and ported lead guide plate 57.

[0138] At the topmost end of screw 43, screw 43 enters a gear reduction unit 59. Gear
reduction unit 59 is dual-headed and comprises a lower gear reduction driver 61 which faces
downward (toward piston 45) and an upper input driver 63 which faces upward (away from piston
54). Both lower gear reduction driver 61 and upper input driver 63 may rotate in both clockwise
and counter-clockwise directions. Lower gear reduction driver 61 is coupled to screw 43 via a
number of fastening components (referenced in the drawings but not described in more detail
here). These components assist in driving a smooth transmission from rotation of lower gear
reduction driver 61 to rotation of screw 45. Upper input driver 63 is coupled to a bevel gear
mechanism 65 via a number of fastening components (referenced in the drawings but not
described in more detail here). These components assist in driving a smooth transmission from

rotation of upper input driver 63 to rotation of bevel gear mechanism 65.

[0139] Coupled to bevel gear mechanism 65 is a pair of splined satellite bevel gear
assemblies 67 in turn coupled to a pair of rail clamp assemblies 69. Due to the bevelled coupling
of bevel gear assemblies 67 to bevel gear mechanism 65, bevel gear assemblies 67 are
configured to rotate about an axis perpendicular to the rotation axis of bevel gear mechanism 5.
In other words, bevel gear assemblies 7 are configured to rotate about an axis perpendicular to

the z-axis (i.e. the x-axis). Through the coupling of bevel gear assemblies 67 to rail clamp
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assemblies 69, rotation of bevel gear assemblies 67 about the x-axis results in corresponding
rotation of rail clamp assemblies 69 about the x-axis. As known in the art, rail clamp assemblies
69 are configured to clamp or otherwise secure a bicycle saddle relative to seat post assembly
2000.

[0140] In use, seat post assembly 2000 functions as follows. Seat post assembly 2000
is mounted to a bicycle frame of a bicycle (for example a bicycle as shown in Figure 5). Controller
31 is on the handlebars of the bicycle and therefore within easy reach of the rider. While riding
the bicycle, the rider may desire to readjust the height and/or the tilt of the saddle. For example,
if approaching a steep downhill section, the rider may wish to lower the height of the saddle as
well as tilt the saddle upwards. Whilst still in motion, the rider activates controller 31 to initiate a

seat adjustment.

[0141] Activating controller 31 causes valve ball 35 to move away from valve seat 37, as
described above. When the valve is opened, the pressurized air within air chamber 23 flows into
piston cavity 33 via aperture 39. The expansion of the air as it flows into piston cavity 33 results
on an upwards force being exerted on piston 45. Piston 45 is therefore urged upwards by the
pressurized air entering piston cavity 33. However, with the rider’s full weight applied on the
saddle, the weight is sufficient to overcome the upward force exerted on piston 45. As a result
piston 45 will translate downwards, compressing the air in piston cavity 33 back into chamber 23
through aperture 39. As piston 45 is coupled to upper post 11, upper post 11 will translate
downwards by telescoping into lower post 13. Compression spring 51 ensures that the downward
translation of piston 45 is sufficiently dampened to prevent the rider from completely telescoping

upper post 11 within lower post 13 and potentially damaging the device.

[0142] Once upper post 11 has reached the desired (lower) height, the rider may
deactivate controller 31. Deactivation of controller 31 results in valve ball 35 realigning with valve
seat 37 and preventing air from flowing between piston cavity 33 chamber 23. Once the valve is
closed, the upward force exerted on piston 45 by the compressed air in piston cavity 33 balances
the downward force exerted on piston 45 by the rider’s weight. The rider may then reapply their
full weight on the saddle as, even with their full weight applied, it is insufficient to further compress

the air contained within piston cavity 33.

[0143] Because of the engagement of the threads of screw 43 with stationary nut 53,

translation of upper post 11 along the z-axis results in rotation of screw 43 about the z-axis.
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Rotation is screw 43 is transmitted to lower gear reduction driver 61, input bevel gear mechanism
63 and bevel gear mechanism 65. Through the bevelled engagement of bevel gear mechanism
65 with bevel gear assemblies 67, rotation of input bevel gear mechanism 63 results in rotation
of rail clamp assemblies 69 about the x-axis. Rotation of rail clamp assemblies 69 about the x-
axis axis results in an adjustment of a tilt angle of the bicycle saddle relative to the horizontal. In
particular, in the present example of the rider approaching a downhill section and activating
controller 31, saddle height is decreased and the saddle is tilted upwards. Figure 8 shows seat

post assembly 2000 in a lowered position.

[0144] Conversely, the rider may wish to raise their saddle from a lowered position to a
raised position. The rider would then activate controller 31, thereby opening the valve and
releasing pressurized air into piston cavity 33. The release of pressurized air urges piston 45
upwards. In order to allow piston 45 and upper post 11 to translate upwards, the rider would need
to lift some of their weight off the saddle, for example by raising their hips slightly. When sufficient
weight has been removed, piston 45 will translate upwards under the force of the pressurized air
expanding into piston cavity 33. Compression spring 51 assists with the upward translation of
piston 45. Once the desired height is reached, the rider reactivates controller 31 to close the
valve. Again, during upwards translation of piston 45, screw 43 will be caused to rotate through
its threaded engagement with nut 53 which is affixed to lower post 13. The rotation of screw 43
results in titling of the saddle through bevel gear mechanism 65 and bevel gear assemblies 67 as

described above (in this case, during raising of the saddle, the saddle tilts downwards).

[0145] Thus, vertical translation of piston 45 results in lowering or raising of the saddle,
through the action of pressurized air entering piston cavity 33. Simultaneously, translation of
screw 43 through threaded nut 53 results in rotation of screw 43. Rotation of screw 43 causes
bevel gear mechanism 65 and bevel gear assemblies 67 to tilt the saddle either upwards or

downwards, depending on which way screw 43 is rotating.

[0146] Whilst the disclosure has been described in connection with specific embodiments,
it is to be understood that the disclosure is not limited to these embodiments, and that alterations,
modifications, and variations of these embodiments may be carried out by the skilled person
without departing from the scope of the disclosure. It is furthermore contemplated that any part
of any aspect or embodiment discussed in this specification can be implemented or combined

with any part of any other aspect or embodiment discussed in this specification.
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[0147] For example, itis conceivable that, given the mechanized embodiment, a rider may
wish to operate lowering/raising of the saddle independently of saddle tilt. The mechanized
embodiment could be modified such the rotation of the threaded screw 43 is decoupled from the
bevel gear mechanism 65. The bevel gear mechanism could then be operated using a second
controller positioned for example on the handlebars. For instance, a rack and pinion-type
arrangement could be used to convert linear motion of the controller into rotational motion
arranged to rotate the bevel gear mechanism. This is merely once possible example of how, in
the mechanized embodiment, lowering/raising of the saddle could be operated independently of
saddle tilt.

[0148] Parts List — Motorized Embodiment

10 Upper post

12 Lower post

14 Collar

16 Dust seal wiper
18 Alignment keys
20 Post baffle

22 Annular channel
24 Coupler insert
26 Body circlip

28 Chamber

30 Control unit

32 Mounting sleeve

34 Driver

36 Detent

38 Lower battery mount
40 Battery

42 Upper battery mount
44 Charging/data port
46 Threaded bottom cap

48 Electrical conduit
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50 Channel
52 Conduit bushing
54 Piston

58 Screw / shaft

60 Piston guide

62 Ball nut / roller

64 Recoil bellow

66 Piston cavity

68 Height inertial sensor
70 Lead screw termination mount
72 Bulkhead assembly

74 Electric motor

76 Lower motor head

78 Upper motor head

80 Bevel gear mechanism
82 Bevel gear assemblies
84 Rail clamp assemblies

86 Tilt inertial sensor

88 Bicycle
90 Controller
92 Saddle

94 Housing ferrule

96 Recoil housing

98 O-ring

100  Bottom cap spring
102  Threaded bottom cap
104  Body circlip

106  O-ring

108  Flat washer

110  Battery leads

112  Battery lead connectors
114 Driver leads

116 Control unit leads
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118
120
122
124
126
128
130
132
134
136
138
140
142
144
146
148
150
152
154
156
158
160
162
164
166
573

[0149]

11
13
15

Wiring harness

O-ring

Lower lead guide bearing

Mid lead guide bearing

Upper bellow washer

Upper lead cavity

Lower threaded motor coupler mount
Upper motor dampening spacer
Input driver

Exterior rail clamp

Hex rail fastener

Saddle rail

Spline bushing

Threaded bulkhead

Upper threaded coupler mount

Gear reduction unit / step-up torque unit
Lower motor dampening spacer
O-ring

Threaded and dual ported coupler
Threaded and dual ported lead guide plate
Dampening spacer

Threaded and dual ported coupler
O-ring

Lower linkage module

Upper linkage module

Upper lead guide bearing

Parts List — Mechanized Embodiment

Upper post
Lower post

Collar
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17
19
21
23
25
27
29
31
33
35
37
39
41
43
45
47
49
51
53
55
57
59
61
63
65
67
69
71
73
75
77
79
81

WO 2019/148283

Dust seal wiper

Alignment keys

Base inflation valve

Air chamber

O-ring

O-ring

Threaded bottom cap
Controller

Piston cavity

Valve ball

Valve seat

Air aperture

Threaded orifice coupler insert
High helix lead ball screw
Piston

O-ring

O-ring

Compression spring
Affixed lead ball nut
Mid-lead guide bearing
Threaded and ported lead guide plate
Gear reduction unit

Lower gear reduction driver
Upper input driver

Bevel gear mechanism
Splined satellite bevel gear assemblies
Rail clamp assemblies
Controller housing
Hydraulic muffler fitting
Body circlip

Orifice

Inlet manifold

Air distribution system
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83 Discharge manifold

85 O-ring

87 Piston pathway

89 Body circlip

91 Lower guide bearing

93 Ball nut fasteners

95 Gland bushing

97 Gland O-ring

99 Threaded and ported lead guide plate

101 O-ring
103  Upper guide bearing
105  O-ring

107  Lower threaded gear reduction coupler mount
109 Dampening assembly

111 Lower dampening spacer

113  Reduction gears

115  Upper dampening assembly
117  Exterior rail clamp

119  Hex rail fastener

121 Saddle rail

123  Bulkhead assembly

125  Spline bushing

127  Hex rail fastener

129  Threaded bulkhead

131 Upper threaded coupler mount
133  Upper gear assembly fasteners
135  Tilt adjustment key

137  Lower gear assembly fasteners
139  Body circlip

141 Body circlip

143  Spline bushing

145  Mid-lead guide bearing

147  Lead screw bumper
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153
155
157
159
161
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O-ring

O-ring

Upper post pathway
Body circlip

Valve ball

Hydraulic oil chamber

Air inlet bushing
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CLAIMS

1. A device for adjusting a seat position of a bicycle seat, the device comprising:
a seat tube coupling configured to couple to a bicycle seat tube;
a seat coupling configured to couple to a bicycle seat;
a seat adjustment mechanism comprising:
a tilt actuator operable to adjust, about a tilt axis, a tilt of the seat coupling relative
to the seat tube coupling;
a linear actuator operable to linearly translate the seat tube coupling relative to the
seat coupling; and
a prime mover comprising at least one motor:
movably coupled to the tilt actuator and operable to actuate the tilt actuator
and thereby adjust, about the tilt axis, the tilt of the seat coupling relative to the
seat tube coupling; and
movably coupled to the linear actuator and operable to actuate the linear
actuator and thereby cause linear translation of the seat tube coupling relative to

the seat coupling.

2. The device of claim 1, further comprising a tilt controller remote from and communicative
with the seat adjustment mechanism and operable by a rider of a bicycle to actuate the tilt actuator

and thereby adjust the tilt of the seat coupling relative to the seat tube coupling.

3. The device of claim 1 or 2, further comprising a height controller remote from and
communicative with the seat adjustment mechanism and operable by a rider of a bicycle to
actuate the linear actuator and thereby adjust the height of the seat coupling relative to the seat

tube coupling.

4. The device of any one of claims 1-3, wherein the tilt actuator comprises a seat coupling

gear fixed to the seat coupling.

5. The device of claim 4, wherein the at least one motor is operable to drive rotation of a
drive gear rotatably coupled to the seat coupling gear, and thereby cause rotation of the seat

coupling gear.
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6. The device of claim 4 or 5, wherein one or more of the drive gear and the seat coupling

gear are bevelled, toothed, or comprise one or more bearings.

7. The device of any one of claims 1-6, wherein the seat adjustment mechanism further
comprises:

a lower post coupled to the seat tube coupling and defining a translation axis; and

an upper post coupled to the seat coupling and translatable relative to the lower post along
the translation axis,

wherein the linear actuator is coupled to the lower post and upper post, and wherein the
linear actuator is actuable by the prime mover to linearly translate the lower post relative to the

upper post.

8. The device of any one of claims 1-7, wherein the at least one motor is operable to drive a

drive shaft movably coupled to the tilt actuator.

9. The device of any one of claims 1-8, wherein the at least one motor is operable to drive a

drive shaft movably coupled to the linear actuator.

10. The device of any one of claims 7-9, wherein the at least one motor is fixed to one of the
upper post and the lower post and is operable to actuate the linear actuator and thereby cause

linear translation of the upper post relative to the lower post.

11. The device of claim 10, wherein the linear actuator comprises a threaded or toothed lower
shaft in rotatable threaded or toothed engagement with the other of the upper post and the lower
post, and wherein the at least one motor is further operable to rotate the threaded or toothed lower

shaft and thereby cause the upper post to translate relative to the lower post.

12. The device of claim 11, wherein:
the linear actuator further comprises a threaded ball nut fixed to the other of the lower post
and the upper post and wherein the threaded lower shaft comprises a threaded ball screw

rotatably engaging the threaded ball nut; or
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the linear actuator further comprises a roller nut fixed to the other of the lower post and
the upper post and wherein the toothed lower shaft comprises a roller screw rotatably engaging

the roller nut.

13. The device of any one of claims 2-12, wherein the tilt controller comprises a tilt control

interface operable by the rider to actuate the tilt actuator when the bicycle is in motion.

14. The device of any one of claims 3-13, wherein the height controller comprises a height

control interface operable by the rider to actuate the linear actuator when the bicycle is in motion.

15. The device of any one of claims 3-14, wherein the tilt controller and the height controller
are integrated and comprise a combined tilt and height control interface operable by the rider to

actuate the tilt actuator and the linear actuator when the bicycle is in motion.

16. The device of any one of claims 8-15, wherein the seat adjustment mechanism further
comprises a gear adjustment unit for adjusting an output of the drive shaft movably coupled to

the tilt actuator relative to the drive shaft movably coupled to the linear actuator.

17. The device of any one of claims 1-16, wherein the at least one motor comprises a first
motor movably coupled to the tilt actuator, and a second motor movably coupled to the linear

actuator.

18. The device of any one of claims 1-16, wherein the at least one motor comprises a motor

movably coupled to the tilt actuator and movably coupled to the linear actuator.

19. The device of any one of claims 1-18, further comprising:

a height sensor configured to determine a height of the seat coupling relative to the seat
tube coupling;

a tilt sensor configured to determine a tilt of the seat coupling relative to the seat tube
coupling; and

a control unit communicative with the height sensor and the tilt sensor and configured,
based on the determined height and tilt of the seat coupling relative to the seat tube coupling, to

actuate one or more of the tilt actuator and the linear actuator.
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20. The device of claim 19, wherein actuating the tilt actuator comprises driving the drive shaft
movably coupled to the tilt actuator, and wherein actuating the linear actuator comprises driving

the drive shaft movably coupled to the linear actuator.

21. The device of claim 19 or 20, wherein the control unit is further configured to:

drive the drive shaft movably coupled to the tilt actuator in response to translation of the
seat tube coupling relative to the seat coupling; or

drive the drive shaft movably coupled to the linear actuator in response to tilting of the seat

coupling relative to the seat tube coupling.

22. The device of any one of claims 1-21, wherein the at least one motor comprises at least
one linear motor, and wherein the at least one linear motor is coupled to a linear-rotary converter
operable to convert a linear output of the at least one linear motor into torque for driving one or

more of the tilt actuator and the linear actuator.

23. A bicycle comprising a device according to any one of claims 1-22.

24. A kit of parts, comprising:
a bicycle seat; and

a device according to any one of claims 1-22.

25. A device for adjusting a seat position of a bicycle seat, the device comprising:

a seat tube coupling configured to couple to a bicycle seat tube;

a seat coupling configured to couple to a bicycle seat;

a seat adjustment mechanism comprising a tilt actuator operable to adjust, about a tilt
axis, a tilt of the seat coupling relative to the seat tube coupling, wherein the tilt actuator comprises
a seat coupling gear fixed to the seat coupling, and wherein the seat adjustment mechanism
further comprises a prime mover movably coupled to the seat coupling gear such that movement
of the prime mover causes rotation of the seat coupling gear thereby adjusting the tilt of the seat

coupling about the tilt axis; and
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a tilt controller remote from and communicative with the seat adjustment mechanism and
operable by a rider of a bicycle to actuate the tilt actuator thereby adjusting the tilt of the seat

coupling relative to the seat tube coupling.

26. The device of claim 25, wherein the prime mover comprises a rotatable upper shaft
comprising a drive gear, wherein the tilt axis and upper shaft are perpendicular to each other, and
wherein the drive gear and seat coupling gear are coupled to each other such that rotation of the

upper shaft causes rotation of the seat coupling gear.

27. The device of claim 26, wherein the drive gear and seat coupling gear are bevelled,

toothed, or comprise one or more bearings.

28. The device of any one of claims 25-27, wherein the seat adjustment mechanism further
comprises a linear actuator operable to linearly translate the seat tube coupling relative to the
seat coupling, and

wherein the device further comprises a height controller remote from and communicative
with the seat adjustment mechanism and operable by the rider to actuate the linear actuator

thereby adjusting the height of the seat coupling relative to the seat tube coupling.

29. The device of claim 28, wherein the seat adjustment mechanism further comprises:

a lower post coupled to the seat tube coupling and defining a translation axis; and

an upper post coupled to the seat coupling and translatable relative to the lower post along
the translation axis,

wherein the prime mover is coupled to the linear actuator, the linear actuator is coupled to
the lower post and upper post, and the linear actuator is actuable by the prime mover to linearly

translate the lower post relative to the upper post.
30. The device of any one of claims 25-29, wherein the prime mover comprises at least one
motor having a first drive shaft movably coupled to the seat coupling gear, and wherein the tilt

controller is communicative with the at least one motor.

31. The device of claim 30, wherein the seat adjustment mechanism further comprises:
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a linear actuator operable to linearly translate the seat tube coupling relative to the seat
coupling, and

wherein the device further comprises a height controller remote from and communicative
with the seat adjustment mechanism and operable by the rider to actuate the linear actuator

thereby adjusting the height of the seat coupling relative to the seat tube coupling.

32. The device of claim 31, wherein the at least one motor is fixed to one of the upper post
and the lower post and comprises a second drive shaft movably coupled to the linear actuator
and operable to actuate the linear actuator and thereby cause linear translation of the upper post

relative to the lower post.

33. The device of claim 32, wherein the linear actuator comprises a threaded or toothed lower
shaft in rotatable threaded or toothed engagement with the other of the upper post and the lower
post, and wherein the second drive shaft is further operable to rotate the threaded or toothed

lower shaft and thereby cause the upper post to translate relative to the lower post.

34. The device of claim 33, wherein:

the linear actuator further comprises a threaded ball nut fixed to the other of the lower post
and the upper post and wherein the threaded lower shaft comprises a threaded ball screw
rotatably engaging the threaded ball nut; or

the linear actuator further comprises a roller nut fixed to the other of the lower post and
the upper post and wherein the toothed lower shaft comprises a roller screw rotatably engaging

the roller nut.

35. The device of any one of claims 25-34, wherein the tilt controller comprises a tilt control

interface operable by the rider to actuate the tilt actuator when the bicycle is in motion.

36. The device of any one of claims 28-35, wherein the height controller comprises a height

control interface operable by the rider to actuate the linear actuator when the bicycle is in motion.

37. The device of any one of claims 28-36, wherein the tilt controller and the height controller
are integrated and comprise a combined tilt and height control interface operable by the rider to

actuate the tilt actuator and the linear actuator when the bicycle is in motion.
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38. The device of any one of claims 25-29, wherein the prime mover comprises a pressurized
air chamber mounted in the lower post, the linear actuator comprises a piston assembly with a
piston chamber in the lower post fluidly coupled to the pressurized air chamber via an air valve,
and a piston is fixed to the upper post and movable within the lower post along the translation
axis, and wherein the height controller is further communicative with the air valve and operable to
open the air valve to enable air to pass between the pressurized air chamber and the piston to

thereby cause the upper post to translate linearly relative to the lower post.

39. The device of claim 38, wherein the prime mover further comprises a rotatable upper shaft
comprising a drive gear, wherein the tilt axis and upper shaft are perpendicular to each other,
wherein the drive gear and seat coupling gear are coupled to each other such that rotation of the
upper shaft causes rotation of the seat coupling gear, and wherein the rotatable upper shaft is
fixed to the upper post along the translation axis and in rotatable engagement with the lower post,
such that linear translation of the upper post relative to the lower post causes the rotatable upper

shaft to rotate.

40. The device of any one of claims 26-39, wherein the tilt actuator further comprises a gear

reduction unit rotatably coupling the rotatable upper shaft to the seat coupling gear.

41. The device of any one of claims 29-40, further comprising a resilient bias arranged to bias

the upper post away from the lower post along the translation axis.

42. The device of claim 41, wherein the resilient bias comprises a compression spring.

43. The device of any one of claims 33-42, further comprising a gear adjustment unit for

adjusting an output of the first drive shaft relative to the second drive shaft.

44, The device of any one of claims 31-40, 42, and 43, wherein the at least one motor
comprises a first motor movably coupled to the seat coupling gear, and a second motor movably

coupled to the linear actuator.

45, The device of claim 44, wherein the device further comprises:
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a height sensor arranged to determine a height of the seat coupling relative to the seat
tube coupling;

a tilt sensor arranged to determine a tilt of the seat coupling relative to the seat tube
coupling; and

a control unit communicative with the height sensor and the tilt sensor and arranged,
based on the determined height and tilt of the seat coupling relative to the seat tube coupling, to
actuate one or more of the tilt actuator and the height actuator, wherein actuating the tilt actuator
causes the first motor to be operated, and wherein actuating the height actuator causes the

second motor to be operated.

46. The device of claim 45, wherein:

the control unit is operable to cause the first motor to operate in response to operation of
the second motor having caused the seat coupling to translate relative to the seat tube coupling;
or

the control unit is operable to cause the second motor to operate in response to operation

of the first motor having caused the seat coupling to tilt relative to the seat tube coupling.

47. The device of any one of claims 44-46, further comprising a gear adjustment unit coupled
to one or more of the first motor and the second motor, wherein the gear adjustment unit is

configured to adjust an output of one or more of the first motor and the second motor.

48. The device of any one of claims 31-47, wherein the at least one motor comprises at least
one linear motor, and wherein the at least one linear motor is coupled to a linear-rotary converter
operable to convert a linear output of the at least one linear motor into torque for driving the seat

coupling gear.

49. A bicycle comprising a device according to any one of claims 25-48.

50. A kit of parts, comprising:

a bicycle seat; and

a device according to any one of claims 25-48.
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