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Description

BACKGROUND

[0001] Handheld device controllers may include one
or more thumbsticks that enable users to provide input.
A thumbstick may be a stick-shaped feature that is posi-
tioned to be manipulated by a thumb of a user. Different
users may have different preferences for an amount of
tension that resists the thumbstick being tilted. A thumb-
stick with greater tension provides greater resistance to
being tilted by a user relative to a thumbstick with lesser
tension.
[0002] US 2011/240454 A1 discloses a joystick device,
including a control shaft having one end to which a control
knob is attached and the other end to which a turning
portion of a turning device is connected; a holder sup-
porting the control shaft shiftably in an axial direction of
the control shaft; a case body supporting the holder turn-
ably around a turning shaft portion extending in a direc-
tion perpendicular to the axial direction of the control
shaft; an elastic member biasing the control shaft in the
axial direction; and an axial force adjusting portion capa-
ble of adjusting a pressing force by varying a biasing
force of the elastic member, the pressing force being
adapted to shift the control shaft in the axial direction.
[0003] WO 2005/049159 A2 discloses an adjustable
control apparatus for a video game pad that enables a
user to adjust the tension of the apparatus to enhance
the comfort and control of the apparatus and the video
game pad. The assembly of the control apparatus in-
cludes a positioning member or stick which is nested in-
side a housing. The assembly also includes a clutch
member and a tension member assembled between the
stick and housing. The positioning member and housing
are connected or otherwise held together using a support
member such as a C-ring. The C-ring fits into a groove
on the shaft of the stick. A flexible member is positioned
between the stick and the housing. Additionally, a signal
transfer member is connected to or assembled to a circuit
board such as a PC board to transfer electrical signals
or the like from the control apparatus to the circuit board.
[0004] CA 2 147 575 A1 discloses a proportional con-
trol device. In one embodiment, with a single gimbal plate
for use in a system of translating movement of the control
device into an proportional signal for communication with
a computer. In one embodiment, tension on the joystick
or other control device can be independently adjusted
for different directions of movement. In one embodiment,
one or more control devices can be twisted or rotated,
e.g., around a longitudinal and/or substantially vertical
axis and such rotation can be translated into an propor-
tional signal for providing to a computer. In one embod-
iment, the user can select or modify the range of motion
of the control device, such as by changing a joystick from
a circular range of motion to a square range of motion,
or combinations thereof.
[0005] JP H11 353047 A discloses a device to easily

and delicately adjust the operational feeling of an oper-
ating lever. The device has a structure for holding an
operating lever at an initial position with the force of a
spring. By moving nuts and in the axial direction of a lever
shaft without exchanging the spring for another, the force
of the spring is adjusted and the operational feeling of
the operating lever can be changed.
[0006] CN 203 123 534 U discloses a joystick with ad-
justable elastic restoring force. The joystick comprises a
shell, a stick body, an elastic piece and an adjustment
piece. The stick body is arranged in the shell in a movable
mode and provided with a protruding portion and a bot-
tom, and at least part of the protruding portion protrudes
out of the shell. The elastic piece is arranged in the shell,
and one end of the elastic piece is connected with the
bottom of the stick body. The adjustment piece is ar-
ranged in the shell in a movable mode and connected
with the other end of the elastic piece. When the adjust-
ment piece is adjusted to shift relative to the shell, the
elastic piece changes the elastic restoring force supplied
to the stick body. A user can adjust the elastic restoring
force, namely restoring touch, by himself when using the
joystick according to demands of the user, and therefore
different use demands can be met.

SUMMARY

[0007] According to aspects of the present invention
there is provided a thumbstick for a user input device and
a user input device as defined in the accompanying
claims.
[0008] In some examples, a thumbstick for a user input
device may comprise an adjustable tensioning mecha-
nism configured to modify a tilt tension of a tiltable post.
The tiltable post may be operable to output a control sig-
nal based on a position of the tiltable post relative to a
default position. A cap of the thumbstick comprises a
cylindrical stem that defines a cavity. An engagement
body is located within the cavity and contacts an engage-
ment surface of the adjustable tensioning mechanism.
[0009] The engagement body comprises a cam sur-
face disposed around an axis of the tiltable post. An ad-
justment body is located within the cavity of the stem and
comprises a follower contacting the cam surface. The
follower is configured to traverse the cam surface when
the cap is rotated to thereby translate the engagement
body along the axis of the tiltable post and adjust the tilt
tension of the tiltable post.
[0010] In some examples, a thumbstick for a user input
device may comprise an adjustable tensioning mecha-
nism configured to modify a tilt tension of a tiltable post,
wherein the tiltable post is operable to output a control
signal based on a position of the tiltable post relative to
a default position. The thumbstick may include a cap
comprising a cylindrical stem that defines a first cavity.
A base of the thumbstick is moveable with the tiltable
post, with the base comprising a cylindrical portion ex-
tending into the first cavity of the cylindrical stem, and
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the cylindrical portion defining a second cavity and com-
prising a protuberance projecting into the second cavity.
[0011] An adjustment body may be located within the
second cavity of the cylindrical portion, with the adjust-
ment body comprising a contacting surface at a distal
end that contacts an engagement surface of the adjust-
able tensioning mechanism, and a slot recessed into a
face of the adjustment body, with the slot extending
around a portion of the face. The protuberance of the
cylindrical portion is configured to extend into the slot,
and the slot is configured to engage the protuberance
when the adjustment body is rotated and translated from
a first orientation to a second orientation to adjust the tilt
tension of the tiltable post.
[0012] This Summary is provided to introduce a selec-
tion of concepts in a simplified form that are further de-
scribed below in the Detailed Description. This Summary
is not intended to identify key features or essential fea-
tures of the claimed subject matter, nor is it intended to
be used to limit the scope of the claimed subject matter.
Furthermore, the claimed subject matter is not limited to
implementations that solve any or all disadvantages not-
ed in any part of this disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013]

FIG. 1 shows a top view of a game controller that
includes two thumbsticks according to examples of
the present disclosure.
FIG. 2 shows a front end view of the game controller
of FIG. 1 according to examples of the present dis-
closure.
FIG. 3 shows a cross section view of a thumbstick
according to examples of the present disclosure.
FIG. 4 shows a cross section view of an adjustable
tensioning mechanism of a thumbstick according to
examples of the present disclosure.
FIG. 5 shows a perspective view of the thumbstick
of FIG. 3 according to examples of the present dis-
closure.
FIG. 6 is an exploded view of the thumbstick of FIG.
3 showing an adjustment body and an engagement
body according to examples of the present disclo-
sure.
FIG. 7 shows a detailed perspective view of the ad-
justment body and engagement body of the thumb-
stick of FIG. 6.
FIG. 8 shows a side view of the adjustment body and
engagement body of the thumbstick of FIG. 3 in a
minimum-tension orientation according to examples
of the present disclosure.
FIG. 9 is a top view of the adjustment body and en-
gagement body of FIG 8 in the minimum-tension ori-
entation.
FIG. 10 shows a side view of the adjustment body
and engagement body of the thumbstick of FIG. 3 in

another tension orientation greater than the mini-
mum-tension orientation according to examples of
the present disclosure.
FIG. 11 is a top view of the adjustment body and
engagement body of FIG 10 in the other tension ori-
entation.
FIG. 12 shows a side view of the adjustment body
and engagement body of the thumbstick of FIG. 3 in
a maximum tension orientation according to exam-
ples of the present disclosure.
FIG. 13 is a top view of the adjustment body and
engagement body of FIG 12 in the maximum tension
orientation.
FIG. 14 shows a method for adjusting a tilt tension
of a thumbstick of a user input device according to
examples of the present disclosure.
FIG. 15 shows a cross section view of a thumbstick
according to examples of the present disclosure.
FIG. 16 is an exploded view of the thumbstick of FIG.
15 showing an adjustment body and a base including
two protuberances according to examples of the
present disclosure.
FIG. 17 shows a perspective view of the adjustment
body of the thumbstick of FIG. 16 according to ex-
amples of the present disclosure.
FIG. 18 shows a perspective view of the base and
protuberances of the thumbstick of FIG. 16 accord-
ing to examples of the present disclosure.
FIG. 19 shows a side view of the adjustment body
of FIG 17 according to examples of the present dis-
closure.
FIG. 20 is a perspective view of a protuberance of
the thumbstick of FIG. 16 according to examples of
the present disclosure.
FIG. 21 is a perspective view of the adjustment body
and a protuberance of the thumbstick of FIG 16 in a
minimum-tension orientation according to examples
of the present disclosure.
FIG. 22 shows a perspective view of the adjustment
body and protuberance of FIG 21 in another tension
orientation greater than the minimum-tension orien-
tation according to examples of the present disclo-
sure.
FIG. 23 shows a perspective view of the adjustment
body and protuberance of FIG 21 in a maximum ten-
sion orientation according to examples of the present
disclosure.
FIG. 24 shows a cross section view of a thumbstick
according to examples of the present disclosure.
FIG. 25 is an exploded view of the thumbstick of FIG.
24 showing an adjustment body and a base including
two protuberances according to examples of the
present disclosure.
FIG. 26 shows a perspective view of the adjustment
body of the thumbstick of FIG. 25 according to ex-
amples of the present disclosure.
FIG. 27 shows a side view of the adjustment body
of FIG 26 according to examples of the present dis-
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closure.
FIG. 28 is a perspective view of the adjustment body
and a protuberance of the thumbstick of FIG 25 in a
minimum-tension orientation according to examples
of the present disclosure.
FIG. 29 shows a perspective view of the adjustment
body and protuberance of FIG 28 in another tension
orientation greater than the minimum-tension orien-
tation according to examples of the present disclo-
sure.
FIG. 30 shows a perspective view of the adjustment
body and protuberance of FIG 28 in a maximum ten-
sion orientation according to examples of the present
disclosure.
FIG. 31 shows a method for adjusting a tilt tension
of a thumbstick of a user input device according to
examples of the present disclosure.

DETAILED DESCRIPTION

[0014] User input devices may include one or more
user-actuatable control elements with which a user may
provide input. Each of these control elements may be
manipulated by a user to generate various control signals
for interacting with another machine or device. For ex-
ample, a user input device may be designed to be held
in two hands and may include one or more user-actuat-
able thumbsticks, buttons, triggers, directional pads,
touch pads, etc.
[0015] Examples of such user input devices include
game controllers that may be designed to facilitate user
interaction with a video game or other application exe-
cuting on a computer, video game console, or other plat-
form. For example, a game controller may provide a
means by which a user can control a character or object
within a video game. Other handheld user input device
may be used to remotely control a vehicle or other ma-
chine, such as an unmanned aircraft (e.g., a drone) or a
land-based vehicle.
[0016] As noted above, some user input devices may
include one or more thumbsticks. A thumbstick is a user
input device component that may be manipulated by a
user along two or more axes for controlling or otherwise
interacting with a machine, computing device, computer
program such as a video game or other application, etc.
For example and as explained in more detail below, a
thumbstick may be configured for manipulation about a
pivoting base portion. In some examples a thumbstick
configured for manipulation about a pivoting portion also
may be configured to receive a click selection along an-
other axis.
[0017] Different users may have different preferences
for the tension applied to a thumbstick during manipula-
tion. For example, a thumbstick with higher tension pro-
vides greater resistance to being tilted by a user’s thumb
or finger relative to a thumbstick with lesser tension.
Some game players (e.g., gamers) may prefer higher tilt
tension in a thumbstick, while others may prefer a lower

tilt tension. Accordingly, examples disclosed herein pro-
vide thumbsticks and associated user input devices that
enable a user to conveniently adjust thumbstick tension
to their preference.
[0018] Furthermore and as explained in more detail
below, thumbstick tilt tension may be adjusted and the
thumbstick may be utilized at different tension settings
without changing the height of the thumbstick relative to
the hand-held body of the user input device. In this man-
ner, users may utilize a thumbstick at different tension
settings while also maintaining a constant thumbstick
height at the various tension settings. Accordingly,
thumbstick tension may be adjusted without changing
the thumbstick height relative to the hand-held body of
the user input device.
[0019] Accordingly, the present disclosure is directed
to thumbsticks for user input devices that include an ad-
justable tensioning mechanism configured to modify a tilt
tension of a tiltable post, and corresponding methods for
adjusting a tilt tension of a thumbstick. The tiltable post
may be operable to output a control signal based on a
position of the tiltable post relative to a default position.
A cap of the thumbstick comprises a cylindrical stem that
defines a cavity. In some examples, an engagement body
is located within the cavity and contacts an engagement
surface of the adjustable tensioning mechanism. The en-
gagement body may comprise a cam surface disposed
around an axis of the tiltable post. An adjustment body
may be located within the cavity of the stem and may
comprise a follower contacting the cam surface. The fol-
lower is configured to traverse the cam surface when the
cap is rotated, or in other examples when the cap is re-
moved and the adjustment body is rotated, to thereby
translate the engagement body along the axis of the tilt-
able post and adjust the tilt tension of the tiltable post.
[0020] In some examples, a thumbstick may comprise
a base that is moveable with the tiltable post, with the
base comprising a cylindrical portion extending into the
first cavity of the cylindrical stem. The cylindrical portion
may define a second cavity and may comprise a protu-
berance projecting into the second cavity. An adjustment
body may be located within the second cavity of the cy-
lindrical portion, with the adjustment body comprising a
contacting surface at a distal end that contacts an en-
gagement surface of the adjustable tensioning mecha-
nism at a contact point. In this example, the adjustment
body may comprise a slot recessed into a face of the
adjustment body, with the slot extending around a portion
of the face and comprising a bottom surface. The protu-
berance of the cylindrical portion is configured to extend
into the slot, and during rotation of the adjustment body
from a first orientation to a second orientation, the pro-
tuberance and the slot cooperate to translate the adjust-
ment body against resistance from the adjustable ten-
sioning mechanism, and thereby adjust the tilt tension of
the tiltable post.
[0021] FIGS. 1 and 2 show an example user input de-
vice in the form of a game controller 100. Game controller
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100 is provided as an example of a user input device for
purposes of illustration, and is not intended to be limiting.
Other user input devices to which the present disclosure
may apply (game controllers, air and land vehicle con-
trollers, etc.) may have different shapes, different sizes,
different numbers and/or placements of user interface
features (thumbsticks, buttons, knobs, switches, triggers,
pads, etc.), and/or other differences from game controller
100 shown in FIGS. 1 and 2.
[0022] The game controller 100 may be configured to
translate user input into control signals that are provided
to a computing device, such as a gaming console. For
example, the game controller 100 may be configured to
send control signals via a wired or wireless connection
to a computing device. The control signals may be
mapped to commands to control a video game or other
program or application.
[0023] The game controller 100 includes a housing 102
that defines an internal chamber 104. The housing 102
is configured to be held by a user with two hands. As
such, the housing 102 includes a left-hand portion 106
configured to be gripped by a left hand and a right-hand
portion 108 configured to be gripped by a right hand.
When a user holds the controller 100 with two hands such
that the left hand grips the left-hand portion 106 and the
right hand grips the right-hand portion 108, the user’s
thumbs may naturally interface with a thumb-side surface
110 of the housing 102.
[0024] The game controller 100 includes a plurality of
controls configured to generate different control signals
responsive to thumb and/or finger manipulation. The con-
trols of game controller 100 include a plurality of action
buttons 116 (e.g., 116A, 116B, 116C, 116D, 116E, 116F,
116G, and 116H), a directional pad 118, a left trigger
120A and a right trigger 120B. The game controller 100
may include any suitable number and type of controls.
[0025] In this example implementation and as de-
scribed in more detail below, the controls include a left
thumbstick 130A and a right thumbstick 130B that may
be manipulated by a user’s thumbs. Each of the thumb-
sticks 130A and 130B may comprise a joystick assembly
(not shown in FIGS. 1 and 2) that is located at least par-
tially in the internal chamber 104 of the game controller
100. In the current example and as described in more
detail below, thumbsticks 130A and 130B are configured
to tilt from a default position when moved by a thumb (or
finger) relative to a pivoting location within the internal
chamber 104 of the controller.
[0026] In FIGS. 1 and 2, thumbsticks 130A and 130B
are shown in a default position in which the thumbsticks
extend vertically above the thumb-side surface 110 of
the housing 102 in a centered, non-tilted position. When
tilted (e.g., pushed sideways in a y-axis direction and/or
forward/back in an x-axis direction) by a thumb or finger
of a user, thumbsticks 130A and 130B may tilt in any
direction from center, and may be tilted by any degree/an-
gle of tilt until a stop angle is reached. Tilting one or more
of thumbsticks 130A and 130B may transmit input signals

causing an action in a game, such as a particular motion
of a character, an operation in a remotely-controlled de-
vice (e.g., increasing a propeller speed in a drone), and/or
other action or response in another device or program.
[0027] As described in more detail below, in some ex-
amples a thumbstick may comprise an adjustable ten-
sioning mechanism that provides and adjusts a tilt ten-
sion of the thumbstick. For example, a thumbstick such
as one or both of thumbsticks 130A and 130B may utilize
an adjustable tensioning mechanism that comprises a
spring that maintains the thumbstick in a default, cen-
tered, non-tilted position. The spring may be compressed
when the thumbstick is tilted from the default position,
and may thereby provide a resistance or "tilt tension" that
is felt by the user’s thumb or finger. Such tilt tension may
comprise a return force that urges the thumbstick back
towards its default position.
[0028] In examples described herein, the thumbstick
may comprise components that are configured to change
the compression of the spring. The greater the amount
of compression of the spring, the greater the tilt tension
and resistance to tilting of the thumbstick. The lesser the
amount of compression of the spring, the lesser the tilt
tension and resistance to tilting of the thumbstick.
[0029] In examples described herein, the thumbstick
tilt tension may be adjusted by a user gripping a thumb-
stick cap between the user’s thumb and finger and rotat-
ing the cap to increase or decrease the tilt tension. In
these examples, the user may conveniently adjust the tilt
tension without disassembling the thumbstick assembly
and without using a separate tool. In other examples, a
tool may be used to engage an adjustment body to adjust
the tilt tension. In other examples, the thumbstick cap
may be removed and an adjustment body may be rotated
directly by the user’s thumb/finger. As described in more
detail below, the tilt tension may be adjusted via an ad-
justable tensioning mechanism. The adjustable tension-
ing mechanism may be incorporated in the thumbstick
or otherwise attached or coupled to the thumbstick in
another manner.
[0030] In some examples, an adjustable tensioning
mechanism may comprise a movable pin that protrudes
from tiltable post, such that when the pin is moved verti-
cally (along the post axis), the tilt tension of the thumb-
stick is adjusted. In some examples, such movement of
the moveable pin adjusts the compression of a compres-
sion spring to thereby adjust the tilt tension. In other ex-
amples, other load-creating components may addition-
ally or alternatively be utilized. For example, a compres-
sive member may be inserted between a switch body
and the thumbstick cap such that a mechanism within
the cap modifies the compression of the compressive
member, thereby increasing or decreasing tilt tension.
[0031] Thumbsticks 130A and 130B may be manufac-
tured from any suitable material(s), including plastic (e.g.,
injection molded), metal or combination of metals/alloys,
etc. Housing 102 may be a single piece case or housing,
or a case or housing formed of two more pieces (e.g.,
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top and bottom portions). Housing 102 may be made
from any suitable material(s), including plastic (e.g., in-
jection molded), metal or combination of metals/alloys,
etc. As described in more detail below, housing 102 may
include mechanical and electrical components (e.g., a
joystick assembly containing sensors) that measure the
degree of tilt of thumbsticks 130A and 130B, and transmit
an indication of the measure of tilt (e.g., to one or more
processors contained in game controller 100 and/or in a
remote component).
[0032] In the example of FIG. 1, game controller 100
includes a printed circuit board 128 located in the internal
chamber 104 of the housing 102. The printed circuit board
128 may include a plurality of control-activation sensors
that may correspond to the plurality of controls. In par-
ticular, each control-activation sensor may be configured
to generate a control signal responsive to interaction with
a corresponding control. The game controller 100 may
include any suitable number and type of control-activa-
tion sensors. In some implementations, one or more con-
trol-activation sensors may be independent of any printed
circuit board.
[0033] In some examples and as described in more
detail below, each of the thumbsticks 130A and 130B
may interact with thumbstick-activation sensors in the
form of potentiometers that use continuous electrical ac-
tivity to provide an analog input control signal based on
a position of the thumbstick in relative to its default posi-
tion. Non-limiting examples of control-activation sensors
may include dome switches, tactile switches, potentiom-
eters, Hall Effect sensors, and other electronic sensing
components.
[0034] With reference now to FIGS. 3-11, a thumbstick
300 according to examples of the present disclosure will
now be described. Thumbsticks 130A and 130B of game
controller 100 may take the form of thumbstick 300. FIG.
3 shows a cross-sectional view of a portion of thumbstick
300 that comprises an engagement body 304 and an
adjustment body 308 configured to adjust a tilt tension
of the thumbstick.
[0035] FIG. 4 shows a cross sectional view of a joystick
assembly 400 of thumbstick 300. The joystick assembly
400 is an electronic component that may be mounted on
printed circuit board 128 disposed within the housing 102
of game controller 100. The joystick assembly 400 com-
prises an adjustable tensioning mechanism 402 that is
configured to adjust the tilt tension of a tiltable post 404.
As described in more detail below, a moveable pin 408
may translate within an opening and along an axis 412
of the tiltable post 404.
[0036] Tiltable post 404 includes a base portion 416
having a rounded disk shaped bottom portion 420 (e.g.,
curved at the edges, relatively flat at center) that is a pivot
surface for the tilting of tiltable post 404 in any of three
hundred and sixty (360) degrees from a default "center"
position shown in FIG. 4. To provide a centering force
that urges the tiltable post 404 back towards its default
position, the bottom portion 420 of tiltable post 404 push-

es against a bottom plate 424 under the load of compres-
sion spring 430.
[0037] Joystick assembly 400 includes a plurality of
sensors in the form of potentiometers and/or other posi-
tion detectors (e.g., Hall effect sensors, mechanical
switches, optical sensors). The position sensors may uti-
lize continuous electrical activity, or other mechanisms,
to generate an analog input control signal based on a
position of tiltable post 404 in relation to its default "cent-
er" position. For example, Joystick assembly may com-
prise one or more magnets and one or more Hall effect
sensors configured to vary an output signal based on the
magnetic field produced by the magnet(s). The magnetic
field as detected by the Hall effect sensor may vary based
on the relative position and/or orientation of the magnet
and the sensor.
[0038] With continued reference to FIG. 4, pin 408 is
configured to adjust the tilt tension of the thumbstick. Pin
408 resides in a post opening 434 that extends through
the post 404 along axis 412 of the post. Pin 408 has a
first end 438 and an opposing second end 442. With ref-
erence also to FIG. 3 and as described in more detail
below, the first end 438 of pin 408 includes an engage-
ment surface 444 that is contacted by a contacting sur-
face 310 of the engagement body 304. In the example
of FIG. 4, pin 408 includes a flange 448 (similar to a wash-
er) that extends around at least a portion of a circumfer-
ence of the pin between first end 438 and second end
442.
[0039] Compression spring 430 coils around the cir-
cumference of pin 408 inside a chamber 452 located with-
in tiltable post 404. Spring 430 may be compressed be-
tween flange 448 and a surface of bottom portion 420
(e.g., a top ledge of bottom portion 420) of the tiltable
post 404. Pin 408 is movable along post axis 412 (as
indicated by arrow 454) through the post opening 434.
In the illustrated example, pin 408 is moveable from a
first position (e.g., the position shown in FIG. 4 which is
an uppermost position in chamber 452 where flange 448
contacts an upper surface of the chamber) to one or more
positions in which the second end 442 is closer to bottom
plate 424. Pin 408 moves against resistance provided by
spring 430 to modify the tilt tension of post 404 to an
amount dictated by the amount of compression of spring
430.
[0040] In some implementations, flange 448 may be
located at second end 442 of pin 408. In some of these
implementations, spring 430 may coil beneath pin 408
rather than around pin 408. In some implementations,
pin 408 may not have a flange 448, but instead spring
430 may be compressed between the second end 442
of the pin and the plate 424. In general, pin 408 may take
any suitable elongated form that serves to compress
spring 430. Spring 430 and pin 408 may each be made
of any suitable material, such as a metal (e.g., aluminum,
steel) or metal alloy, a plastic, a resin, or other material.
[0041] With reference now to FIGS. 3 and 5, thumb-
stick 300 includes a cap 314 comprising a hollow cylin-

9 10 



EP 3 474 962 B1

7

5

10

15

20

25

30

35

40

45

50

55

drical stem 318 extending from a generally disc-shaped
body portion 320. With reference to thumbstick 130B in
FIG. 2, the cap 314 and stem 318 may be positioned to
extend above the thumb-side surface 110 of the housing
102, such as via aperture 140 in the thumb-side surface.
As best seen in FIG. 3, the cylindrical stem 318 defines
an internal cavity 322. A grip layer 324 comprising a top
surface 326 and an opposing bottom surface 330 may
be provided over body portion 320 of cap 314 to facilitate
manipulation by a user’s thumb and/or finger. The top
surface 326 is designed to be manipulated by a user’s
thumb (or finger) and in this example includes a central
concave portion 332, although top surface 326 may take
any suitable form including convex or flat. Grip layer 324
may be formed from an elastomeric material or any other
material that provides a measure of frictional contact with
a user’s thumb and fingers.
[0042] With reference also to FIG. 6, the thumbstick
300 includes a dome-shaped base 336 to which the cy-
lindrical stem 318 of the cap 314 may be rotatably cou-
pled as described below. The base 336 is coupled to and
moveable with the tiltable post 404 of the adjustable ten-
sioning mechanism 402. In this manner, when the cap
314 and stem 318 are tilted via manipulation by a user’s
thumb or finger, the base 336 and tiltable post 404 are
correspondingly tilted. As noted above, by causing post
404 to deviate from its default centered position, a two-
dimensional analog input control signal is generated.
[0043] Dome-shaped base 336 includes a hollow cy-
lindrical portion 338 extending upwardly in a z-axis direc-
tion into the cavity 322 of the cap 314. In this example
the cylindrical portion 338 defines another cavity 342
(within the cavity 322 of the cap 314) in which the en-
gagement body 304 and adjustment body 308 are locat-
ed. In some examples the base 336 and cylindrical por-
tion 338 may be formed as a single piece (e.g., by plastic
injection molding). In other examples the base 336 and
cylindrical portion 338 may be separate pieces that are
joined together.
[0044] The base 336 includes a ring-shaped groove
340 encircling an upper portion of the base. With refer-
ence also to FIG. 6, the circular end 344 of the stem 318
is configured to extend into the groove 340 such that the
cap 314 is rotatably mounted with respect to the base
336. In this example, the ring-shaped groove 340 com-
prises a plurality of alternating ridges 348 and valleys
350, wherein each of the plurality of valleys comprises a
bottom-most surface 352 (shown in FIG. 3) that is in a
first common plane 354 with the other bottom-most sur-
faces of the other valleys of the groove. Similarly, each
of the plurality of ridges 348 comprises an upper-most
surface 358 that is in a second common plane 360 with
the other upper-most surfaces of the other ridges of the
groove 340.
[0045] With reference again to FIG. 6, the circular end
344 of the stem 318 includes a plurality of mating alter-
nating ridges 362 and valleys 364 that are configured to
mate with the plurality of alternating ridges 348 and val-

leys 350 of the ring-shaped groove 340. In the example
of FIG. 6, the circular end 344 of stem 318 has 5 equally
spaced mating ridges 362 (3 of which are at least partially
visible) that are configured to mate with 5 equally spaced
corresponding valleys 350 in the groove 340. Corre-
spondingly, the circular end 344 includes 5 equally
spaced mating valleys 364 that are configured to mate
with 5 equally spaced corresponding ridges 348 in the
groove 340. In other examples, the circular end 344 and
ring-shaped groove 340 may include any suitable
number of ridges and valleys. In some examples, the
number of ridges and valleys on circular end 344 may be
different than the number of ridges and valleys on ring-
shaped groove 340. For example, circular end 344 may
have 5 ridges and 5 valleys and ring-shaped groove 340
may have 10 ridges and 10 valleys.
[0046] In some examples the stem 318 of cap 314 may
be moveably retained in the ring-shaped groove 340 via
magnetic attraction. With reference to FIGS. 3 and 6, in
one example the cylindrical stem 318 may be made at
least partially of ferromagnetic material. A ring-shaped
magnet 366 may be mounted to a support washer 368
in joystick assembly 400. As best seen in FIG. 3, with the
joystick assembly 400 coupled to the dome-shaped base
336, the magnet 366 is located below the ring-shaped
groove 340. With this configuration, magnet 366 attracts
the ferromagnetic material of the stem 318 to thereby
urge the circular end 344 of the stem into the ring-shaped
groove 340.
[0047] As described in more detail below, a user may
manipulate and rotate the cap 314 and cylindrical stem
318 relative to the dome-shaped base 336 via thumb/fin-
ger manipulation to cause the plurality of mating ridges
362 and valleys 364 of the stem to move relative to the
plurality of alternating ridges 348 and valleys 350 of the
ring-shaped groove 340, and thereby adjust the tilt ten-
sion of the thumbstick 300. For example, a user may
rotate the cap 314 from a first orientation corresponding
to a first tilt tension, such as the orientation shown in FIG.
6, to a second orientation corresponding to a second,
different tilt tension. The magnetic attraction of the stem
318 into the groove 340 provided by magnet 366 may
cause the cap 314 to seat in the second orientation.
[0048] In some examples as the cap 314 is rotated,
the mating ridges 362 of stem 318 may slide along the
surface of the groove 340 from corresponding bottom-
most surfaces 352, over adjacent ridges 348 and upper-
most surfaces 358, and down into adjacent bottom-most
surfaces in the groove. In some examples, when the cap
314 is rotated to slide the mating ridges 362 over the
ridges 348 of the groove 340 and into the valleys 350 of
the groove, upon seating in such valleys contact between
the mating ridges and the bottom-most surfaces 352 may
generate tactile feedback indicating a selected tension
setting. As noted above, the magnetic force provided by
magnet 366 may operate to seat or snap the mating ridg-
es 362 into the bottom-most surfaces 352 of the valleys
350 in the groove 340, thereby providing tactile and/or
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audible feedback indicating a particular tension setting.
[0049] In other examples and prior to or while rotating,
a user may lift the cap 314 in the z-axis direction to par-
tially or completely elevate the mating ridges 362 of stem
318 above the ridges 348 of groove 340. The user may
then rotate the cap 314 to adjust the tilt tension of the
thumbstick 300 and reseat the cap in a different tension
setting.
[0050] The cap 314 includes a key portion 346 (shown
in dotted line in FIG. 3) that extends downwardly in a z-
axis direction into a mating keyhole 351 (shown in FIG.
7) in the adjustment body 308. In this manner and as
described in more detail below, rotation of the cap 314
causes a corresponding rotation of the adjustment body
308, which in turn causes a translation of the engagement
body 304 to adjust the tilt tension of the thumbstick. As
the cap 314 is rotated and mating ridges 362 of stem 318
ride up and over corresponding ridges 348 in the groove
340, the cap 314 correspondingly moves vertically in the
z-axis direction relative to the base 336 and adjustment
body 308. In a similar manner, the key portion 346 moves
relative to the mating keyhole 351 while maintaining con-
tact with the keyhole to rotate the adjustment body 308.
In this example, key portion 346 of cap 314 and keyhole
351 are keyed such that key portion 346 can only be
inserted into keyhole 351 in one orientation. In other ex-
amples, key portion 346 and/or keyhole 351 may have
rotation symmetry such that key portion 346 can be in-
serted into keyhole 351 in two or more orientations. In
some examples, keyhole 351 may be of suitable shape
to receive and be rotated by a tool such as a flat blade
or Phillips screwdriver or a hex drive.
[0051] In other examples and as noted above, the cap
314 may be removable and the adjustment body 308 may
be rotated directly by the user’s thumb/finger to adjust
the tilt tension of the thumbstick. For example and with
reference to FIG. 3, the cap 314 may be removed and a
user may grip and rotate the adjustment body 308 at a
portion extending above retainer ring 356. In some ex-
amples, the adjustment body 308 may extend further
above the retainer ring 356 to facilitate gripping by a user,
and/or may include an upper grippable surface, such as
a circular knob.
[0052] In other examples, the cap 314 may include an
aperture centered on axis 412 through which a user may
insert a tool that engages with adjustment body 308, such
as by mating with keyhole 351, and may be used to rotate
the adjustment body.
[0053] Operation of the adjustment body 308 and the
engagement body 304 with the adjustable tensioning
mechanism 402 according to examples will now be de-
scribed. As shown in FIG. 3, a contacting surface 310 of
the engagement body 304 contacts engagement surface
444 of the moveable pin 408. The engagement body 304
includes at least one cam surface 370 disposed around
the axis 412 of the tiltable post 404. With reference also
to FIGS. 6 and 7, the engagement body 304 is slidably
retained within the cavity 342 of the cylindrical portion

338 of base 336 and configured for translation along the
z-axis. In this example, opposing tongues 372 and 373
of engagement body 304 are slidably received in corre-
sponding grooves 374 in the cylindrical portion 338 of
base 336. Accordingly, in this example the engagement
body 304 is configured to translate without rotating along
the z-axis and the axis 412 of post 404.
[0054] The cam surface 370 comprises a plurality of
sloping portions that each slope upwardly in a z-axis di-
rection. As described in more detail below, a follower 376
of the adjustment body 308 is configured to contact the
sloping portions of the cam surface 370 and to rotate in
a fixed plane perpendicular to the axis 412 of post 404.
In this manner, as the cap 314 is rotated the follower 376
traverses the sloping portions and translates the engage-
ment body 304 along the axis 412 of the tiltable post 404.
[0055] The adjustment body 308 is positioned at least
partially in the cavity 342 of the cylindrical portion 338 of
base 336 above the engagement body 304. The adjust-
ment body 308 is configured to rotate in a plane perpen-
dicular to the axis 412 of the tiltable post 404 without
translating along the axis. The adjustment body 308 com-
prises follower 376 that extends downwardly to a distal
end 378 which contacts the cam surface 370 of the en-
gagement body 304.
[0056] With reference to FIGS. 3, 8, and 9, the thumb-
stick 300 is shown in a minimum-tension setting in which
the follower 376 abuts a minimum-tension stop surface
380 of the engagement body 304. With this configuration,
the minimum-tension stop surface 380 prevents rotation
of the adjustment body 308 in a decreasing-tension di-
rection (e.g., counter-clockwise in FIG. 9) when the ad-
justment body is in such minimum-tension orientation.
With reference to FIGS. 12 and 13, the thumbstick 300
is shown in a maximum-tension setting in which the fol-
lower 376 abuts a maximum-tension stop surface 381 of
the engagement body 304. In this example, the maxi-
mum-tension stop surface 381 is a vertical face (similar
to minimum-tension stop surface 380) that prevents ro-
tation of the adjustment body 308 in an increasing-ten-
sion direction (e.g., clockwise in FIG. 13) when the ad-
justment body is in such maximum tension orientation.
In other embodiments, maximum-tension stop surface
381 may be an angled face to allow adjustment body 308
to rotate directly from a maximum tension orientation to
a minimum tension orientation without passing through
any intermediate tension settings by traveling in an in-
creasing tension direction.
[0057] With reference again to FIGS. 3 and 4, move-
able pin 408 is urged upwardly by compression spring
430 to thereby oppose the downward movement of en-
gagement body 304. In this manner, the adjustment body
308 is biased upwardly and is retained in the cavity 342
by a retainer ring 356. With reference also to FIG. 7, as
the adjustment body 308 is rotated, a retaining surface
357 of the adjustment body slides along a bottom portion
359 of the retainer ring 356.
[0058] With reference to FIGS. 8-13 and as described
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in more detail below, the follower 376 is configured to
traverse around the cam surface 370 when the cap 314
is rotated, and thereby translate the engagement body
304 along the axis 412 of the tiltable post 404 and adjust
the tilt tension of the tiltable post. Advantageously, this
configuration enables a user to easily and conveniently
increase or decrease the tilt tension of thumbstick 300
by turning the cap 314. Additionally and with reference
also to FIG. 2, a user may adjust thumbstick
300/130A/130B to a plurality of tilt tension settings with-
out changing a height of the thumbstick relative to the
thumb-side surface 110 of the game controller housing
102. In other words, a height of the cap 314 above the
surface of a user input device at the first tilt tension is
equal to the height of the cap above the surface of the
user input device at a second tilt tension.
[0059] For example and as illustrated in FIG. 2, at a
first tilt tension setting thumbstick 130A may have a
height H above the thumb-side surface 110 of housing
102. A user may then rotate the cap of thumbstick 130A
to increase or decrease the tilt tension applied to the
thumbstick. After the tilt tension has been changed,
thumbstick 130A continues to have the same height H
above the thumb-side surface 110 of housing 102. Ad-
vantageously, in this manner a user may adjust the tilt
tension of the thumbstick 130A without changing its
height relative to the game controller 100. Accordingly,
when engaging with the thumbstick 130A, the position of
the user’s thumb relative to the game controller 100 may
remain consistent across various tilt tensions.
[0060] In some examples, the adjustment body 308
may include a single follower that engages with a single
cam surface of the engagement body. In other examples
the adjustment body 308 may include a plurality of fol-
lowers that engage with a corresponding plurality of cam
surfaces of the engagement body. For example and as
illustrated in FIGS. 6-13, the cam surface 370 may be an
outer cam surface located around a periphery of the en-
gagement body 304, and the follower 376 may be an
outer follower located at an outer periphery of the adjust-
ment body 308. In this example and with reference to
FIGS. 6 and 7, the engagement body 304 further com-
prises an inner cam surface 382 that is also disposed
around the axis 412 of the tiltable post 404, and is posi-
tioned between the axis of the tiltable post and the outer
cam surface 370. Similarly, the adjustment body 308 fur-
ther comprises an inner follower 384 configured to
traverse the inner cam surface 382 when the cap 314 is
rotated.
[0061] As noted above, outer cam surface 370 includes
a plurality of sloping portions. In the example of FIGS.
6-13 and as best seen in FIG. 11, outer cam surface 370
has 3 sloping portions 385, 386, and 387 between the
minimum-tension stop surface 380 and the maximum
tension stop surface 381. In other examples, any suitable
number of sloping portions may be utilized. In the present
example and as described in more detail below, the outer
cam surface 370 also comprises a plurality of flat portions

located either between 2 sloping portions or adjacent to
one sloping portion, with each of the flat portions corre-
sponding to a different tilt tension of the tiltable post.
[0062] Similarly, inner cam surface 382 has 3 sloping
portions 388, 389, and 390 between the inner minimum-
tension stop surface 391 and the inner maximum tension
stop surface 392. In this example, the number and radial
location of the sloping portions 388, 389, and 390 of the
inner cam surface 382 match the number and radial lo-
cation of the sloping portions 385, 386, and 387 of the
outer cam surface 370. The inner cam surface 382 also
comprises a plurality of flat portions located either be-
tween 2 sloping portions or adjacent to one sloping por-
tion, with each of the flat portions corresponding to a dif-
ferent tilt tension of the tiltable post. The number and
radial location of the inner cam surface flat portions match
the number and radial location of the outer cam surface
flat portions.
[0063] With reference to FIGS. 7, 8 and 9, a first flat
portion 393 of the outer cam surface 370 is located ad-
jacent to the minimum-tension stop surface 380 of the
outer cam surface. Similarly, a first flat portion 394 of the
inner cam surface 382 is located adjacent to the mini-
mum-tension stop surface 391 of the inner cam surface.
FIGS. 8 and 9 illustrate the adjustment body 308 in a
minimum-tension orientation in which the outer distal end
378 of outer follower 376 contacts the outer cam surface
370 at an outer contact point located at the first flat portion
393 of the outer cam surface, and the inner distal end
383 of inner follower 384 contacts the inner cam surface
382 at an inner contact point located at the first flat portion
394 of the inner cam surface.
[0064] As shown in FIG. 9, in this example the outer
follower 376 and inner follower 384 contact their respec-
tive cam surfaces at locations that are 180 degrees op-
posed to one another relative to the axis 412 of the tiltable
post 404. In this manner, the opposing followers provide
stability as the adjustment body 308 is rotated and the
followers engage with their respective cam surfaces to
translate the engagement body 304. Further, during ro-
tation of the cap 314 and corresponding rotation of ad-
justment body 308, the outer contact point and the inner
contact point of the outer follower 376 and inner follower
384, respectively, remain at a constant location along the
axis 412 of the tiltable post 404 during such rotation. In
other words, the outer distal end 378 of outer follower
376 and the inner distal end 383 of the inner follower 384
contact their respective cam surfaces at the same z-axis
location along the axis 412 throughout such rotation. In
this manner, this example configuration may provide ad-
ditional stability to the adjustment body 308 and engage-
ment body 304 during adjustment of the tilt tension. In
some examples, the inner cam surface 382 and the outer
cam surface 370 also may have the same radial length
such that they traverse the same radial distance around
the axis 412 of the tiltable post 404.
[0065] As shown in FIG. 8, with the adjustment body
308 in the minimum-tension orientation, a height of a bot-
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tom surface 309 above a top surface 446 of the tiltable
post 404 is a minimum-tension height TH1. Such mini-
mum-tension height corresponds to a minimum-tension
compression of the spring 430, and to a minimum tilt ten-
sion setting of the thumbstick 300. As the cap 314 is
rotated in an increasing-tension direction (clockwise in
FIG. 9), the outer follower 376 and inner follower 384
cooperate with the outer cam surface 370 and inner cam
surface 382, respectively, to translate the engagement
body 304 downwardly in the z-axis direction to further
compress spring 430 and thereby increase the tilt tension
of the thumbstick 300.
[0066] FIGS. 10 and 11 illustrate the adjustment body
308 in another tension orientation/tilt tension setting pro-
viding a greater tilt tension than the minimum tilt tension
setting. In this orientation, outer follower 376 is located
at a flat portion of the outer cam surface 370 that is be-
tween sloping portion 385 and sloping portion 386 of the
outer cam surface. Similarly, inner follower 384 is located
at a flat portion of the inner cam surface 382 that is be-
tween sloping portion 388 and sloping portion 389 of the
inner cam surface. As shown in FIG. 10, in this orientation
the height of the bottom surface 309 of engagement body
304 above the top surface 446 of the tiltable post 404 is
a first intermediate-tension height TH2. Such first inter-
mediate-tension height corresponds to a first intermedi-
ate tilt tension setting of the thumbstick 300 that is greater
than the minimum tilt tension setting.
[0067] With reference also to FIG. 6, in some examples
the orientation of the cap 314 and its cylindrical stem 318
relative to the dome-shaped base 336 may correspond
to different tilt tension settings. For example, the cylin-
drical stem 318 of cap 314 and the ring-shaped groove
340 of base 336 may be in a first orientation relative to
one another, with the mating ridges 362 of the stem seat-
ed in corresponding valleys 350 of the groove. In this first
orientation, the outer follower 376 of the adjustment body
308 may be positioned at the first flat portion 393 of the
outer cam surface 370. The inner follower 384 may be
positioned at the first flat portion 394 of the inner cam
surface 382. In other words, the adjustment body 308
and engagement body 304 may be oriented in the mini-
mum-tension setting as illustrated in FIGS. 8 and 9.
[0068] As a user rotates the cap 314 clockwise from
this first orientation, the mating ridges 362 slide up and
over the adjacent ridges 348 of the groove 340 until the
mating ridges slide into adjacent valleys 350 in the
groove. After such rotation, the cylindrical stem 318 and
ring-shaped groove 340 are in a second orientation. In
some examples this second orientation may correspond
to the first intermediate-tension setting as illustrated in
FIGS. 10 and 11, in which the outer follower 376 is po-
sitioned at the next adjacent flat portion of outer the cam
surface 370, and the inner follower 384 is positioned at
the next adjacent flat portion of the inner cam surface 382.
[0069] In this example, a user may conveniently in-
crease and decrease the tilt tension of the thumbstick
among different discrete tension settings. Further, this

configuration may provide tactile feedback to the user
indicating an arrival at each tilt tension setting as de-
scribed above.
[0070] FIGS. 12 and 13 illustrate the adjustment body
308 in a maximum-tension orientation/tilt tension setting
providing a maximum tilt tension to the thumbstick 300.
In this orientation, outer follower 376 is located at a flat
portion of the outer cam surface 370 that is adjacent to
the outer maximum tension stop surface 381. Similarly,
inner follower 384 is located at a flat portion of the inner
cam surface 382 that is adjacent to the inner maximum
tension stop surface 392. As shown in FIG. 12, in this
orientation the height of the bottom surface 309 of en-
gagement body 304 above the top surface 446 of the
tiltable post 404 is a maximum-tension height TH4. Such
maximum-tension height corresponds to a maximum tilt
tension setting of the thumbstick 300.
[0071] As noted above, in this configuration the outer
cam surface 370 and the inner cam surface 382 may
each have 3 sloping surfaces between their respective
minimum-tension and maximum tension locations. Ac-
cordingly, this configuration may include a second inter-
mediate-tension setting (not illustrated) between the first
intermediate tension setting of FIGS. 10 and 11 and the
maximum intermediate tension setting of FIGS. 12 and
13. At such second intermediate-tension setting, the out-
er follower 376 and inner follower 384 may be located at
corresponding flat portions on the outer cam surface 370
and inner cam surface 382, respectively.
[0072] In some examples, between the minimum-ten-
sion setting of FIGS. 8 and 9 and the maximum tension
setting of FIGS. 12 and 13, the engagement body 304
may translate a distance along the z-axis of between
about 0.7 mm and 1.7 mm, or between about 1.0 mm
and about 1.4 mm, or about 1.2 mm. In other examples,
any suitable translation distance may be utilized.
[0073] As illustrated in FIGS. 8-13, a user may con-
veniently adjust the tilt tension of the thumbstick 300 from
a minimum-tension setting to a maximum tension setting
by rotating the cap 314 less than 360 degrees. In some
examples, a radial distance between a minimum-tension
setting and a maximum tension setting may be between
about 240 degrees and 300 degrees, or about 260 de-
grees and 280 degrees, or about 270 degrees. In this
manner, a user may conveniently and quickly adjust the
tension of the thumbstick 300 between its minimum-ten-
sion setting and its maximum tension setting by turning
the cap 314 less than one complete revolution.
[0074] As described above, by enabling a user to con-
veniently and easily adjust the tension of thumbstick 300
by simply turning cap 314 with the user’s thumb and fin-
ger, examples of the present disclosure also may provide
greater accessibility to differently-abled users who may,
for example, have fewer or impaired fine motor skills. In
this manner, thumbsticks according to the present dis-
closure may be utilized by potential users having a broad-
er range of physical capabilities.
[0075] FIGS. 14 illustrates a flow chart of a method 500
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for adjusting a tilt tension of a thumbstick of a user input
device according to an example of the present disclosure.
The following description of method 500 is provided with
reference to the components and use case scenarios
described above and shown in FIGS. 1-13. It will be ap-
preciated that method 500 also may be performed in oth-
er contexts using other suitable components.
[0076] With reference to FIG. 14, at 504 the method
500 may include positioning an adjustable tensioning
mechanism in a first position to provide the thumbstick
with a first tilt tension. At 508 the method 500 may include
rotating a cap of the thumbstick to rotate an adjustment
body, the rotating adjustment body translating an en-
gagement body, the translating engagement body re-po-
sitioning the adjustable tensioning mechanism to a sec-
ond position that is different from the first position, where-
in the second position provides the thumbstick with a
second tilt tension different from the first tilt tension, and
wherein a height of the cap above a surface of the user
input device at the first tilt tension is equal to the height
of the cap above the surface of the user input device at
the second tilt tension.
[0077] It will be appreciated that method 500 is provid-
ed by way of example and is not meant to be limiting.
Therefore, it is to be understood that method 500 may
include additional and/or alternative steps relative to
those illustrated in FIG. 14. Further, it is to be understood
that method 500 may be performed in any suitable order.
Further still, it is to be understood that one or more steps
or portions of a step may be omitted from method 500
without departing from the scope of this disclosure.
[0078] With reference now to FIGS. 15-23, in some
examples a thumbstick 600 may comprise an adjustment
body 604 that also engages the pin 408 of the adjustable
tensioning mechanism 402 to adjust a tilt tension of the
thumbstick. Thumbsticks 130A and 130B of game con-
troller 100 shown in FIGS. 1 and 2 may take the form of
thumbstick 600. FIG. 15 shows a cross-sectional view of
a portion of thumbstick 600. In the example of FIG. 15,
upper portions of pin 408 and tiltable post 404 of the
joystick assembly 400 of FIG. 4 also are shown.
[0079] In this example, a cap 606 of thumbstick 600
comprises a hollow cylindrical stem 608 that defines a
first cavity 610. With reference to thumbstick 130B in FIG.
2, the cap 606 and stem 608 may be positioned to extend
above the thumb-side surface 110 of the housing 102,
such as via aperture 140 in the thumb-side surface. A
grip layer 614 comprising a top surface 616 and an op-
posing bottom surface 620 may be provided over body
portion 624 of cap 606 to facilitate manipulation by a us-
er’s thumb and/or finger. The top surface 616 is designed
to be manipulated by a user’s thumb (or finger) and in
this example includes a central concave portion 626, al-
though top surface 616 may take any suitable form in-
cluding convex or flat. Grip layer 614 may be formed from
an elastomeric material or any other material that pro-
vides a measure of frictional contact with a user’s thumb
and fingers.

[0080] With reference also to FIG. 16, the thumbstick
600 includes a dome-shaped base 630 to which the cy-
lindrical stem 608 of the cap 606 may be removably cou-
pled. The base 630 is coupled to and moveable with the
tiltable post 404 of the adjustable tensioning mechanism
402 as described above. Dome-shaped base 630 in-
cludes a hollow cylindrical portion 634 extending upward-
ly in a z-axis direction into the first cavity 610 of the cap
606. In this example the cylindrical portion 634 defines
a second cavity 636 (within the first cavity 610 of the cap
606) in which the adjustment body 604 is located. In some
examples the base 630 and cylindrical portion 634 may
be formed as a single piece (e.g., by plastic injection
molding). In other examples the base 630 and cylindrical
portion 634 may be separate pieces that are joined to-
gether.
[0081] The base 630 includes a ring-shaped groove
640 encircling an upper portion of the base. With refer-
ence also to FIG. 16, the circular end 644 of the stem
608 is configured to extend into the groove 640 such that
the cap 608 is fixedly mounted with respect to the base
630. In this example and with reference also to FIG. 18,
the ring-shaped groove 640 may comprise a plurality of
wedges 646 encircling the cylindrical portion 634. In
some examples, the stem 608 may be pressed over the
wedges 646 to be secured within the groove 640 via an
interference fit with the wedges. In other examples, any
suitable method for affixing the stem 608 within groove
640 may be utilized.
[0082] As described in more detail below, the cylindri-
cal portion 634 of base 630 includes at least one protu-
berance that extends laterally into the second cavity 636.
The adjustment body 604 includes a corresponding slot
recessed into a face of the adjustment body, with the slot
extending around a portion of the face. The protuberance
of the cylindrical portion 634 extends into the slot. In this
manner, the slot is configured to engage the protuber-
ance when the adjustment body 604 is rotated and trans-
lated from a first orientation to a second orientation to
adjust the tilt tension of the tiltable post 404.
[0083] With reference now to FIGS. 15-18, in this ex-
ample the cylindrical portion 634 comprises a first protu-
berance 648 and a second protuberance 650. In this ex-
ample, the second protuberance 650 is located opposite
to the first protuberance 648 along an interior surface
652 of the cylindrical portion 634. With reference also to
FIG. 15, the first protuberance 648 and second protuber-
ance 650 also may be located at the same height along
the z-axis within the cylindrical portion 634.
[0084] The first protuberance 648 and second protu-
berance 650 also may have a matching shape. For ex-
ample and with reference to FIG. 20, the first protuber-
ance 648 (and second protuberance 650) may have a
shape comprising opposing parallel side surfaces 649
and 651, a top surface 653 and a parallel bottom surface
654, and opposing inclined surfaces 655 and 657.
[0085] In this example the adjustment body 604 com-
prises a first slot 656 that is recessed into the face 658
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of the adjustment body and extends around a portion of
the face. As described in more detail below, during rota-
tion of the adjustment body 604 the first protuberance
648 and the first slot 656 cooperate to translate the ad-
justment body against resistance from the adjustable ten-
sioning mechanism (e.g., force exerted by spring 430),
and thereby adjust the tilt tension of the tiltable post 404.
[0086] In this example the adjustment body 604 also
comprises a second slot 660 that is recessed into the
face 658 of the adjustment body and extends around
another portion of the face. The first slot 656 and second
slot 660 may have a matching shape, and may be located
opposite to one another on the face 658 of the adjustment
body 604. In other words, the first slot 656 and second
slot 660 may be located 180 degrees from one another
around the circumference of the adjustment body 604.
[0087] As described in more detail below, in this ex-
ample and during rotation of the adjustment body 604,
the first protuberance 648 cooperates with the first slot
656 and the second protuberance 650 cooperates with
the second slot 660 to translate the adjustment body and
thereby adjust the tilt tension of the tiltable post 404. In
other examples, 3 or more slot/protuberance pairs may
be utilized. For example, in another configuration 4 pro-
tuberances spaced 90 degrees from one another and 4
corresponding slots also spaced 90 degrees from one
another may be utilized.
[0088] Operation of the adjustment body 604 with the
adjustable tensioning mechanism 402 according to ex-
amples will now be described. In this example and with
reference again to FIG. 15, the cap 606 may be remov-
able by a user. In this manner, access may be granted
to enable a user to rotate the adjustment body 604. In
the example of FIG. 15, the adjustment body 604 includes
a tool-receiving feature that comprises a slot 662 config-
ured to receive the tip of a flat-blade screwdriver or other
similar tool. In this manner and as described in more de-
tail below, a user may engage and rotate the adjustment
body 604 with a corresponding tool to adjust the tilt ten-
sion of the thumbstick 600. It will be appreciated that
many other examples of tool-receiving features and cor-
responding tools, such as Phillips drives, hex drives, etc.,
may be utilized with the adjustment body 604.
[0089] In other examples, the adjustment body 604
may be rotated directly by the user’s thumb/finger to ad-
just the tilt tension of the thumbstick. For example and
with reference to FIG. 15, a user may grip and rotate the
adjustment body 604 at a portion extending above re-
tainer ring 668. In some examples, the adjustment body
604 may extend further above the retainer ring 668 to
facilitate gripping by a user, and/or may include an upper
grippable surface, such as a circular knob.
[0090] In other examples, the cap 606 may be fixedly
attached to the base 630, and may include an aperture
centered on axis 412 of the tiltable post 404 through
which a user may insert a tool that engages with slot 662
to rotate the adjustment body 604.
[0091] In other examples, the cap 606 may be rotatably

coupled to the base 630 in a manner similar to cap 314
in thumbstick 300 described above. In these examples
the cap 606 may include a key portion that extends down-
wardly in a z-axis direction into mating slot 662 in the
adjustment body 604. In this manner rotation of the cap
606 causes a corresponding rotation and translation of
the adjustment body 604 to adjust the tilt tension of the
thumbstick.
[0092] As shown in FIGS. 15 and 16, a contacting sur-
face 664 at a distal end 665 of the adjustment body 604
contacts engagement surface 444 of the moveable pin
408. The adjustment body 604 is moveably retained with-
in the second cavity 636 of the cylindrical portion 634 of
base 630, and is configured for both rotation about and
translation along the axis 412 of the tiltable post 404.
[0093] FIGS. 15 and 21 shows the adjustment body
604 in a first, minimum-tension orientation that corre-
sponds to a minimum tilt tension setting. In this orienta-
tion, spring 430 via the moveable pin 408 urges the ad-
justment body 604 upwardly in the z-axis direction. An
upper lip 666 of the adjustment body 604 contacts a re-
tainer ring 668 affixed to an end of the cylindrical portion
634 to retain the adjustment body in the second cavity
636 at this orientation.
[0094] As noted above, the first protuberance 648 and
second protuberance 650 may have a matching shape
and may be located opposite one another in the cylindri-
cal portion 634. Similarly, the first slot 656 and second
slot 660 may have a matching shape and may be located
opposite to one another on the face 658 of the adjustment
body 604. Accordingly, in this example the following dis-
cussion of first slot 656 and first protuberance 648 applies
equally to the second slot 660 and second protuberance
650.
[0095] With reference to FIGS. 17, 19, and 21, the first
slot 656 comprises a minimum-tension stop surface 670
configured to abut the side face 651 of the first protuber-
ance 648 when the adjustment body 604 is in the mini-
mum-tension orientation. In this manner, the minimum-
tension stop surface 670 prevents rotation of the adjust-
ment body 604 in a decreasing-tension direction (coun-
ter-clockwise in FIG. 21) to maintain a minimum tilt ten-
sion of the thumbstick 600.
[0096] As shown in FIGS. 17, 19 and 21-23, a bottom
surface 672 of the first slot 656 comprises at least one
ramping portion that is inclined away from the distal end
665 of the adjustment body 604. In this example, the
bottom surface 672 includes a first ramping portion 674
and a second ramping portion 676. As described in more
detail below, the ramping portions are configured to slide
against the protuberance when the adjustment body 604
is rotated in an increasing-tension direction (clockwise in
FIGS 21-23 as indicated by arrow C) to thereby translate
the adjustment body toward the tiltable post 404 and in-
crease the tilt tension of the tiltable post 404.
[0097] With reference to FIG. 21, from this minimum-
tension orientation when a user rotates the adjustment
body 604 in an increasing-tension direction (clockwise),
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the first ramping portion 674 contacts and slides against
the inclined surface 655 of the first protuberance. As the
rotation continues, the adjustment body 604 is translated
downwardly in a negative z-axis direction (along the axis
412 of tiltable post 404) toward the tiltable post to thereby
further compress spring 430 and increase the tilt tension
of the thumbstick 600.
[0098] The first ramping portion 674 of bottom surface
672 transitions to a first flat portion 680 of the bottom
surface. As shown in FIG. 19, the first flat portion 680 is
elevated in the z-axis direction as compared to the distal
end 665 of the adjustment body 604. Accordingly and as
shown in FIG. 22, the first flat portion 680 corresponds
to an intermediate-tension orientation of the adjustment
body 604 in which the first protuberance 648 is located
at the first flat potion, and the tilt tension of the tiltable
post 404 is greater than the minimum-tension orientation.
[0099] In this example and with reference to FIGS. 17,
19 and 21, the first ramping portion 674 transitions to the
first flat portion 680 of the bottom surface 672 via a first
hump 682. The uppermost surface of the first hump 682
is higher along the z-axis than the flat portion 680. Ac-
cordingly, upon the rotation of the adjustment body 604
from the minimum-tension orientation of FIG. 21 to the
intermediate-tension orientation of FIG. 22, as the first
protuberance 648 passes over the first hump 682, the
force from the adjustable tensioning mechanism 402
(e.g., spring 430) seats the first protuberance on the first
flat portion 680 of the bottom surface 672.
[0100] With this configuration, contact between the first
protuberance 648 and the bottom surface 672 may gen-
erate tactile feedback, such as a click, tap or other touch-
perceptible feedback, that may be felt by the user via the
game controller 100. Such tactile feedback also may in-
dicate a selected tilt tension. In this manner, this config-
uration enables a user to easily adjust, locate and set the
tilt tension of the thumbstick 600 to an intermediate-ten-
sion setting.
[0101] In some examples, the bottom surface 672 of
the first slot 656 may comprise a plurality of flat portions
that each correspond to a different tilt tension of the tilt-
able post. In the present example, a second flat portion
684 may be located between the second ramping portion
676 and a maximum-tension stop surface 686. In this
example the maximum-tension stop surface 686 is a ver-
tical surface extending from an inner wall 687 of the first
slot 656. The maximum-tension stop surface 686 is con-
figured to abut the side face 649 of the first protuberance
648 when the adjustment body 604 is in the maximum-
tension orientation shown in FIG. 23. In this manner, the
maximum-tension stop surface 686 prevents rotation of
the adjustment body 604 in an increasing-tension direc-
tion (clockwise in FIG. 23) to maintain a maximum tilt
tension of the thumbstick 600.
[0102] As with the first ramping portion 674 and first
hump 682, the second ramping portion 676 also may
transition to the second flat portion 684 of the bottom
surface 672 via a second hump 688 in a similar manner.

In the maximum-tension orientation shown in FIG. 23,
and with reference also to FIGS. 17 and 19, the second
flat portion 684 is elevated as compared to the first flat
portion 680. Accordingly in this maximum-tension orien-
tation, the adjustment body 604 has been translated
downwardly to be closer to the tiltable post 404 than in
the intermediate-tension orientation of FIG. 22. It follows
that the second flat portion 684 corresponds to a maxi-
mum-tension orientation of the adjustment body 604 in
which the first protuberance 648 is located at the second
flat potion, and the tilt tension of the tiltable post 404 is
greater than the intermediate-tension orientation.
[0103] In some examples, between the minimum-ten-
sion orientation of FIG. 21 and the maximum tension set-
ting of FIG. 23, the adjustment body 604 may translate
a distance along the z-axis of between about 0.7 mm and
1.7 mm, or between about 1.0 mm and about 1.4 mm, or
about 1.2 mm. In other examples, any suitable translation
distance may be utilized.
[0104] Additionally and with reference also to FIG. 2,
it will be appreciated that thumbstick 600/130A/130B en-
ables a user to adjust the thumbstick to a plurality of tilt
tension settings without changing a height of the thumb-
stick relative to the thumb-side surface 110 of the game
controller housing 102. In other words, a height H of the
thumbstick cap above the surface of a user input device
at a first tilt tension is equal to the height H of the cap
above the surface of the user input device at a second
tilt tension.
[0105] With reference now to FIGS. 24-31, in some
examples a thumbstick 700 may comprise an adjustment
body 704 that also engages the pin 408 of the adjustable
tensioning mechanism 402 to adjust a tilt tension of the
thumbstick. Thumbsticks 130A and 130B of game con-
troller 100 shown in FIGS. 1 and 2 may take the form of
thumbstick 700. FIG. 24 shows a cross-sectional view of
a portion of thumbstick 700. In the example of FIG. 24,
upper portions of pin 408 and tiltable post 404 of the
joystick assembly 400 of FIG. 4 also are shown. As de-
scribed below, thumbstick 700 may utilize the cap 606,
cylindrical stem 608 and dome-shaped base 630 de-
scribed above with reference to thumbstick 600.
[0106] In this example, cap 606 of thumbstick 700 com-
prises a hollow cylindrical stem 608 that defines a first
cavity 610. With reference also to FIG. 2, the cap 606
and stem 608 may be positioned to extend above aper-
ture 140 in the thumb-side surface 110 of the housing
102. A grip layer 614 comprising a top surface 616 and
an opposing bottom surface 620 may be provided over
body portion 624 of cap 606 to facilitate manipulation by
a user’s thumb and/or finger. The top surface 616 is de-
signed to be manipulated by a user’s thumb (or finger)
and in this example includes a central concave portion
626. Grip layer 614 may be formed from an elastomeric
material or any other material that provides a measure
of frictional contact with a user’s thumb and fingers.
[0107] With reference also to FIG. 25, the thumbstick
700 includes dome-shaped base 630 to which the cylin-
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drical stem 608 of the cap 606 may be removably cou-
pled. The base 630 is coupled to and moveable with the
tiltable post 404 of the adjustable tensioning mechanism
402 as described above. Dome-shaped base 630 in-
cludes a hollow cylindrical portion 634 extending upward-
ly in a z-axis direction into the first cavity 610 of the cap
606. In this example the cylindrical portion 634 defines
a second cavity 636 (within the first cavity 610 of the cap
606) in which the adjustment body 704 is located.
[0108] The base 630 includes ring-shaped groove 640
encircling an upper portion of the base. With reference
also to FIG. 25, the circular end 644 of the stem 608 is
configured to extend into the groove 640 such that the
cap 608 is fixedly mounted with respect to the base 630.
In this example and with reference also to FIG. 18, the
ring-shaped groove 640 may comprise a plurality of
wedges 646 encircling the cylindrical portion 634. In
some examples, the stem 608 may be pressed over the
wedges 646 to be secured within the groove 640 via an
interference fit with the wedges. In other examples, any
suitable method for affixing the stem 608 within groove
640 may be utilized.
[0109] As described in more detail below, the cylindri-
cal portion 634 of base 630 includes at least one protu-
berance that extends laterally into the second cavity 636.
The adjustment body 704 includes a corresponding slot
recessed into a face of the adjustment body, with the slot
extending around a portion of the face. The protuberance
of the cylindrical portion 634 extends into the slot. In this
manner, the protuberance and slot may cooperate to
comprise a "push-turn-release" configuration in which a
user first pushes and translates the adjustment body 704
from a first orientation, then rotates and releases the ad-
justment body into a second orientation to thereby adjust
the tilt tension of the tiltable post 404.
[0110] With reference now to FIGS. 24-27, in this ex-
ample the cylindrical portion 634 comprises a first protu-
berance 648 and a second protuberance 650. In this ex-
ample, the second protuberance 650 is located opposite
to the first protuberance 648 along an interior surface
652 of the cylindrical portion 634. With reference also to
FIG. 24, the first protuberance 648 and second protuber-
ance 650 also may be located at the same height along
the z-axis within the cylindrical portion 634. The first pro-
tuberance 648 and second protuberance 650 also may
have a matching shape as illustrated and described
above with respect to FIG. 20.
[0111] In this example the adjustment body 704 com-
prises a first slot 756 that is recessed into the face 758
of the adjustment body and extends around a portion of
the face. As described in more detail below, the first slot
756 and the first protuberance 648 may guide the user’s
translation of the adjustment body 704 against resistance
from the adjustable tensioning mechanism, and guide
the subsequent rotation of the adjustment body to a dif-
ferent orientation to thereby adjust the tilt tension of the
tiltable post 404.
[0112] In this example the adjustment body 704 also

comprises a second slot 760 that is recessed into the
face 758 of the adjustment body and extends around
another portion of the face. The first slot 756 and second
slot 760 may have a matching shape, and may be located
opposite to one another on the face 758 of the adjustment
body 704. In other words, the first slot 756 and second
slot 760 may be located 180 degrees from one another
around the circumference of the adjustment body 704.
[0113] As described in more detail below, in this ex-
ample and during rotation of the adjustment body 704,
the first protuberance 648 cooperates with the first slot
756 and the second protuberance 650 cooperates with
the second slot 760 to guide the translation and rotation
of the adjustment body and thereby adjust the tilt tension
of the tiltable post 404. In other examples, 3 or more
slot/protuberance pairs may be utilized. For example, in
another configuration 4 protuberances spaced 90 de-
grees from one another and 4 corresponding slots also
spaced 90 degrees from one another may be utilized.
[0114] Operation of the adjustment body 704 with the
adjustable tensioning mechanism 402 according to ex-
amples will now be described. In this example and with
reference again to FIG. 24, the cap 606 may be remov-
able by a user to expose the slot 762. In this manner and
as described in more detail below, a user may engage,
translate and rotate the adjustment body 704 with a cor-
responding tool to adjust the tilt tension of the thumbstick
700. In other examples, the adjustment body 704 may
be rotated directly by the user’s thumb/finger to adjust
the tilt tension of the thumbstick 700. For example and
with reference to FIG. 24, a user may grip and rotate the
adjustment body 704 at a portion extending above re-
tainer ring 668. In some examples, the adjustment body
704 may extend further above the retainer ring 668 to
facilitate gripping by a user, and/or may include an upper
grippable surface, such as a circular knob.
[0115] In other examples, top surface 616 of cap 606
may include an aperture such that a tool can be inserted
through cap 606 to engage adjustment body 704, such
as via slot 762, and rotate the adjustment body to adjust
the tilt tension of thumbstick 700 without removing cap
606. In such examples, cap 606 may be permanently
affixed to base 630, and in some examples the cap and
base may be formed as a single part (for example, the
cap and base may be injection molded).
[0116] With reference to FIGS. 24 and 25, a contacting
surface 764 at a distal end 765 of the adjustment body
704 contacts engagement surface 444 of the moveable
pin 408. The adjustment body 704 is moveably retained
within the second cavity 636 of the cylindrical portion 634
of base 630 and configured for both translation along and
rotation about the axis 412 of the tiltable post 404 (parallel
to the z-axis).
[0117] FIGS. 24 and 28 show the adjustment body 704
in a first, minimum-tension orientation that corresponds
to a minimum tilt tension setting. In this orientation, spring
430 via the moveable pin 408 urges the adjustment body
704 upwardly in the z-axis direction. An upper lip 766 of
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the adjustment body 704 contacts a retainer ring 668
affixed to an end of the cylindrical portion 634 to retain
the adjustment body in the second cavity 636 at this ori-
entation.
[0118] As noted above, the first protuberance 648 and
second protuberance 650 may have a matching shape
and may be located opposite one another in the cylindri-
cal portion 634. Similarly, the first slot 756 and second
slot 760 of adjustment body 704 may have a matching
shape and may be located opposite to one another on
the face 758 of the adjustment body. Accordingly, the
following discussion of first slot 756 and first protuber-
ance 648 applies equally to the second slot 760 and sec-
ond protuberance 650.
[0119] With reference to FIGS. 20, 26, 27 and 28, the
first slot 756 comprises a first minimum-tension stop sur-
face 768 configured to abut the side face 651 of the first
protuberance 648 when the adjustment body 704 is in
the minimum-tension orientation. In this manner, the first
minimum-tension stop surface 768 prevents rotation of
the adjustment body 704 in a decreasing-tension direc-
tion (counter-clockwise in FIG. 28) to maintain a minimum
tilt tension of the thumbstick 700. In other examples, stop
surface 768 may be an angled face to allow adjustment
body 704 to rotate directly from a minimum tension ori-
entation to a maximum tension orientation without pass-
ing through any intermediate tension settings by traveling
in a decreasing tension direction.
[0120] The first slot 756 further comprises a second
minimum-tension stop surface 770 spaced from the first
minimum-tension stop surface 768. The second mini-
mum-tension stop surface 770 is configured to abut the
opposing side face 649 of the first protuberance 648
when the adjustment body 704 is in the minimum-tension
orientation. In some examples, a distance from the first
minimum-tension stop surface 768 to the second mini-
mum-tension stop surface 770 may be slightly greater
than a width of the first protuberance 648 between its two
side faces 649 and 651 to provide a measure of rotational
play to the adjustment body 704.
[0121] As described in more detail below, the first min-
imum-tension stop surface 768 is configured to prevent
rotation of the adjustment body 704 in a decreasing-ten-
sion direction. The second minimum-tension stop sur-
face 770 is configured to prevent rotation of the adjust-
ment body 704 in an increasing-tension direction without
a prior translation of the adjustment body toward the tilt-
able post 404.
[0122] With reference to FIG. 27, the second minimum-
tension stop surface 770 has a height in the z-axis direc-
tion that is less than a height of the first minimum-tension
stop surface 768. In this manner, the second minimum-
tension stop surface 770 in cooperation with a roof portion
778 of the first slot 756 defines a gap 780 through which
the first protuberance 648 may pass via user manipula-
tion of the adjustment body 704.
[0123] More particularly and with reference also to FIG.
28, using a tool such as a screwdriver in slot 762, a user

first may press downwardly on adjustable body 704 to
translate the body downwardly toward the tiltable post
404 until an uppermost surface of a first hump 782 is
below the bottom surface 654 of first protuberance 648.
The user may then rotate the adjustment body 704 in an
increasing-tension direction (clockwise in FIG. 28), and
then lessen the downward force exerted on the adjusta-
ble body by the screwdriver to allow the opposing upward
force of spring 430 to seat the first protuberance 648 in
a first flat portion 784 of the bottom surface 786 of the
first slot 756. This first flat portion 784 corresponds to a
second, intermediate-tension orientation of the adjust-
ment body 704.
[0124] At this second orientation, force from the spring
430 on the adjustment body 704 (e.g., resistance from
the spring to the user’s downward force) seats the first
protuberance 648 on the first flat portion 784, wherein
contact between the first protuberance and the bottom
surface 786 may generates tactile feedback, such as a
click, tap or other touch-perceptible feedback, that may
be felt by the user via the game controller 100. Such
tactile feedback also may indicate a selected tilt tension.
In this manner, this configuration enables a user to easily
adjust, locate and set the tilt tension of the thumbstick
700 to an intermediate-tension setting.
[0125] In this example, the first flat portion 784 is ele-
vated as compared to the distal end 765 of the adjustment
body 704. Accordingly and as shown in FIG. 29, the first
flat portion 784 corresponds to an intermediate-tension
orientation of the adjustment body 704 in which the first
protuberance 648 is located at the first flat potion 784,
and the tilt tension of the tiltable post 404 is greater than
the tension at the minimum-tension orientation.
[0126] At this location and with reference to FIG. 28,
the first slot 756 also may comprise an intermediate ten-
sion stop surface 788. When the first protuberance 648
is located at the first flat portion 784, the vertical face of
the intermediate tension stop surface 788 may be con-
figured to abut the opposing side face 649 of the first
protuberance 648. Like the second minimum-tension
stop surface 770 described above, the intermediate-ten-
sion stop surface 788 is configured to prevent rotation of
the adjustment body 704 in an increasing-tension direc-
tion without a prior translation of the adjustment body
toward the tiltable post 404.
[0127] In some examples and as shown in FIGS. 27
and 28, the roof portion 778 of the first slot 756 may in-
clude a stepped portion 787 located opposite to the first
hump 782 across the gap 780. From the minimum tension
orientation of FIG. 28 the user may press downwardly on
adjustment body 704 until roof portion 778 contacts the
top surface 653 of the first protuberance 648, which may
signal to the user that rotation of the adjustment body in
the increasing-tension direction is now available. The us-
er may then rotate the adjustment body 704 in the in-
creasing-tension direction such that the roof portion 778
slides laterally along top surface 653 of the first protu-
berance 648 until the top surface slides past the stepped
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portion 787.
[0128] As the top surface slides past the stepped por-
tion 787, the first protuberance 648 will translate down-
wardly in the z-axis direction under downward pressure
from the user such that its top surface 653 contacts the
roof portion 778 at a location above the first flat portion
784. Such contact may provide tactile feedback to the
user indicating that lessening the downward pressure on
the adjustment body 704 may seat the body in the inter-
mediate tension orientation.
[0129] The user may further manipulate the adjust-
ment body 704 with a similar "push-turn-release" action
to move the adjustment body to a maximum-tension ori-
entation as shown in FIG. 30. In the present example, a
second flat portion 790 may be located between the in-
termediate-tension stop surface 788 and a maximum-
tension stop surface 792. In this example the maximum-
tension stop surface 792 is a vertical surface extending
from an inner wall 794 of the first slot 756. The maximum-
tension stop surface 792 is configured to abut the side
face 649 of the first protuberance 648 when the adjust-
ment body 704 is in the maximum-tension orientation
shown in FIG. 30. In this manner, the maximum-tension
stop surface 792 prevents rotation of the adjustment body
704 in an increasing-tension direction (clockwise in FIG.
30) to maintain a maximum tilt tension of the thumbstick
600.
[0130] In some examples, between the minimum-ten-
sion orientation of FIG. 28 and the maximum tension set-
ting of FIG. 30, the adjustment body 704 may translate
a distance along the z-axis of between about 0.7 mm and
1.7 mm, or between about 1.0 mm and about 1.4 mm, or
about 1.2 mm. In other examples, any suitable translation
distance may be utilized.
[0131] Additionally and with reference also to FIG. 2,
in this example a user may adjust thumbstick
700/130A/130B to a plurality of tilt tension settings with-
out changing a height of the thumbstick relative to the
thumb-side surface 110 of the game controller housing
102. In other words, a height H of the thumbstick cap
above the surface of a user input device at the first tilt
tension is equal to the height H of the cap above the
surface of the user input device at a second tilt tension.
[0132] FIGS. 31 illustrates a flow chart of a method 800
for adjusting a tilt tension of a thumbstick of a user input
device, where the thumbstick comprises a cap configured
to receive user manipulation, according to an example
of the present disclosure. The following description of
method 800 is provided with reference to the components
and use case scenarios described above and shown in
FIGS. 14-30. It will be appreciated that method 800 also
may be performed in other contexts using other suitable
components.
[0133] With reference to FIG. 31, at 804 the method
800 may include positioning an adjustable tensioning
mechanism in a first position to provide the thumbstick
with a first tilt tension. At 808 the method 800 may include
rotating an adjustment body of the thumbstick to cause

a slot in the adjustment body to engage a protuberance
and translate the adjustment body, the translating adjust-
ment body re-positioning the adjustable tensioning
mechanism to a second position that is different from the
first position, wherein the second position provides the
thumbstick with a second tilt tension different from the
first tilt tension, and wherein a height of the cap above a
surface of the user input device at the first tilt tension is
equal to the height of the cap above the surface of the
user input device at the second tilt tension.
[0134] It will be appreciated that method 800 is provid-
ed by way of example and is not meant to be limiting.
Therefore, it is to be understood that method 800 may
include additional and/or alternative steps relative to
those illustrated in FIG. 31. Further, it is to be understood
that method 800 may be performed in any suitable order.
Further still, it is to be understood that one or more steps
or portions of a step may be omitted from method 800
without departing from the scope of this disclosure.
[0135] It will be understood that the configurations
and/or approaches described herein are exemplary in
nature, and that these specific embodiments or examples
are not to be considered in a limiting sense, because
numerous variations are possible. The specific routines
or methods described herein may represent one or more
of any number of operational strategies. As such, various
acts illustrated and/or described may be performed in the
sequence illustrated and/or described, in other sequenc-
es, in parallel, or omitted. Likewise, the order of the
above-described processes may be changed.

Claims

1. A thumbstick (130A, 130B, 600, 700) for a user input
device (100), comprising:

an adjustable tensioning mechanism (402) con-
figured to modify a tilt tension of a tiltable post
(404), wherein the tiltable post (404) is operable
to output a control signal based on a position of
the tiltable post (404) relative to a default posi-
tion;
a cap (606) comprising a cylindrical stem (608)
that defines a first cavity (610);
a base (630) that is moveable with the tiltable
post (404), the base (630) comprising a cylindri-
cal portion (634) extending into the first cavity
(610) of the cylindrical stem (608), the cylindrical
portion (634) defining a second cavity (636) and
comprising a protuberance (648, 650) projecting
into the second cavity (636); and
an adjustment body (604, 704) located within
the second cavity (636) of the cylindrical portion
(634), the adjustment body (604, 704) compris-
ing:

a contacting surface (664, 764) at a distal
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end (665, 765) that contacts an engage-
ment surface (444) of the adjustable ten-
sioning mechanism (402); and
a slot (656, 660, 756, 760) recessed into a
face (658, 758) of the adjustment body (604,
704), the slot (656, 660, 756, 760) extending
around a portion of the face (658, 758);

wherein the protuberance (648, 650) of the cy-
lindrical portion (634) extends into the slot (656,
660, 756, 760), and the slot (656, 660, 756, 760)
is configured to engage the protuberance (648,
650) when the adjustment body (604, 704) is
rotated and translated from a first orientation to
a second orientation to adjust the tilt tension of
the tiltable post (404).

2. The thumbstick of claim 1, wherein the slot is a first
slot (656) and the protuberance is a first protuber-
ance (648), the cylindrical portion (634) of the base
further comprises a second protuberance (650) pro-
jecting into the second cavity (636), and the adjust-
ment body (604, 704) further comprises a second
slot (660) recessed into the face of the adjustment
body, the second slot extending around another por-
tion of the face; and
wherein the second protuberance (650) of the cylin-
drical portion is configured to extend into the second
slot, and the second slot is configured to engage the
second protuberance when the adjustment body is
rotated and translated from the first orientation to the
second orientation to adjust the tilt tension of the
tiltable post.

3. The thumbstick of claim 1 or claim 2, wherein the
slot comprises a minimum-tension stop surface
(768) configured to abut the protuberance and pre-
vent rotation of the adjustment body in a decreasing-
tension direction when the adjustment body is in a
minimum-tension orientation.

4. The thumbstick of claim 3, wherein the minimum-
tension stop surface (768) is a first minimum-tension
stop surface, the slot further comprising a second
minimum-tension stop surface (770) spaced from
the first minimum-tension stop surface and having a
height less than a height of the first minimum-tension
stop surface, the second minimum-tension stop sur-
face configured to abut the protuberance and pre-
vent rotation of the adjustment body in an increasing-
tension direction without a prior translation of the ad-
justment body toward the tiltable post.

5. The thumbstick of claim 4, wherein at the second
orientation force from the adjustable tensioning
mechanism (402) on the adjustment body seats the
protuberance on a flat portion of a bottom surface of
the slot, wherein contact between the protuberance

and the bottom surface generates tactile feedback
indicating a selected tilt tension.

6. A user input device (100), comprising:

a housing (102) that defines an internal chamber
(104) and includes an aperture (140); and
a thumbstick (130A, 130B, 600, 700) having a
portion that extends from the aperture, the
thumbstick (130A, 130B, 600, 700) comprising:

an adjustable tensioning mechanism (402)
disposed within the chamber (104) and con-
figured to modify a tilt tension of a tiltable
post (404), wherein the tiltable post (404) is
operable to output a control signal based on
a position of the tiltable post (404) relative
to a default position;
a cap (606) comprising a cylindrical stem
(608) that defines a first cavity (610);
a base (630) that is moveable with the tilt-
able post (404), the base (630) comprising
a cylindrical portion (634) extending into the
first cavity (610) of the cylindrical stem
(608), the cylindrical portion (634) defining
a second cavity (636) and comprising a pro-
tuberance (648, 650) projecting into the
second cavity (636); and
an adjustment body (604, 704) located with-
in the second cavity (636) of the cylindrical
portion (634), the adjustment body (604,
704) comprising:

a contacting surface (664, 764) at a dis-
tal end (665, 765) that contacts an en-
gagement surface (444) of the adjust-
able tensioning mechanism (402); and
a slot (656, 660, 756, 760) recessed in-
to a face (658, 758) of the adjustment
body (604, 704), the slot (656, 660, 756,
760) extending around a portion of the
face (658, 758);
wherein the protuberance (648, 650) of
the cylindrical portion (634) extends in-
to the slot (656, 660, 756, 760), and the
slot (656, 660, 756, 760) is configured
to engage the protuberance (648, 650)
when the adjustment body (604, 704)
is rotated and translated from a first ori-
entation to a second orientation to ad-
just the tilt tension of the tiltable post
(404).

7. The user input device of claim 6, wherein the slot
comprises a minimum-tension stop surface (768)
configured to abut the protuberance and prevent ro-
tation of the adjustment body in a decreasing-tension
direction when the adjustment body is in a minimum-
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tension orientation.

8. The user input device of claim 7, wherein the slot
further comprises a maximum-tension stop surface
(792) configured to abut the protuberance of the ad-
justment body and prevent rotation of the adjustment
body in an increasing-tension direction when the ad-
justment body is in a maximum tension orientation.

9. The user input device of any of claims 6 to 8, wherein
a bottom surface of the slot comprises a ramping
portion that is inclined away from the distal end of
the adjustment body (604, 704), the ramping portion
configured to slide against the protuberance when
the adjustment body is rotated in an increasing-ten-
sion direction to thereby translate the adjustment
body toward the tiltable post and adjust the tilt tension
of the tiltable post.

10. The user input device of claim 9, wherein the ramping
portion transitions to a flat portion of the bottom sur-
face via a hump, wherein upon the rotation of the
adjustment body from the first orientation to the sec-
ond orientation, as the protuberance passes over
the hump force from the adjustable tensioning mech-
anism seats the protuberance on the flat portion of
the bottom surface, wherein contact between the
protuberance and the bottom surface generates tac-
tile feedback indicating a selected tilt tension.

Patentansprüche

1. Thumbstick (130A, 130B, 600, 700) für eine Benut-
zereingabevorrichtung (100), umfassend:

einen einstellbaren Spannmechanismus (402),
der konfiguriert ist, eine Kippspannung eines
kippbaren Pfostens (404) zu modifizieren, wobei
der kippbare Pfosten (404) betätigbar ist, ein
Steuersignal basierend auf einer Position des
kippbaren Pfostens (404) relativ zu einer Stan-
dardposition auszugeben;
eine Kappe (606) umfassend einen zylindri-
schen Schaft (608), der einen ersten Hohlraum
(610) definiert;
eine Basis (630), die mit dem kippbaren Pfosten
(404) beweglich ist, wobei die Basis (630) einen
zylindrischen Abschnitt (634) umfasst, der sich
in den ersten Hohlraum (610) des zylindrischen
Schafts (608) erstreckt, wobei der zylindrische
Abschnitt (634) einen zweiten Hohlraum (636)
definiert und einen Vorsprung (648, 650) um-
fasst, der in den zweiten Hohlraum (636) hinein-
ragt; und
einen Einstellkörper (604, 704), der sich in dem
zweiten Hohlraum (636) des zylindrischen Ab-
schnitts (634) befindet, wobei der Einstellkörper

(604, 704) umfasst:

eine Kontaktoberfläche (664, 764) an einem
distalen Ende (665, 765), die eine Ein-
griffsoberfläche (444) des einstellbaren
Spannmechanismus (402) berührt; und
einen Schlitz (656, 660, 756, 760), der in
eine Fläche (658, 758) des Einstellkörpers
(604, 704) eingelassen ist, wobei sich der
Schlitz (656, 660, 756, 760) um einen Ab-
schnitt der Fläche (658, 758) erstreckt;
wobei sich der Vorsprung (648, 650) des
zylindrischen Abschnitts (634) in den
Schlitz (656, 660, 756, 760) erstreckt und
der Schlitz (656, 660, 756, 760) konfiguriert
ist, in den Vorsprung (648, 650) einzugrei-
fen, wenn der Einstellkörper (604, 704) ge-
dreht und von einer ersten Ausrichtung in
eine zweite Ausrichtung verschoben wird,
um die Kippspannung des kippbaren Pfos-
tens (404) einzustellen.

2. Thumbstick nach Anspruch 1, wobei der Schlitz ein
erster Schlitz (656) ist und der Vorsprung ein erster
Vorsprung (648) ist, wobei der zylindrische Abschnitt
(634) der Basis weiterhin einen zweiten Vorsprung
(650) umfasst, der in den zweiten Hohlraum (636)
hineinragt, und der Einstellkörper (604, 704) weiter-
hin einen zweiten Schlitz (660) umfasst, der in die
Fläche des Einstellkörpers eingelassen ist, wobei
sich der zweite Schlitz um einen anderen Abschnitt
der Fläche erstreckt; und
wobei der zweite Vorsprung (650) des zylindrischen
Abschnitts konfiguriert ist, sich in den zweiten Schlitz
zu erstrecken, und der zweite Schlitz konfiguriert ist,
in den zweiten Vorsprung einzugreifen, wenn der
Einstellkörper gedreht und von der ersten Ausrich-
tung in die zweite Ausrichtung verschoben wird, um
die Kippspannung des kippbaren Pfostens einzu-
stellen.

3. Thumbstick nach Anspruch 1 oder Anspruch 2, wo-
bei der Schlitz eine Anschlagfläche (768) mit mini-
maler Spannung umfasst, die konfiguriert ist, an dem
Vorsprung anzuliegen und eine Drehung des Ein-
stellkörpers in einer Richtung mit abnehmender
Spannung zu verhindern, wenn sich der Einstellkör-
per in einer Ausrichtung mit minimalen Spannung
befindet.

4. Thumbstick nach Anspruch 3, wobei die Anschlag-
fläche mit minimaler Spannung (768) eine erste An-
schlagfläche mit minimaler Spannung ist, wobei der
Schlitz weiterhin eine zweite Anschlagfläche mit mi-
nimaler Spannung (770) umfasst, die von der ersten
Anschlagfläche mit minimaler Spannung beabstan-
det ist und eine Höhe aufweist, die kleiner als eine
Höhe der ersten Anschlagfläche mit minimaler
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Spannung ist, wobei die zweite Anschlagfläche mit
minimaler Spannung konfiguriert ist, an dem Vor-
sprung anzuliegen und eine Drehung des Einstell-
körpers in einer Richtung mit zunehmender Span-
nung ohne vorherige Verschiebung des Einstellkör-
pers in Richtung des kippbaren Pfostens zu verhin-
dern.

5. Thumbstick nach Anspruch 4, wobei bei der zweiten
Ausrichtung eine Kraft aus dem einstellbaren
Spannmechanismus (402) auf den Einstellkörper
den Vorsprung auf einem flachen Abschnitt einer Bo-
denoberfläche des Schlitzes lagert, wobei ein Kon-
takt zwischen dem Vorsprung und der Bodenober-
fläche eine taktile Rückmeldung erzeugt die eine
ausgewählte Kippspannung anzeigt.

6. Benutzereingabevorrichtung (100), umfassend:

ein Gehäuse (102), das eine innere Kammer
(104) definiert und eine Öffnung (140) ein-
schließt; und
einen Thumbstick (130A, 130B, 600, 700) mit
einem Abschnitt, der sich von der Öffnung aus
erstreckt, wobei der Thumbstick (130A, 130B,
600, 700) umfasst:

einen einstellbaren Spannmechanismus
(402), der in der Kammer (104) angeordnet
und konfiguriert ist, eine Kippspannung ei-
nes kippbaren Pfostens (404) zu modifizie-
ren, wobei der kippbare Pfosten (404) be-
tätigbar ist, ein Steuersignal basierend auf
einer Position des kippbaren Pfostens (404)
relativ zu einer Standarposition auszuge-
ben;
eine Kappe (606) umfassend einen zylind-
rischen Schaft (608), der einen ersten Hohl-
raum (610) definiert;
eine Basis (630), die mit dem kippbaren
Pfosten (404) beweglich ist, wobei die Basis
(630) einen zylindrischen Abschnitt (634)
umfasst, der sich in den ersten Hohlraum
(610) des zylindrischen Schafts (608) er-
streckt, wobei der zylindrische Abschnitt
(634) einen zweiten Hohlraum (636) defi-
niert und einen Vorsprung (648, 650) um-
fasst, der in den zweiten Hohlraum (636)
hineinragt; und

einen Einstellkörper (604, 704), der sich in dem
zweiten Hohlraum (636) des zylindrischen Ab-
schnitts (634) befindet, wobei der Einstellkörper
(604, 704) umfasst:

eine Kontaktoberfläche (664, 764) an einem
distalen Ende (665, 765), die eine Ein-
griffsoberfläche (444) des einstellbaren

Spannmechanismus (402) berührt; und
einen Schlitz (656, 660, 756, 760), der in
eine Fläche (658, 758) des Einstellkörpers
(604, 704) eingelassen ist, wobei sich der
Schlitz (656, 660, 756, 760) um einen Ab-
schnitt der Fläche (658, 758) erstreckt;
wobei sich der Vorsprung (648, 650) des
zylindrischen Abschnitts (634) in den
Schlitz (656, 660, 756, 760) erstreckt und
der Schlitz (656, 660, 756, 760) konfiguriert
ist, in den Vorsprung (648, 650) einzugrei-
fen, wenn der Einstellkörper (604, 704) ge-
dreht und von einer ersten Ausrichtung in
eine zweite Ausrichtung verschoben wird,
um die Kippspannung des kippbaren Pfos-
tens (404) einzustellen.

7. Benutzereingabevorrichtung nach Anspruch 6, wo-
bei der Schlitz eine Anschlagfläche (768) mit mini-
maler Spannung umfasst, die konfiguriert ist, an den
Vorsprung anzugrenzen und eine Drehung des Ein-
stellkörpers in einer Richtung mit abnehmender
Spannung zu verhindern, wenn sich der Einstellkör-
per in einer Ausrichtung mit minimalen Spannung
befindet.

8. Benutzereingabevorrichtung nach Anspruch 7, wo-
bei der Schlitz weiterhin eine Anschlagfläche (792)
mit minimaler Spannung umfasst, die konfiguriert ist,
an den Vorsprung des Einstellkörpers anzugrenzen
und eine Drehung des Einstellkörpers in einer Rich-
tung mit zunehmender Spannung zu verhindern,
wenn sich der Einstellkörper in einer Ausrichtung mit
maximaler Spannung befindet.

9. Benutzereingabevorrichtung nach einem der An-
sprüche 6 bis 8, wobei eine Bodenoberfläche des
Schlitzes einen Rampenabschnitt umfasst, der vom
distalen Ende des Einstellkörpers (604, 704) weg
geneigt ist, wobei der Rampenabschnitt konfiguriert
ist, gegen den Vorsprung zu gleiten, wenn der Ein-
stellkörper in eine Richtung mit zunehmender Span-
nung gedreht wird, um dadurch den Einstellkörper
in Richtung des kippbaren Pfostens zu verschieben
und die Kippspannung des kippbaren Pfostens ein-
zustellen.

10. Benutzereingabevorrichtung nach Anspruch 9, wo-
bei der Rampenabschnitt über einen Buckel zu ei-
nem flachen Abschnitt der Bodenoberfläche über-
geht, wobei beim Drehen des Einstellkörpers von
der ersten Ausrichtung in die zweite Ausrichtung,
wenn der Vorsprung den Buckel passiert, eine Kraft
aus dem einstellbaren Spannmechanismus den Vor-
sprung auf dem flachen Abschnitt der Bodenober-
fläche lagert, wobei ein Kontakt zwischen dem Vor-
sprung und der Bodenoberfläche eine taktile Rück-
meldung erzeugt, die eine ausgewählte Kippspan-
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nung anzeigt.

Revendications

1. Manche pour pouce (130A, 130B, 600, 700) pour un
dispositif d’entrée utilisateur (100), comprenant :

un mécanisme de tension réglable (402) confi-
guré pour modifier une tension d’inclinaison
d’une colonnette inclinable (404), dans lequel la
colonnette inclinable (404) est utilisable pour
sortir un signal de commande sur la base d’une
position de la colonnette inclinable (404) par rap-
port à une position par défaut ;
un capuchon (606) comprenant une tige cylin-
drique (608) qui définit une première cavité
(610) ;
une base (630) qui est mobile avec la colonnette
inclinable (404), la base (630) comprenant une
partie cylindrique (634) s’étendant dans la pre-
mière cavité (610) de la tige cylindrique (608),
la partie cylindrique (634) définissant une se-
conde cavité (636) et comprenant une protubé-
rance (648, 650) faisant saillie dans la seconde
cavité (636) ; et
un corps de réglage (604, 704) situé à l’intérieur
de la seconde cavité (636) de la partie cylindri-
que (634), le corps de réglage (604, 704)
comprenant :

une surface de contact (664, 764) à une ex-
trémité distale (665, 765) qui entre en con-
tact avec une surface d’engagement (444)
du mécanisme de tension réglable (402) ; et
une fente (656, 660, 756, 760) encastrée
dans une face (658, 758) du corps de ré-
glage (604, 704), la fente (656, 660, 756,
760) s’étendant autour d’une partie de la
face (658, 758) ;
dans lequel la protubérance (648, 650) de
la partie cylindrique (634) s’étend dans la
fente (656, 660, 756, 760), et la fente (656,
660, 756, 760) est configurée pour venir en
prise avec la protubérance (648, 650)
quand le corps de réglage (604, 704) est
tourné et translaté depuis une première
orientation vers une seconde orientation
pour régler la tension d’inclinaison de la co-
lonnette inclinable (404).

2. Manche pour pouce selon la revendication 1, dans
lequel la fente est une première fente (656) et la pro-
tubérance est une première protubérance (648), la
partie cylindrique (634) de la base comprend en
outre une seconde protubérance (650) faisant saillie
dans la seconde cavité (636), et le corps de réglage
(604, 704) comprend en outre une seconde fente

(660) encastrée dans le face du corps de réglage,
la seconde fente s’étendant autour d’une autre partie
de la face ; et
dans lequel la seconde protubérance (650) de la par-
tie cylindrique est configurée pour s’étendre dans la
seconde fente, et la seconde fente est configurée
pour venir en prise avec la seconde protubérance
quand le corps de réglage est tourné et translaté
depuis la première orientation vers la seconde orien-
tation pour régler la tension d’inclinaison de la co-
lonnette inclinable.

3. Manche pour pouce selon la revendication 1 ou la
revendication 2, dans lequel la fente comprend une
surface d’arrêt de tension minimale (768) configurée
pour venir en butée contre la protubérance et em-
pêcher la rotation du corps de réglage dans une di-
rection de tension décroissante quand le corps de
réglage est dans une orientation de tension minima-
le.

4. Manche pour pouce selon la revendication 3, dans
lequel la surface d’arrêt de tension minimale (768)
est une première surface d’arrêt de tension minima-
le, la fente comprenant en outre une seconde surfa-
ce d’arrêt de tension minimale (770) espacée de la
première surface d’arrêt de tension minimale et pré-
sentant une hauteur inférieure à une hauteur de la
première surface d’arrêt de tension minimale, la se-
conde surface d’arrêt de tension minimale étant con-
figurée pour venir en butée contre la protubérance
et empêcher la rotation du corps de réglage dans
une direction de tension croissante sans translation
préalable du corps de réglage vers la colonnette in-
clinable.

5. Manche pour pouce selon la revendication 4, dans
lequel à la seconde orientation un force provenant
du mécanisme de tension réglable (402) sur le corps
de réglage place la protubérance sur une partie plate
d’une surface inférieure de la fente, dans lequel un
contact entre la protubérance et la surface inférieure
génère une rétroaction tactile indiquant une tension
d’inclinaison sélectionnée.

6. Dispositif d’entrée utilisateur (100), comprenant :

un boîtier (102) qui définit une chambre interne
(104) et inclut une ouverture (140) ; et
un manche pour pouce (130A, 130B, 600, 700)
présentant une partie qui s’étend depuis l’ouver-
ture, le manche pour pouce (130A, 130B, 600,
700) comprenant :

un mécanisme de tension réglable (402)
disposé à l’intérieur de la chambre (104) et
configuré pour modifier une tension d’incli-
naison d’une colonnette inclinable (404),
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dans lequel la colonnette inclinable (404)
est utilisable pour sortir un signal de com-
mande sur la base d’une position de la co-
lonnette inclinable (404) par rapport à une
position par défaut ;
un capuchon (606) comprenant une tige cy-
lindrique (608) qui définit une première ca-
vité (610) ;
une base (630) qui est mobile avec la co-
lonnette inclinable (404), la base (630) com-
prenant une partie cylindrique (634) s’éten-
dant dans la première cavité (610) de la tige
cylindrique (608), la partie cylindrique (634)
définissant une seconde cavité (636) et
comprenant une protubérance (648, 650)
faisant saillie dans la seconde cavité (636) ;
et

un corps de réglage (604, 704) situé à l’intérieur
de la seconde cavité (636) de la partie cylindri-
que (634), le corps de réglage (604, 704)
comprenant :

une surface de contact (664, 764) à une ex-
trémité distale (665, 765) qui entre en con-
tact avec une surface d’engagement (444)
du mécanisme de tension réglable (402) ; et
une fente (656, 660, 756, 760) encastrée
dans une face (658, 758) du corps de ré-
glage (604, 704), la fente (656, 660, 756,
760) s’étendant autour d’une partie de la
face (658, 758) ;
dans lequel la protubérance (648, 650) de
la partie cylindrique (634) s’étend dans la
fente (656, 660, 756, 760), et la fente (656,
660, 756, 760) est configurée pour venir en
prise avec la protubérance (648, 650)
quand le corps de réglage (604, 704) est
tourné et translaté depuis une première
orientation vers une seconde orientation
pour régler la tension d’inclinaison de la co-
lonnette inclinable (404).

7. Dispositif d’entrée utilisateur selon la revendication
6, dans lequel la fente comprend une surface d’arrêt
de tension minimale (768) configurée pour venir en
butée contre la protubérance et empêcher la rotation
du corps de réglage dans une direction de tension
décroissante quand le corps de réglage est dans une
orientation de tension minimale.

8. Dispositif d’entrée utilisateur selon la revendication
7, dans lequel la fente comprend en outre une sur-
face d’arrêt de tension maximale (792) configurée
pour venir en butée contre la protubérance du corps
de réglage et empêcher la rotation du corps de ré-
glage dans une direction de tension croissante
quand le corps de réglage est dans une orientation

de tension maximale.

9. Dispositif d’entrée utilisateur selon l’une quelconque
des revendication 6 à 8, dans lequel une surface
inférieure de la fente comprend une partie de rampe
qui est inclinée à l’écart de l’extrémité distale du
corps de réglage (604, 704), la partie de rampe étant
configurée pour glisser contre la protubérance
quand le corps de réglage est tourné dans une di-
rection de tension croissante pour ainsi translater le
corps de réglage vers la colonnette inclinable et ré-
gler la tension d’inclinaison de la colonnette inclina-
ble.

10. Dispositif d’entrée utilisateur selon la revendication
9, dans lequel la partie de rampe passe vers une
partie plate de la surface inférieure via une bosse,
dans lequel lors de la rotation du corps de réglage
depuis la première orientation vers la seconde orien-
tation, lorsque la protubérance passe sur la bosse
une force provenant du mécanisme de tension ré-
glable place la protubérance sur la partie plate de la
surface inférieure, dans lequel un contact entre la
protubérance et la surface inférieure génère une ré-
troaction tactile indiquant une tension d’inclinaison
sélectionnée.
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