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(54) Title: ARM MECHANISMS ROTATABLY COUPLED TO HUBS

(57) Abstract: An example hinge system may include a hub, an arm mechanism rotatably coupled to the hub, and a plurality of detents
coupled to the hub. The arm mechanism may include a first arm and a second arm slideably coupled to the first arm. The first arm is
rotatable when the second arm is in a first position and the first arm is rotatably retrainable when the second arm is in a second position.
An example head-mounted display (HMD) is also described. The HMD includes a head strap and a viewer. The viewer is slidable from
a retracted position to a protracted position, rotatable with respect to the strap when the viewer is in the protracted position, and lockable
at an angular orientation with respect to the strap when the viewer is in the retracted position.
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BACKGROUND

{0001} Electronic devices designed as a form factor to be worn are
increasingly common. Wearable electronic devices are used in many industries
including fitness and virtual reality (VR). Such devices are capable of enhancing an

experience with electronic information and/or sensory-excitation during activity while

WOrmn.
BRIEF DESCRIPTION OF THE DRAWINGS

{00023 Figure 1 is a block diagram depicting an exampile hinge system.

{00033 Figure 2 is a block diagram depicting an example wearable device.

{0004} Figure 3 is a block diagram depicting an exampie head-mountable

dispiay (HMD) system.

{0005} Figure 4 is an isometric view of an example HMD system.

(00606} Figures 5-7 are side views of an exampie HMD system in various
states.

{00073 Figure 8 is an expioded view of example components of an example

hinge sysiem.

{0008} Figures 9-12 are side views of example componenis of an example
hinge system of an example HMD system in various siaies.

{0009} Figures 13-16 depict components of an example hinge system of an

example HMD system including example adjustment mechanisms.

DETAILED DESCRIPTION

(06103 in the following description and figures, some example
implementations of hinge systems, wearable devices, and head-mountable display
(HMD) systemns are described. Electronic devices may include circuitry, a

combination of circuitry and executable instructions, a housing o contain the
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circuitry, and other functional physical parts to accomplish function. Wearable
devices may include such components, including components to allow the device to
be worn. For example, the wearable devices may include components that provide
adjustability or otherwise adaptable to different body size, body shapes, and/or user
preferences.

{00113 Various examples described below relate to rotatability of arm
mechanisms via a hinge system. In general, the arm mechanism is rotatable when
the arm is moved into a protracted orientation and is restrained from rotational
movement when in a refracted orientation. In this manner, the HMD system may
have lockable positions of the viewer based on the lockable angular orientations of
the arm mechanism coupled to the viewer, for example. One such lockable position
of the HMD system may be substantially above the eysling 1o allow the viewer of the
HMD to be sustained in a standby orientation when not in use.

{0012} Figure 1 is a block diagram depicting an example hinge system 102.
Referring to Figure 1, the hinge system 102 generally includes a hub 104, a pivot
106, an arm mechanism 110, and a plurality of detenis 122 and 124, In general, the
arm mechanism 110 is coupled to the hub 104 and rotatable around the pivot 108
when a structure of the arm mechanism (e.¢g., second arm 114 of Figure 1) isin an
unlock position (e.g., protracted away from the hub 104) and restrained in an
orientation based on the plurality of detents (e.¢., 122 and 124 of Figure 1) when in
the structure of the arm mechanism 10 is in a lock position {e.g., retracted towards
the hub 104). In this manner, the hinge system 102 utilizes a slide-and-rotation to
move the arm mechanism 110 and slides back into a lock position to be restrained at
an angular orientation with respect {o the pivot 106.

{0013} The hub 104 of Figure 1 is coupled to the pivot 106 and the arm
mechanism 110 is rotatably coupied to the hub 104, The pivot 108 may be a pinor
other circular structure and may be located at the center of the hub 110 or located
off-center with respect to the shape of the hub 110. In some example, the arm
mechanism 110 may rotate around a pivot 106 that is physically separate from the
jocation of the hub, such that the hub 104 and pivot 106 are spaced apart. The
rotation about the pivot 106 may be ceniric or ecceniric with respect {o the center of
the hub 104.

{00143 The arm mechanism 110 of Figure 1 includes a first arm 112 and a

second arm 114, In an example, the first arm 112 of the arm mechanism 110 is
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rotatably coupled to the pivot 106 and the second arm 114 is slideably coupled to the
first arm 112, such that the second arm 114 is positionable in a first position with
respect to the first arm 112 and a second position with respect o the first arm 112.
For example, the first arm 112 may include a guide wall t© interface with a guide post
of the second arm 114 to allow for transiational movement of the second arm 114 as
guided by the guide post along the guide channel. In some examples, the arm
mechanism 110 may include a bias member, such as a bias member that applies a
bias force on the second arm 114 towards the pivot 108 and/or the first arm 112,
Example bias members include a spring, a piston, & pump, a gear, a molor, and the
like, as well as g combingtion thereof.

00185} The plurality of detents 122 and 124 are coupled to the hub 104. The
plurality of detents 122 and 124 correspond 1o sustainable orientations of the arm
mechanism 110 with respect to rotation about the pivot 106. A datent, as used
herein, may be any appropriate protrusion or aperture compatible with interfacing
with a component of the hinge system 102, The plurality of detents represents
sustainable orientations of the arm mechanism 110, For example, one detent may
represent an orientation of the arm mechanism 110 sustainable in a view orientation
towards the eyes of a user while a second detent may represent a standby
orientation towards the forehead of the user.

(0016} The first arm 112 is rotatable based on the plurality of detents. For
example, the first arm 112 may be rotatable when the second arm is in 3 first
position {e.q., an unlock position extended away from the pivot 108) and the first arm
112 may be rotatably restrainable when the second arm is in a lock position. The first
arm 112 is rolatable among the orientations corresponding to the plurality of detents
when the second arm is in the first position and the first arm 112 may be rotatably
lockable at a particular orientation corresponding 1o a particular detent of the plurality
of detents when the second arm is in a second position (e.¢., & lock position
protracted towards the pivot 108). In this manner, the arm mechanism 110 may be
rotatable when pulled away from the plurality of detents and restrained when
interfaced with (e.g., inserted into) one of the plurality of detents. As used herein, the
various forms of restrain may include to fasten, 1o lock, to secure, {0 constrain, to
confine, 1o bind, {0 guide, to usher, to mechanically connect, to sustain, orio
otherwise maintain in a state hindered from relative rotational movement of a

substantial degree.
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{0317} in some examples, the hinge system 102 may include other supportive
structures. For example, a guide wall may be coupled to the hub 104 o act as a
stop, such that the guide wall may hinder rotation of the arm mechanism 110 past
about the range of the plurality of detenis. For example, the first arm 112 may
rotatable among the orientations corresponding to the plurality of detents {e.g., 122,
124) when the second arm 114 is in the first position, however, the guide wall may
still hinder rotation past a particular angle.

{0018} Figure 2 is a block diagram depicting an example wearable device 201,
Referring to Figure 2, the wearable device 201 generally includes a strap 230, a hub
204, an extendable arm 210, and a plurality of detents (e.q., 222 and 224). The strap
230 may be made of plasiic, metal, textile, or some combination thereof that may be
flexivle to allow the wearable device 201 {0 atlach to a body member of a user, such
as a head or a wrist.

{0019} The arm mechanism 210 is extendable beiween various lengths. The
extendable arm mechanism 210 is coupled fo the sirap at a hub to allow for rotation
when the arm mechanism 210 is extended and to hinder rotation when the arm
mechanism 210 is contracted.

(00203 The rotatability of the arm mechanism 210 may depend on the arm
mechanism’s position with respect to the plurality of detents coupled to the hub 204.
For example, the plurality of detents may comrespond to sustainable rotational
orientations of the extendable arm mechanism 210 where the arm mechanism 210
may be locked into an angular orientation when interfaced with one of the plurality of
detents and may be unlocked for rotation when not interfaced with one of the
plurality of detents, such as the extendable arm mechanism 210 being rotatable
among the plurality of detents when the arm mechanism is in a protracted
orientation.

{00213 The plurality of detents {e.q., 222 and 224} may be formed of physical
structures on the hub to complementi a structure of the arm mechanism 210. For
example, the plurality of detents may include a guide wall (e.g., quide walls 226 and
228) 1o confine the exiendable arm mechanism from rotation when the extendable
arm mechanism 210 is in a refracted position. in this manner, the extendable arm
mechanism 210 may couple 1o the first detent 222 or the second detent 224,

{06223 Figure 3 is a block diagram depicting an exampie head-mounted

display (HMD) system 300. Referring to Figure 3, the HMD system 300 generally
4
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includes a head strap 330, a hub 304 coupled o the head strap 330, a slidable arm
mechanism 310 coupled o the hub 304, and a viewer 340 coupled to the slidable
arm mechanism 310.

(0023} The slidable arm mechanism 310 may assist adjustment of the position
of the viewer 340. For example, the slidable arm mechanism 310 may rotatably
coupled o the hub 304 at a first end of the slidable arm mechanism 310 and the
viewer 340 coupled to the slidable arm mechanism 310 at a second end of the
slidable arm mechanism 310 {o allow the viewer 340 to rotate belween a view
position in front of a user's eyeline and a standby position over the user's forehead.
The slidable arm mechanism 310 may be slidable by at least a portion being able to
change distance with respect to the hub 304. For exampie, the slidable arm
mechanism 310 may be extendable or protractible with respect to the hub 304,
{00243 The viewer 340 may be adjustable into various orientations. For
example, the viewer 340 may be slidable (e.g., via the slideability of the slidable arm
mechanism 310}, rotatable (e.g., via the rotatable coupling of the slidable arm
mechanism 310 to the hub 304), and lockable (e.g., via a plurality of detents coupled
to the hub). The viewer 340 may be slidable from a retracted position {e.g., a position
biased towards the hub 304) to a3 protracted position (e.q., a position farther away
from the hub 304 with respect o the retracted, resting, or defauit distance of the
viewer 340 from the hub 304). The viewer 340 may be rofatable with respeciio the
head strap 330 when the viewer 340 is in the proiracted position. The viewer 340
may freely rotate or biasedly rotate, except when coupled to a detent, for example.
The viewsr 340 may be lockable at an angular orientation with respect to the head
strap 330 when the viewsr 340 is in the retracted position.

(0025} Figure 4 is an isometric view of an example HMD system 400. The
HMD 400 includes a head strap 430, a hinge sysiem 402 on the left side and right
side of the head strap 430, and a viewer 440. The viewer 440 may include a plurality
of displays {e.q., a display for each eye) and a face gasket 442. The viewer 440 may
also include electronics and/or circuitry (such as a processor and control program to
operate the plurality of displays) and a housing surrounding the electronics and/or
circuitry.

(0026} The muiltiple hinge systems 402 support and sustain the viewer 440 via
arm mechanisms 410. The arm mechanism 410 may include a slidabie arm 414 that
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is able 1o be positionad in mulliple states with the respect 10 the hub 404, The
slidable arm 414 of the arm mechanism 410 may be covered by arm cover 432.
[062373 Figures 5-7 are side views of an example HMD system 400 in various
states. Referring to Figure 5, the HMD system 400 is in a view siate with the viewer
440 generally iocated in the eyeline of the user 90 with the face gasket 442 in
contact with the face of the user 80. The viewer 440 may be biased towards the face
of the user 80, such as via a bias mechanism within the arm mechanism 410 fo
mainiain the arm 414 biased towards the hub 404 to maintain the face gasket 442 in
cortact with the user's face at the eyeline.

[00238] Referring to Figure 6, the HMD system 400 is in a rofaiable state with
the viewer 440 at a distance from the hub 404 that is greater than the distance of the
viewer from the hub 404 with respect to the view stale of Figure 5. For exampie, the
bias force of a bias mechanism of the arm mechanism 410 may be overcome with a
force 461 to slide the arm 414 away form the hub 404, such as depicted in Figure 8
with more of the arm 414 exposed outside of the cover 432,

[0029] Referring to Figure 7, the HMD system 400 is in a standby position.
The HMD system 400 is able {0 rotate in the direction 483 with respect to the hub
404 while the viewer 440 is extended via the slidable arm mechanism 410. In this
manner, the face gasket 442 of the viewer 440 may rotated and moved towards the
level of the head strap 430 on the user's head or even above the head strap 430 with
respect {0 the user's head. in this mannaer, the viewer 440 may be lockable into a
view orientation below the head strap 430 when worn on the head of a user 90, and
iockable into a standby orientation above the head strap 430 when maintained in the
same position on the user's head. Indeed, the viewer 440 may rotate towards siops
(e.g., guide walls) to limif rotation of the slidable arm mechanism 410 within about 60
degrees of rotation from the view position {0 the standby position. The arm
mechanism 414 may be exposed 10 the same degree as that with respect to the view
state or in a different amount with respect to the view state of Figure 5 or rotatable
state of Figure 6.

(0030} Figure 8 is an expicded view of example components of an exampile
hinge system 402. The hinge system 402 generally includes a first hub 404, a first
arm 412, a second arm 414 coupled to a second hub 408, a third arm 418, and a

covar 432,
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{0631} The arm 414 is coupled 10 a viewer 440 at a hub 408. The arm 414
may interface with the arm 412, For example, the arm 414 may include a contour or
wall to form a sheli in which the arm 412 may fit. in the example of Figure 8, the arm
412 may include a guide post 476 (e.g., guide wall) that fits within a guide channel
478 formed by the arm 414, such that transiational movement of the arm 414 is
guided by the guide post 478 along the guide channel 478.

{0032} The arm 412 and the arm 414 are coupled together with a bias
member 416, such as a spring. Figure 8 depicts a plurality of springs that couple to
protrusions 472 extending from arm 412 and coupled to protrusions 474 of arm 414,
The springs 416 bias the arm 414 towards the head 480 of the arm 412, where the
head 460 couples to the hub 404 via the hub cap 482, The arms 412 and 414 may
be assisted in maintaining coupling in the view state using magnets 434. The
magnets 434 may apply an attractive or resistive force 1o assist slideability of the arm
mechanism 410 and/or resist slideability of the arm mechanism 410. For example, a
user may need to overcome the magnetic force with an initial resistance greater than
used to continue sliding the arm 414 {0 a protracted position and the magnetic force
may assist pulling arm 414 into a retracted resting position when released by the
user.

{06333 The hub cap 462 may couple the head 460 of the arm 412 1o the hub
404 to allow the arm 412 {o rofate with respect to the hub 404, For example, the hub
cap 462 may be coupled at pivot point 454 1o allow the head 460 of the arm 412 to
rotate around the pivot point 454,

(0634} The head 460 may inciude a feature to limil or facilitate rotation of the
arm 412. For example, the head 460 may include a noich 452 to stop rotation of the
arm 412 past a relative angle with respect to the hub 404,

{00383 The hub cap 462 includes features 1o sustain the arm mechanism 410
in a position or limit rotation of the arm mechanism 410 with respect {o the hub 404,
For example, the hub cap 462 may include a stop 450 {0 hinder rotation past an
anguiar orientation with respect to the hub 404 In this manner, the stop 450 may be
coupled to the hub 404 o act as a guide wall 1o hinder rotation of the arm
mechanism 410 past a range of the plurality of detents 422 and 424, and thereby, for
example, limit the degree of free rotation of the arm mechanism 410. in other
examples, the stop and notch interface may be swapped, such as placing the siop
on the hub 404 or the head 460 and the notch on the hub cap 4862.

7
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{0336} The hub cap 462 may include a plurality of detents, such as delents
422 and 424, which, in the example of Figure 8, represent fixable locations and
orientations of the arm mechanism 410 with respect to the hub 404. The arm 418 is
coupleable fo arm 414 af fastening holes 464, The arm 418 includes an end with a
contour feature that is complementary 10 the shape of the detents. In the exampies
of Figures 8-12, the arm 418 includes a nose 428 that complements the indents
formed by walls of the detents 422 and 424, More details regarding interface slates
of the arm 418 and plurality of detents are provided with respect {0 the descriptions
of Figures 8-12.

[0G37} Figures 9-12 are side views of example components of an example
hinge system 402 of an example HMD system 400 in various states. Referring to
Figure 9, the example hinge system 402 generally includes a first hub 404, an arm
mechanism 410, and a second hub 408. The hub 404 is coupled o a strap 430 and
the hub 408 is coupled o a viewer 440. The cover 432 is noted in dotied lines as
well as the outline of components of the arm mechanism 410 to show relationships
of the components of the arm mechanism 410.

[00G38] The first hub 404 includes a structure with contour elemenis forming a
plurality of detents 422 and 424. For example, the plurality of defenis may be
apertures defined by a perimeter of the hub, sach aperiure having a shape
complementary o a shape of a profrusion of the extendable arm mechanism. For
another exampile, the hub may have a plurality of detents coupled 1o i where the
plurality of detents is a plurality of indentations or protrusions defined by perimeter
contour of the hub 404 (e.g., walls shaped on the hub cap 462). Referring o Figures
9-12, the arm 418 of the arm mechanism 410 includes a nose 428 that fits within the
shape of the detents 422 and 424. The detents 422 and 424 may be different
shapes. For example, an end of the detent 422 may be a distance D1 from the
center 454 of the hub 404 where an end of the detent 424 may be at a different
distance D2 from the center 454 of the hub 404 {e.g., D1 may be greater than D2 or
D2 may be greater than D1). indeed, each of the plurality of detents may be different
sizes and/or located at different radial distances from the pivot such that the arm 418
{(and thereby, the arm 414 and the entire arm mechanism 410} is lockable or
otherwise refrainable at different radial distances from the pivot based on the shape,

location, and/or orientation of the plurality of detents.
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{0639} in the example of Figure 9, the bias members (e.¢., springs 416) may
maintain force on the arm 418, via the coupling of arms 412 and 414), to keep the
nose 428 of the arm 418 substantially within the detent 422. The bias mechanism
may maintain the viewer 440 in the retracted position (.q., bias the viewer 440
towards the user's head). This state of the arm mechanism 410 depicted in Figure 9
may be a view orientation corresponding {o a mode for viewing and operating the
HMD at the user's eyeline.

{00407 The bias mechanism may place force on the arm mechanism 410
towards a pivot point, such as a center of the hub and the plurality of detents may be
at different iocations with respect {0 the diameter of the hub 404 and in such
locations that are axially aligned with the center of the hub 404. In this manner, the
bias force may maintain wherein the bias mechanism includes a bias force 1o place a
protrusion of the slidable arm mechanism into a subset of the plurality of the detents,
and, for example, may mainfain force to place the nose 428 of the arm 418 into one
of the plurality of detents.

(0041} Referring to Figure 10, the hinge system may include features such as
a noich 452 to limit rotation of the arm when in contact with stop 450. Magnets 434
are depicted at a location to assist sustaining the bias mechanism and/or the arm
mechanism in the angular orientation. The slidable arm mechanism 410 is not
rotatable when the bias mechanism maintains the slidable arm mechanism 410 in at
least one of the plurality of deients. The slidable arm mechanism 410 is rotatable
when the bias force is overcome to slide the slidable arm mechanism 410 out of the
plurality of detents (e.¢g., past the perimeter of the hub 404).

(0042} Referring to Figure 11, the force of the bias mechanism (e.g., the force
of the springs 416) may be overcome to allow the nose 428 of the arm 418 to exit the
detent 422. The slidable arm mechanism 410 may appear to extend the arm 414 {0 a
greater degree past the cover 432 with respect to the view orientation depicted in
Figure 9. With the nose 428 pulled completely external to the perimeter of the hub
404 (e.g., fully exited out of the detent 422}, the arm mechanism 410 is able to rotate
past the detent 422 of the hub cap 404 affixed to the strap 430. The arm mechanism
410 may rotated towards the detent 424, for example.

0043} Referring to Figure 12, with the arm mechanism 410 rotated towards
the delent 424 and released, the bias member places a force on the arm mechanism

410, such as a bias force on the arm 414 and/or arm 418 via coupling of the bias

9
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member, and applies the force on the arm mechanism 410 to bias the nose 428 of
the arm 418 into a position corresponding 1o the detent 424 {(e.¢., sustained within
the boundaries of the detent 424). A stop, such as stop 450, may be used as a guide
to ensure the maximum range of rotation is not exceeded and/or guide the nose 428
of the arm o a detent, such as a iast detent in a range of the plurality of detents.
{00443 The location and/or shape of the delents 422 and 424 may allow for
different distances of the viewer 440 from the hub 404 at the different securely
retrainable positions of the arm mechanism 410. For example, the distance D1 may
be smaller than the distance D2 and, thereby, the arm 414 may assist the viewer 440
coupled o the hub 408 on the end of the arm 414 opposite the nose 428 of the arm
418 o be positioned at a distance farther away from the hub 404 when compared {0
the position and distance of the viewer 440 when the nose 428 is located within the
detent 422. The viewer 440 may be a located at & distance with respect {o g pivot at
the center 454 of the hub 404, For example, the viewer 440 is located a distance
from the center 454 of a length of the arm mechanism 410 minus D1 in Figure 9 and
may be a distance from the center 454 of g length of the arm mechanism 410 plus
D2 in the example state of Figure 12. In those examples, the radial difference
between the states of the viewer 440 from the pivot in the examples of Figures 9 and
12 is equal to D1 plus D2, In some examples, the location and/or shape of the
detents, such as in the example of Figures 8-12, allow the hinge system 402 to be
compact by piacing the detent 422 sufficiently across the diameter of the hub 404 {o
aliow the nose 428 of the arm mechanism 410 to significantly overlap the diameter of
the hub 404 (e.9., greater than the radius of the hub 404} and to be extended by
placing the detent 424 in a location not crossing the center 454 and closer to the hub
perimeter {e.g., less than the radius of the hub 404). In this manner, the viewer 440
may be iocated farther away from the strap 430 in the standby mode when
compared to the location of the viewer 440 in the view mode. This may also, for
example, compensate for any differences in head size to allow for comfortable
operation in standby and view modes as well as avoid any unintentional contact with
hair or other objects. A strap protrusion or extension may also be formed on the
strap 1o act as a protective cover for the componentis of the viewer 440 and avoid
such contact, for exampie. A strap extension is discussed further with respect to
Figures 13-16.

10
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{0045} Figures 13-16 depict components of an example hinge system 502 of
an example HMD system 500 including example adjustment mechanisms 538 and
580. Referring to Figure 13, the HMD system 500 generally inciludes a strap 530, a
viewer 540, a hinge system 502, a hub adjuster 538, and a viewer adjuster 580.
{00463 The hinge systemn 502 includes a hub 504 with a plurality of detenis
(8.¢., 524) coupled to the hub 504 and an arm mechanism 510. The arm mechanism
510 includes a first arm 512, a second arm 514, and a spring 516 coupled to arms
512 and 514. The arm mechanism 510 is slidable to remove from coupling with a
detent, rotatabie to move the arm mechanism 510 {o a different detent, and lockable
into the other, different deteni when the bias force from the spring 516 is applied
(without additional forces applied). A first stop 550 and second stop 552 are coupled
to the hub 504 to hinder the arm mechanism 510 from rotating past the range of the
plurality of detents on the cam 562 of the hub 504,

{00477 Referring to Figure 14, the example HMD system 500 is depicted from
a side view with the viewer 540 in a view position. In the view position, the nose 528
of the arm 514 is in contact with a guide wall of the cam 5862 forming the detent 522.
The head strap 430 may include a strap extension 536, which is discussed in more
detail with respect to Figure 16,

{00483 The viewer adjuster 580 is coupled to the viewer 540, In general, the
viewer adjuster 580 is a mechanism to allow the viewer 540 o be angularly adjusted
with respect of the arm mechanism 510. In this manner, the viewer 540 may be
rotatably orientable in the directions of 563 or 565 1o adjust the angle of the viewer
540 with respect to the user's face, such as the user's gyeline. The viewer adjuster
580 includes a cam support 586, a tabbed selector 582, and a plurality of detents
584 to lock the viewer 540 into angular orientations of the viewer 540 with respect to
the slidable arm 510. The tabbed selector 582 is coupled to the arm 514 and
coupleable {0 the cam support 586 via the plurality of delents 584, For example, the
tabbed selector 582 may be aligned with a detent 584 and when interfaced with the
detent 584, the tabbed selector 582 maintains an angular origntation of the cam
support 586 with respect to the arm 514, The tabbed selector 582 may change
interface among the plurality of detents 584. For example, {o increase or decrease
the angle of the viewer 540 with respect to the arm mechanism 510, the tabbed

selector 582 may be removed from interfacing with the current detent 584 and
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moved to interface with an adjacent detent 584. This may be in the direction of
arrows 567 or 569 depicted in Figure 16.

(00493 The hub adjuster 538 is coupled to the hub 504, via the cam 562, for
example. In general, the hub adjusier 538 adjusis an orientation of the hub 504 with
respect 1o the strap 530 and/or adjust an orientation of the plurality of detenis (s.q.,
522 and 524) on the cam 562 with respect to the strap 530. Indeed, the hub adjuster
538 includes a cam support 568 with a plurality of detents 558 {0 lock the cam 562
into angular orientations of the hub 504 with respect 1o head strap 530. The hub
adjuster 538 includes a lock interface, such as tabbed selector 548 and detents 558.
The lock interface includes a piurality of interface points to maintain an angular
orienfation of the plurality of detents about a pivot of the hub 504 with respect to the
strap 530. For exampie, 1o increase or decrease the angle of the cam 562 with
respect to the head strap 530 (e.g., via the cam suppori 568), the {abbed selector
548 may be removed from inlerfacing with the current detent 558 and moved {0
interface with an adjacent detent 558. The cam support 588 may be affixed to the
head strap 530 and the cam 562 may be affixed to the hub 504, where the cam 582
and the cam support 568 are rotatable with respect {0 each other {0 adjust the
angular relationship between the head strap 530 and the arm mechanism 510
{06503 Figure 15 is a cut-away view of a tabbed selector 548 interfaced with a
cam support 586. The cam support 586 includes a detent, such as an indentation
558. The tabbed selector 548 includes a proirusion 588 that fils within, oris
otherwise complementary to, the indention of the detent 558 to susiain the tabbed
selector 548 connected {0 the cam support 562, The tabbed selector 548 may be
made of a flexible material to allow the tabbed selector 548 {o be flexed away from
the cam support 586, such as 1o rotate the cam support and interface with a different
detent when the tabbed selector is released and flexed back into a normal state. A
flexed state of the tabbed selecior 548 is shown in dotted lines for comparison.
{0081} Referring to Figure 16, the example HMD system 500 is depicted in a
side view with the viewer 540 at a standby position. In the standby position, the nose
528 coupled to arm 514 is in contact with a guide wall of the cam 5862 forming the
detent 524. The viewer 540 is nearer the head strap 530 in the standby position
when compared to the view position. For example, the viewer 540 may be moved

towards the strap extension 538 coupled to the head strap 530. The strap exiension
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536 may protect the components of the viewer 540, such as the displays and/or face
gasket, from unintentional contact, such as by hair on the users head.

(0052} As discussed herein, the stops 550 and 552 may represent rotational
bounds of the hinge system 502. Such range of bounds may be about 60 degrees.
The strap extension 536 may cover the user's head equal to or greater than 80
degrees from the view position and/or eyeline of the user. For example, the viewer
540 may be rotatable from a position corresponding to the location of the strap
extension 536 when the slidable arm mechanism is placed in a standby position
corresponding to the upper limit of the 60 degrees of rofation to a position below the
head strap when the slidable arm mechanism is placed in a view position
corresponding to the lower limit of the 60 degrees of rotation.

{00533 By using an adjustable hinge systemn as discussed herein, a user of an
HMD system may, for example, quickly move the viewer from the view position o a
standby position by a pull-and-rotate maneuver to allow for completing tasks with the
viewer cutside of the eyeline (or otherwise unobstructed from completing the tasks),
release the viewer {0 allow the bias member o maintain the viewer in the standby
position comfortably resting at or above the head strap, and quickly move the viewer
back to the view position, using a similar pull-and-rotate maneuver, to begin their
virtual reality session again.

{00543 All of the features disclosed in this specification {(including any
accompanying claims, abstract and drawings), and/or all of the elemenis of any
method or process so disclosed, may be combined in any combination, except
combinations where at ieast some of such features and/or elements are mutually
exclusive.

(0055} The terms “include,” “have,” and variations thereof, as used herain,
mean the same as the term “comprise” or appropriate variation thereof. Furthermore,
the term “based on,” as used herein, means “based atleastin parton.” Thus, a
feature that is described as based on some stimulus may be based only on the
stimulus or a combination of stimuli including the stimulus. Furthermore, the use of

LIRS

the words “first,” “second,” or related terms in the claims are not used o limit the
claim elements to an order or location, but are merely used fo distinguish separate
claim elements.

{00563 The present description has been shown and described with reference

to the foregoing examples. it is understood, however, that other forms, details, and
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examples may be made without departing from the spirit and scope of the following

claims.

14



WO 2020/219005 PCT/US2019/028477

CLAIMS
What is claimed is:

1. A hinge system comprising:
a pivot;
a hub coupled o the pivol;
an arm mechanism rotatably coupled to the hub, including:
a first arm rotatably coupled to the pivot; and
a second arm slideably coupled to the first arm, the second arm
positionable in a first position with respect {0 the first arm and a second
position with respect to the first arm; and
a piurality of detents coupled to the hub, the plurality of detents corresponding
to sustainable orientations of the first arm with respect to rotation about the pivot,
wherein:
the first arm is rotatable when the second arm s in the first position; and
the first arm is rotatably restrainable when the second arm is in the second
position.

2. The hinge system of claim 1, wherein:
each of the plurality of defents are located at different radial distances from
the pivot;
each of the plurality of detents are different sizes; and
the second arm is lockable at different radial distances from the pivol based

on the plurality of delents.

3. The hinge system of claim 1, comprising:
a bias member coupled to the second arm, the bias member to bias the
second arm into the second position.

4. The hinge system of claim 3, wherein:
the bias member is a spring;
the first arm includes a guide channel;

the second arm includes a guide post; and
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transiational movemnent of the second arm is guided by the guide post along

the guide channel and biased towards the pivot by the spring.

5. The hinge system of claim 4, further comprising:
a guide wall coupled to the hub, the guide wall to hinder rotation of the first

arm past a range of the plurality of detents.

6. Awearable device:
a strap;
an extendable arm mechanism rotatably coupled fo the strap at a hub; and
a plurality of detents coupled to the hub, the plurality of detents corresponding
to sustainable rotational orientations of the extendable arm mechanism,
wherein:
the extendable arm mechanism is rotatable among the plurality of detents
when in a protracied position, and
the plurality of detents include a guide wall to confine the extendable arm
mechanism from rotation when the extendable arm mechanismisin a

retracted position.

7. The wearable device of claim 6, wherein:
the plurality of detents are aperiures defined by a perimeter of the hub, each
aperture having a shape complementary 0 a shape of a protrusion of the
extendable arm mechanism.

8. The wearable device of claim 6, further comprising:
a hub adjuster coupled to the hub, the hub adjuster 1o adjust an orientation of
the hub with respect {o the strap and the plurality of detents with respect to the

strap.

9. The wearable device of claim 8, wherein:
the hub adjuster includes a lock interface, the lock interface including a
plurality of interface points to maintain an anguilar orientation of the plurality of

detents about a pivot of the hub with respect to the strap.
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10. A head-mounted display system comprising:
a head strap;
a hub coupled {o the head sirap;
a slidable arm mechanism rotatably coupled to the hub at a first end of the
slidable arm mechanism; and
a viewer coupled to the slidable arm mechanism at a second end of the
slidable arm mechanism, the viewer being:
slidable from a retracted position towards the hub to a protracted position
position away from the hub,
rotatable with respect to the head strap when the vieweris in the
profracted position, and
iockable at an angular orientation with respect to the head strap when the

viewer is in the retracted position.

11. The head-mounted display system of claim 10, further comprising:
a bias mechanism to maintain the viewer in the retracted position; and
a first plurality of detents coupled to the hub, the plurality of detents being a
plurality of indentations defined by perimeter contour of the hub,
wherein the bias mechanism includes a bias force o place a protrusion of the
slidable arm mechanism into a subset of the plurality of the detents,
and the slidable arm is rotatable when the bias force is overcome to slide
the slidable arm mechanism out of the plurality of detents and not rotatable
when the bias mechanism maintains the slidable arm mechanism in the

plurality of detents.

12. The head-mounted display system of claim 10, wherein:
the viewer includes a plurality of displays and a face gasket,
the viewer is [ockable into a view orientation below the head strap when worn,
and
the viewer is iockabie into a standby orientation above the head sirap when

WOIT.

13. The head-mounted display system of claim 12, further comprising:
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a viewer adjuster coupled 1o the viewer, the viewer adjuster including a cam
and a second plurality of detents to lock the viewer into angular orientations of

the viewer with respect {0 the slidable arm.

14. The head-mounted display system of claim 13, further comprising:
a hub adjuster coupled to the hub, the hub adjuster including a third plurality
of detents to lock the hub info angular orientations of the hub with respect to head

strap.

15. The head-mounted display system of claim 14, further comprising:

a plurality of quide walls to limif rotation of the slidable arm mechanism within
about 60 degrees of rotation; and

a strap extension coupled to the head strap, the viewer rotatable from a
position corresponding to the location of the strap extension when the slidable
arm mechanism is placed in a standby position corresponding to the upper limit
of the 80 degrees of rotation {0 a position below the head strap when the slidable
arm mechanism is placed in a view position corresponding to the lower limit of

the 60 degrees of rotation.
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