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{0283] Camera 1129 can include, e.g., a compact digital camera that inclodes an image sensor
such as a CMOS sensor and optical components {e.g. lenses} arranged to focus an image onto the
image sensor, along with conirol logic operable to use the imaging components to capture and
store still and/or video tmages. Images can be stored, e.g , tn storage subsystem 1104 and/or
transmitted by wearable device 1100 to other devices for storage. Depending on
implementation, the optical components can provide fixed focal distance or vartable focal
distance; in the latter case, autofocus can be provided. In some embodiments, camera 1129 can
be disposed along an edge of face portion 1002 of FIG. 10, e g, the top edge, and oriented to
allow a user to capture images of nearby objects in the environment such as a bar code or QR
code. In other embodiments, camera 1129 can be disposed o the front surface of face member
1002 of FIG. 10, e.g., to capture images of the user. Zero, one, or more cameras can be

provided, depending on implementation.

[0204] Insome embodiments, user interface 1106 can provide output to and/or receive input
from an awxiliary device such as a headset. For example, audio jack 1130 can connect via an
audio cable {e.g., a standard 2. 5-mm or 3.5-mm audio cable) to an auxiliary device. Audio jack
1130 can include input and/or output paths. Accordingly, audio jack 1130 can provide audio to
the auxiliary device and/or recetve audio from the auxiliary device. In some ermbodiments, a

wireless connection interface can be used to communicate with an auxiliary device.

[02058] Processing subsystem 1102 can be implemented as any electronic device capable of
processing, recetving, or transmitting data or instructions. Processing subsystem 1102 can
mclude one or more integrated circuits. For example, processing subsystem 1102 may include
one or more of one or more single-core or multi-core microprocessors or microcontrollers, a
central processing unit (CPU), an application-specific integrated circuit (ASIC), a digital signal
processor {DSP), or additional combinations of such devices. In operation, processing
subsystem 1102 can control the operation of wearable device 1100. Tn various embodiments,
processing subsystem 1102 can execute a variety of programs in response to program code and
can maintain multiple concurrently executing programs or processes. At any given time, some of
all of the program code to be executed can be resident in processing subsystem 1102 and/or in

storage media such as storage subsystem 1104,
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{0286] Through suitable progiamming, processing subsystem 1102 can provide various
functionality for wearable device 1100. For example, in some embodiments, processing
subsystem 1102 can execute an operating system (08} 1132 and various applications for
interfacing with a host device, such as a phone-interface application 1134, a text-interface
application 1136, and/or a media interface application 1138, In some embodiments, some or all
of these application programs can interact with a host device, e g, by generating messages to be
sent to the host device and/or by receiving and interpreting messages from the host device. In
some embodiments, some or all of the application programs can operate locally to wearable
device 1100 For example, if wearable device 1100 has a local media library stored in storage
subsystem 1104, media nterface application 1138 can provide a user interface to select and play

locally stored media iteras. Examples of interface applications are described below.

{82871 1o some embodiments, processing subsystem 1102 can also execute a host security
process 1160 that provides support for establishing and maintaining a verified communication
session with a host device. A verified communication session can provide an enhanced level of
security, and various operations of wearable device 1100 and/or a host device can be made
conditional on whether a verified communication session between the devices is in progress, For
instance, host security process 1160 can facilitate unlocking a host device when wearable device
1100 13 present, depending on whether a verified session 15 in progress. User data 1162 can
mmclude any information specific to a user, such as identification information, user-specified
settings and preferences, customized mformation {e.g., contacts, predefined text messages), and
any other user-related data or content. In some embodiments, executing applications and

processes can access user data 1162 to facilitate operations.

{0208] RF (radio frequency} interface 1108 can allow wearable device 1100 to communicate
wirelessly with various host devices. RF mierface 1108 can include RF transcetver components
such as an antenna and supporting circuitry to enable data communication over a wireless
medium, e.g, using Wi-Fi (IEEE 802.11 family standards), Bluetooth” (a family of standards
promudgated by Bluetooth SIG, Inc.), or other protocols for wireless data communication. RF
interface 1108 can be implemented using a combination of hardware {(e.g., driver circuits,
antennas, modulators/demodulators, encoders/decoders, and other analog and/or digital signal

processing circuits) and software components. In some embodiments, RF interface 1108 can
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provide near-field communication (“NFC”) capability, e.g., implementing the ISO/IEC 18092
standards or the like; NFC can support wireless data exchange between devices over a very short
range {e.g., 20 centimeters or {ess). Multiple different wireless communication protocols and
assoctated hardware can be incorporated into RF mnterface 1108, Wearable device 1100 may
wirelessly communicate with a sales terminal nearby, thus permitting a user to quickly and
efficiently conduct a transaction such as selling, buying, or returning a good. Wearable device

1100 may use NFC technology to perform these and other functions.

{0209] Connector interface 1110 can allow wearable device 1100 to communicate with various
host devices via a wired communication path, e.g., using Universal Serial Bus (USB), universal
asynchronous recetver/transmitter {UART), or other protocols for wired data communication. In
some embodiments, connector interface 1110 can provide a power port, allowing wearable
device 1100 to recerve power, e.g., to charge an internal battery. For example, connector
mterface 1110 can include a connector such as a ramni-USB connector or a custom connector, as
well as supporting circuitry. In some embodiments, the connector can be a custorn connector
that provides dedicated power and ground contacts, as well as digital data contacts that can be
used to implement different communication technologies in parallel; for instance, two pins can
be assigned as USB data pins (D+ and D-) and two other pins can be assigned as serial
transmit/receive pins {e.g., implementing a UART interface). The assignment of pins to
particular communication technologies can be hardwired or negotiated while the connection is
being established. In some embodiments, the connector can also provide connections for audio
and/or video signals, which may be transmitted to or from a host device in analog and/or digital

formats.

{0210] Insome embodiments, connector interface 1110 and/or RF interface 1108 can be used
to support synchronization operations in which data is transferred from a host device to wearable
device 1100 (or vice versa}. For example, as described below, a user can customize certain
mformation for wearable device 1100 (e.g., a “favorite” contacts list and/or specific predefined
text messages that can be sent). While user interface 1106 can support data-entry operations, a
user may find it more convenient to define customized information on a separate device (e.g., a

tablet or smartphone) that has a larger interface (e.g., including a real or virtual alphanumeric

keyboard), then transfer the customized information to wearable device 1100 via a
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synchronization operation. Synchronization operations can also be used to load and/or update
other types of data in storage subsystem 1104, such as media items, application programs, and/or
operating system programs. Synchronization operations can be performed in response to an
explicit user request and/or automatically, e g, when wireless device 1100 resumes
communication with a particular host device or in response to either device receiving an update

to its copy of synchronized information.

{0211] Environmental sensors 1114 can include various electronic, mechanical,
electromechanical, optical, or other devices that provide information related to external
conditions around wearable device 1100, Sensors 1114 1n some embodiments can provide
digital signals to processing subsystem 1102, e.g., on a streaming basis or it response to polling
by processing subsystem 1102 as desired. Any type and combination of environmental sensors
can be used; shown by way of example are accelerometer 1142, a magnetometer 1144, a

gyroscope sensor 1146, and a GPS receiver 1148,

[0212] Some environmental sensors can provide information about the location and/or motion
of wearable device 1100, For example, accelerometer 1142 can sense acceleration (relative to
free fall) along one or more axes, e.g., using piezoelectric or other components in conjunction
with associated electronics to produce a signal, Magnetometer 1144 can sense an ambient
magnetic field (e.g., Harth’s magnetic field) and generate a corresponding electrical signal, which
can be interpreted as a compass direction. Gyroscopic sensor 1146 can sense rotational motion
n one or more directions, e.g., using one or more MEMS (micro-electro-mechanical systems)
gyroscopes and related control and sensing circuitry. Global Positioning System (GPS) recetver

1148 can determine location based on signals received from GPS satellites.

{0213] Other sensors can also be included in addition to or instead of these examples. For
example, a sound sensor can incorporate microphone 1126 together with associated circuitry
and/or program code 1o determine, e.g., a decibel level of ambient sound. Temperatore sensors,
proximity sensors, ambient light sensors, or the like can also be included. The ambient light
sensor may permit the device to sense a brightness of its environment and adjust certain
operational parameters accordingly. For example, wearable device 1100 may modify a
brightness of a display in response to the sensed ambient light. As another example, wearable

device 1100 may turn the display off if little or no light 13 sensed for a period of tune.
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{0214] Sensors 1116 can include various electronic, mechanical, electromechanical, optical, or
other devices that provide information to wearable device 1100, For instance, clasp sensor 1150
can be at least partially dispcsed within either or both of clasp members 1010A 1010B of FIG.
10 and can detect when clasp members 1010A, 10108 are engaged with each other or
disengaged from each other. For example, engaging clasp members 1010A, 1010B to each other
can complete an electrical circuit, allowing current to flow through clasp sensor 1150,
disengaging clasp members 1010A, 1010B from each other can break the circuit. As another
example, one or more crown sensors 1152 can be disposed to detect input from crown 1012 of
FIG. 10, Crown sensors 1152 can also include motion sensors, accelerometers, pressure sensors

{e.g., piezoelectric devices), or the like.

{0215]  Any other type of sensor can be used in addition to or instead of strap sensors 1116 and
crown sensors 1152, For instance, physiological or biometric sensors, such as pulse sensors,
BCG sensors, or the hike can be provided. In some embodiments, physiological sensors can
monitor a uset’s physiological signals and provide health-related information based on those
signals. In certain embodiments, physiological or biometric sensors can be used in verifying the

wdentity of the wearer of wearable device 1100,

{0216] Certain embodiments may incorporate one or more biometric sensors to measure
certain physiological characteristics of a user. The device may include a photoplesymogram
sensor to determine a user’s heart rate or blood oxvgenation levels, for example. The device may
also or instead include electrodes to measure the body trapedance of a user, which may permit
the device to estimate body fat percentages, the body’s electrical activity, body impedance, and
so on. In some embodiments, the device may also measure blood pressure, uliraviolet exposure,
ete. Depending on the sensors incorporated into or assoctated with the electronic device, a
variety of user characteristics may be measured and/or estimated, thereby permitting different
health information to be provided to & user. In some examples, the sensed biometric information
may be used by the alert manager, in part, for managing the electronic content and/or the

meoming alerts.

{0217]  Sumilarly, wearable device 1100 may include a force sensor (not shown here) to
determine an amount of force applied to the cover glass. The force sensor may be a capacitive

sensor 1n some ermnbodiments and a strain sensor 1 other emmbodiments. In erther embodiment,
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the force sensor is generally transparent and made from transparent materials, or is located
beneath or away from the display in order not to interfere with the view of the display. The force
sensor may, tor example, take the form of two capacitive plates separated by silicone or another
deformable material As the capacitive plates move closer together under an external force, the
change in capacitance may be measured and a value of the external force correlated from the
capacitance change Further, by comparing relative capacitance changes from multiple points on
the force sensor, or from multiple force sensors, a location or locations at which force is exerted
may be determined. In one embodiment the force sensor may take the form of a gasket extending
heneath the periphery of the display. The gasket may be segmented or unitary, depending on the

embodiment.

{0218] Power subsystem 1112 can provide power and power management capabilities for
wearable device 1100 For example, power subsystern 1112 can include a battery 1140 (e.g., a
rechargeable battery) and associated circuitry to distribute power from battery 1140 to other
components of wearable device 1100 that require electrical power. In some embodiments, power
subsystem 1112 can also include circuitty operable to charge battery 1140, e.g., when connector
mterface 1110 1s connected to a power source. In some embodiments, power subsystem 1112
can include a “wireless” charger, such as an inductive charger, to charge battery 1140 without
relying on connector interface 1110, An mductive charging base may transmit power to an
mductive receiver within the device in order to charge a battery of the device. Further, by
varying the inductive field between the device and base, data may be communicated between the
two. As one simple non-hmiting example, this may be used to wake the base from a low-power
sleep state to an active charging state when the device i3 placed on the base. Other wireless
charging systems also may be used (e.g., near field magnetic resonance and radio frequency).
Alternatively, the device also may employ wired charging through electrodes. In some
embodiments, power subsystem 1112 can also include other power sources, such as a solar cell,

mn addition to or instead of battery 1140,

{0219] Insome embodiments, power subsystern 1112 can control power distribution to
components within wearable device 1100 to manage power consumption efficiently. For
example, power subsystem 1112 can automatically place device 1100 into a “hibernation” state

when strap sensors 1116 indicate that device 1100 is not being worn. The hibernation state can
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be designed to reduce power consumption; accordingly, user interface 1106 (or components
thereof), RY mterface 1108, connector interface 1110, and/or environmental sensors 1114 can be
powered down {e.g., to a low-power state or turned off entirely), while strap sensors 1116 are
powered up (either continucusly or at intervals) to detect when a user puts on wearable device
1100, As another example, in some embodiments, while wearable device 1100 is being worn,
power subsystem 1112 can turn display 1120 and/or other components on or off depending on
motion and/or orientation of wearable device 1100 detected by environmental sensors 1114, For
mstance, if wearable device 1100 is designed to be worn on a user’s wrist, power subsystem
1112 can detect raising and rolling of a user’s wrist, as 1s typically associated with looking at a
wristwatch, based on information provided by accelerometer 1142, In response to this detected
maotion, power subsystem 1112 can automatically turn display 1120 and/or touch sensor 1128 on;
similarly, power subsystem 1112 can automatically turn display 1120 and/or touch sensor 1128
off in response to detecting that user’s wrist has returned to a neutral position {e.g., hanging

down).

{02201 Power subsystem 1112 can also provide other power management capabilitics, such as
regulating power consumption of other components of wearable device 1100 based on the source
and amount of available power, monitoring stored power in battery 1140, generating user alerts if

the stored power drops below a munimun level, and so on.

{0221] Insome embodiments, control functions of power subsystem 1112 can be implemented
using prograromable or controllable circuits operating in response to control signals generated by
processing subsystem 1102 i response to program code executing thereon, or as a separate

microprocessor or microcontrolier.

{0222] Tt will be appreciated that wearable device 1100 is tlustrative and that variations and

modifications are possible.

{6223] The various embodiments further can be implemented in a wide variety of operating
environments, which in some cases can include one or more user computers, computing devices
or processing devices which can be used to operate any of a number of applications. User or
client devices can include any of a number of general purpose personal computers, such as
desktop or laptop computers running a standard operating system, as well as cellular, wireless

and handheld devices running mobile software and capable of supporting a number of
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networking and messaging protocols. Such a system also can include a number of workstations
running any of a variety of commercially-available operating systems and other known
applications for purposes such as development and database management These devices also
can include other electronic devices, such as dummy terminals, thin-clients, gaming systems and

other devices capable of communicating via a network

{0224] Most embodiments utilize at least one network that would be familiar to those skilled in
the art for supporting communications using any of a variety of commercially-available
protocols, such as TCP/AP, O8I, FTP, UPnP, NFS, CIFS, and AppleTalk The network can be,
for example, a local area network, a wide-area network, a virtual private network, the Internet, an
mtranet, an extranet, a public switched telephone network, an infrared network, a wireless

network, and any combination thereof.

{0228] In embodiments utilizing a network server, the network server can run any of a variety
of server or mid-tier applications, including HTTY servers, FTP servers, CGl servers, data
servers, Java servers, and business application servers. The server(s) also may be capable of
executing programs or scripis in response requests from user devices, such as by executing one
or more applications that may be implemented as one or more scripts or programs written in any
programming language, such as Java®, C, C# or C++, or any seripting language, such as Perl,
Python or TCL, as well as combinations thereof. The server(s) may also include database
servers, including without limitation those commercially avatlable from Orac]e®, Microsoft™,

Sybase®, and IBM”™.

{6226] Such programs may also be encoded and transmitted using carrier signals adapted for
transmission vig wired, optical, and/or wireless networks conforming to a variety of protocols,
including the Internet. As such, a computer readable medium according to an embodiment of the
present invention may be created using a data signal encoded with such programs. Computer
readable media encoded with the program code may be packaged with a compatible device or
provided separately from other devices {e.g., via Internet download). Any such computer
readable medium may reside on or within a single computer product {e.g. a hard drive, a CB, or
an entire computer system), and may be present on or within different computer products within
a system or network. A computer system may include a monitor, printer, or other suitable

display for providing any of the resaolts mentioned herein {0 3 user.
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{0227] The environment can include a variety of data stores and other memory and storage
media as discussed above. These can reside in a variety of locations, such as on a storage
medium local to {and/or resident in) one or more of the computers or remote from any or all of
the computers across the network. In a particular set of embodiments, the information may reside
in a storage-area network (SAN) familiar to those skilled in the art. Similarly, any necessary files
for performing the functions attributed to the computers, servers or other network devices may
be stored locally and/or remotely, as appropriate. Where a system includes computerized
devices, each such device can include hardware elements that may be electrically coupled via a
hus, the elements including, for example, at least one central processing umit (CPU), at least one
mput device {e.g., a mouse, keyboard, coniroller, touch screen or keypad), and at least one output
device (e.g., a display device, printer or speaker). Such a system may also mclude one or more
storage devices, such as disk drives, optical storage devices, and solid-state storage devices such

as RAM or ROM, as well as removable media devices, memory cards, flash cards, ete.

{0228] Such devices also can include a computer-readable storage media reader, a
communications device (e.g., a modem, a network card {wireless or wired), an infrared
communication device, ete.), and working memory as described above. The computer-readable
storage media reader can be connected with, or configured to receive, a non-transitory
computer-readable storage medium, representing remote, local, fixed, and/or removable storage
devices as well as storage redia for temporarily and/or more permanently containing, storing,
transmitting, and retrieving computer-readable information. The system and various devices also
typically will include a number of software apphications, modules, services or other elements
located within at least one working memory device, including an operating system and
application programs, such as a client application or browser. Tt should be appreciated that
alternate embodiments may have numercus variations from that described above. For example,
customized hardware might also be used and/or particular elements might be implemented in
hardware, software (including portable software, such as applets}) or both. Further, connection to

other computing devices such as network input/output devices may be employed.

{0229] Non-transitory storage media and computer-readable storage media for containing
code, or portions of code, can include any appropriate media known or used in the art such as,

but not imited to, volatile and non-volatile, removable and non-removable media implemented
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in any method or technology for storage of information such as computer-readable instructions,
data structures, program modules or other data, including RAM, ROM, Electrically Erasable
Programmable Read-Only Memory (EEPROM), flash memory or other memory technology,
CD-ROM, DVD or other optical storage, magnetic casseties, magnetic tape, magnetic disk
storage or other magnetic storage devices or any other medium which can be used to store the
desired information and which can be accessed by the a system device Based on the disclosure
and teachings provided herein, a person of ordinary skill in the art will appreciate other ways
and/or methods to implement the various emhodiments. However, computer-readable storage

media does not include transitory media such as carrier waves or the like.

10230] The specification and drawings are, accordingly, to be regarded n an illustrative rather
than a restrictive sense. It will, however, be evident that various modifications and changes may
be made thereunto without departing from the broader spirit and scope of the disclosure as set

forth in the claims.

[0231] Other variations are within the spirit of the present disclosure. Thus, while the disclosed
techniques are susceptible to various modifications and alternative constructions, certain
Hustrated embodiments thereof are shown in the drawings and have been described above in
detail. ¥t should be understood, however, that there is no intention to limit the disclosure to the
specific form or forms disclosed, but on the contrary, the intention is to cover all modifications,
alternative constructions and equivalents falling within the spirit and scope of the disclosure, as

defined in the appended claims.

{6232] Theuse of the terms “a” and “an” and “the” and similar referents i the context of
describing the disclosed embodiments (especially in the context of the following claims) are to
be construed to cover both the singular and the plural, unless otherwise indicated herein or
clearly contradicted by context. The terms “comprising,” “having,” “including,” and
“containing” are to be construed as open-ended terms (1.e, meaning “including, but not limited
10,7} unless otherwise noted, The term “connected” 1s 1o be construed as partly or wholly
coutained within, attached to, or joined together, even if there 15 something intervening, The
phrase “based on” should be undersiood to be open-ended, and not Hmiting in any way, and is
mtended to be interpreted or otherwise read as “based at least in part on,” where appropriate.

Recitation of ranges of values herein are merely intended to serve as a shorthand method of
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referring individually to each separate value falling within the range, unless otherwise indicated
herein, and each separate value is incorporated into the specification as if it were individually
recited herein. All methods described herein can be performed in any suitable order unless
otherwise indicated herein or otherwise clearly contradicted by context. The use of any and all
examples, or exemplary language (e g., “such as”} provided herein, is intended merely to better
Hluminate embodiments of the disclosure and does not pose a limitation on the scope of the
disclosure unless otherwise claimed. No language in the specification should be construed as

ndicating any non-claimed element as essential to the practice of the disclosure.

{0233] Disjunctive language such as the phrase “at least one of X, Y, or Z,” unless specitically
stated otherwise, 1s otherwise understood within the context as used in general to present that an
item, term, etc., may be etther X, Y, or Z, or any combination thereof (e.g., X, ¥, and/or Z).
Thus, such disjunctive language is not generally intended to, and should not, imply that certain
embodiments require at least one of X, at least one of Y, or at least one of Z to each be present.
Additionally, conjunctive language such as the phrase “at least one of X, Y, and 7,7 unless
specifically stated otherwise, should also be understood to mean X, Y, Z, or any combination

thereof, including “X, Y. and/or 2.7

{0234] Preferred embodiments of this disclosure are described herein, including the best mode
known to the mventors for carrying out the disclosure. Variations of those preferred
embodiments mav become apparent to those of ordinary skill in the art upon reading the
foregoing description. The inventors expect skilled artisans to employ such variations as
appropriate, and the inventors intend for the disclosure to be practiced otherwise than as
specifically described herein. Accordingly, this disclosure includes all modifications and
equivalents of the subject matter recited in the claims appended hereto as permitted by applicable
law. Moreover, any combination of the above-described elements in all possible variations
thereof 1s encompassed by the disclosure unless otherwise mdicated herein or otherwise clearly

contradicted by context.

{02358]  All references, including publications, patent applications, and patents, cited herein are
hereby incorporated by reference to the same exient as if each reference were individually and

specifically indicated to be mcorporated by reference and were set forth in its entirety herein,
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WHATIS CLAIMED 18

1. A method for displaying information on an electronic watch for times
other than a current time, the method comprising, at the electronic watch:

displaying a first watch face on a display of the electronic watch, the first watch
face including one or more data windows for providing other mformation than time,

displaying, in a first data window of the first watch face, current mnformation
corresponding to a first application associated with the electronic watch, the current information
corresponding to the current time, the first application configured to provide time-dependent
mformation;

receiving N data records from the first application, the N data records including
respective information for a first set of various times, where N is an integer greater than one;

storing the N data records in a memory of the electronic watch;

entering a first mode of operation in response to user input, the first mode of
operation allowing a user to view the respective information from the first application for
different times:

receiving, via an input device, a change in a fime setting to be different than the
current time;

wdentifying one of the N data records as corresponding to the change i the time
setting;

retrieving, from the memory, the one data record of the N data records; and

displaying, 1o the first data window, the respective information of the one data

record.

2. The method of claim 1, wherein at least two of the N data records are

recetved at different times.

3 The method of claim 1, further comprising, at the electronic watch:
displaying the current time in a first time window of the display; and
displaying a selected time corresponding to the change in the time setting ina

second time window of the display.
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4. The method of claim 3, wherein the selected time is displayed as an offset

time relative to the current time.

S. The method of claim 1, wherem wdentifying one of the N data records as
corresponding to the change i the time setting meludes:
determining a selected time based on the change in the time setting; and

identifying a data record having a closest time to the selected time.

6. The method of claum 5, further comprising, at the electronic waich:
determining that the selected time 15 within a specified time duration of a final
data record of the N data records; and

requesting additional data records from a companion device.

7. The method of claum 1, wherein at least a portion of the N data records
have a time before the current time, and wherein at least a portion of the N data records have a

time after the current time.

8. The method of claim 1, further comprising, at the electronic watch:

sending, by the first application to a corresponding application on a companion
device, a request for the N data records, the companion device in communication with the
electronic watch, and

receiving, by the first application, the N data records from the corresponding

application on the companion device.

9 The method of claim 1, wherein the N data records are received by a
display manager that determines how the respective information of the N data records is to be
displayed, and wherein the display manager:

stores the respective information in the memory of the electronic watch,

retrieves the respective information from the memory when the first mode of
operation is entered, and

stores the respective information 1n a cache of a processor of the electronic watch

for using in respounse to identifying the one of the N data records.
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10, The method of ¢laim 1, wherem the N data records are received with the

current information.

it The method of claim 1, further comprising, at the electronic waich:

displaying, 1 a second data window of the first watch face, corrent information
from a second application executing on the electronic watch, the current information
corresponding to the current time, the second application configured to provide time-dependent
mformation;

receiving additional data records from the second application, each of the
additional data records including respective information for a second set of various times,

storing the additional data records in the memory of the electronic watch,

identifying one of the additional data records as corresponding to the change in
the time setting;

retrieving, from the memory, the one additional data record; and

displaying, in the second data window, the respective information of the one data

record of the additional data records.

12. The method of claim 1, further comprising, at the electronic watch:
sending refresh data preference to a companion device, the refresh data preference
specifying a rate for the companion device to provide data for displaying in the first data

window.

13. A computer product comprising a non-transitory computer readable
medium storing mstructions, that when executed on one or more processors of a computing
device, cause displaying information on the computing device for times other than a current time,
the nstructions comprising:

displaying a first watch face on a display of the computing device, the first waich
face including one or more data windows for providing other information than time;

displaying, in a first data window of the first watch face, current information
corresponding to a first application associated with the computing device, the current
mformation corresponding to the current time, the first application configured to provide time-

dependent information;
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receiving N data records from the first application, each of the N data records
mcluding respective information for a different time, where N s an integer greater than one;

storing the N data records in a memory of the computing device;

entering a first mode of operation in response o user input, the first mode of
operation allowing a user to view the respective information from the first application for
different times;

receiving, via an input device, a change in a time seiting to be different than the
current time;

identifying one of the N data records as corresponding to the change in the time

setting;

retrieving, from the memory, the ove data record of the N data records; and

displaying, 1n the first data window, the respective information of the one data
record.

4. The computer product of claim 13, wherein the instructions further
COMPrise:;

displaying, in a second data window of the first watch face, current information
from a second application executing on the computing device, the current information
corresponding to the current time, the second application configured to provide time-dependent
information;

receiving additional data records from the second application, each of the
additional data records mmcluding respective information for a second set of various times;

storing the additional data records i the memory of the computing device;

identifying one of the additional data records as corresponding to the change in
the time setting;

retrieving, from the memory, the ove additional data record; and

displaying, in the second data window, the respective information of the one data

record of the additional data records.

IS. The computer product of claim 13, wherein dentifying one of the N data
records as corresponding to the change in the time setting includes:

determining a selected time based on the change 1n the time setting; and
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identifying a data record having a closest time to the selected time,
wherein the insiructions further comprise:
determining that the selected time is within a specified time duration of a final
data record of the N data records; and

requesting additional data records from a companion device.

16. The computer product of claim 13, wherein the N data records are
received by a display manager that determines how the respective mformation of the N data
records 1s to be displaved, and wherein the display manager:

stores the respective information in the memory of the computing device,

retrieves the respective information from the memory when the first mode of
operation is entered, and

stores the respective information in a cache of the one or more processors of the

computing device for using in response to identifying the one of the N data records.

17. A computing device for displaying information for times other than a
cutrent time, the computing device comprising;
a display;
a memory;
ane or more processors comnumicably that are coupled with the display and the
roemory and that are configured to:
display a first watch face on a display of the computing device, the first watch
face mcluding one or more data windows for providing other information than time;
display, i a first data window of the first watch face, current information
corresponding to a first application associated with the computing device, the current
mformation corresponding to the current time, the first application configured to provide
time-dependent information;
recetve N data records from the first application, each of the N data records
inclading respective information for a different time, where N 1s an integer greater than one;

store the N data records in the memory of the computing device,;
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enter a first mode of operation in response to user mput, the first mode of
operation allowing a user to view the respective information from the first application for
different times;

recetve, via an input device, a change in a time setting to be different than the
current fime;

identify one of the N data records as corresponding to the change in the time

setting;
retrieve, from the memory, the one data record of the N data records; and
display, in the first data window, the respective information of the one data
record.

18 The computing device of ¢laim 17, wherein the one or more processors are
further configured to:

display, in a second data window of the first watch face, current information from
a second application executing on the computing device, the current information corresponding
to the current time, the second application configured to provide time-dependent information;

receive additional data records from the second application, each of the additional
data records including respective information for a second set of various times;

store the additional data records in the memory of the computing device;

identify one of the additional data records as corresponding to the change in the
time setting;

retrieve, from the memory, the one additional data record; and

display, in the second data window, the respective nformation of the one data

record of the additional data records.

19 The computing device of claim 17, wherein identifying one of the N data
records as corresponding to the change 1 the time setting inclodes:
determining a selected time based on the change in the time setting, and
identifyving a data record having a closest time to the selected time,
wherein the one or more processors are further configured to:
determine that the selected time is within a specified time duration of a final

data record of the N data records; and
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reguest additional data records from a companion device.

20. The computing device of claim 17, further comprising:

a cache of the one or more processors, wherein the N data records are received by
a display manager that is executing on the one or more processors and that determines how the
respective information of the N data records is to be displayed, and wherein the one or more
processors are further configured to have the display manager:

store the respective information in the memory of the computing device,

retrieve the respective information from the memory when the first mode of
operation 1s entered, and

store the respective nformation in the cache for using in response to identifying

the one of the N data records.
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P.O. Box 1450

Alexandria, Virginia 22313-1450

WWw.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

62579 7590 08/27/2019 | EXAMINER |
APPLE INC./BROWNSTEIN GEDEON, BRIAN T
c/o Brownstein Hyatt Farber Schreck, LLP
| ART UNIT PAPER NUMBER |

410 Seventeenth Street
Suite 2200 3792
Denver, CO 80202

DATE MAILED: 08/27/2019

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

15/261,917 09/10/2016 Fletcher R. Rothkopf P22914USC3 4481

TITLE OF INVENTION: WEARABLE ELECTRONIC DEVICE

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 11/27/2019

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 US.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

1. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

IL. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at

www.uspto.gov/PatentMaintenanceFees.
Page 1 of 3
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

62579 7590 08/27/2019 Certificate of Mailing or Transmission

APPLE INC./BROWNSTEIN 1 hereby certify that this Fee(s) Transmittal is being deposited with the United
- States Postal Service with sufficient postage for first class mail in an envelope
c/o Brownstein Hyatt Farber Schreck, LLP addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
410 Seventeenth Street the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
Suite 2200 (Typed or printed name)
Denver, CO 80202 (Signature)
(Date)|
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

15/261,917 09/10/2016 Fletcher R. Rothkopf P22914USC3 4481

TITLE OF INVENTION: WEARABLE ELECTRONIC DEVICE

| APPLN. TYPE | ENTITY STATUS I ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 11/27/2019
| EXAMINER I ART UNIT [ cuasssusciass |
GEDEON, BRIAN T 3792 600-476000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

[ "Fee Address" indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

%)

Please check the appropriate assignee category or categories (will not be printed on the patent) : () Individual [ Corporation or other private group entity () Government

4a. Fees submitted: [J1ssue Fee [dpublication Fee (if required) [JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

[ Electronic Payment via EFS-Web [ Enclosed check (] Non-electronic payment by credit card (Attach form PTO-2038)

[ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)
. o . . NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
. Applicant certifying micro entity status. See 37 CFR 1.29 fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.
NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWw.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
15/261.917 09/10/2016 Fletcher R. Rothkopf P22914USC3 4481
| EXAMINER |
62579 7590 08/27/2019
APPLE INC./BROWNSTEIN GEDEON, BRIAN T

c/o Brownstein Hyatt Farber Schreck, LLP
410 Seventeenth Street |
Suite 2200 3792
Denver, CO 80202

ART UNIT PAPER NUMBER |

DATE MAILED: 08/27/2019

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of

Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment
of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting
a request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility
to recommend improvements in records management practices and programs, under authority of 44 U.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application, an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
. . 15/261,917 Rothkopf, Fletcher R.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
BRIAN T GEDEON 3792 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.4} This communication is responsive to the RCE filed 5 August 2019.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2 An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 35-54 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www_uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4.[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) Al b) J Some  *c) (J None of the:
1. [J Certified copies of the priority documents have been received.
2. [J Certified copies of the priority documents have been received in Application No.

3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5.] CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

{0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6.LJ DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.00 Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2. Information Disclosure Statements (PTO/SB/08), 6. ¥} Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 8/5/2019, 7/19/2019, and 7/18/2019.

3.0 Examiner's Comment Regarding Requirement for Deposit 7.0 Other .

of Biological Material .
4.0 Interview Summary (PTO-413),
Paper No./Mail Date.
/BRIAN T GEDEON/
Primary Examiner, Art Unit 3792

U.S. Patent and Trademark Office ]
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20190819
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Application/Control Number: 15/261,917 Page 2
Art Unit: 3792

DETAILED ACTION

Continued Examination Under 37 CFR 1.114

1. A request for continued examination under 37 CFR 1.114, including the fee set
forth in 37 CFR 1.17(e), was filed in this application after allowance or after an Office
action under Ex Parte Quayle, 25 USPQ 74, 453 O.G. 213 (Comm'r Pat. 1935). Since
this application is eligible for continued examination under 37 CFR 1.114, and the fee
set forth in 37 CFR 1.17(e) has been timely paid, prosecution in this application has
been reopened pursuant to 37 CFR 1.114. Applicant's submission filed on 5 August

2019 has been entered.

Information Disclosure Statement
2. The information disclosure statements filed 5 August 2019, 19 July 2019, and 18

July 2019 have been considered.

Allowable Subject Matter

3. Claims 35-54 are allowed.
4. The following is an examiner’s statement of reasons for allowance: the prior art
fails to teach or suggest the specific arrangement and configuration of the claimed
cover, opening in the housing, and wireless charging coil.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”

-387-



Application/Control Number: 15/261,917 Page 3
Art Unit: 3792

Statement on Communication via Internet
5. Communications via Internet e-mail are at the discretion of the
applicant. Without a written authorization by applicant in place, the USPTO will not
respond via Internet e-mail to any Internet correspondence which contains information
subject to the confidentiality requirement as set forth in 35 U.S.C. 122. Where a written
authorization is given by the applicant, communications via Internet e-mail, other than
those under 35 U.S.C. 132 or which otherwise require a signature, may be
used. USPTO employees are NOT permitted to initiate communications with applicants
via Internet e-mail unless there is a written authorization of record in the patent
application by the applicant. The following is a sample authorization form which may be

used by applicant:

“Recognizing that Internet communications are not secure, | hereby authorize the USPTO to
communicate with me concerning any subject matter of this application by electronic mail. |
understand that a copy of these communications will be made of record in the application file.”

Please refer to MPEP 502.03 for guidance on Communications via Internet.

Conclusion

6. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to BRIAN T GEDEON whose telephone number is
(571)272-3447. The examiner can normally be reached on M-F 8:00 am to 5:30 PM
ET.

Examiner interviews are available via telephone, in-person, and video

conferencing using a USPTO supplied web-based collaboration tool. To schedule an
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Application/Control Number: 15/261,917 Page 4
Art Unit: 3792

interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Carl H Layno can be reached on 571-272-4949. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/BRIAN T GEDEON/
Primary Examiner, Art Unit 3792
19 August 2019
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Index of Claims
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Index of Claims 15/261,917 othkont, Fltohor R
H“NH H “M“ ““ ““ Examiner Art Unit
BRIAN T GEDEON 3792
CLAIM —

Final Original | 12/12/2018 | 01/17/2019 | 02/15/2019 | 05/06/2019 | 05/23/2019 | 08/19/2019
9 43 = - . ) /. ]
10 44 = ~ = - - :
11 45 = — = - - =
12 46 = ~ = - - :
13 47 = ~ = = - :
14 48 - - = - - =
15 49 = = = - - :
16 50 = ~ = = - :
17 51 = - = - - =
18 52 = ~ = = - :
19 53 = — = - - =
20 54 = ~ = - - :

U.S. Patent and Trademark Office
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes | 45/561 917 Rothkopf, Fletcher R.
H“NHN H“”" “H“‘ . s
BRIAN T GEDEON 3792
CPC - Searched*
Symbol Date Examiner
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of the

search.

Search Notes

Search Notes Date Examiner

Detailed EAST search history attached. 6/12/2018 BTG

Inventor name search. 6/12/2018 BTG

Search updated. 12/12/2018 BTG

IDS considered. 01/17/2019 BTG

IDSs filed with RCE considered. 02/15/2019 BTG

Search updated to consider IDS. 05/06/2019 BTG

Search updated to consider IDS with RCE. 05/23/2019 BTG

Search updated to consider IDS with RCE. 08/19/2019 BTG

Interference Search

lsjincgzlss/CPC US Subclass/CPC Group Date Examiner
US PG-Pub, USPAT claim text search. 12/12/2018 BTG

U.S. Patent and Trademark Office

Page 1 of 2
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Application/Control No. Applicant(s)/Patent Under Reexamination
Search Notes 15161917 Rothkopf, Fletcher R.
H“NHN H“”" “H“‘ . s
BRIAN T GEDEON 3792
U.S. Patent and Trademark Office Part of Paper No.: 20190819

Page 2 of 2
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |s.s1 917 Rothkopf, Fletcher R.
H “ “ H“ Examiner Art Unit
BRIAN T GEDEON 3792

CPC

Symbol Type Version
G04G 17 F 2013-01:01
A61B 5 | 201:3-01=04
A61B 5 | 2013-01-01
A61B 5 | 2013-01:01
GO6F 1 | 2013:01:01
A61B 5 | 20130101
G04G 21 | 2013-01:01
G04B 39 | 2013-01-01
GO6F 1 | 2013-01:01
GO6F 1 1 2013-01-01
GO6F 3 | 2013-01:01
GO6F 3 | 2043-01:=01
A61B 5 | 2013-01:01
AB1B 5 A 2013-01:01
A61B 5 A 2013-01-01
A61B 5 A 2043-01=01
G04B 3 A 2013-01-01
G04G 13 A 2013:01=01
AB1B 5 A 2013:01:01
CPC Combination Sets

Symbol Type Set Ranking Version
NONE

Total Claims Allowed:

(Assistant Examiner) (Date) 20

/BRIAN T GEDEON/
Primary Examiner, Art Unit 3792

(Primary Examiner)

19 August 2019

(Date)

O.G. Print Claim(s) | O.G. Print Figure

1

6

U.S. Patent and Trademark Office

Page 1 of 3
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/ssue Classification

Application/Control No. Applicant(s)/Patent Under Reexamination

15/261,917 Rothkopf, Fletcher R.
Examiner Art Unit
BRIAN T GEDEON 3792

INTERNATIONAL CLASSIFICATION

CLAIMED

G04G

G04G

AG1B

AG1B

AG61B

AG1B

NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS

SUBCLASS

CROSS REFERENCES(S)

CLASS

SUBCLASS (ONE SUBCLASS PER BLOCK)

NONE

(Assistant Examiner)

(Date)

Total Claims Allowed:

20

/BRIAN T GEDEON/
Primary Examiner, Art Unit 3792

(Primary Examiner)

19 August 2019

(Date)

O.G. Print Claim(s) | O.G. Print Figure
1 6

U.S. Patent and Trademark Office

Page 2 of 3
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/ssue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

15/261,917 Rothkopf, Fletcher R.
Examiner Art Unit
BRIAN T GEDEON 3792
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| "20100106029" | "20100292589" | "20110003665" | "20110152637" | "20120244995" | "20130296723" | "20130338460" | "20140073969" }PGPUB; 10:37
| "20140107493" | "20140167973" | "20140249398" | "20140257533" | "20140257534" | "20140257535" | "20140274159" | "20140278139" §USPAT;
| "20140354527" | "20150374310" | "4830017" | "4893631" | "4987898" | "5243992" | "5617867" | "6371920" | "6443906" | "6475153" | USOCR
"6723054" | "7539532").PN. OR ("9848825"). URPN
527 416 ("20010008074" | "20040020856" | "20040152957" | "20070279852" | "20120293323" | "20130222271" | "20140207264" | "20140275852" {US- OR ON 2018/05/30;
| "20140378777" | "20150026647" | "20150371516" | "6619835" | "6736759" | "6832109" | "8988349" | "9288836").PN. OR PGPUB; 10:39
(19737212").URPN USPAT;
USOCR
528 149 ("20020055117" | "20030165954" | "20030175993" | "20060057707" | "20080022089" | "20080038738" | "20080266546" | "20130146659" {US- OR ON 2018/05/30:
| "20130231711" | "20130234850" | "20130346168" | "20140139422" | "20140139486" | "20140139637" | "20140143737" | "20140180595" }PGPUB; 10:41
| "20140239065" | "20140275850" | "20140275852" | "20140275854" | "20140276244" | "20140316305" | "20140366123" | "20150073907" {USPAT;
| "20150186609" | "20150196200" | "20150238150" | "20150366518" | "20150371215" | "20160036811" | "20160037346" | "20160125600" §USOCR
| "20160162873" | "20160239624" | "20160286210" | "20160328282" | "20160374588" | "20160379205" | "20170011210" | "20170011223"
| "20170018150" | "20170031449" | "20170039358" | "20170071483" | "8784271" | "9100493" | "9299238").PN. OR ("9704154"). URPN.
529 {13 ("20020167488" | "20040030753" | "20050195805" | "20050272408" | "20060036642" | "20110080289" | "20110234414" | "20120052922" {US- OR ON 2018/05/30;
| "20120218101" | "20130002441" | "20130325922" | "20150279168" | "8744113").PN. OR ("9622214").URPN. PGPUB; 10:55
USPAT;
USOCR
S30 417 ("20030099459" | "4736196" | "5537102" | "5883576" | "5936530" | "6158884" | "6255951" | "6350055" | "6396403" | "6431455" | Us- OR ON 2018/05/30:
"7133843").PN. OR ("7474592").URPN. PGPUB; 10:57
USPAT:
USOCR
S31 {45 (US-20160350514-$ or US-20160274726-$ or US-20150313542-$ or US-20160367987-$ or US-20160198996-$ or US-20160091965-$ or US- {US- OR ON 2018/05/30:
20140278139-$ or US-20140107493-$ or US-20110003665-$ or US-20150026647-$ or US-20140378777-$ or US-20140275852-$ or US- PGPUB; 12:03
20170071483-$ or US-20170039358-§ or US-20170011210-$ or US-20160379205-$ or US-20150186609-$ or US-20140366123-§ or US- USPAT
20140276244-$ or US-20140139486-$ or US-20130234850-$ or US-20030175993-$).did. or (US-9848825-§ or US-9737221-$ or US-
19737212-$ or US-9704154-§ or US-9629120-$ or US-9622214-$ or US-8738118-§ or US-8727977-§ or US-8630633-$ or US-8617069-§ or
US-8527038-$ or US-7674231-§ or US-7474592-§ or US-6694158-§ or US-5722397-§ or US-6443906-$ or US-9288836-§ or US-9423418-§ or
US-9091715-$ or US-6431455-§ or US-6350055-$ or US-6255951-§ or US-6158884-$).did.
532 {1 "15261912" Us- OR ON 2018/05/30;
PGPUB; 12:09
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-405-

USPAT

S33 133545 (smartwatch) OR (smart NEAR watch) US- OR ON 2018/05/30;
PGPUB; 12:28
USPAT

534 14223931 Yapple US- OR ON 2018/05/ 30!
PGPUB; 12:28
USPAT

S35 118043 533 AND S34 Us- OR ON 2018/05/30:
PGPUB; 12:28
USPAT

S36 12386928 Yicurve$d Us- OR ON 2018/05/30;
PGPUB; 12:29
USPAT

537 {1219 S35 AND S36 Us- OR ON 2018/05/ 30
PGPUB; 12:29
USPAT

538 11756218 Hrectangular Us- OR ON 2018/05/30:
PGPUB; 12:29
USPAT

539 {345 537 AND S38 US- OR ON 2018/05/ 30
PGPUB; 12:29
USPAT

540 418177 §((("Apple”) near3 ("Inc"))).AS, AANM. USPAT YOR ON 2018/05/30!

14:59

541 133545 (smartwatch) OR {smart NEAR watch) Us- OR ON 2018/05/ 30
PGPUB; 14:59
USPAT

542 4407 540 AND 41 US- OR ON 2018/05/30:
PGPUB; 14:59
USPAT;
USOCR;
FPRS;
EPO;
JPO

543 279935  Ycrown Us- OR ON 2018/05/ 30!
PGPUB; 15:02
USPAT;
USOCR;
FPRS;
EPO;
\JPO

544 418 542 AND $43 Us- OR ON 2018/05/30;
PGPUB; 15:02
USPAT;
USOCR;
FPRS;
EPO;
JPO

545 120000 H(heart NEAR rate} US- OR ON 2018/05/30:
PGPUB; 15:03
USPAT;
USOCR;
FPRS;
EPO;
JPO

546 139 542 AND $45 Us- OR ON 2018/05/ 30
PGPUB; 15:03
USPAT;
USOCR;
FPRS;
EPO;
WJPO

547 4482 "iwatch” Us- OR ON 2018/05/30;
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PGPUB;
USPAT;
USOCR;
FPRS;

\JPO

15:09

23

1S40 AND S47

Us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

ON

2018/05/30:
15:09

"15261912"

US-
PGPUB;
USPAT;
USOCR;
FPRS;

JPO

OR

ON

2018/05/30:
15:12

248238

(photosensor OR photodetector}

US-
PGPUB;
USPAT;
USOCR;
FPRS;

\JPO

OR

ON

2018/05/30:
15:21

542 AND S50

US-
PGPUB;
USPAT;
USOCR;
FPRS;

JPO

OR

ON

2018/05/30:
15:21

155606

sapphire

US-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

ON

2018/05/30:
15:23

542 AND 852

US-
PGPUB;
USPAT;
USOCR;
FPRS;

\JPO

OR

ON

2018/05/30:
15:23

1S54

58538

(transparent NEAr cover)

Us-
PGPUB;
USPAT;
USOCR;
FPRS:
EPO;

ON

2018/05/30:
15:59

542 AND S54

Us-
PGPUB;
USPAT;
USOCR;
FPRS;
EFO;

OR

ON

2018/05/30;
15:59

1556

6820268

cover
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-406-

US-
PGPUB;
USPAT;

ON

2018/05/30:
16:00
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USOCR;
FPRS;
EPO;
PO

81

541 AND S54

US-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
PO

OR

ON

2018/05/30:
16:00

"20110019123" | "20110072856" | "20110223840" | "20120118228" | "20120135177" | "20120299841" | "20130002583" | "20130071601"
20130140965 | "20130188366" | "20130236699" | "20140178647" | "20150085429" | "20150085432" | "20160058375" | "20160064800"
“20160378069" | "20160378070" | "20160378071" | "3740944" | "3911670" | "4561783" | "5369267" | "5545277" | "6206563" |

'6406769" | "6677906" | "7712954" | "8596860" | "8721917" | "8824140" | "9271395" | "9288294" | "9369553").PN. OR

(79977464"). URPN,

("20030197648" | "20050156908" | "20060196849" | "20060273304" | "20080164578" | "20090104409" | "20090124062" | "20100231466"
|
|
|

US-

PGPUB;
USPAT;
USOCR

OR

ON

2018/05/30:
16:04

850

biosensor AND ((wrist NEAR watch) OR wristwatch)

US-
PGPUB;
USPAT;
USOCR;
FPRS;

\JPO

OR

ON

2018/05/30!
16:08

719

L AND S59

US-

PGPUB;
USPAT;
USOCR

OR

ON

2018/05/30:
16:08

540 AND S59

US-

PGPUB;
USPAT;
USOCR

OR

ON

2018/05/30:
16:08

562

58057

((wrist NEAR watch) OR wristwatch)

Us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;

ON

2018/05/ 30!
16:08

967

540 AND S62

Us-
PGPUB;
USPAT;
USOCR;
FPRS;

JPO

OR

ON

2018/05/30:
16:09

545 AND S63

US-
PGPUB;
USPAT;
USOCR;
FPRS;

PO

OR

ON

2018/05/30:
16:09

68

552 AND S63

US-
PGPUB;
USPAT;
USOCR;
FPRS;

JPO

OR

ON

2018/05/ 30!
16:14

5183

545 AND S62

file:///C/Users/bgedeon/Documents/e-Red%20Folder/15261917/EASTSearchHistory. 15261917 _Accessible Version.htm([8/19/2019 9:06:08 AM]

-407-

US-

PGPUB;
USPAT;
USOCR;

FPRS;

OR

ON

2018/05/30:
16:17
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-408-

EPO;
JPO
567 {221 552 AND S66 US- OR ON 2018/05/ 30
PGPUB; 16:18
USPAT;
USOCR;
FPRS;
EPO;
JPO
568 {72 (US-20160350514-$ or US-20160274726-$ or US-20150313542-$ or US-20160367987-$ or US-20160198996-$ or US-20160091965-$ or US- {US- OR ON 2018/05/31
20140278139-$ or US-20140107493-$ or US-20110003665-$ or US-20150026647-$ or US-20140378777-$ or US-20140275852-$ or US- PGPUB; 09:38
20170071483-$ or US-20170039358-$ or US-20170011210-§ or US-20160379205-$ or US-20150186609-$ or US-20140366123-§ or US- USPAT
20140276244-$ or US-20140139486-$ or US-20130234850-$ or US-20030175993-$ or US-20160313703-$ or US-20160064804-§ or US-
20160064800-$ or US-20150085429-$).did. or (US-20130236699-$ or US-20090124062-$).did. or (US-9848825-$ or US-9737221-$ or US-
9737212-$ or US-9704154-$ or US-9629120-§ or US-9622214-$ or US-8738118-$ or US-8727977-§ or US-8630633-$ or US-8617069-§ or
US-8527038-$ or US-7674231-$ or US-7474592-$ or US-6694158-$ or US-5722397-$ or US-6443906-$ or US-9288836-$ or US-9423418-§ or
US-9091715-§ or US-6431455-§ or US-6350055-$ or US-6255951-§ or US-6158884-§ or US-9781984-§ or US-9575591-$ or US-D727198-
$).did. or (US-D728624-$ or US-D737159-$ or US-D741726-$ or US-D752044-$ or US-D758219-$ or US-D758363-$ or US-9459781-§ or US-
D768634-$ or US-9507459-$ or US-9547425-$ or US-D790517-$ or US-9288294-$ or US-8596860-$ or US-9791833-$ or US-9591913-$ or
US-9680205-$ or US-7654732-§ or US-7682070-$).did.
569 {40 ("20100193972" | “20110186324" | "20110210825" | "20110222248" | "20110241949" | "20120028679" | "20120133597" | "20120223865" }US- OR ON 2018/05/31
| "20130044074" | "20130052947" | "20130078917" | "20130140965" | "20130229362" | "20130234910" | "20130300618" | "20130321216" }{PGPUB; 09:53
| '20140080411" | "20140112511" | "20140132462" | "20140133074" | "20140170975" | "20140209691" | "20140213178" | "20140218250" §USPAT;
| "20140226291" | "20140232609" | "20150035709" | "20150207913" | "20150311960" | "20150351292" | "5768217" | "6825751" | USOCR
'7233201" | "7506436" | "7815820" | "8502739" | "8679393" | "8766858" | "8780581" | "8803745").PN. OR ("9680205").URPN.
S70 {3 (9242085| 20080033504/ 9011355) .pn. Us- OR ON 2018/05/31
PGPUB; 09:54
USPAT;
USOCR
S71 437 ("1313644" | "1692079" | "1817475" | "20040025984" | "20070125816" | "20080060224" | "20080086911" | "20120102691" | US- OR ON 2018/05/31
'20140070042" | “20140094728" | "20150135410" | "20160255944" | "20160272458" | "20160345653" | "20160345661" | "3890801" | PGPUB; 11:05
"4941236" | "5485848" | "6301754" | "6799887" | "7562640" | "7618384" | "7690220" | "7752774" | "8147417" | "8370998" | "8522456" | HUSPAT;
'8769844" | "9044372" | "9129503" | "9144273" | "9204690" | "9307804" | "9365387").PN. OR ("9781984"). URPN. USOCR
572 4437806 {(contour$4 OR round$4 OR curve$d) US- OR ON 2018/05/31
PGPUB; 12:08
USPAT;
USOCR
573 158102 ((wrist NEAR watch) OR wristwatch) US- OR ON 2018/05/31
PGPUB; 12:08
USPAT;
USOCR;
FPRS;
EPO;
\JPO
574 {15419 572 AND §73 Us- OR ON 2018/05/31
PGPUB; 12:08
USPAT;
USOCR
S75 {66 watchface us- OR ON 2018/05/31
PGPUB; 12:08
USPAT;
USOCR
S76 126 ("2225474" | "3469391" | "4034552" | "4167850" | "4194355" | "4417821" | "4506992").PN. OR ("4903253").URPN. Us- OR ON 2018/05/31
PGPUB; 12:12
USPAT;
USOCR
S77 {69 ("20100061191" | "3640065" | "4903253" | "5265009" | "5386933" | "6655831" | "6712501" | "6970157" | "7004469" | "7106197" | US- OR ON 2018/05/31
77084577 | "8647268" | "8766805" | "9060683" | "9551608" | "D287471" | "D439172" | "D496589" | "D513195" | "D528018" | "D528439" | $PCPUB; 12:12
"D528928" | "D558227" | "D563434" | "D569389" | "D572266" | "D574735" | "D578922" | "D584170" | "D586823" | "D589375" | "D596610" jUSPAT;
| "D616417" | "D637094" | "D637918" | "DE50706" | "DE51216" | "DE66503" | "DE81483" | "DE99701" | "D712870" | "D728624" | USOCR
"D737156" | "D737157" | "D737158" | "D737159" | "D741726" | "D744356" | "D745421" | "D746707" | "D746868" | "D747288" | "D751070"
| "D752044" | "D756357" | "D756824" | "D757819" | "D758363" | "D759011" | *D759725" | "D765655" | "D766752" | "D771035" |
'D771504" | "D777163" | "D782537" | "D784326" | "D790517").PN. OR ("D798905").URPN.
578 {0 akana-joan.in. US- OR ON 2018/05/31
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PGPUB; 12:19
USPAT:
USOCR
579 W717 akana-jody.in Us- OR ON 2018/05/31
PGPUB; 12:19
USPAT
USOCR
IS80 406132 ((wrist NEAR watch) OR wristwatch OR watch) Us- OR ON 2018/05/31
PGPUB; 12:26
USPAT;
USOCR;
FPRS;
EPO;
JPO
581 118177  H((("Apple”) near3 ("Inc"))).AS,AANM. USPAT YOR ON 2018/05/31
12:26
582 12430 581 AND S80 Us- OR ON 2018/05/31
PGPUB; 12:26
USPAT;
USOCR;
FPRS;
EPO;
\JPO
583 1124655 Yrectangular AND orthogonal AND (contour$4 OR round$4 OR curve$d OR curvature) US- OR ON 2018/05/31
PGPUB; 12:27
USPAT:
USOCR;
FPRS;
EPO;
JPO
S84 {71 582 AND S83 US- OR ON 2018/05/31
PGPUB; 12:27
USPAT;
USOCR;
FPRS;
EPO;
JPO
585 {76 (US-20160350514-$ or US-20160274726-$ or US-20150313542-§ or US-20160367987-$ or US-20160198996-$ or US-20160091965-$ or US- {US- OR ON 2018/05/31
20140278139-$ or US-20140107493-$ or US-20110003665-$ or US-20150026647-$ or US-20140378777-$ or US-20140275852-$ or US- PGPUB; 12:42
20170071483-$ or US-20170039358-$ or US-20170011210-§ or US-20160379205-$ or US-20150186609-$ or US-20140366123-§ or US- USPAT
20140276244-§ or US-20140139486-§ or US-20130234850-$ or US-20030175993-$ or US-20160313703-$ or US-20160064804-§$ or US-
20160064800-$ or US-20150085429-$).did. or (US-20130236699-$ or US-20090124062-$).did. or (US-9848825-$ or US-9737221-$ or US-
9737212-$ or US-9704154-$ or US-9629120-$ or US-9622214-$ or US-8738118-§ or US-8727977- or US-8630633-$ or US-8617069-§ or
US-8527038-$ or US-7674231-$ or US-7474592-$ or US-6694158-$ or US-5722397-$ or US-6443906-$ or US-9288836-$ or US-9423418-§ or
US-9091715-§ or US-6431455-§ or US-6350055-$ or US-6255951-§ or US-6158884-§ or US-9781984-§ or US-9575591-$ or US-D727198-
$).did. or (US-D728624-$ or US-D737159-$ or US-D741726-$ or US-D752044-$ or US-D758219-$ or US-D758363-§ or US-9459781-§ or US-
D768634-$ or US-9507459-$ or US-9547425-$ or US-D790517-$ or US-9288294-$ or US-8596860-$ or US-9791833-$ or US-9591913-§ or
US-9680205-$ or US-7654732-§ or US-7682070-$ or US-4903253-$ or US-8766805-$ or US-D578922-$ or US-D647107-$) .did.
586 {78 ely-colin-m.in US- OR ON 2018/05/31
PGPUB; 12:43
USPAT
587 {52 de-jong-erik-g.in. US- OR ON 2018/05/31
PGPUB; 12:46
USPAT
S88 {75 memering-dale-n.in..in. US- OR ON 2018/05/31
PGPUB; 12:48
USPAT
589 {75 memering-dale-n.in. US- OR ON 2018/05/31
PGPUB; 12:48
USPAT
1S90 4 mylvaganam-jeffrey-c.in. US- OR ON 2018/05/31
PGPUB; 12:51
USPAT
591 i3 ("20120169465" | "20120245439" | "20130231574").PN. Us- OR ON 2018/05/31
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13:00

592

'20150186609".pn

ON

2018/05/31
13:54

593

908170

convex

ON

2018/05/31
14:15

S85 AND S93

PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

ON

2018/05/31
14:15

1304822

mask

US-
PGPUB;
USPAT;
USOCR;
FPRS;

JPO

OR

ON

2018/05/31
14:18

585 AND S95

US-
PGPUB;
USPAT;
USOCR;
FPRS;

\JPO

OR

ON

2018/05/31
14:19

(20150186609| 20140275852| 20140107493| 2013023669 4903253).pn.

US-
PGPUB;
USPAT;
USOCR;
FPRS;

JPO

OR

ON

2018/06/01
08:01

"14145856"

US-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

ON

2018/06/01
09:52

"14073550"

US-
PGPUB;
USPAT;
USOCR;
FPRS;

\JPO

OR

ON

2018/06/01
09:55

S100

("20110121449" | "20130072765" | "20140121471" | "20140334083" | "20150065840" | "3515798" | "6500367" | "8591411").PN.

Us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;

ON

2018/06/01
09:58
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S101 {77

(US-20160350514-§ or US-20160274726-§ or US-20150313542-§ or US-20160367987-$ or US-20160198996-§ or US-20160091965-§ or US-
20140278139-$ or US-20140107493-$ or US-20110003665-$ or US-20150026647-$ or US-20140378777-§ or US-20140275852-$ or US-
20170071483-$ or US-20170039358-$ or US-20170011210-$ or US-20160379205-$ or US-20150186609-$ or US-20140366123-$ or US-
20140276244-$ or US-20140139486-$ or US-20130234850-¢ or US-20030175993-$ or US-20160313703-$ or US-20160064804-§ or US-
20160064800-$ or US-20150085429-8).did. or (US-20130236699-$ or US-20090124062-$ or US-20150124415-$).did. or (US-9848825-§ or
US-9737221-§ or US-9737212-§ or US-9704154-§ or US-9629120-§ or US-9622214-$ or US-8738118-§ or US-8727977- or US-8630633-$ or
US-8617069-8 or US-8527038-§ or US-7674231-$ or US-7474592-§ or US-6694158-§ or US-5722397-§ or US-6443906-§ or US-9288836-$ or
US-9423418-§ or US-9091715-$ or US-6431455-$ or US-6350055-§ or US-6255951-$ or US-6158884-§ or US-9781984-§ or US-9575591-$ or
US-D727198-8) did. or (US-D728624-$ or US-D737159-$ or US-D741726-$ or US-D752044-§ or US-D758219-§ or US-D758363-$ or US-
9459781-$ or US-D768634-$ or US-9507459-§ or US-9547425-$ or US-D790517-§ or US-9288294-§ or US-8596860-$ or US-9791833- or
US-9591913-§ or US-9680205-$ or US-7654732-$ or US-7682070-§ or US-4903253-$ or US-8766805-$ or US-D578922-$ or US-D647107-

) did

US-
PGPUB;
USPAT

OR

ON

2018/06/01
14:39

5102 1280007

crown

US-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;

OR

ON

2018/06/01
14:39

5103 {6

5101 AND S102

US-
PGPUB;
USPAT;
USOCR;
FPRS;

WJPO

ON

2018/06/01
14:39

5104 {740594

acoustic

Us-
PGPUB;
USPAT;
USOCR;
FPRS;

JPO

OR

ON

2018/06/01
14:40

5105 {21

5101 AND S104

US-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;

JPO

OR

ON

2018/06/01
14:40

5106 2738169

gasket OR seal

US-
PGPUB;
USPAT;
USOCR;
FPRS;

\JPO

OR

ON

2018/06/01
14:42

5107 {0

5101 AND LL6

Us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

ON

2018/06/01
14:42

S108 {16

5101 AND S106

US-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

ON

2018/06/01
14:42

5109 11304822

mask
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US-

PGPUB;
USPAT;
USOCR;

FPRS;

ON

2018/06/01
15:06




EAST Search History

5110 {14

5101 AND S109

ON

2018/06/01
15:06

5111 433714

(smartwatch) OR (smart NEAR watch}

ON

2018/06/01
16:33

5112 2738169

gasket OR seal

ON

2018/06/01
16:33

5113 {2278

5111 AND S112

ON

2018/06/01
16:33

5114 1{180804

ledge

OR

ON

2018/06/01
16:33

5115 {73

5113 AND S114

PGPUB;
USPAT;
USOCR;
FPRS;

JPO

OR

ON

2018/06/01
16:34

5116 {77

(US-20160350514-$ or US-20160274726-$ or US-20150313542-§ or US-20160367987-$ or US-20160198996-$ or US-20160091965-§ or US-
20140278139-$ or US-20140107493-$ or US-20110003665-$ or US-20150026647-$ or US-20140378777-$ or US-20140275852-$ or US-
20170071483-$ or US-20170039358-$ or US-20170011210-$ or US-20160379205-$ or US-20150186609-§ or US-20140366123-$ or US-
20140276244-$ or US-20140139486-$ or US-20130234850-$ or US-20030175993-$ or US-20160313703-$ or US-20160064804-§ or US-
20160064800-$ or US-20150085429-8).did. or (US-20130236699-$ or US-20090124062-8 or US-20150124415-$).did. or (US-9848825-§ or
US-9737221-§ or US-9737212-$ or US-9704154-§ or US-9629120-§ or US-9622214-$ or US-8738118-§ or US-8727977-§ or US-8630633-$ or
US-8617069-$ or US-8527038-§ or US-7674231-$ or US-7474592-§ or US-6694158-$ or US-5722397-§ or US-6443906-§ or US-9288836-$ or
US-9423418-§ or US-9091715-§ or US-6431455-$ or US-6350055-§ or US-6255951-$ or US-6158884-$ or US-9781984-§ or US-9575591-§ or
US-D727198-$) did. or (US-D728624-§ or US-D737159-$ or US-D741726-$ or US-D752044-$ or US-D758219-§ or US-D758363-$ or US-
9459781-$ or US-D768634-§ or US-9507459-§ or US-9547425-$ or US-D790517-§ or US-9288294-§ or US-8596860-$ or US-9791833-8 or
US-9591913-§ or US-9680205-$ or US-7654732-$ or US-7682070-§ or US-4903253-$ or US-8766805-§ or US-D578922-$ or US-D647107-

) did.

US-
PGPUB;
USPAT

OR

ON

2018/06/01
16:36

5117 #461759

gasket

Us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;

OR

ON

2018/06/01
16:36

5118 35

5116 AND S117
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US-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;

OR

ON

2018/06/01
16:36




EAST Search History
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\JPO
5119 16 (15261914|15261917|15627321| 15870718| 15879223 14842617) us- OR ON 2018/06/04
PGPUB; 16:46
USPAT;
USOCR;
FPRS;
EPO;
JPO
5120 477 (US-20160350514-$ or US-20160274726-$ or US-20150313542-§ or US-20160367987-$ or US-20160198996-$ or US-20160091965-§ or US- §US- OR ON 2018/06/04:
20140278139-§ or US-20140107493-§ or US-20110003665-$ or US-20150026647-$ or US-20140378777-$ or US-20140275852-§ or US- PGPUB; 18:22
20170071483-$ or US-20170039358-$ or US-20170011210-$ or US-20160379205-$ or US-20150186609-$ or US-20140366123-$ or US- USPAT
20140276244-$ or US-20140139486-$ or US-20130234850-$ or US-20030175993-$ or US-20160313703-$ or US-20160064804-§ or US-
20160064800-$ or US-20150085429-$).did. or (US-20130236699-$ or US-20090124062-$ or US-20150124415-$).did. or (US-9848825-§ or
US-9737221-$ or US-9737212-$ or US-9704154-$ or US-9629120-$ or US-9622214-$ or US-8738118-$ or US-8727977-$ or US-8630633-$ or
US-8617069-$ or US-8527038-$ or US-7674231-§ or US-7474592-§ or US-6694158-§ or US-5722397-$ or US-6443906-$ or US-9288836-§ or
US-9423418-$ or US-9091715-$ or US-6431455-$ or US-6350055-$ or US-6255951-$ or US-6158884-$ or US-9781984-$ or US-9575591-§ or
US-D727198-$).did. or (US-D728624-§ or US-D737159-§ or US-D741726-$ or US-D752044-$ or US-D758219-§ or US-D758363-$ or US-
9459781-$ or US-D768634-$ or US-9507459- or US-9547425-$ or US-D790517-$ or US-9288294-§ or US-8596860-$ or US-9791833-§ or
US-9591913-$ or US-9680205-$ or US-7654732-$ or US-7682070-$ or US-4903253-$ or US-8766805-$ or US-D578922-$ or US-D647107-
6 did.
5121 4132091  Ysapphire Us- OR ON 2018/06/04;
PGPUB; 19:38
USPAT
5122 {9 5120 AND S121 US- OR ON 2018/06/04;
PGPUB; 19:39
USPAT
5123 477 (US-20160350514-$ or US-20160274726-$ or US-20150313542-$ or US-20160367987-$ or US-20160198996-$ or US-20160091965-$ or US- RUS- OR ON 2018/06/07;
20140278139-$ or US-20140107493-$ or US-20110003665- or US-20150026647-$ or US-20140378777-$ or US-20140275852-§ or US- PGPUB; 15:23
20170071483-$ or US-20170039358-§ or US-20170011210-$ or US-20160379205-$ or US-20150186609-$ or US-20140366123-§ or US- USPAT
20140276244-$ or US-20140139486-$ or US-20130234850-§ or US-20030175993-§ or US-20160313703-$ or US-20160064804-§ or US-
20160064800-§ or US-20150085429-$).did. or (US-20130236699-$ or US-20090124062-§ or US-20150124415-§).did. or (US-9848825-§ or
US-9737221-$ or US-9737212-$ or US-9704154-$ or US-9629120-$ or US-9622214-$ or US-8738118-$ or US-8727977-$ or US-8630633-$ or
US-8617069-$ or US-8527038-$ or US-7674231-§ or US-7474592- or US-6694158-$ or US-5722397-$ or US-6443906-§ or US-9288836-$ or
US-9423418-$ or US-9091715-§ or US-6431455-§ or US-6350055-§ or US-6255951-§ or US-6158884-$ or US-9781984-§ or US-9575591-§ or
US-D727198-$).did. or (US-D728624-$ or US-D737159-$ or US-D741726-$ or US-D752044-$ or US-D758219-$ or US-D758363-$ or US-
19459781-$ or US-D768634-$ or US-9507459- or US-9547425-§ or US-D790517-§ or US-9288294-§ or US-8596860-$ or US-9791833-§ or
US-9591913-$ or US-9680205-$ or US-7654732-$ or US-7682070-$ or US-4903253-$ or US-8766805-$ or US-D578922-$ or US-D647107-
$).did.
5124 477772 crown AND (rotary OR rotation}) US- OR ON 2018/06/07;
PGPUB; 15:23
USPAT;
USOCR;
FPRS;
EPO;
JPO
5125 45 15123 AND S124 Us- OR ON 2018/06/07:
PGPUB; 15:24
USPAT:
USOCR;
FPRS;
EPO;
\JPO
5126 {33999 (smartwatch) OR (smart NEAR watch) US- OR ON 2018/06/07;
PGPUB; 15:24
USPAT
15127 4162 15126 AND 5124 Us- OR ON 2018/06/07:
PGPUB; 15:24
USPAT:
USOCR;
FPRS;
EPO;
\JPO
5128 #406910 ¥(watch OR wristwatch OR (wrist NEAR watch)) Us- OR ON 2018/06/07;
PGPUB; 15:32
USPAT;




EAST Search History

USOCR;
FPRS;

JPO

5129

3396

5124 AND S128

US-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
PO

OR

ON

2018/06/07:
15:32

5130

'20150124415" pn.

Us-
PGPUB;
USPAT;
USOCR;
FPRS;

PO

OR

ON

2018/06/07:
15:36

5131

"15261912"

Us-
PGPUB;
USPAT;
USOCR;
FPRS;

\JPO

OR

ON

2018/06/07:
15:52

5132

(speaker SAME (recess OR aperture) SAME fluid SAME (intrusion ORingress))

US-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
PO

ON

2018/06/07:
16:03

5133

(waterproof NEAR port}

US-
PGPUB;
USPAT;
USOCR;
FPRS;

WJPO

ON

2018/06/07
16:04

5134

5126 AND 5133

US-
PGPUB;
USPAT;
USOCR;
FPRS;

\JPO

ON

2018/06/07:
16:04

5135

5128 AND 5133

US-
PGPUB;
USPAT;
USOCR;
FPRS;

JPO

OR

ON

2018/06/07:
16:04

5136

(waterproof SAME (audio OR acoustic) SAME port)

US-
PGPUB;
USPAT;
USOCR;
FPRS;

WJPO

OR

ON

2018/06/07:
16:09

5137

5126 AND 5136
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Us-
PGPUB;
USPAT;
USOCR;
FPRS;

OR

ON

2018/06/07:
16:09




EAST Search History

EPO;
JPO
5138 {56 5128 AND S136 US- OR ON 2018/06/07!
PGPUB; 16:09
USPAT;
USOCR;
FPRS;
EPO;
JPO
5139 481 (US-20160350514-$ or US-20160274726-$ or US-20150313542-$ or US-20160367987-$ or US-20160198996-$ or US-20160091965-$ or US- {US- OR ON 2018/06/07
20140278139-$ or US-20140107493-$ or US-20110003665-$ or US-20150026647-$ or US-20140378777-$ or US-20140275852-$ or US- PGPUB; 16:49
20170071483-$ or US-20170039358-$ or US-20170011210-§ or US-20160379205-$ or US-20150186609-$ or US-20140366123-§ or US- USPAT
20140276244-$ or US-20140139486-$ or US-20130234850-$ or US-20030175993-$ or US-20160313703-$ or US-20160064804-§ or US-
20160064800-$ or US-20150085429-$).did. or (US-20130236699-$ or US-20090124062-$ or US-20150124415-$).did. or (US-9848825-$ or
US-9737221-$ or US-9737212-§ or US-9704154-§ or US-9629120-§ or US-9622214-§ or US-8738118-$ or US-8727977-§ or US-8630633-§ or
US-8617069-$ or US-8527038-$ or US-7674231-$ or US-7474592-$ or US-6694158-$ or US-5722397-$ or US-6443906-$ or US-9288836-$ or
UUS-9423418-$ or US-9091715-§ or US-6431455-$ or US-6350055-§ or US-6255951-$ or US-6158884-§ or US-9781984-§ or US-9575591-§ or
US-D727198-$).did. or (US-D728624-§ or US-D737159-$ or US-D741726-$ or US-D752044-$ or US-D758219-$ or US-D758363-$ or US-
9459781-$ or US-D768634-$ or US-9507459-$ or US-9547425-$ or US-D790517-$ or US-9288294-$ or US-8596860-$ or US-9791833-$ or
US-9591913-§ or US-9680205-§ or US-7654732-§ or US-7682070-§ or US-4903253-§ or US-8766805-$ or US-D578922-§ or US-D647107-§
or US-3577876-§ or US-9300344-$ or US-9615476-$ or US-9625944-$).did.
S140 {1 "8229535".pn. US- OR ON 2018/06/ 07
PGPUB; 16:50
USPAT
5141 45 ("20040047244" | "20150366098" | "20180307363" | "5960366" | "9520100"}.PN Us- OR ON 2018/12/12;
PGPUB; 09:35
USPAT
5142 44 ("20180239306" | "20180246469" | "20180299834" | "9971405").PN. Us- OR ON 2018/12/12;
PGPUB; 09:36
USPAT
5143 {2 ("20110158057" | "9141087").PN. US- OR ON 2018/12/12;
PGPUB; 09:36
USPAT
5144 410 ("0062016" | "10001817" | "20130191220" | "20160147432" | "20160170598" | "20160170608" | "6396006" | "8294670" | "9552023" | Us- OR ON 2018/12/12;
'9659482") PN PGPUB; 09:37
USPAT
5145 417 (US-0147432-§ | US-0170598-$ | US-0170608-§ | US-0170624-$ | US-0191220-§ | US-10001817-§ | US-20130191220-§ | US-20160147432- JUS- OR ON 2018/12/12;
$ | US-20160170598-$ | US-20160170608-$ | US-20160170624-$ | US-6396006-$).DID. PGPUB; 09:39
USPAT:
USOCR;
FPRS;
EPO;
\JPO
5146 3130 (US-3577876-$ | US-4396298-$ | US-6977868-$ | US-7385874-$ | US-7682070-$ | US-7708457-§ | US-7732724-$ | US-7946758-$ | US- Us- OR ON 2018/12/12;
8143981-§ | US-8229535-§ | US-8508511-§ | US-8562489-§ | US-9028134- | US-9030446-$ | US-9086717-§ | US-9101184- | US- PGPUB; 09:42
9241635-$ | US-9256209-§ | US-9386932-$ | US-9426275-$ | US-9437357-§ | US-9501044-§ | US-9532723-$ | US-9545541-§ | US- USPAT;
19599964-$ | US-9680831-$ | US-9946297-$ | US-9971305-$ | US-D717679-$ | US-D800172-$).DID. USOCR;
FPRS;
EPO;
JPO
5147 {48 (US-0011210-§ | US-0018846-$ | US-0031449-$ | US-0098309-¢ | US-0124415-§ | US-0136613-$ | US-0136686-$ | US-0139489-§ | US- US- OR ON 2018/12/12;
0186609-$ | US-0216668-§ | US-0238138-$ | US-0242064-$ | US-0251561-§ | US-0261405- | US-0301314-$ | US-0320583-§ | US- PGPUB; 09:43
20110242064-$ | US-20130261405-$ | US-20150098309-$ | US-20150124415-$ | US-20150186609-$ | US-20160018846-$ | US- USPAT;
20160320583-§ | US-20170011210-§ | US-20170031449-§ | US-20170139489- | US-20170216668-§ | US-20170238138-§ | US- USOCR;
20170251561-$ | US-20170301314-$ | US-20180136613-$ | US-20180136686-$).DID. FPRS;
EPO;
WJPO
5148 41560618 Y¥ceramic US- OR ON 2018/12/12;
PGPUB; 09:44
USPAT:
USOCR;
FPRS;
EPO;
\JPO

file:///C/Users/bgedeon/Documents/e-Red%20Folder/15261917/EASTSearchHistory. 15261917 _Accessible Version.htm([8/19/2019 9:06:08 AM]

-415-




EAST Search History

5149

5146 AND 5148

US-
PGPUB;
USPAT;
USOCR;
FPRS;

JPO

OR

ON

2018/12/12:
09:44

5150

5147 AND S148

US-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;

JPO

OR

ON

2018/12/12:
09:46

5151

5141 AND 5148

Us-
PGPUB;
USPAT;
USOCR;
FPRS;

\JPO

OR

ON

2018/12/12
09:46

5152

5142 AND 5148

US-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

ON

2018/12/12:
09:46

5153

5143 AND S148

US-
PGPUB;
USPAT;
USOCR;
FPRS;

JPO

ON

2018/12/12:
09:47

5154

5144 AND S148

US-
PGPUB;
USPAT;
USOCR;
FPRS;

\JPO

ON

2018/12/12
09:47

5155

5145 AND 5148

UsS-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

ON

2018/12/12:
09:47

5156

"15261917"

US-
PGPUB;
USPAT;
USOCR;
FPRS;

JPO

OR

ON

2018/12/12;
09:55

5159

'8954135" .pn.

US-
PGPUB;
USPAT;
USOCR;
FPRS;

\JPO

OR

ON

2019/01/08:
10:06

5160

2907934

charge
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US-
PGPUB;

OR

ON

2019/01/08:
10:56




EAST Search History

USPAT;
USOCR;
FPRS;
EPO;
JPO

S161 {81

(US-20160350514-§ or US-20160274726- or US-20150313542-§ or US-20160367987-$ or US-20160198996-$ or US-20160091965-§ or US-
20140278139-$ or US-20140107493-$ or US-20110003665-$ or US-20150026647-$ or US-20140378777-$ or US-20140275852-$ or US-
20170071483-$ or US-20170039358-$ or US-20170011210-$ or US-20160379205-$ or US-20150186609-$ or US-20140366123-$ or US-
20140276244-§ or US-20140139486-§ or US-20130234850-§ or US-20030175993-§ or US-20160313703-$ or US-20160064804-§ or US-
20160064800-$ or US-20150085429-$).did. or (US-20130236699-$ or US-20090124062-$ or US-20150124415-$).did. or (US-9848825-$ or
US-9737221-§ or US-9737212-§ or US-9704154-§ or US-9629120-§ or US-9622214-§ or US-8738118-§ or US-8727977-§ or US-8630633-§ or
US-8617069-$ or US-8527038-$ or US-7674231-$ or US-7474592-§ or US-6694158-$ or US-5722397-$ or US-6443906-$ or US-9288836-$ or
1US-9423418-$ or US-9091715-$ or US-6431455-$ or US-6350055-$ or US-6255951-$ or US-6158884-$ or US-9781984-$ or US-9575591-$ or
US-D727198-$).did. or (US-D728624-§ or US-D737159-§ or US-D741726-$ or US-D752044-$ or US-D758219-§ or US-D758363-§ or US-
9459781-$ or US-D768634-$ or US-9507459-$ or US-9547425-$ or US-D790517-$ or US-9288294-$ or US-8596860-$ or US-9791833-§ or
US-9591913-§ or US-9680205-§ or US-7654732-§ or US-7682070-§ or US-4903253-§ or US-8766805-$ or US-D578922-§ or US-D647107-§
or US-3577876-§ or US-9300344-$ or US-9615476-$ or US-9625944-$).did.

US-
PGPUB;
USPAT

OR

ON

2019/01/08:
10:56

5162 13923649

charge$4

Us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
PO

OR

ON

2019/01/08:
10:56

5163 {29

5161 AND S162

US-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

ON

2019/01/08:
10:56

5164 {39

(wristwatch SAME (wireless NEAr charg$4})

US-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
\JPO

OR

ON

2019/01/08:
11:01

S165 {41

(smartwatch SAME (wireless NEAr charg$4))

US-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

ON

2019/01/08:
11:39

5166 {1

"15261917"

US-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

ON

2019/02/15:
08:27

5167 {22

("0012006" | "0022018" | "0032002" | "0042018" | "0052015" | "0052017" | "0052018" | "0062001" | "0092006" | "0092010" | "0102018" |
"0122008" | "20110270358" | "20140368442" | "20140375579" | "20150049059" | "20150320346" | "20150338642" | "20160338642" |
'20180196517" | "20180235491" | "5999168").PN.

US-
PGPUB;
USPAT

ON

2019/02/15;
08:30

S168 {25

(US-0049059-$ | US-0196517-$ | US-0235491-$ | US-0270358-$ | US-0320346-$ | US-0338642-$ | US-0368442-$ | US-0375579-$ | US-
20110270358-§ | US-20140368442-§ | US-20140375579-§ | US-20150049059-§ | US-20150320346-§ | US-20150338642-§ | US-
20160338642-$ | US-20180196517-$ | US-20180235491-$).DID

US-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

ON

2019/02/15:
08:38

5169 {22

(5999168| 6241684| 6361502 6982930|7113450| 7468036| 7791588| 90396 14| 904297 1| 9651922| 98989032| 9939923| 9979426( 10092203). PN.
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US-
PGPUB;
USPAT;

ON

2019/02/15:
08:40




EAST Search History

USOCR;
FPRS;

JPO

5170

1576734

CERAMIC

US-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
PO

OR

ON

2019/02/15:
08:53

5171

5169 AND S170

Us-
PGPUB;
USPAT;
USOCR;
FPRS;

PO

OR

ON

2019/02/15:
08:54

5172

5542616

optical

Us-
PGPUB;
USPAT;
USOCR;
FPRS;

\JPO

OR

ON

2019/02/ 15!
08:54

S173

5171 AND S172

US-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

ON

2019/02/15:
08:54

5174

5168 AND S172 AND $172

US-
PGPUB;
USPAT;
USOCR;
FPRS;

WJPO

ON

2019/02/15:
08:56

S175

("0012019" | "0112018" | "0122018" | "20140073486" | "20170027461" | "20180329368" | "20180335891" | "3362154" | "9001625"}.PN.

US-
PGPUB;
USPAT

ON

2019/02/ 15!
09:00

5176

(9001625| 3362154).pn.

US-
PGPUB;
USPAT;
USOCR;
FPRS;

WJPO

ON

2019/02/15:
09:02

S177

5170 AND S172 AND 5176

US-
PGPUB;
USPAT;
USOCR;
FPRS;

JPO

ON

2019/02/15:
09:02

5178

5168 AND S172

US-
PGPUB;
USPAT;
USOCR;
FPRS;

PO

OR

ON

2019/02/15:
09:22

5179

5169 AND S172

file:///C/Users/bgedeon/Documents/e-Red%20Folder/15261917/EASTSearchHistory. 15261917 _Accessible Version.htm([8/19/2019 9:06:08 AM]
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US-

PGPUB;

OR

ON

2019/02/15:
09:22




EAST Search History

USPAT;
USOCR;
FPRS;
EPO;
JPO

5180 {9 (7822469| 8908477|20170216519).pn.

US- OR
PGPUB;
USPAT;
USOCR;
FPRS;

\JPO

ON

2019/05/ 06!
10:38

5181 {9 (10209148| 10114342|8677285| 20130235704| 20160241688).pn.

Us- OR
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;

ON

2019/05/23:
10:15

EAST Search History (Interference)

Hits {{Search Query DBs

Default
Operator

Plurals

Time Stamp

0 (housing AND wearable AND cover AND biosensor AND coil AND power AND wireless AND $US-PGPUB;
ceramic).clm. USPAT

OR

ON

2018/12/12
09:35

S158 {12 "Term Removed" US-PGPUB;
USPAT

OR

ON

2018/12/12

09:39

8/19/2019 9:06:06 AM
C: Users\ bged D

\ EAST\ Wor 15261917.wsp
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EAST Search History

EAST Search History

EAST Search History (Prior Art)

Hits

Search Query

Default
Operator

Plurals

Time
Stamp

("7021442" | "7894957").PN

OR

ON

2019/08/19:
09:03

("7021442" | "7894957").PN

ON

2019/08/19:
09:03

L3 13

("10331082" | "20050088417" | "20170090599" | "20190163324" | "3733808" | "4520306" |
17286063 | "7655874" | "8975543" | "9836025").PN.

63

39

| "6967903" |

OR

ON

2019/08/19:
09:03

L4 1629821

ceramic

ON

2019/08/19:
09:04

L3 AND L4

OR

ON

2019/08/19:
09:04

L6 4619264

icharg$4

PGPUB;
USPAT;
USOCR;
FPRS;

{JPO

ON

2019/08/19:
09:07

L7 3

L3 AND L6

Us-
PGPUB;
USPAT;
USOCR;
FPRS;

PO

OR

ON

2019/08/19:
09:07

L8 5071

(optical NEAr biosensor)

Us-
PGPUB;
USPAT;
USOCR;
FPRS;

JPO

OR

ON

2019/08/19:
09:07

L9 33127

wristwatch

US-
PGPUB;
USPAT;
USOCR;
FPRS;

\JPO

OR

ON

2019/08/19:
09:08

file:///C/Users/bgedeon/Documents/e-Red%20Folder/15261917/EASTSearchHistory. 15261917 _Accessible Version.htm([8/19/2019 9:33:03 AM]
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EAST Search History

L10

L6 AND L8 AND L9

US-
PGPUB;
USPAT;
USOCR;
FPRS;

JPO

OR

ON

2019/08/19:
09:08

L11

624417

(wrist OR watch)

US-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;

JPO

OR

ON

2019/08/19:
09:12

L12

178

L6 AND L8 AND L11

Us-
PGPUB;
USPAT;
USOCR;
FPRS;

\JPO

OR

ON

2019/08/19:
09:13

L13

91182

("PPg”}

US-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

ON

2019/08/19:
09:16

L14

2319

L6 AND L11 AND L13

US-
PGPUB;
USPAT;
USOCR;
FPRS;

JPO

ON

2019/08/19:
09:17

L15

100108

biosensor

US-
PGPUB;
USPAT;
USOCR;
FPRS;

\JPO

ON

2019/08/19:
09:17

L16

168

L14 AND L15

UsS-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

ON

2019/08/19:
09:17

L17

2513

fithit

US-
PGPUB;
USPAT;
USOCR;
FPRS;

JPO

OR

ON

2019/08/19:
09:19

L18

112312

(wireless SAME charge$4)

US-
PGPUB;
USPAT;
USOCR;
FPRS;

\JPO

OR

ON

2019/08/19:
09:19

L19

266

L17 AND L18
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US-
PGPUB;

OR

ON

2019/08/19:
09:20




EAST Search History

USPAT;
USOCR;
FPRS;
EPO;
JPO

S1

(US-4914831-§ | US-6587400-$ | US-6846998- | US-7034237-§ | US-7255473-§ | US-7506269-§ | US-8456430-§ | US-8816962-§ | US-
9034666-$ | US-9176577-$ | US-9632318-$ | US-9800717-$).DID.

US-
PGPUB;
USPAT;
USOCR;
FPRS;

WJPO

OR

ON

2018/05/ 30!
09:07

(US-0018026-$ | US-0024683-$ | US-0061863-$ | US-0062623-$ | US-0103985-$ | US-0104902-§ | US-0253487-$ | US-0269715-$ | US-
0285404-$ | US-0306446-$ | US-0331869-$ | US-0335196-$ | US-0347289-$ | US-0357465-$ | US-20130335196-$ | US-20140347289-§ |
US-20160062623-§ | US-20160103985-§ | US-20160253487-§ | US-20160306446-$ | US-20170061863-§ | US-20170104902-$ | US-
20170269715-$ | US-20170285404-$ | US-20170331869-$ | US-20170357465-$ | US-20180018026-$ | US-20180024683-$).DID

Us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;

ON

2018/05/ 30!
09:07

'9836025".pn.

Us-
PGPUB;
USPAT;
USOCR;
FPRS;
EFO;

OR

ON

2018/05/30:
09:07

(US-4395134-§ | US-4634861-$ | US-4987299-§ | US-5631881-§ | US-5825353-§ | US-6392640-§ | US-6896403-§ | US-7102626-$ | US-
9430042-$).DID.

US-
PGPUB;
USPAT;
USOCR;
FPRS;

WJPO

ON

2018/05/ 30!
09:08

(US-0069713-§ | US-0109861-$ | US-0248986- | US-0307414-$ | US-20160069713-§ | US-20160109861-$ | US-20170248986-§ | US-
20170307414-$).DID.

Us-
PGPUB;
USPAT;
USOCR;
FPRS;

JPO

OR

ON

2018/05/ 30!
09:08

22

(US-2288215-$ | US-2788236-$ | US-2797592-$ | US-3410247-$ | US-4311026-$ | US-4766642-$ | US-5509174-$ | US-6502982-$ | US-
6834430-$ | US-7111365-§ | US-7285738-§ | US-7371745-§ | US-7591582-§ | US-8607662-§ | US-8783944-§ | US-8905631-$ | US-
9052696-$ | US-9244438-$).DID.

US-
PGPUB;
USPAT;
USOCR;
FPRS;

PO

OR

ON

2018/05/30:
09:09

(US-0116306-$ | US-0122656-$ | US-0130971-$ | US-0272784-$ | US-20040130971-$ | US-20090122656-$ | US-20120272784-$ | US-
20160116306-$).DID.

US-
PGPUB;
USPAT;
USOCR;
FPRS;

PO

OR

ON

2018/05/30:
09:09

201700192391 pn.

US-
PGPUB;
USPAT:
USOCR;
FPRS;

1JPO

OR

ON

2018/05/ 30!
09:10

(201600327911/201700045958).PN.
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US-

PGPUB;
USPAT;
USOCR;

ON

2018/05/30:
09:10




EAST Search History
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FPRS;
EPO;
WJPO
510 i1 '20170192391".pn. Us- OR ON 2018/05/30:;
PGPUB; 09:10
USPAT
USOCR;
FPRS;
EPO;
JPO
S11 {3 (20160327911]20170045958).PN. Us- OR ON 2018/05/30;
PGPUB; 09:10
USPAT;
USOCR;
FPRS;
EPO;
JPO
512 {4 (8188989|9947741).PN US- OR ON 2018/05/ 30
PGPUB; 09:11
USPAT;
USOCR;
FPRS;
EPO;
PO

S13 1244 (US-0003655-§ | US-0010751-$ | US-0013775-§ | US-0033430-$ | US-0037396-§ | US-0050054-$ | US-0051649-§ | US-0053468-§ | US- US- OR ON 2018/05/30:
0054813-$ | US-0058375-$ | US-0061636-$ | US-0067711-$ | US-0068857-$ | US-0069443-$ | US-0069444-$ | US-0069447-$ | US- PGPUB; 09:11
0071050-$ | US-0071098-$ | US-0073119-$ | US-0075082-$ | US-0075558-§ | US-0081375-§ | US-0082414-$ | US-0087443-§ | US- USPAT
0090148-$ | US-0098016-$ | US-0112859-$ | US-0113044-$ | US-0130914-§ | US-0132516-$ | US-0146975-$ | US-0149099-$ | US- USOCR;

0152452-§ | US-0168178-$ | US-0174590-§ | US-0197936-§ | US-0206248-$ | US-0211042- | US-0217207- | US-0221460-$ | US- FPRS;
0222756-$ | US-0227217-§ | US-0229671-§ | US-0247421-§ | US-0250377-§ | US-0258784-§ | US-0259301-§ | US-0285443-$ | US- EPO;
0306437-$ | US-0312051-$ | US-0313703-$ | US-0327630-$ | US-0340318-$ | US-0341031-$ | US-0378070-$ | US-0378071-$ | US- WJPO
0378072-$ | US-15483374-§ | US-2237860-$ | US-2497935-§ | US-2771734-$ | US-20030174590-§ | US-20040082414-§ | US-20050075558-

$ | US-20060250377-$ | US-20070013775-§ | US-20070050054- | US-20070211042-$ | US-20070222756-§ | US-20070229671-$ | US-
20070247421-§ | US-20080130914-$ | US-20090051649-§ | US-20090073119-$ | US-20090146975-$ | US-20090152452-§ | US-

20090217207-§ | US-20090285443-§ | US-20090312051-§ | US-20100033430-§ | US-20100053468-§ | US-20100081375-§ | US-

20100149099-$ | US-20110090148-$ | US-20120067711-$ | US-20120068857-$ | US-20120075082-$ | US-20120112859-$ | US-

20120113044-§ | US-20120206248-§ | US-20130037396-$ | US-20130087443-$ | US-20140071050-§ | US-20140071098-§ | US-

20140132516-§ | US-20140197936-$ | US-20140327630-§ | US-20140340318-$ | US-20150221460-$ | US-20150227217-§ | US

20150341031-$ | US-20160054813-$ | US-20160058375-$ | US-20160061636-$ | US-20160098016-$ | US-20160168178- | US-

20160258784-§ | US-20160259301-§ | US-20160306437-$ | US-20160313703-§ | US-20160378070-§ | US-20160378071-§ | US-

20160378072-$ | US-20170003655-$ | US-20170010751-$ | US-20170069443-$ | US-20170069444-$ | US-20170069447-$ | US-3040514-§ |
US-3056030-$ | US-3130539-§ | US-3495398-§ | US-3621649-§ | US-4007347-§ | US-4031341-§ | US-4037068-$ | US-4077200-§ | US-
4133404-$ | US-4170104-§ | US-4258096-$ | US-4287400-$ | US-4289400-§ | US-4311990-§ | US-4324956-$ | US-4345119-§ | US-

4364674-$ | US-4379642-$ | US-4417824-$ | US-4581509-$ | US-4600316-$ | US-4617461-$ | US-4641026-$ | US-4670737-$ | US-

4783772-§ | US-4884073-§ | US-4922070-§ | US-4931794-§ | US-4952799-§ | US-4980685-§ | US-5034602-§ | US-5214278-$ | US-

5258592-$ | US-5288993-$ | US-5347123-$ | US-5383166-$ | US-5471054-§ | US-5572314-$ | US-5583560-$ | US-5726645-$ | US-

5748111-§ | US-5841050-$ | US-5847335-§ | US-5867082-$ | US-5943233-§ | US-5953001-$ | US-5963332-§ | US-5423873-$ | US-

6069567-$ | US-6134189-§ | US-6154201-$ | US-6175679-$ | US-6246050-§ | US-6252825- | US-6304247-$ | US-6355891-§ | US-

6422740-$ | US-6477117-$ | US-6525278-$ | US-6556222-§ | US-6646635-$).DID.

514 1§99 (US-6661438-$ | US-6672758-$ | US-6794992-$ | US-6809275-$ | US-6888076-$ | US-6909378-$ | US-6914551-§ | US-6961099-$ | US- Us- OR ON 2018/05/30;
6963039-§ | US-6985107-$ | US-6987568-§ | US-6998553-§ | US-7016263-§ | US-7081905-§ | US-7119289-§ | US-7135673-$ | US- PGPUB; 09:11
7167083-$ | US-7244927-$ | US-7265336-$ | US-7274303-$ | US-7292741-§ | US-7358481-$ | US-7369308-$ | US-7404667-$ | US- USPAT;
7465917-$ | US-7520664- | US-7528824-§ | US-7545367-% | US-7593755-§ | US-7605846- | US-7634263- | US-7646677-$ | US- USOCR;
7710456-$ | US-7761246-$ | US-7763819-§ | US-7772507-§ | US-7778115- | US-7781726-¢ | US-7791597-$ | US-7856255-$ | US- FPRS;
7858583-$ | US-7865324-$ | US-8063892-$ | US-8138488-$ | US-8167126-§ | US-8169402-§ | US-8195313-$ | US-8248815-$ | US- EPO;
8263886-$ | US-8263889-§ | US-8312495-§ | US-8368677-§ | US-8371745-§ | US-8373661-§ | US-8410971-§ | US-8432368-$ | US- JPO
8439559-$ | US-8441450-$ | US-8446713-$ | US-8477118-$ | US-8493190-§ | US-8525777-$ | US-8568313-$ | US-8576044- | US-
8593598-$ | US-8614881-$ | US-8666682-$ | US-8704787-$ | US-8711093-§ | US-8724087-$ | US-8730167-$ | US-8743088-$ | US-

8824245-§ | US-8859971-$ | US-8860674-§ | US-8863219-§ | US-8878657-§ | US-8885856-§ | US-8895911-§ | US-8920022-$ | US-

8922399-$ | US-8928452-$ | US-8994827-$ | US-9024733-$ | US-9041663-$ | US-9086738-$ | US-9105413-$ | US-9123483-$ | US-

9176598-$ | US-9202372-§ | US-9213409-$ | US-9223296-§ | US-9277156-§ | US-9350850-$ | US-9449770-$ | US-9607505-§ | US-

9620312-$ | US-9627163-$ | US-RE41637-$ | US-X6-$).DID.

515 47 (3355873|20110007468|20120177237).PN. Us- OR ON 2018/05/30;

PGPUB; 09:12
USPAT:
USOCR;
FPRS;




EAST Search History

516

rothkoph-fletcher-r.in

ON

2018/05/30:
09:23

253

((("Rothkopf"} near3 ("Fletcher”) near3 ("R"})}}.INV.

ON

2018/05/ 30!
09:23

518

850

biosensor AND ({wrist NEAR watch) OR wristwatch)

OR

ON

2018/05/30:
09:24

519

517 AND S18

PGPUB;
USPAT;

USOCR;

FPRS;

JPO

OR

ON

2018/05/30:
09:24

1954995

curve

US-
PGPUB;
USPAT;

USOCR;

FPRS;

\JPO

OR

ON

2018/05/30:
09:29

244

518 AND S20

US-
PGPUB;
USPAT;

USOCR;

FPRS;

OR

ON

2018/05/30:
09:29

8927

ismartwatch

OR

ON

2018/05/30:
10:23

523

89438

biosensor

ON

2018/05/30!
10:23

524

218

S22 AND S23

ON

2018/05/30:
10:23

21

(US-20160350514-$ or US-20160274726-$ or US-20150313542-$ or US-20160367987-$ or US-20160198996-$ or US-20160091965-$).did. or
(US-9848825-§ or US-9737221-$ or US-9737212-§ or US-9704154-§ or US-9629120-$ or US-9622214-§ or US-8738118-§ or US-8727977-§

or US-8630633-§ or US-8617069-$ or US-8527038-$ or US-7674231-$ or US-7474592-$ or US-6694158-$ or US-5722397-$).did.

OR

ON

2018/05/ 30!
10:35
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EAST Search History
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526 {36 ("20030176815" | "20050228297" | "20060252999" | "20070049461" | "20070167844" | "20080039731" | "20090216132" | "20100081951" {US- OR ON 2018/05/ 30
| "20100106029" | "20100292589" | "20110003665" | "20110152637" | "20120244995" | “20130296723" | "20130338460" | "20140073969" {PCPUB; 10:37
| "20140107493" | "20140167973" | "20140249398" | "20140257533" | "20140257534" | "20140257535" | "20140274159" | "20140278139" }USPAT;
| "20140354527" | "20150374310" | "4830017" | "4893631" | "4987898" | "5243992" | "5617867" | "6371920" | "6443906" | "6475153" | USOCR
'6723054" | "7539532").PN. OR ("9848825"). URPN
527 {16 ("20010008074" | "20040020856" | "20040152957" | "20070279852" | "20120293323" | "20130222271" | "20140207264" | "20140275852" {US- OR ON 2018/05/ 30!
| "20140378777" | "20150026647" | "20150371516" | "6619835" | "6736759" | "6832109" | "8988349" | "9288836").PN. OR PGPUB; 10:39
("9737212").URPN, USPAT;
USOCR
528 {49 ("20020055117" | "20030165954" | "20030175993" | "20060057707" | "20080022089" | "20080038738" | "20080266546" | "20130146659" {US- OR ON 2018/05/30;
| "20130231711" | "20130234850" | "20130346168" | "20140139422" | "20140139486" | "20140139637" | "20140143737" | "20140180595" }{PGPUB; 10:41
| "20140239065" | "20140275850" | "20140275852" | "20140275854" | "20140276244" | "20140316305" | "20140366123" | "20150073907" {USPAT;
| "20150186609" | "20150196200" | "20150238150" | "20150366518" | "20150371215" | "20160036811" | "20160037346" | "20160125600" }USOCR
| "20160162873" | "20160239624" | "20160286210" | "20160328282" | "20160374588" | "20160379205" | "20170011210" | "20170011223"
| "20170018150" | "20170031449" | "20170039358" | "20170071483" | "8784271" | "9100493" | "9299238").PN. OR ("9704154"). URPN.
529 {13 ("20020167488" | "20040030753" | "20050195805 20050272408" | "20060036642" | "20110080289" | "20110234414" | "20120052922" {US- OR ON 2018/05/ 30!
| "20120218101" | "20130002441" | "20130325922" | "20150279168" | "8744113").PN. OR ("9622214").URPN. PGPUB; 10:55
USPAT;
USOCR
530 417 ("20030099459" | "4736196" | "5537102" | "5883576" | "5936530" | "6158884" | "6255951" | "6350055" | "6396403" | "6431455" | Us- OR ON 2018/05/30;
"7133843").PN. OR ("7474592").URPN. PGPUB; 10:57
USPAT:
USOCR
S31 145 (US-20160350514-$ or US-20160274726-$ or US-20150313542-$ or US-20160367987-$ or US-20160198996-$ or US-20160091965-$ or US- RUS- OR ON 2018/05/30;
20140278139-$ or US-20140107493-$ or US-20110003665-$ or US-20150026647-$ or US-20140378777-$ or US-20140275852-$ or US- PGPUB; 12:03
20170071483-$ or US-20170039358-§ or US-20170011210-$ or US-20160379205-$ or US-20150186609-$ or US-20140366123-§ or US- USPAT
20140276244-$ or US-20140139486-$ or US-20130234850-$ or US-20030175993-$).did. or (US-9848825-$ or US-9737221-$ or US-
19737212-$ or US-9704154-§ or US-9629120-$ or US-9622214-$ or US-8738118-$ or US-8727977-§ or US-8630633-$ or US-8617069-§ or
US-8527038-$ or US-7674231-$ or US-7474592-$ or US-6694158-$ or US-5722397-$ or US-6443906-$ or US-9288836-$ or US-9423418-§ or
US-9091715-§ or US-6431455-§ or US-6350055-$ or US-6255951-§ or US-6158884-$).did
532 i1 "15261912" US- OR ON 2018/05/30;
PGPUB; 12:09
USPAT
S33 133545 (smartwatch) OR (smart NEAR watch} US- OR ON 2018/05/30:
PGPUB; 12:28
USPAT
534 4223931 Mapple US- OR ON 2018/05/30;
PGPUB; 12:28
USPAT
S35 {8043 533 AND S34 US- OR ON 2018/05/30;
PGPUB; 12:28
USPAT
S36 12386928 jcurve$d Us- OR ON 2018/05/30:
PGPUB; 12:29
USPAT
537 41219 S35 AND S36 Us- OR ON 2018/05/30;
PGPUB; 12:29
USPAT
538 1756218 Yrectangular Us- OR ON 2018/05/ 30
PGPUB; 12:29
USPAT
539 1345 537 AND S38 US- OR ON 2018/05/30:
PGPUB; 12:29
USPAT
540 418177 Y((("Apple”) near3 ("Inc"))).AS, AANM. USPAT YOR ON 2018/05/30
14:59
541 433545 (smartwatch) OR (smart NEAR watch) US- OR ON 2018/05/30:;
PGPUB; 14:59
USPAT
542 {407 540 AND 41 US- OR ON 2018/05/30;
PGPUB; 14:59
USPAT;
USOCR;




EAST Search History

FPRS;
EPO;
PO

279935

icrown

Us-
PGPUB;
USPAT;
USOCR;
FPRS;

JPO

OR

ON

2018/05/30:
15:02

542 AND $43

US-
PGPUB;
USPAT;
USOCR;
FPRS;

JPO

OR

ON

2018/05/30:
15:02

120000

(heart NEAR rate}

US-
PGPUB;
USPAT;
USOCR;
FPRS;

JPO

OR

ON

2018/05/30!
15:03

39

542 AND $45

Us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
PO

OR

ON

2018/05/30:
15:03

"iwatch”

Us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

ON

2018/05/30:
15:09

548

540 AND $47

US-
PGPUB;
USPAT;
USOCR;
FPRS;

JPO

ON

2018/05/30!
15:09

549

"15261912"

US-
PGPUB;
USPAT;
USOCR;
FPRS;

\JPO

ON

2018/05/30:
15:12

248238

(photosensor OR photodetector)

Us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;

ON

2018/05/30:
15:21

542 AND S50
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US-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;

OR

ON

2018/05/30:
15:21




EAST Search History

552 1155606

sapphire

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

ON

2018/05/30:
15:23

1S53 {16

542 AND 852

US-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

ON

2018/05/30:
15:23

554 {58538

(transparent NEAr cover)

US-
PGPUB;
USPAT;
USOCR;
FPRS;

\JPO

OR

ON

2018/05/ 30!
15:59

S55 {3

542 AND S54

Us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;

ON

2018/05/ 30!
15:59

S56 16820268

cover

US-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;

OR

ON

2018/05/30:
16:00

S57 81

541 AND S54

US-
PGPUB;
USPAT;
USOCR;
FPRS;

WJPO

ON

2018/05/ 30!
16:00

"20090124062" | "20100231466"

"20110019123" | "20110072856" | "20110223840" | "20120118228" | "20120135177" | "20120299841" | "20130002583" | "20130071601"
20130140965 | "20130188366" | "20130236699" | "20140178647" | "20150085429" | “20150085432" | "20160058375" | "20160064800"
"20160378069" | "20160378070" | "20160378071" | "3740944" | "3911670" | "4561783" | "5369267" | "5545277" | "6206563" |

/6406769 | "6677906" | "7712954" | "8596860" | "8721917" | "8824140" | "9271395" | "9288294" | "9369553").PN. OR

(79977464").URPN,

("20030197648" | "20050156908" | "20060196849" | "20060273304" | "20080164578" | "20090104409"
|
|
|

US-

PGPUB;
USPAT;
USOCR

OR

ON

2018/05/ 30!
16:04

S59 {850

biosensor AND ({wrist NEAR watch) OR wristwatch)

Us-
PGPUB;
USPAT;
USOCR;
FPRS;

JPO

ON

2018/05/ 30!
16:08

L AND S59

US-

PGPUB;
USPAT;
USOCR

OR

ON

2018/05/ 30!
16:08

540 AND S59

US-

PGPUB;
USPAT;
USOCR

OR

ON

2018/05/30:
16:08

562 {58057

((wrist NEAR watch) OR wristwatch)
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US-

OR

ON

2018/05/30:




EAST Search History

PGPUB;
USPAT;
USOCR;
FPRS;

\JPO

16:08

967

1S40 AND S62

Us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

ON

2018/05/30:
16:09

545 AND S63

US-
PGPUB;
USPAT;
USOCR;
FPRS;

JPO

OR

ON

2018/05/30:
16:09

68

552 AND S63

US-
PGPUB;
USPAT;
USOCR;
FPRS;

\JPO

OR

ON

2018/05/30:
16:14

5183

545 AND S62

US-
PGPUB;
USPAT;
USOCR;
FPRS;

JPO

OR

ON

2018/05/30:
16:17

221

552 AND S66

US-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

ON

2018/05/30:
16:18

72

(US-20160350514-§ or US-20160274726- or US-20150313542-§ or US-20160367987-$ or US-20160198996-$ or US-20160091965-§ or US-
20140278139-$ or US-20140107493-§ or US-20110003665-$ or US-20150026647-$ or US-20140378777-$ or US-20140275852-§ or US-
20170071483-$ or US-20170039358-$ or US-20170011210-$ or US-20160379205-$ or US-20150186609-$ or US-20140366123-$ or US-
20140276244-§ or US-20140139486-§ or US-20130234850-§ or US-20030175993-§ or US-20160313703-$ or US-20160064804-§ or US-
20160064800-$ or US-20150085429-$).did. or (US-20130236699-$ or US-20090124062-$).did. or (US-9848825-$ or US-9737221-$ or US-
19737212-§ or US-9704154-§ or US-9629120-§ or US-9622214-§ or US-8738118-§ or US-8727977-§ or US-8630633-$ or US-8617069-§ or
US-8527038-$ or US-7674231-$ or US-7474592-$ or US-6694158-$ or US-5722397-$ or US-6443906-$ or US-9288836-$ or US-9423418-§ or
1US-9091715-$ or US-6431455-$ or US-6350055-$ or US-6255951-$ or US-6158884-$ or US-9781984-$ or US-9575591-$ or US-D727198-
$).did. or (US-D728624-§ or US-D737159-§ or US-D741726-$ or US-D752044-$ or US-D758219-§ or US-D758363-§ or US-9459781-§ or US-
D768634-$ or US-9507459-$ or US-9547425-§ or US-D790517-$ or US-9288294-$ or US-8596860-$ or US-9791833-$ or US-9591913-§ or
US-9680205-$ or US-7654732-§ or US-7682070-§).did.

US-
PGPUB;
USPAT

OR

ON

2018/05/31
09:38

("20100193972" | "20110186324" | "20110210825" | "20110222248" | "20110241949" | "20120028679" | "20120133597" | "20120223865"
| "20130044074" | "20130052947" | "20130078917" | "20130140965" | "20130229362" | "20130234910" | "20130300618" | "20130321216"
| "20140080411" | "20140112511" | "20140132462" | "20140133074" | "20140170975" | "20140209691" | "20140213178" | "20140218250"
| "20140226291" | "20140232609" | "20150035709" | "20150207913" | "20150311960" | "20150351292" | "5768217" | "6825751" |

"7233291" | "7506436" | "7815820" | "8502739" | "8679393" | "8766858" | "8780581"

"8803745").PN. OR ("9680205"). URPN.

US-

PGPUB;
USPAT;
USOCR

ON

2018/05/31
09:53

(9242085|20080033504| 9011355).pn.

US-

PGPUB;
USPAT;
USOCR

OR

ON

2018/05/31
09:54

S71

("1313644" | "1692079" | "1817475" | "20040025984" | "20070125816" | "20080060224" | "20080086911" | "20120102691" |
'20140070042" | “20140094728" | "20150135410" | “20160255944" | "20160272458" | "20160345653" | *20160345661" | "3890801" |
4941236 | "5485848" | "6301754" | "6799887" | "7562640" | "7618384" | "7600220" | "7752774" | "8147417" | *8370998" | "8522456" |
'8769844" | "9044372" | "9120503" | "9144273" | "9204690" | "9307804" | "9365387").PN. OR ("9781984") URPN.

US-

PGPUB;
USPAT;
USOCR

ON

2018/05/31
11:05
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EAST Search History

4437806

(contour$4 OR round$4 OR curve$d)

US-

PGPUB;
USPAT;
USOCR

OR

ON

2018/05/31
12:08

58102

((wrist NEAR watch) OR wristwatch)

US-
PGPUB;
USPAT;

USOCR;

FPRS;
EPO;
PO

OR

ON

2018/05/31
12:08

S74

15419

572 AND S73

US-

PGPUB;
USPAT;
USOCR

OR

ON

2018/05/31
12:08

575

66

ywatchface

US-

PGPUB;
USPAT;
USOCR

OR

ON

2018/05/31
12:08

576

26

("2225474" | "3469391" | "4034552" | 4167850 | "4194355" | "4417821" | "4506992").PN. OR ("4903253"). URPN.

US-

PGPUB;
USPAT;
USOCR

ON

2018/05/31
12:12

69

("20100061191" | "3640065" | "4903253" | "5265000" | "5386933" | "6655831" | "6712501" | "6970157" | "7004469" | *7106197" |
'7708457" | "8647268" | "8766805" | "9060683" | "9551608” | "D287471" | "D439172" | "DA96589" | "D513195" | "D528018" | "D528439" |
'D528928" | "D558227" | "D563434" | "D569389" | "D572266" | "D574735" | "D578922" | "D584170" | "D586823" | "D589375" | "D596610"
| "D616417" | "D637094" | "DB37918" | "DE50706" | "D651216" | "DE66503" | "D6S1483" | "D6A9701" | "D712870" | "D728624" |
'D737156" | "D737157" | "D737158" | "D737159" | "D741726" | "D744356" | "D745421" | "D746707" | "D746868" | "D747288" | "D751070"
| "D752044" | "D756357" | "D756824" | "D757819" | "D758363" | "D759011" | "D750725" | "D765655" | "D766752" | "D771035" |
'D771504" | "D777163" | "D782537" | "D784326" | "D790517").PN. OR ("D798905"). URPN.

US-

PGPUB;
USPAT;
USOCR

OR

ON

2018/05/31
12:12

akana-joan.in.

US-

PGPUB;
USPAT;
USOCR

OR

ON

2018/05/31
12:19

717

akana-jody.in

US-

PGPUB;
USPAT;
USOCR

OR

ON

2018/05/31
12:19

406132

((wrist NEAR watch) OR wristwatch OR watch)

US-
PGPUB;
USPAT;
USOCR;
FPRS;

PO

OR

ON

2018/05/31
12:26

581

18177

((("Apple”) near3 ("Inc"})).AS, AANM.

USPAT

ON

2018/05/31
12:26

2430

581 AND S80

US-
PGPUB;
USPAT;
USOCR;
FPRS;

JPO

OR

ON

2018/05/31
12:26

124655

rectangular AND orthogonal AND (contour$4 OR round$4 OR curve$4 OR curvature)

US-
PGPUB;
USPAT;
USOCR;
FPRS;

\JPO

OR

ON

2018/05/31
12:27

71

582 AND S83

file:///C/Users/bgedeon/Documents/e-Red%20Folder/15261917/EASTSearchHistory. 15261917 _Accessible Version.htm([8/19/2019 9:33:03 AM]
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US-
PGPUB;
USPAT;

OR

ON

2018/05/31
12:27




EAST Search History

USOCR;
FPRS;

JPO

(US-20160350514-$ or US-20160274726-$ or US-20150313542-$ or US-20160367987-$ or US-20160198996-$ or US-20160091965-$ or US-
20140278139-§ or US-20140107493-§ or US-20110003665-§ or US-20150026647-$ or US-20140378777-$ or US-20140275852-§ or US-
20170071483-$ or US-20170039358-$ or US-20170011210-$ or US-20160379205-$ or US-20150186609-$ or US-20140366123-$ or US-
20140276244-$ or US-20140139486-$ or US-20130234850-$ or US-20030175993-$ or US-20160313703-$ or US-20160064804-$ or US-
20160064800-§ or US-20150085429-$).did. or (US-20130236699-$ or US-20090124062-$).did. or (US-9848825-§ or US-9737221-§ or US-
9737212-$ or US-9704154-$ or US-9629120-$ or US-9622214-$ or US-8738118-$ or US-8727977-$ or US-8630633-$ or US-8617069-$ or
US-8527038-§ or US-7674231-§ or US-7474592-§ or US-6694158-§ or US-5722397-§ or US-6443906-$ or US-9288836-$ or US-9423418-§ or
US-9091715-$ or US-6431455-$ or US-6350055-$ or US-6255951-§ or US-6158884-$ or US-9781984-§ or US-9575591-$ or US-D727198-
$).did. or (US-D728624-$ or US-D737159-$ or US-D741726-$ or US-D752044-$ or US-D758219-$ or US-D758363-$ or US-9459781-$ or US-
D768634-§ or US-9507459-$ or US-9547425-§ or US-D790517-§ or US-9288294-§ or US-8596860- or US-9791833-$ or US-9591913-§ or
US-9680205-$ or US-7654732-$ or US-7682070-$ or US-4903253-§ or US-8766805-$ or US-D578922-$ or US-D647107-$).did.

US-
PGPUB;
USPAT

OR

ON

2018/05/31
12:42

586 {78

ely-colin-m.in

US-
PGPUB;
USPAT

ON

2018/05/31
12:43

de-jong-erik-g.in.

US-
PGPUB;
USPAT

OR

ON

2018/05/31
12:46

memering-dale-n.in..in.

US-
PGPUB;
USPAT

OR

ON

2018/05/31
12:48

memering-dale-n.in.

US-
PGPUB;
USPAT

OR

ON

2018/05/31
12:48

mylvaganam-jeffrey-c.in.

US-
PGPUB;
USPAT

OR

ON

2018/05/31
12:51

("20120169465" | "20120245439" | "20130231574").PN.

US-
PGPUB;
USPAT

OR

ON

2018/05/31
13:00

592 i1

'20150186609".pn.

US-
PGPUB;
USPAT;
USOCR;
FPRS;

\JPO

ON

2018/05/31
13:54

593 1908170

convex

Us-
PGPUB;
USPAT;
USOCR;
FPRS;

JPO

OR

ON

2018/05/31
14:15

iS85 AND S93

US-
PGPUB;
USPAT;
USOCR;
FPRS;

JPO

OR

ON

2018/05/31
14:15

595 11304822

mask

US-
PGPUB;
USPAT;
USOCR;
FPRS;

\JPO

OR

ON

2018/05/31
14:18

585 AND S95
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US-
PGPUB;
USPAT;

OR

ON

2018/05/31
14:19




EAST Search History

USOCR;
FPRS;

JPO

(20150186609| 20140275852| 20140107493| 2013023669| 4903253).pn.

US-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
PO

OR

ON

2018/06/01
08:01

" 14145856"

Us-
PGPUB;
USPAT;
USOCR;
FPRS;

PO

OR

ON

2018/06/01
09:52

" 14073550"

Us-
PGPUB;
USPAT;
USOCR;
FPRS;

\JPO

OR

ON

2018/06/01
09:55

S100 {17

("20110121449" | "20130072765" | "20140121471" | "20140334083" | "20150065840" | "3515798" | "6500367" | "8591411").PN.

US-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
PO

ON

2018/06/01
09:58

5101 477

(US-20160350514-§ or US-20160274726-$ or US-20150313542-§ or US-20160367987-$ or US-20160198996-§ or US-20160091965-§ or US-
20140278139-$ or US-20140107493-$ or US-20110003665-$ or US-20150026647-$ or US-20140378777-$ or US-20140275852-$ or US-
20170071483-$ or US-20170039358-$ or US-20170011210-§ or US-20160379205-$ or US-20150186609-8 or US-20140366123-$ or US-
20140276244-$ or US-20140139486-$ or US-20130234850-$ or US-20030175993-$ or US-20160313703-$ or US-20160064804-$ or US-
20160064800-$ or US-20150085429-).did. or (US-20130236699-$ or US-20090124062-$ or US-20150124415-$).did. or (US-9848825-$ or
US-9737221-§ or US-9737212-§ or US-9704154-§ or US-9629120-§ or US-9622214-§ or US-8738118-§ or US-8727977- or US-8630633-§ or
US-8617069-§ or US-8527038-$ or US-7674231-$ or US-7474592-§ or US-6694158-$ or US-5722397-§ or US-6443906-§ or US-9288836-$ or
US-9423418-$ or US-9091715-§ or US-6431455-$ or US-6350055- or US-6255951-$ or US-6158884-§ or US-9781984-§ or US-9575591-§ or
US-D727198-$) did. or (US-D728624-§ or US-D737159-§ or US-D741726-§ or US-D752044-§ or US-D758219-§ or US-D758363-$ or US-
0459781-$ or US-D768634-$ or US-9507459-§ or US-9547425-$ or US-D790517-§ or US-9288294-$ or US-8596860-$ or US-9791833-§ or
US-9591913-8 or US-9680205-$ or US-7654732-$ or US-7682070-§ or US-4903253-§ or US-8766805-$ or US-D578922-§ or US-D647107-

) did.

US-
PGPUB;
USPAT

ON

2018/06/01
14:39

5102 1280007

crown

Us-
PGPUB;
USPAT;
USOCR;
FPRS;

\JPO

OR

ON

2018/06/01
14:39

S103 i{6

S101 AND S102

Us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

ON

2018/06/01
14:39

5104 {740594

acoustic

US-
PGPUB;
USPAT;
USOCR;
FPRS;

PO

ON

2018/06/01
14:40
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EAST Search History

5105

5101 AND S104

US-
PGPUB;
USPAT;
USOCR;
FPRS;

JPO

OR

ON

2018/06/01
14:40

5106

2738169

gasket OR seal

US-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;

JPO

OR

ON

2018/06/01
14:42

5107

5101 AND LL6

Us-
PGPUB;
USPAT;
USOCR;
FPRS;

\JPO

OR

ON

2018/06/01
14:42

5108

5101 AND 5106

US-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

ON

2018/06/01
14:42

5109

1304822

mask

US-
PGPUB;
USPAT;
USOCR;
FPRS;

JPO

ON

2018/06/01
15:06

5110

5101 AND S109

US-
PGPUB;
USPAT;
USOCR;
FPRS;

\JPO

ON

2018/06/01
15:06

S111

33714

(smartwatch) OR (smart NEAR watch)

US-
PGPUB;
USPAT

ON

2018/06/01
16:33

5112

2738169

igasket OR seal

US-
PGPUB;
USPAT;
USOCR;
FPRS;

\JPO

ON

2018/06/01
16:33

S113

2278

S111 AND S112

Us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;

OR

ON

2018/06/01
16:33

S114

180804

ledge
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US-
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FPRS;
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ON

2018/06/01
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\JPO
5115 473 5113 AND S114 us- OR ON 2018/06/01
PGPUB; 16:34
USPAT;
USOCR;
FPRS;
EPO;
JPO
5116 1§77 (US-20160350514-$ or US-20160274726-$ or US-20150313542-§ or US-20160367987-$ or US-20160198996-$ or US-20160091965-§ or US- §US- OR ON 2018/06/01
20140278139-§ or US-20140107493-§ or US-20110003665-$ or US-20150026647-$ or US-20140378777-$ or US-20140275852-§ or US- PGPUB; 16:36
20170071483-$ or US-20170039358-$ or US-20170011210-$ or US-20160379205-$ or US-20150186609-$ or US-20140366123-$ or US- USPAT
20140276244-$ or US-20140139486-$ or US-20130234850-$ or US-20030175993-$ or US-20160313703-$ or US-20160064804-§ or US-
20160064800-$ or US-20150085429-$).did. or (US-20130236699-$ or US-20090124062-$ or US-20150124415-$).did. or (US-9848825-§ or
US-9737221-$ or US-9737212-$ or US-9704154-$ or US-9629120-$ or US-9622214-$ or US-8738118-$ or US-8727977-$ or US-8630633-$ or
US-8617069-$ or US-8527038-$ or US-7674231-§ or US-7474592-§ or US-6694158-§ or US-5722397-$ or US-6443906-$ or US-9288836-§ or
US-9423418-$ or US-9091715-$ or US-6431455-$ or US-6350055-$ or US-6255951-$ or US-6158884-$ or US-9781984-$ or US-9575591-§ or
US-D727198-$).did. or (US-D728624-§ or US-D737159-§ or US-D741726-$ or US-D752044-$ or US-D758219-§ or US-D758363-$ or US-
9459781-$ or US-D768634-$ or US-9507459- or US-9547425-$ or US-D790517-$ or US-9288294-§ or US-8596860-$ or US-9791833-§ or
US-9591913-$ or US-9680205-$ or US-7654732-$ or US-7682070-$ or US-4903253-$ or US-8766805-$ or US-D578922-$ or US-D647107-
6 did.
5117 4461759  Ygasket Us- OR ON 2018/06/01
PGPUB; 16:36
USPAT;
USOCR;
FPRS;
EPO;
\JPO
5118 15 5116 AND S117 Us- OR ON 2018/06/01
PGPUB; 16:36
USPAT:
USOCR;
FPRS;
EPO;
JPO
5119 H6 (15261914|15261917|15627321| 15870718| 15879223| 14842617) US- OR ON 2018/06/04;
PGPUB; 16:46
USPAT;
USOCR;
FPRS;
EPO;
JPO
15120 477 (US-20160350514-$ or US-20160274726-$ or US-20150313542-% or US-20160367987-$ or US-20160198996-$ or US-20160091965-$ or US- {US- OR ON 2018/06/04;
20140278139-$ or US-20140107493-§ or US-20110003665-$ or US-20150026647-$ or US-20140378777-$ or US-20140275852-§ or US- PGPUB; 18:22
20170071483-$ or US-20170039358-$ or US-20170011210-§ or US-20160379205-§ or US-20150186609-$ or US-20140366123-§ or US- USPAT
20140276244-§ or US-20140139486-§ or US-20130234850-$ or US-20030175993-$ or US-20160313703-$ or US-20160064804-§ or US-
20160064800-$ or US-20150085429-$).did. or (US-20130236699-$ or US-20090124062-$ or US-20150124415-$).did. or (US-9848825-§ or
US-9737221-§ or US-9737212-§ or US-9704154-§ or US-9629120-§ or US-9622214-§ or US-8738118-§ or US-8727977-§ or US-8630633-§ or
US-8617069-$ or US-8527038-$ or US-7674231-$ or US-7474592-§ or US-6694158-$ or US-5722397-% or US-6443906-$ or US-9288836-§ or
1S-9423418-$ or US-9091715-$ or US-6431455-$ or US-6350055-$ or US-6255951-$ or US-6158884-$ or US-9781984-$ or US-9575591-§ or
US-D727198-$).did. or (US-D728624-§ or US-D737159-§ or US-D741726-$ or US-D752044-$ or US-D758219-§ or US-D758363-§ or US-
9459781-$ or US-D768634-$ or US-9507459-$ or US-9547425-$ or US-D790517-$ or US-9288294-$ or US-8596860-$ or US-9791833-§ or
US-9591913-§ or US-9680205-§ or US-7654732-§ or US-7682070-§ or US-4903253-§ or US-8766805-§ or US-D578922-§ or US-D647107-
$) did.
5121 132091  ¥sapphire us- OR ON 2018/06/04
PGPUB; 19:38
USPAT
5122 49 15120 AND S121 Us- OR ON 2018/06/04:
PGPUB; 19:39
USPAT
5123 477 (US-20160350514-$ or US-20160274726-$ or US-20150313542-§ or US-20160367987-$ or US-20160198996-$ or US-20160091965-§ or US- {US- OR ON 2018/06/ 07
20140278139-§ or US-20140107493-§ or US-20110003665-$ or US-20150026647-$ or US-20140378777-$ or US-20140275852-§ or US- PGPUB; 15:23
20170071483-$ or US-20170039358-$ or US-20170011210-$ or US-20160379205-$ or US-20150186609-$ or US-20140366123-$ or US- USPAT
20140276244-$ or US-20140139486-$ or US-20130234850-$ or US-20030175993-§ or US-20160313703-$ or US-20160064804-§ or US-
20160064800-$ or US-20150085429-$).did. or (US-20130236699-$ or US-20090124062-$ or US-20150124415-$).did. or (US-9848825-§ or
US-9737221-§ or US-9737212-§ or US-9704154-$ or US-9629120-§ or US-9622214-§ or US-8738118-§ or US-8727977-$ or US-8630633-§ or




EAST Search History

US-8617069-8 or US-8527038-§ or US-7674231-$ or US-7474592-§ or US-6694158-$ or US-5722397-§ or US-6443906-§ or US-9288836-$ or
US-9423418-§ or US-9091715-§ or US-6431455-$ or US-6350055-§ or US-6255951-$ or US-6158884-$ or US-9781984-§ or US-9575591-§ or
US-D727198-$) did. o (US-D728624-§ or US-D737159-$ or US-D741726-$ or US-D752044-§ or US-D758219-§ or US-D758363-$ or US-
9459781-$ or US-D768634-§ or US-9507459-§ or US-9547425-$ or US-D790517-§ or US-9288294-§ or US-8596860-$ or US-9791833-§ or
US-9591913- or US-9680205-$ or US-7654732-$ or US-7682070-§ or US-4903253-$ or US-8766805-$ or US-D578922-§ or US-D647107-

) did.

S124

77772

icrown AND (rotary OR rotation}

Us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

ON

2018/06/07:
15:23

5125

5123 AND S124

US-
PGPUB;
USPAT;
USOCR;
FPRS;

JPO

OR

ON

2018/06/07:
15:24

5126

33999

(smartwatch) OR (smart NEAR watch}

US-
PGPUB;
USPAT

OR

ON

2018/06/07:
15:24

5127

5126 AND S124

US-
PGPUB;
USPAT;
USOCR;
FPRS;

JPO

OR

ON

2018/06/07:
15:24

5128

406910

(watch OR wristwatch OR {wrist NEAR watch})

US-
PGPUB;
USPAT;
USOCR;
FPRS;

\JPO

OR

ON

2018/06/07.
15:32

5129

3396

5124 AND S128

Us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

ON

2018/06/07:
15:32

5130

'20150124415" . pn

US-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

ON

2018/06/07.
15:36

5131

"15261912"

US-
PGPUB;
USPAT;
USOCR;
FPRS;

\JPO

OR

ON

2018/06/07;
15:52

5132

(speaker SAME (recess OR aperture) SAME fluid SAME (intrusion OR ingress}}

Us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;

ON

2018/06/07:
16:03
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EAST Search History

5133

(waterproof NEAR port)

US-
PGPUB;
USPAT;
USOCR;
FPRS;

JPO

OR

ON

2018/06/07:
16:04

5134

5126 AND S133

US-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;

JPO

OR

ON

2018/06/07:
16:04

15135

5128 AND 5133

Us-
PGPUB;
USPAT;
USOCR;
FPRS;

\JPO

OR

ON

2018/06/07:
16:04

5136

(waterproof SAME (audio OR acoustic) SAME port})

US-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

ON

2018/06/07:
16:09

5137

5126 AND S136

US-
PGPUB;
USPAT;
USOCR;
FPRS;

JPO

ON

2018/06/07:
16:09

5138

5128 AND 5136

US-
PGPUB;
USPAT;
USOCR;
FPRS;

\JPO

ON

2018/06/07:
16:09

5139

(US-20160350514-$ or US-20160274726-$ or US-20150313542-$ or US-20160367987-$ or US-20160198996-$ or US-20160091965-$ or US-
20140278139-$ or US-20140107493-$ or US-20110003665-$ or US-20150026647-$ or US-20140378777-$ or US-20140275852-$ or US-
20170071483-§ or US-20170039358-§ or US-20170011210-§ or US-20160379205-§ or US-20150186609-$ or US-20140366123-§ or US-
20140276244-$ or US-20140139486-$ or US-20130234850-$ or US-20030175993-$ or US-20160313703-$ or US-20160064804-$ or US-
20160064800-§ or US-20150085429-8).did. or (US-20130236699-$ or US-20090124062-§ or US-20150124415-§).did. or (US-9848825-§ or
US-9737221-$ or US-9737212-$ or US-9704154-$ or US-9629120-§ or US-9622214-$ or US-8738118-$ or US-8727977-$ or US-8630633-§ or
US-8617069-$ or US-8527038-$ or US-7674231-$ or US-7474592-$ or US-6694158-$ or US-5722397-$ or US-6443906-$ or US-9288836-$ or
US-9423418-$ or US-9091715-§ or US-6431455-§ or US-6350055-§ or US-6255951-§ or US-6158884-$ or US-9781984-§ or US-9575591-§ or
US-D727198-$).did. or (US-D728624-$ or US-D737159-$ or US-D741726-$ or US-D752044-$ or US-D758219-$ or US-D758363-$ or US-
9459781-$ or US-D768634-§ or US-9507459-§ or US-9547425-§ or US-D790517-§ or US-9288294-§ or US-8596860-§ or US-9791833-§ or
US-9591913-$ or US-9680205-$ or US-7654732-$ or US-7682070-$ or US-4903253-$ or US-8766805-$ or US-D578922-$ or US-D647107-$
or US-3577876-$ or US-9300344-$ or US-9615476-$ or US-9625944-$).did.

US-
PGPUB;
USPAT

ON

2018/06/07:
16:49

S140

'8229535".pn.

US-
PGPUB;
USPAT

ON

2018/06/07.
16:50

S141

("20040047244" | "20150366098" | "20180307363" | "5960366" | "9520100").PN

US-
PGPUB;
USPAT

OR

ON

2018/12/12:
09:35

5142

("20180239306" | "20180246469" | "20180299834" | "9971405").PN.

US-
PGPUB;
USPAT

OR

ON

2018/12/12:
09:36

15143

("20110158057" | "9141087").PN.
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US-

PGPUB;

OR

ON

2018/12/12
09:36




EAST Search History

USPAT

5144

("0062016" | "10001817" | "20130191220" | "20160147432" | "20160170598" | "20160170608" | "6396006" | "8294670" | "9552023" |
'9659482").PN

US-
PGPUB;
USPAT

OR

ON

2018/12/12:
09:37

5145

(US-0147432-§ | US-0170598-$ | US-0170608-§ | US-0170624-$ | US-0191220-§ | US-10001817-§ | US-20130191220-§ | US-20160147432-
$ | US-20160170598-$ | US-20160170608-$ | US-20160170624-$ | US-6396006-$).DID.

US-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
\JPO

OR

ON

2018/12/12:
09:39

5146

(US-3577876-$ | US-4396298-$ | US-6977868-$ | US-7385874-$ | US-7682070-$ | US-7708457-§ | US-7732724-$ | US-7946758-$ | US-
8143981-$ | US-8229535-$ | US-8508511-$ | US-8562489-$ | US-9028134-$ | US-9030446-$ | US-9086717-$ | US-9101184-$ | US-
9241635-$ | US-9256209-§ | US-9386932-$ | US-9426275-$ | US-9437357-§ | US-9501044-§ | US-9532723-$ | US-9545541-§ | US-
9599964-$ | US-9680831-$ | US-9946297-$ | US-9971305-$ | US-D717679-$ | US-D800172-$).DID.

Us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

ON

2018/12/12:
09:42

S147

(US-0011210-$ | US-0018846-$ | US-0031449-$ | US-0098309-$ | US-0124415-§ | US-0136613-$ | US-0136686-$ | US-0139489-$ | US-
0186609-$ | US-0216668-$ | US-0238138-§ | US-0242064-$ | US-0251561-§ | US-0261405-§ | US-0301314-§ | US-0320583-$ | US-
20110242064-$ | US-20130261405-$ | US-20150098309-$ | US-20150124415-$ | US-20150186609-$ | US-20160018846-$ | US-
20160320583-§ | US-20170011210-§ | US-20170031449-§ | US-20170139489- | US-20170216668-§ | US-20170238138-§ | US-
20170251561-$ | US-20170301314-$ | US-20180136613-$ | US-20180136686-$).DID.

US-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

ON

2018/12/12:
09:43

5148

1560618

ceramic

Us-
PGPUB;
USPAT;
USOCR;
FPRS;

\JPO

OR

ON

2018/12/12:
09:44

5149

5146 AND 5148

Us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;

ON

2018/12/12:
09:44

5150

5147 AND S148

US-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;

OR

ON

2018/12/12:
09:46

5151

5141 AND S148

US-
PGPUB;
USPAT;
USOCR;
FPRS;

WJPO

ON

2018/12/12
09:46

5152

5142 AND 5148

US-
PGPUB;
USPAT;
USOCR;
FPRS;

JPO

OR

ON

2018/12/12:
09:46

5153

5143 AND S148
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US-

PGPUB;
USPAT;
USOCR;

FPRS;

OR

ON

2018/12/12:
09:47




EAST Search History

5154

5144 AND S148

ON

2018/12/12:
09:47

5155

5145 AND 5148

ON

2018/12/12
09:47

5156

"15261917"

PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

ON

2018/12/12:
09:55

5159

'8954135" pn.

US-
PGPUB;
USPAT;
USOCR;
FPRS;

JPO

OR

ON

2019/01/08:
10:06

5160

29007934

charge

US-
PGPUB;
USPAT;
USOCR;
FPRS;

\JPO

OR

ON

2019/01/08:
10:56

5161

(US-20160350514-$ or US-20160274726-$ or US-20150313542-$ or US-20160367987-$ or US-20160198996-$ or US-20160091965-$ or US-
20140278139-$ or US-20140107493-$ or US-20110003665-$ or US-20150026647-$ or US-20140378777-$ or US-20140275852-$ or US-
20170071483-§ or US-20170039358-§ or US-20170011210-§ or US-20160379205-§ or US-20150186609-$ or US-20140366123-§ or US-
20140276244-$ or US-20140139486-$ or US-20130234850-$ or US-20030175993-$ or US-20160313703-$ or US-20160064804-$ or US-
20160064800-§ or US-20150085429-8).did. or (US-20130236699-$ or US-20090124062-§ or US-20150124415-§) did. or (US-9848825-§ or
US-9737221-$ or US-9737212-$ or US-9704154-$ or US-9629120-§ or US-9622214-$ or US-8738118-$ or US-8727977-$ or US-8630633-§ or
US-8617069-$ or US-8527038-$ or US-7674231-$ or US-7474592-$ or US-6694158-$ or US-5722397-$ or US-6443906-$ or US-9288836-$ or
US-9423418-$ or US-9091715-§ or US-6431455-§ or US-6350055-§ or US-6255951-§ or US-6158884-$ or US-9781984-§ or US-9575591-§ or
US-D727198-$).did. or (US-D728624-$ or US-D737159-$ or US-D741726-$ or US-D752044-$ or US-D758219-$ or US-D758363-$ or US-
19459781-$ or US-D768634-§ or US-9507459-§ or US-9547425-§ or US-D790517-§ or US-9288294-§ or US-8596860-§ or US-9791833-§ or
US-9591913-$ or US-9680205-$ or US-7654732-$ or US-7682070-$ or US-4903253-$ or US-8766805-$ or US-D578922-$ or US-D647107-$
or US-3577876-$ or US-9300344-$ or US-9615476-§ or US-9625944-$).did

US-
PGPUB;
USPAT

OR

ON

2019/01/08:
10:56

5162

3923649

charge$d

US-
PGPUB;
USPAT;
USOCR;
FPRS;

JPO

OR

ON

2019/01/08:
10:56

5163

29

5161 AND 5162

US-
PGPUB;
USPAT;
USOCR;
FPRS;

\JPO

OR

ON

2019/01/08:
10:56

5164

39

(wristwatch SAME (wireless NEAr charg$4})
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US-
PGPUB;

OR

ON

2019/01/08:
11:01




EAST Search History

USPAT;
USOCR;
FPRS;
EPO;
JPO

5165

(smartwatch SAME (wireless NEAr charg$4))

US-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
WJPO

OR

ON

2019/01/08:
11:39

5166

"15261917"

Us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

ON

2019/02/ 15!
08:27

5167

("0012006" | "0022018" | "0032002" | "0042018" | "0052015" | "0052017" | "0052018" | "0062001" | "0092006" | "0092010" | "0102018" |
'0122008" | "20110270358" | "20140368442" | "20140375579" | "20150049059" | "20150320346" | "20150338642" | "20160338642" |
'20180196517" | "20180235491" | "5999168").PN.

US-
PGPUB;
USPAT

OR

ON

2019/02/15:
08:30

5168

(US-0049059-$ | US-0196517-$ | US-0235491-$ | US-0270358-$ | US-0320346-$ | US-0338642-§ | US-0368442-§ | US-0375579-$ | US-
20110270358-$ | US-20140368442-$ | US-20140375579-$ | US-20150049059-$ | US-20150320346-$ | US-20150338642-$ | US
20160338642-§ | US-20180196517-§ | US-20180235491-§).DID

Us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

ON

2019/02/15:
08:38

5169

(5999168| 6241684| 6361502 6982930|7113450| 7468036| 7791588| 90396 14| 904297 1| 9651922 98989032| 9939923| 9979426( 10092203). PN,

US-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO;
JPO

OR

ON

2019/02/15:
08:40

5170

1576734

CERAMIC

US-
PGPUB;
USPAT;
USOCR;
FPRS;

\JPO

ON

2019/02/ 15!
08:53

S171

5169 AND S170

US-
PGPUB;
USPAT;
USOCR;
FPRS;

JPO

OR

ON

2019/02/15!
08:54

5172

5542616

optical

US-
PGPUB;
USPAT;
USOCR;
FPRS;
EFO;
PO

OR

ON

2019/02/15:
08:54

5173

5171 AND S172

US-
PGPUB;
USPAT;
USOCR;
FPRS;

\JPO

OR

ON

2019/02/15:
08:54

5174

5168 AND S172 AND S$172
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US-

OR

ON

2019/02/ 15!




EAST Search History

PGPUB;
USPAT;
USOCR;
FPRS;
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Doc code: RCEX PTO/SB/30EFS (02-18)
Doc description: Request for Continued Examination (RCE) Approved for use through 11/30/2020. OMB 0651-0031
U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL
(Submitted Only via EFS-Web)

Application | .51 947 Filing | »416-09-10 Docket Number | o, ,q,45¢3 At 1 3790
Number Date (if applicable) Unit

First Named Fletcher R. Rothkopf Examiner Brian T. Gedeon

Inventor Name

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application.
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8,
1995, or to any design application. The Instruction Sheet for this form is located at WWW.USPTO.GOV

SUBMISSION REQUIRED UNDER 37 CFR 1.114

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the order
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s)
entered, applicant must request non-entry of such amendment(s).

[] Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a
submission even if this box is not checked.

[[] Consider the arguments in the Appeal Brief or Reply Brief previously filed on

[] other

[¥] Enclosed

[] Amendment/Reply
|Z| Information Disclosure Statement (IDS)

[[] Affidavit(s)/ Declaration(s)

[] other

MISCELLANEOUS

D Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a period of months
(Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(j) required)

[] Other

FEES

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed.
E The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to
Deposit Account No 504621

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED

[¥] Patent Practitioner Signature
[] Applicant Signature

EFS - Web 2.1.16
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Doc code: RCEX
Doc description: Request for Continued Examination (RCE)

PTO/SB/30EFS (02-18)

Approved for use through 11/30/2020. OMB 0651-0031
U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Signature of Registered U.S. Patent Practitioner

Signature

/ Benno M. Guggenheimer /

Date (YYYY-MM-DD)

2019-08-05

Name

Benno M. Guggenheimer

Registration Number

66686

This collection of information is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is to
file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time
will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for
reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce,
P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.

EFS - Web 2.1.16
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Attorney Docket No. P22914USC3

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:

Inventor(s): Fletcher R. Rothkopf et al.

App. No.: 15/261,917 Con. No.: 4481

Filed: September 10, 2016 Art Unit: 3792

Title: WEARABLE ELECTRONIC Examiner: Brian T. Gedeon
DEVICE

INFORMATION DISCLOSURE STATEMENT
UNDER 37 C.F.R. §§1.97(b)(4) and 1.98

MAIL STOP AF
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

The Examiner is requested to consider the references noted on the enclosed Form
PTO/SB/08a during examination of the above-identified patent application. These references
are submitted for the Examiner’s consideration and are submitted pursuant to the duty of
disclosure under 37 C.F.R. § 1.56. In submitting these references, no representation is made or
implied that the references are or are not material to the examination of the application. The
Examiner is encouraged to make his or her own determination of materiality. Pursuant to the
requirements of 37 C.F.R. § 1.98(a)(2)(ii), only copies of the foreign references and non-patent
literature documents are provided. Copies of the U.S. patent and U.S. patent application

publication references are not provided, unless required by the Office.

This Information Disclosure Statement is being filed before the first Office action,
concurrently with the filing of a Request for Continued Examination. Accordingly, pursuant to 37
C.F.R. § 1.97(b)(4), no fees are due with respect to this filing. However, should any such fees
or petitions be required, please consider this a request therefor and authorization to charge

Deposit Account No. 504621 as necessary.

If the Examiner has any questions, please contact the undersigned.

19583629
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Attorney Docket No. P22914UC3

Dated: August 5, 2019
Respectfully submitted,

/ Benno M. Guggenheimer /

Benno M. Guggenheimer, Registration No. 66,686
Agent for Assignee

USPTO Customer No. 62579

Brownstein Hyatt Farber Schreck, LLP
410 Seventeenth Street

Suite 2200

Denver, Colorado 80202

Phone: (303) 223-1100

Fax: (303) 223-1111

19583629
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Sheet 1 of 1

PTO/SB/08A (08-03)

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Substitute for Form 1449A/PTO

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

(Use as many sheets as necessary)

APPLICATION NO.:

FILING DATE:

15/261,917 September 10, 2016
INVENTOR(S): ART UNIT:

Rothkopf et al. 3792

EXAMINER NAME: ATTY. DOCKET NO.:
Brian T. Gedeon P22914USC3

U.S. PATENT DOCUMENTS

EXAMINER Cite PATENT ISSUE Name of Patentee of Cited Pages, Columns, Lines,
INITIALS* No." NUMBER DATE Document Where Relevant Passages
Number — Kind Code MM-DD-YYYY or Relevant Figures Appear
(if known)
A1l
U.S. PUBLICATION DOCUMENTS
EXAMINER Cite PUBLICATION PUBLICATION Name of Inventor(s) of Cited Pages, Columns, Lines,
INITIALS* No.! NUMBER DATE Document Where Relev?nt Passages
Number - Kind Code MM-DD-YYYY or Relevant Flgures Appear
(if known)
B1
FOREIGN PATENT DOCUMENTS
EXAMINER Cite DOCUMENT PUBLICATION Name of Patentee or Pages, Columns,
INITIALS No.' NUMBER DATE Applicant of Cited Lines, Where Relevant T®
Country Code® — Number® — MM-DD-YYYY Document Passages or Relevant
Kind Code?® (if known) Figures Appear
C1 JPS52151058 12/1977 Citizen Watch Co. Ltd. X
c2 JPS54087779 06/1979 Citizen Watch Co. Ltd. X
C3 JPH04157319 05/1992 Ricoh Co. Ltd. X
C4 JPH06331761 12/1994 ETA SA Fab Ebauches X
C5 JP2001167651 06/2001 Seiko Instruments Inc. X
C6 JP2005108630 04/2005 Seiko Epson Corp. X
OTHER PRIOR ART - NON PATENT LITERATURE DOCUMENTS
EXAMINER Cite Include name of Author, title of the article (when appropriate), title of the item (book, magazine,
INITIALS No.' journal, serial, symposium, catalog, etc.), volume-issue number(s), publisher, page(s) and date. TS
EXAMINER DATE CONSIDERED
EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not
in conformance and not considered. Include copy of this form with next communication to applicant.

EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include copy of this form with next

communication to applicant.

! Applicant’s unique citation number (optional). 2 See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. 3 Enter Office that issued the document, by the two-letter code (WIPO

Standard ST.3). *For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. ° Kind of document by the appropriate symbols as
indicated on the document under WIPO Standard ST. 16 if possible. ® Applicant is to place a check mark here if English language Translation is attached

1
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Espacenet - Bibliographic data Page 1 of 1

Ay Espacenst

Bibliographic data: JPES2151088 (A) — 18771215

PUSH BUTTON CONSTRUCTION OF ELECTRONIC WATCHES

Inventor(s): OOOKA MITSUO

Applicant(s): CITIZEN WATCH CO LTD

Classification: - international:G0483/04; G04G21/00; GO4G8%/00; HOTHT3/M2;
HOTH13/14; (IPC1-7): GO4B3/04; GO4C3/00;
G04CY/00; HOTH13/00
- cooperative: G04G3%9/G0

Application JP19760067803 19760611
number:

Priority number JP19760067803 19760611
(s):

Abstract of JPSSEITHINNE (&)

PURPOSE: To reliably perform power saving, slc. with simple constitution by operating
a push button with a tool to make and break contacts.

https://worldwide.espacenet.com/publicationDetails/biblio?I[=0&ND=3 &adjacent=true&l... 7/23/2019
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Transiation of Abstract for Cited Docwment I (JPS54-87778 1h

Title of the vention: & digital sloctronic watch
Application numbsr: 852161819

Applicgtion date: December 2, 1977

Inventor: Hatsuse Toshikawn

Apphicant: Citizen Watoh o, Lid,

Abstract:

A digital slectronic watch for displaving thne and other information tsing an
slectro-optical display cloment such as a Hauid crvstal or 8 solidstate element
comprising:

a single operation menber baving a display selection function and 3 Jeck function of
the correction steitohy ad
& phiality of electrostatic capacitance type correction switches orgsponding fo the

display digits and consisting of a eansparent conductive fili,
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number:

Priority number JP19900282537 19901019
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Also published JP3034585 (B2)
as:

Abstract of JPHO4157318 (A)

PURPOSE: To obiain a favorable signal by using an array of minuds photodstscling
aiements as a photosensor, and detecting the displacement of a pattern of a sithoustis
on the pholosensor from outputs of the phoelodetecting elements at g right partorat a
dark pait of the patiern of the sithouette, CONSTITUTION:A scale 5 formed in the
shape of a disk has light parmeabiiity, with a grating pattern formed in the psripheral
adge thereol The grating is arrangsd in the rotating direction of the scale. The grating
pattern is Hluminated by 3 luminous flux from a linsar light source 4. An area sansor as
a photosansor § is provided at a position whers a silhoustie paltern is formad. The
photadstecting surface of the pholosensor § is restricled o the size of the pallern arsa
by & light-shialding mask.; Thersfore, signals are ocutput, only from slements recsiving
the Light or from slements not recelving the light. In this manner, the displacement of
the sithoustie paltern can be reliably detecied as a displacement of a bright pat ar a
dark pait,
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number:
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(s):

Also published JP3335420 (B2)
as:

Abstract of JPHOBIZTTEL (&)

PURPOSE: To provide a device in which a wrist watch is combined with a pager by
providing a sysiem movable o a plurality of different axial directions. CONSTITUTION:
This watch equipment has 2 walch Tor indicating the time of a day by a clock long hand
and a clock short hand, a pager devics, and a recsiver of radio broadeasting massags
formed of characters, and a memaory for storing £ A stem-winding crown 3 comprises a
stem 9 o be inserted o a winding crown 10 in the end part thereot, A rotating motion or
pressure can be added {o the end part of the winding crown 10, The stem 8 is siid
within & hole 11 and a hole 13, and placed in three different axial posiions. in the fist
position, the tims can be sat by rofating the winding crown 10, In the second position, 8
raceived Mossags can be successively displayed by rofaling the winding crown 140, In
the third position, the message can be srased or profecied by adding an axial force to
the stem 8.
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as:

Abstract of JPI0O0TIETEST (&)

PROBLEM TO BE SOLVED To increase the range for the position and direction of
pressing a button in an electronic information instrument. SOLUTION: H combines an
and of Hexible switch 7 with a ciroult block 3 to contact them and exends out the
fiaxible switch from a module 31, Furthermors, | arranges the sxdended out flexible
switch 7 along a guide plate 9 and a guide part 18 which are mounted on a walchease
8. i elastically fransforms a contact 22 iy the shape of dome o eleclrically have a short
by applyving pressurs fo 3 bulton 11 and relsases the short by interrupting the
pressurization of the bution, By making the contact 22 i the shape of dome. widely
takas the pressurization position or direction of the button 11,
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PROBLEM TO BE SOLVED: To provide an operating part structure and a walch
squipped with it having various operating funclions and compacily made by strucluring
an oulsr operaling memberwhich can be operaled as astemand can be used as a
push-button switch, ;SCLUTION: Of the operating part structure provided with an cuter
operating member 103 filed o main bodies 101, 102, and a profecting member 108
arangsd so as to swround the outer operating member around an axis line and
structured in free atfachment and detachment fo and from the main bodies, the outer
operating member is structursd enabled o be pressed and drawn out inthe axds ine to
and from the main bodies, and the protecting member is structursd free in attachment
and detachment to and from the main bodiss, so that, when the protecting member
approaches the main bodies, the ouler operaling member is released so as o be free
in baing pressed in the axial direclion, and i is provided with engagemant struclurss
103a, 1058b engaged with the outer operating member when i is saparated from the
main bodies, ;COPYRIGHT {C12005, JPOENGIF
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Abstract of ROI28033 (A0}

The invention relates 1o a haplic sysiem meant 0 simulate the kinematic and dynamic
operating conditions in the fisld of articulaled mechanisma, According to the invention,
the system comprises a crank (1) rotated by a user, a rolation sensor (2 placed on &
shaft of a gearmotor (3} which delects the change of angular position of the crank {1} In
timea and fransmits the dala (v 3 computing unit {4) which {akes over the valus of
anguiar variation, calculates the speed and, depending on the simulated mechanism
and the size of the crank {1}, controls an slectric motor as o generatle a forgce returmn at
ihe calculated valug, at the same time the compuling unit {4) displaying the image of
the operating simuisted machanism on a display system (5}, in accordancs with the
rction imparted 1 the crank {1) by the user

https://worldwide espacenet.com/publicationDetails/biblio?[I=0& ND=3&adjacent=true&l... 7/12/2019
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complete, reliable or fit for specific purposes. Critical decisions, such as commercially relevant or
financial decisions, should not be based on machine-translation output.

DESCRIPTION RO129033

HAPPICAL SYSTEM FOR THE SIMULATION OF THE OPERATION OF ARTICULATED
MECHANISMS AND THE USE OF THEM

The invention relates to a haptic sysiem for simulating kinematic and dynamic operating conditions
in the field of articulated mechanisms.

in many higher education institutions, rapid progress is being made in the field of information
technology, with a focus on reshaping students’ learning styles. Higher education institutions can
increase pedagogical efficiency by relying on strategic invesiment in the use of these emerging
leaming technologies to meet the ever-diversified learning needs of students [Dede, C: Planning
for Neo-Millennial Learning Styles, Educause Quarterly Magazine, 28 (1), 7-12

{2005)1.

On the other hand, the models used in industry for the study of mechanical systems are becoming
more and more complex. Many leaming situations require the student to mentally transform 2D
ohjects into 3D dynamic objects. To easily understand the concepts of science, {0 describe the
dynamics of a model, to predict how changes to some parameters influence other factors or to
qualitatively reason some physical processes, students could effectively use modelsina 3D
space. Today, the standard deskiop PC deskiop interface is complemented by a multiuser virtual
environment where partners interact with each other.

12-07-2019 1
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Thus, the approach of [Wiebe, E.N., Minogue, J., Jones, M.G., Cowley, J. and Krebs, D . Haptic
feedback and students learning about levers: Unraveling the effect of simulated touch. Computers
& Education, 53, 667-676 (2009)] is based on interactions between visual interface and haptic
perception. This study relates to a simulation on the principles of articulated mechanisms using
both visual equipment and haptic feedback. in the paper [Grimaidi, D. and Rapuano, S - Hardware
and Software to Design Virtual Laboratory for Education in Instrumentation and Measurement.
Measurement, 42, 485-493 (2009)] presents a teaching method in which leaming activities are
performed in the virfual lab (VL)

All of the above-mentioned research demonstrates the attractiveness of the proposed concept,
especially the advantages involving haptic feedback [Grimaldi et al 2008], [Wiebe et al 20081
However, in the examples presented, commaercial haptic devices have been used, with the
disadvantage that they are of general use without the possibility of customizing in cases specific fo
the optimization of equipment from the stage preceding the actual technological design. The
invention proposes the use of dedicated haptic devices, which are not generic, being designed
from the beginning for specific applications.

in this way, it is intended that the space occupied by the appliance itself be minimized, only the
usual equipment on the market being used. The user interface is suggestive and easy to use,
ensuring easy customization of simulated mechanisms. Consideration is also given o reducing the
costs involved in the development of study equipment as well as to action towards envirocnmental
compliance.

Virtual reality is a field of study that aims {0 expose the user 10 an experience that imitates real life.
Experience is considered synthetic, illusory or virtual, because the sensory stimulation of the user
is generated by the system. In general, the system consists of a series of equipment. sensors {o
detect user aclions, a computer that processes user actions and generates output data, display
and other additional devices to improve the perception of reality (the speakers |, force feedback
devices).

To simulate and generate virtual experiences, developers create a virtual environment that is
typically composed of spatially organized objects {called virtual objects) presenied fo the user
through sensory displays. Virtual reality allows the user to ignore physical reality in order to
experience a virtual change in time, space, and / or type of interaction: interacting with a reality
simulation environment or interacting with an imaginary world. Mechanisms and machines theory
is a field of science education very opportune to implement haptic interfaces and where
experiments can be conducted in which the student can both apply forces and respond by

12-07-2019 2
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feedback forces. In the field of haptic return systems, several patents of the invention are
disclosed in the following.

in JP2008217260, Force feedback apparatus [Espacenet, hitp:/iwww epo.org] presents the
algorithm for the operation of a force-response device. The problem here is to give a user touching
an object

virtual feeling of real touch. Suggested solution refers to determining the direction of the operating
force (if it is toward or from the virtual object) and subsequently calculating the positions of the
fingers in order to obtain a realistic sensation of attraction. As a disadvantage, one can notice the
limit of this device to the actions of touching a virtual object without addressing haptic retum
problems for mechanismas.

CN201543188, Force feedback apparatus of moment type motion [Espacenet, hitp.//iwww.epo.org]
discloses a force-generating device. It consisis of a reversible electric motor driven by a driver, a
DC source, a speed sensor, a torque sensor, a current sensor and a microprocessor. The motor is
connected by a transmission to a mechanism that produces momentum and sends an active
feedback force; the driver has the role of controlling the reversible engine; the speed sensor, the
forque sensor and the current sensor are used {0 acquire data about the rotation speed and the
output time, which are transmitted by a microprocessor that sends the PWM driver signals and can
adjust the motor outputs by modifying the PWM signals. which can generate dynamic effects. As a
disadvantage, one can see the use of a single real mechanism, programming the microprocessor
for a single case and running the experiments only on it

U.S. Patent No. 2011181405, Force Feedback Interface with Improved Sensation [Espacenet,
http:/iwww . epo.org] discloses an haptic interface consisting of a shaft of rotation with a longitudinal
axis on which a lever operated by a user is fastened an interaction element with a magneto-
rheological fluid in rotation sclidarity with the shaft, a system for generating a magnetic field in the
fluid, and a control unit capable of generating commands for changing the magnetic field. The
system includes a coil mechanism that generates a variable magnetic field, and a permanent
magnet mechanism that generates a permanent magnetic field. It can be seen that this equipment
can generate a resilient force with a changeable intensity at the action of the lever rotor. The
disadvantage is that behind this device there is no mechanism that suggests the nature of the
strength of resistance.

EP1598724, Haptic feedback input device [Espacenet, hitp./lwww epo.org] discloses a system

12-07-2019 3
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consisting of a power source supplying an electric motor to which a shaft is mounted an operating
piece. A central unit calculates the rotation speed of the shaft according to the movement
encountered by an encoder and controis the moment generaied by the motor depending on the
rotation of the operating piece. All of these components are mounted in a housing so that moving
parts slide into a high viscosity environment to simulate resistance. A limitation thatis a
disadvantage in use can be observed: it is a relatively simple application that generates haptic
return to the fingers, without visualizing the equipment that generates these forces in any way. At
the same time, there is no possibility of adjusting the input values so that there is a variation of the
output guantities.

This system presents an approach {o integrating various virtual reality tools into an innovative
teaching and learning concept to reduce the use of classical experimentation systems.

The aim of the invention is to improve the transfer of knowledge in mechanical engineering in
general and articulated mechanisms in particular. in this area of education, there is a lack of
appropriate teaching materials, the material base being obsolete, and many of the non-functionai
or missing equipment. Purchasing and completing them requires very large efforts of the
educational units.

A first objective of the invention is to complete the material basis used in teaching the disciplines
of Mechanisms with a single system that can physically replace a large number of physical
devices. In this sense, mechanisms of varicus complexities can be simulated, from simple fo
complicated, many of them not being in the inventory of teaching laboratories, taking into account
the financial factor - very high prices for models and experimental stands.

Another object of the invention is to increase the level of understanding of the operation by the
possibility of changing some working parameters, the result of the adjustments being sensed by
the user in real time.

The problem solved by the invention is {0 provide a device that simulates the operation of virtual
articulated mechanisms having two-way contact with the user: visually {via computer monitor or
special 3D rendering equipment: HMD or CAVE helmet); and physically (through the haptic
system).

In fact, the operation of the equipment is based on the moment generated by a gearmotor on the

12-07-2018 4
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shaft of which there is a crank, the assembly being mounted on a support at an ergonomically
convenient height. The motorcycle, powered by a CC source, must meet certain specific
conditions: power, speed, position sensor

angular (encoder), output moment in the user-sensible range, controliable. The electric motoris
powered by a driver. On a PC, with the help of specialized software applications (CAD design
{ools, computing applications, viewing and conirol applications used in Virtual Reality), the virtual
articulated mechanisms are simulated and a controller connected to the PC is commanded and
controlled engine.

The operation of the equipment is carried out in the following sequence (Figure 1): (i) the user
rotates the crank (1); (ii) the rotation sensor (2) located on the gearmotor shaft (3) senses the
change of the crank angle position over time and transmits the data to the computing unit {(4); (i)
the software application takes the value of the angular variation of the crank position and inseris it
into the calculation algorithm corresponding to the simulated articulated mechanism; (iv)
depending on the type of simulated mechanism, the dimensional characteristics, the additional
stresses to which it is subjected, the reaction value in the crank bearing is calculated; (v)
Depending on the dimensions of the crank, the torgue value is calculated and transmitted {o the
controf electric motor to generate a return in force having the calculated value; {vi) the user feels
the system's response to force in the crank, while waiching the operation of the virtual mechanism
on the visual subsystem (8).

The invention has the following advantages:

a Technical - any kind of mechanism, however complicated (versatility, can be reproduced)

elevated), students can build their own mechanisms;

¢ Economic - low price;

o Ecologically - with a single system that can replace a huge number of

physical eguipment;

12-07-2019 &
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a realism in operation, increasing the level of understanding of operation through

viewing on the computer screen and haptic feedback;

o The possibility of adjusting during operation;

o The operator is notified of changes in constructional and operating characteristics.

An example of embodiment and operation of the invention is given in conjunction with Figures 1, 2,
3 which are: Fig. 1 - scheme of system operation; Fig. 2 - haptic system for simulating the
operation of articulated mechanisms;

Fig.3 - Logical scheme for the use of the equipment.

in Fig. 2 shows the system consisting of the following: a metal support (1) fixed to the table (2).
The gear housing (3}, on which the crank (4} is located, is mounied on this support so that it can
be rotated without any consiraints. The power and control of the electric moior (5) is made by
means of a controller (6), powered in furn by the DC power supply (7). There is also a portable
computer (8) in the system that performs calculations and visualizes simulated mechanisms.

in this example, a white - cranking mechanism is simulated. The stages of system operation are
presented in order (Fig.3). (i) The user takes a crank-whip mechanism from the library of
mechanisms and loads it into the control and visualization program. (i} The eleclric engine is reset
and the crank is rofated by the operator in a position selected and stored as an equilibrium
position; {iil) The characteristics of the studied mechanism intervene with the possibility of
changing the geometrical dimensions as well as the forces that act upon it

(elastic forces, mass forces),

(iv) Act on the crank by a continuous rotation motion, while fracking the position of the mechanism;

12-07-2018 6
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(v} Depending on the characteristics of the studied mechanism and the operating position, the
computing system processes these data and generates an cutput signal which will eventually be
converted by the drive-controller and eleciric motor, generating a moment of sense contrary to the
one applied by the user, which will be felt

at the crank.

{vi} When the crank is released, it will retract to the preset equilibrium position and the virtual
mechanism will behave identically on the dispiay.

12-07-2019 7
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The utiiity mods] relates {0 a method for improving a sensor structurs in user devices
and a device thereol. The device with the improved sensor structure comprises a
switch, one or a plurality of touch sensor{s} and a processor; wherein, the swilch is
used for detecting Torcs that is exerted by 3 user, the one or a plurality of touch sensors
isfare usad for detecting angular position that is input by an external user relatively o
the switch, the processor s used for generating signals according o the force and the
anguiar position that are input by the user, and the signals are used for exsouting a
salacted task from multiple preset tasks,
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The ulility model disclosss a mouse struclurs with the multi-inger touch surface,
comprising a touch top cover, a ¢apaciiance sensing conductor layer, a cirouit board
and a bass, wherain the ouch top cover is a top cover plate which is in a curved
surface shape entirsly, and the surface of the fouch fop cover is distributed with a
plurality of virtual key areas or guiding corvex ribs; while the capacitance sensing
conductor laver is in the curved surface shape and is correspondingly jointed at the
bottom swrface position of the touch top cover; and whan a finger louches the touch top
cover, a Key signal for capacitance sensing polential changs is further generated, thus
achisving the efficiencies of multi-finger touch virlual key pressing and digital input
opsration,
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CN104685794A
2015-06-03
Components of electronic device and methods for their assembly

Abstract

Various components of an electronic device housing and methods for their assembly are
disclosed. The housing can be formed by assembling and connecting two or more different
sections together. The sections of the housing may be coupled together by using one or more
coupling members. The coupling members may be formed by using a two-shot molding process
in which the first shot forms a structural portion of the coupling members, and the second shot
forms cosmetic portions of the coupling members.
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Description
Field of the Invention

[0001] The present invention relates to a sensor ar-
rangement adapted for detecting and determining angu-
lar as well as axial positions of an encoded member being
rotatable as well as axially displaceable relative to a se-
ries of at least two sensors.

Background and Prior Art

[0002] Generally, incremental or absolute encoding
schemes can be used to measure the angular position
of a rotating device, such as a volume-control knob or
the crown of an electronic watch. In many applications,
such control elements are also axially displaceable in
order to trigger or to activate various functions of a device.
Therefore, it is also necessary to measure the axial po-
sition of the same knob or crown. In watch applications,
the axial position of the crown is used to change the
modes of the watch, such as show-time, adjust-date, and
adjust-time, for example. If the crown is pulled out one
discrete axial position to enter the adjust-date mode, an-
gular rotation of the crown is then used to move from one
day to the next. If the crown is pulled out two discrete
axial steps, angular rotation of the crown will then be
used to set the time.

[0003] With many prior art solutions for determining or
measuring axial and angular positions, at least twa sep-
arate sensar arrangements are required to measure the
angular position on one hand and to measure the axial
position on the other hand. Each of these measurement
arrangements has its own design requirements in terms
of volume and electrical connectivity.

[0004] In watch applications, volume is very limited.
Therefore, a rather compact angular and axial sensor
arrangement is highly desirable. In prior art solutions, at
least two adjacent sensors relative to encoded rings
placed on a rod ended by a crown are used in order to
measure the angular position of said rod. Furthermore
one or several sensars at the rod end inside the watch
case are necessary to measure the axial position of said
rod. So this sensor arrangement of the prior art occupies
alarge space inside the watch case, which is a drawback.

Summary of the Invention

[0005] The purpose of the present invention is to pro-
vide a combined angular and axial position sensor ar-
rangement that requires a minimum of space and com-
putational power, which can be implemented in a robust
way in electronic products, and which can be manufac-
tured at reasonable cost.

[0006] In a first aspect the invention provides a sensar
arrangement for measuring angular and axial positions.
Said sensor arrangement includes two or more axially
adjacent sensors and an encoded member that is angu-

-623-

10

15

20

25

30

35

40

45

50

55

larly and axially displaceable relative to the sensors.
[0007] Said encoded member is constructed in such a
way that the physical characteristics of certain regions
of the encoder cause a sensor to sense one logical state,
called logical state A. From this point on, to enhance the
clarity of this text, we say said regions of the encoder are
with value A, and said sensor detects or senses value A.
[0008] Said encoded member is constructed in such a
way that the physical characteristics of the regions of the
encoder that do not cause said sensor to detect logical
state A, cause it to detect logical state B, different from
logical state A. From this point on, to enhance the clarity
of this text, we say said regions of the encoder are with
value B, and said sensor detects or senses value B.
[0009] Value A read by a sensor could correspond to
a high logic state such as binary 1. Value B read by a
sensor could correspond to a low logic state such as bi-
nary 0. However one could also have binary 0 for value
A and binary 1 for value B, as long as these two values
are distinguishable.

[0010] Said encoder member includes N axial detec-
tion encoded rings, for which N-1 adjacent axial detection
encoded rings are with value A along their entire circum-
ference and the ultimate Nth encoded ring is with value
B, different from value A, along its entire circumference.
The number of sensors is selected greater than or equal
to the number of axial detection encoded rings minus
one. The sensors overlap said axial detection encoded
rings to be able to distinguish N axial positions of the
encoded member. In a first axial position the first sensor
of the group of sensors is placed to overlap the first axial
detection encoded ring, whereas in an Nth axial position
the first sensor overlaps the Nth axial detection encoded
ring. Here, and in what follows, to overlap means that the
encoded ring is positioned in a way that the sensor is
measuring the physical characteristic of some region of
the given encodedring. Typically this means thatthe sen-
sor and the center of the specified encoded ring are lo-
cated at the same axial position. Therefore, the sensor
and encoded ring are in a sense opposite to one another,
or aligned with one another, and the sensor can deter-
mine for each angular position the associated value A or
B of the region of the ring that is to be measured.
[0011] Advantageously, a measurement unit is con-
nected to the sensors to determine the axial position of
the encoded member by counting, starting from the first
sensor the number of A values detected by the sensors
before the first B value.

[0012] Advantageously, the encoded member com-
prises one or more angular detection encoded rings ax-
ially adjacent to the Nth axial detection encoded ring of
the N axial detection encoded rings. The angular detec-
tion encoded rings are configured with a coding pattern
composed of values A and B varying along their circum-
ference to permit the angular position to be determined
when some sensors overlap the angular detection en-
coded rings.

[0013] The sensor arrangement can include first and
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second sensors placed parallel to the rotation axis of the
encoded member, which can be angularly and axially
displaceable relative tothe firstand second sensors. First
and second axial detection encoded rings can be provid-
ed in order to determine two axial positions of the encod-
ed member. One angular detection encoded ring is axi-
ally adjacent to the second axial detection encoded ring
with a specific coding pattern with values A and B along
its circumference in order to measure the angular position
with the sensors.

[0014] Typically, first and second sensors are immo-
bilized relative to a housing while the encoded member
is angularly as well as axially displaceable relative to said
housing. In this way, the encoded member is also rotat-
able as well as axially displaceable relative to the first
and the second sensors.

[0015] Advantageously, the encoded member is typi-
cally of cylindrical or tubular shape and comprises a se-
ries of axial and angular detection encaded rings extend-
ing along the outer circumference of the encoded mem-
ber. Itis not necessary that these rings be physically sep-
arate from one another, but typically each ring will have
physical characteristics such that it serves its purpose
for either axial or angular position measurement as de-
scribed here. The sensors should be arranged so that
for all expected angular and axial positions the sensors
will overlap detection encoded rings permitting the axial
position of the encoded member to be determined, and
providing information about the angular position of the
encoded member as well.

[0016] The axial detection encoded rings are provided
with a simple coding pattern. The first N-1 axial detection
encodedrings entirely consist of value A, and the ultimate
Nth axial detection encoded ring entirely consists of value
B. This coding pattern permits the measurement of the
axial position of the encoded member by the sensors.
[0017] Intypicalimplementations the angular and axial
position sensor arrangement comprises numerous sen-
sors interacting with numerous encoded rings of the en-
coded member. In fact, a simple system providing angu-
lar and axial position detection is already operable and
implementable using two sensors and at least three ax-
ially adjacent encoded rings of the encoded member. An-
gular resolution of such a sensor is rather poor but may
be sufficient for a particular application scenario, e.g.
when intended for setting the date of a watch.

[0018] Since the axial detection encoded rings form a
rotation invariant axial pattern of the encoded member,
the said pattern may be detected by an array of sensors
aligned parallel to the encoded member. In this way, var-
ious sensors originally implemented for angular position
determination may also serve to determine the axial po-
sition of the encoded member, making a separate axial
detection arrangement unnecessary because the same
sensors can be used to determine both the angular and
the axial position of the encoded member. As a conse-
quence, a respective angular and axial position sensor
arrangement can be realized in a space- and cost-saving

-624-

10

15

20

25

30

35

40

45

50

55

way.
[0019] According to an embodiment of the angular and
axial position sensor arrangement the encoded member
is axially displaceable in discrete steps, at least in one
axial discrete step relative to at least two sensors. Axial
displacement in discrete steps takes place with well-de-
fined axial positions of the encoded member. In this way,
the axial position of the encoded member may always
be determined unambiguously from the first N-1 sensors
and N axial detection encoded rings.

[0020] According to a further embodiment, the axial
displacement step size of the encoded member corre-
sponds to the axial width or to the axial separation of the
axial or angular detection encoded rings. Moreover, the
axial step size of the encoded member also corresponds
to the respective axial distance or separation between
the used sensors. If for instance in an initial configuration
the first axial detection encoded ring radially overlaps the
first sensor, a stepwise axial displacement of the encod-
ed member may serve to transfer the first axial detection
encoded ring to another sensor adjacent to the first sen-
sor. Hence, the axial dimensions and the axial distance
between axially adjacent sensors equal the axial dimen-
sions and axial separation of the various axially adjacent
encoded rings of the encoded member. Moreover, the
step size according to which the encoded member is ax-
ially displaceable exactly matches with the axial dimen-
sions and separation of axially adjacent sensors or of
various encoded rings of the encoded member, respec-
tively. In this way, in any discrete axial paosition of the
encoded member, any encoded ring thereaf unambigu-
ously interacts with anly one sensor and vice versa.
[0021] Advantageously the angular and axial position
sensor arrangement is conceived to be mounted in an
electronic watch to provide reliable measurement of the
axial and angular position of a crown. The sensor ar-
rangement can tolerate any mechanical play inherent in
such an arrangement.

[0022] Accordingly and following a further embodiment
the encoded member is axially displaceable from a de-
fault position to at least a first retracted position. Here
the term of a retracted position is anly exemplary. It is
alsa conceivable that the encoded member is axially dis-
placeable from a default or idle position to a depressed
position. Moreover, it is also conceivable that the encod-
ed memberis displaceable from an idle or default position
to both opposite axial positions. Hence, it may be de-
pressed to a first axial position and it may also be retract-
ed to an opposite axial position. In this way for instance,
the encoded member may be displaced to three or four
different axial positions, and for each of these positions
an angular rotation of the encoded member may have a
different functionality.

[0023] According to another embodiment the first sen-
sor radially overlaps the first axial detection encoded ring
when the encoded member is in a first axial position,
which can be the depressed position or the default posi-
tion. In this configuration the second or other sensors
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also radially overlap the other axial detection encoded
rings. A measurement unit connected to the sensors is
able to detect the number of A values detected by said
sensors before the first B value for determining the axial
position of the encoded member irrespective of the an-
gular position of the encoded member.

[0024] Depending on the required number of axial po-
sitions and angular resolution, the combined angular and
axial position sensor arrangement may comprise a large
number of sensors. The encoded member typically com-
prises a larger number of axially adjacent encoded rings
than there are sensors.

[0025] In general, the number of sensors should at
least be equal to the number of axial positions of the
encoded member minus one. In this way the character-
istic axial encoding provided by the axial detection en-
coded rings can be used to distinguish all axial positions
of the encoded member.

[0026] Itis necessary to have at least one angular de-
tection encoded ring in order to obtain some information
about angular position. There is no upper limit, however,
to the number of angular detection encoded rings.
[0027] Different coding patterns can be used for the
angular detection encoding rings. An embodiment with
one angular detection encoded ring could have value A
on the angular detection encoded ring for all encoded
member angles between 180 and 360 degrees, and val-
ue B on the angular detection encoded ring for all encod-
ed member angles between 0 and 180 degrees. The said
angular detection encoded ring would permit a rather low
angular position resolution of one-half of one rotation of
the encoded member, because knowledge of the value
on the sensed region of the angular detection encoded
ring would permit one to determine whether the angle of
the encoded member is between 0 and 180 degrees, or
between 180 and 360 degrees.

[0028] An embodiment with two angular detection en-
coded rings could have value A on the first angular de-
tection encoded ring for all encoded member angles be-
tween 180 and 360 degrees, value B on the first angular
detection encoded ring for all encoded member angles
between 0 and 180 degrees, value A on the second an-
gular detection encoded ring for all encoded member an-
gles between 90 and 270 degrees, and value B for all
other angles on the second angular detection encoded
ring. The angular detection encoded rings using this code
(which is a two-bit Gray code) would permit an angular
position resolution of one-fourth of one rotation because
knowledge of the value on the sensed region of the two
angular detection encoded rings would permit one to de-
termine whether the angle of the encoded member is
between 0 and 90 degrees, between 90 and 180 degrees,
between 180 and 270 degrees, or between 270 and 360
degrees.

[0029] An embodiment with three angular detection
encoded rings would permit an angular position resclu-
tion of one-eighth of one rotation (45 degrees), using a
three-bit Gray code, but other codes could also be used
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to obtain the same resolution.

[0030] Similarly, making use of four angular detection
encoded rings allows an angular detection resolution of
22.5 degrees

[0031] Advantageously the sensor arrangement also
comprises a measurement unitthatis coupled to the sen-
sors to determine the encoded member's axial and an-
gular position. The measurement unit may also be oper-
able to indicate when there are changes in the signals
generated by the sensors. In this way, the measurement
unit may also be operable to determine whether the en-
coded member has been retracted or depressed from a
default pasition into a retracted or depressed position.
Apart from that, the measurement unit is operable to de-
tectand to process the various signals thatare producible
by the various sensors during a rotation and/or axial dis-
placement of the encoded member.

[0032] According to still another embodiment, pairs of
sensors and corresponding encoded rings interact elec-
trically, magnetically, capacitively or optically. When im-
plemented electrically, first and second sensors may
comprise conducting brushes that are in mechanical con-
tact with the encoded rings of the encoded member.
Here, the encoded rings comprise insulating and con-
ducting sections. Depending on whether an insulating or
conducting section of an encoded ring is in contact with
a particular sensor, said sensor is operable to generate
a corresponding signal representing the particular en-
coded section of the respective encoded ring. When im-
plemented magnetically, the encoded rings may be per-
manently magnetized according to a predefined pattern.
The same may also be conceivable when implemented
capacitively. In an optical implementation, the sensors
may comprise a light generating as well as a light sensi-
tive element while respective sections on the particular
encoded rings feature a different reflectivity.

[0033] According to another aspect the invention also
relates to an electronic device featuring an angular and
axial position sensor arrangement as described above.
In particular, the invention relates to a watch, in particular
to a wristwatch comprising an adjustment unit having at
least ane angular and axial pasition sensor arrangement
as described above.

[0034] In still another aspect the invention also relates
to a method of determining angular and axial position of
an encoded member by means of a combined angular
and axial position sensor arrangement as described
above. Said method comprises the steps of receiving L
signals from the L sensors and comparing L signals to
at least determine the axial position of the encoded mem-
ber, in which a measurement unit coupled to the sensors
determines the axial position by counting, starting from
the first sensor, the number of A values detected by the
sensors before the first B value.

[0035] Apparently, said method is closely correlated ta
the configuration of the above described angular and ax-
ial position sensor. Depending on the actual sensor im-
plementation, in particular depending on the number of
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sensors and encoded rings on the encoded member, the
method is equally operable to determine notonly the axial
position but also the absolute angular position or incre-
mental changes in the angular position of the encoded
member.

[0036] In still another aspect, the invention relates to
a computer program stored on a computer-readable me-
dium such as a computer program product. Said compu-
ter program comprises program means for processing at
least a first signal from the first sensor. The computer
program further comprises program means for process-
ing at least a second signal from the second sensor. Ad-
ditionally, the computer program product comprises pro-
gram means for comparing first and second signals to at
least determine the encoded member’s axial position.
Typically, the program means are also adapted to com-
pare and to process first and second signals in order to
determine not only the axial position but also the angular
position or incremental changes in the angular position
of the encoded member.

[0037] In this context it is to be noted that all features,
benefits and steps as described in connection with the
angular and axial position sensor arrangementare equal-
ly valid for the method of determining angular and axial
position of an encoded member as well as to the com-
puter program product; and vice versa.

Brief Description of the Drawings

[0038] The objects, advantages and features ofthe an-
gular and axial position sensor arrangement will appear
more clearly in the following description, given on the
basis of non-limiting embodiments illustrated by the
drawings, in which:

Figure 1 a schematically shows a first embodiment
ofthe angular and axial position sensor arrangement
with the encoded member in a default position with
respect to two sensors,

Figure 1b is indicative of the signals of the sensors
over a complete revolution of the encoded member
according to Figure 1 a,

Figure 2a schematically shows the first embodiment
of the angular and axial position sensor arrangement
with the encoded member in a retracted position,

Figure 2b is indicative of the signals of the sensors
over a complete revolution of the encoded member
according to Figure 2a,

Figure 3 shows a tridimensional view of an encoded
member of the first embodiment, which is a rod end-

ed by a crown of an instrument,

Figure 4a schematically shows a second embodi-
ment of the angular and axial position sensor ar-
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rangementwith the encoded memberinadepressed
position with respect to three sensors,

Figure 4b is indicative of the signals of the sensors
over a complete revolution of the encoded member
according to Figure 4a,

Figure 5a schematically shows the second embod-
iment of the angular and axial position sensor ar-
rangement with the encoded member in a default
position,

Figure 5b is indicative of the signals of the sensors
over a complete revolution of the encoded member
according to Figure 5a,

Figure 6a schematically shows the second embod-
iment of the angular and axial position sensor ar-
rangement with the encoded member in a retracted
position,

Figure 6b is indicative of the signals of the sensors
over a complete revolution of the encoded member
according to Figure 8a,

Figure 7a schematically shows a third embodiment
of the angular and axial position sensor arrangement
with the encoded member in a depressed position
with respect to four sensors,

Figure 7b is indicative of the signals of the sensors
over a complete revolution of the encoded member
according to Figure 7a,

Figure 8a schematically shows the third embodiment
ofthe angular and axial position sensor arrangement
with the encoded member in a default position,

Figure 8b is indicative of the signals of the sensors
over a complete revolution of the encoded member
according to Figure 8a,

Figure 9a schematically shows the third embodiment
of the angular and axial position sensor arrangement
with the encoded member in afirst retracted position,

Figure 9b is indicative of the signals of the sensors
over a complete revolution of the encoded member
according to Figure 9a,

Figure 10a schematically shows the third embodi-
ment of the angular and axial position sensor ar-
rangement with the encoded member in a second
retracted position,

Figure 10b is indicative of the signals of the sensors
over a complete revolution of the encoded member
according to Figure 10a,
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Figure 11a schematically shows a fourth embodi-
ment of the angular and axial position sensor ar-
rangementwith the encoded member in adepressed
position with respect to five sensors,

Figure 11b is indicative of the signals of the sensors
over a complete revolution of the encoded member
according to Figure 11a,

Figure 12a schematically shows the fourth embodi-
ment of the angular and axial position sensor ar-
rangement with the encoded member in a default
position,

Figure 12b is indicative of the signals of the sensors
over a complete revolution of the encoded member
according to Figure 12a,

Figure 13a schematically shows the fourth embadi-
ment of the angular and axial position sensor ar-
rangement with the encoded member in a first re-
tracted position,

Figure 13b is indicative of the signals of the sensors
over a complete revolution of the encoded member
according to Figure 13a,

Figure 14a schematically shows the fourth embodi-
ment of the angular and axial position sensor ar-
rangement with the encoded member in a second
retracted position,

Figure 14b is indicative of the signals of the sensors
over a complete revolution of the encoded member
according to Figure 14a,

Figure 15a schematically shows a fifth embodiment
of the angular and axial position sensor arrangement
with the encoded member in a depressed position
with respect to three sensors,

Figure 15b is indicative of the signals of the sensars
over a complete revolution of the encoded member
according to Figure 15a,

Figure 16a schematically shows the fifth embodi-
ment of the angular and axial position sensor ar-
rangement with the encoded member in a default
position,

Figure 16b is indicative of the signals of the sensors
over a complete revolution of the encoded member
according to Figure 16a,

Figure 17a schematically shows the fifth embadi-
ment of the angular and axial position sensor ar-
rangement with the encoded member in a retracted
position, and
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Figure 17b is indicative of the signals of the sensors
over a complete revolution of the encoded member
according to Figure 17a.

Detailed Description

[0039] In the following description, all the componenis
of the angular and axial position sensor arrangement that
are well known to thase skilled in the art in this technical
field will be described only in a simplified manner.
[0040] Itwill be noted that in the different embodiments
described below the angular and axial position sensor
arrangement includes L sensors, where L is a whole
number greater than or equalto 2, and an encoded mem-
ber, which can be rotated around an axis and displaced
axially relative to the sensors.

[0041] The encoded member can be arranged on an
angularly and axially displaceable element of an instru-
ment. Said encaded member, which can be a rod ended
by a crown of an instrument, such as a wristwatch, in-
cludes N axial detection encoded rings, which are axially
adjacent, and where N is a whole number greater than
or equal to 2, and M angular detection encoded rings,
which are axially adjacent, and where M is a whole
number greater than or equal to 1. The first N-1 axial
detection encoded rings are defined with value A along
their entire circumference and the Nth axial detection en-
coded ring is defined with value B, different from value
A, along its entire circumference. The M angular detec-
tion encoded rings are axially adjacent to the Nth axial
detection encoded ring, and each comprises a coding
pattern consisting of values A and B along its circumfer-
ence, permitting the determination of angular position by
some sensors overlapping one or several angular detec-
tion encoded rings.

[0042] In order to determine the axial position of the
encoded member, it is necessary to have a number L of
sensors at least equal to the number N of axial detection
encoded rings minus one, i.e. at least L = N-1 when the
number N is atleast 2. Generally the number L of sensors
can be equal to or greater than the number N of axial
detection encoded rings in arder to use some sensars in
a specific location to determine the angular position of
the encoded member. The first sensor of the series of
sensors can be displaceable from the first axial detection
encoded ring to the Nth axial detection encoded ring for
determining the axial position of said encoded member.
Said axial position can be determined by a measurement
unit connected to said sensors by counting, starting with
the first sensor, the number of A values detected by the
sensors before the first B value.

[0043] For the different embodiments described here-
after it can be provided that L and N are at least equal to
2 and M is at least equal to 1, or L and N can be equal
to 3 or 4, and M can be equal to 2 or 3, or L is equal to
5, N is equal to 4 and M is equal to 4, but other values
can be envisaged. Other embodiments can be provided
for the angular and axial position sensor arrangement.
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For a better accuracy of the angular measurement the
number M of angular detection encoded rings can be
equal to 2 or greater than 2, with a specific code on the
M angular detection encoded rings on M-bits by being all
overlapped by the sensors.

[0044] In Figures 1 a and 2a, a first and rather simple
embodiment of the combined angular and axial position
sensor arrangement 10 is illustrated. This sensor ar-
rangement 10 comprises a first sensor S1 and a second
sensor S2 that are fixedly arranged to each other, .g. in
or on a housing of a watch or some other type of device.
The sensor arrangement 10 further comprises an encod-
ed member 20, which is axially displaceable, i.e. from
the left to the right or vice versa and which is rotatable
along a central axis of rotation. Said encoded member
20 has a cylindrical or tubular shape. Preferably the two
sensors S1 and S2 are aligned parallel to the encoded
member. In the case of a watch, said encoded member
20is a part of a rod ended by a crown 1 operated outside
of the watch housing in order to contral some functions
or to set time and date of said watch.

[0045] In the initial configuration as illustrated in Fig-
ures 1a and 2a, the encoded member 20 comprises a
first axial detection encoded ring 21, illustrated as the
rightmost vertical stripe. The encoded member 20 further
comprises a second axial detection encoded ring 22 as
indicated by the central vertical stripe in Figures 1 a and
2a. Moreover, the encoded member comprises an angu-
lar detection encoded ring 23 axially adjacent to the sec-
ond axial detection encoded ring 22. In this first embod-
iment, the number N of axial detection encoded rings is
two, and the number M of angular detection encoded ring
is one.

[0046] Asillustrated inFigures 1aand 2a, the first axial
detection encoded ring 21 includes two sections each
distributed on 180° of the circumference. Each of these
sections is coded with value A, as indicated by illustrating
them in black, to be detected by at least one sensor over-
lapping said first axial detection encoded ring 21. The
second axial detection encoded ring 22 comprises two
sections each distributed on 180° of the circumference
and with value B shawn by white sections. Given that the
first and second axial detection encoded rings 21, 22 only
have the value A along their entire circumference or the
value B along their entire circumference, first and second
axial detection encoded rings 21, 22 are rotation invari-
ant. Given that only two axial detection angular encoded
rings 21, 22 are provided in said first embodiment, it is
possible to detect in principle two axial positions of said
encoded member at least by the first sensor S1.

[0047] Figure 3 shows a three-dimensional view of the
encoded member 20 on a rod ended by a crown 1 that
is represented in two-dimensions on Figures 1a and 2a.
On the three-dimensional view of a cylinder, part of the
surface of the cylinder is not visible because it is on the
back side. Therefore, in order to clearly represent the
entire surface of the cylinder on a two-dimensional view,
it makes sense toimagine that one can unroll the surface
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of the cylinder as if one were unrolling a sheet of paper
wrapped around the entire circumference of the cylinder.
By comparing Figures 1a and 2ato Figure 3, one realizes
that Figures 1 a and 2a are not a cross-section or a front
view of the cylinder, but an unwrapped or unrolled rep-
resentation of the surface of the cylinder that cannot be
entirely seen on a three-dimensional figure. The axis aof
the cylinder is represented by the horizontal dashed line,
which is the axis around which the cylindrical surface has
been unwrapped or unrolled for the two-dimensional rep-
resentation.

[0048] In the axial position as illustrated in Figure 1a,
which is a default position P1, the first sensor S1 will
always detect value A on the first axial detection encoded
ring 21, whereas the second sensor S2 will always detect
value B on the second axial detection encoded ring 22.
The information from the first sensor S1 alone is sufficient
to determine the axial position of the encoded member.
The signals from sensors S1 and S2 over a complete
revolution of the encoded member 20 are shown in Figure
1b. The first sensor S1 always detects value A, whereas
the second sensor S2 always detects value B overa com-
plete revolution of the encoded member 20.

[0049] In this particular configuration or axial position,
the coding pattern of the angular detection encoded ring
23 ofthe encoded member 20 is not measured. However,
it is conceivable that the sensor arrangement 10 could
also comprise a third sensor axially adjacent to the sec-
ond sensor S2 and being therefore operable to interact
with the angular detection encoded ring 23 even in the
axial pasition according to Figure 1 a.

[0050] The homogeneous axial detection encoded
rings 21, 22 form a particular axial coding pattern of the
encoded member 20, thereby indicating the actual axial
position ofthe encoded member 20relative to the position
of first and second sensors S1, S2. A measurement unit
50 connected to said first and second sensors S1, S2
can determine the axial position of the encoded member
20 by counting, starting from the first sensor S1, the
number of A values detected by the sensors before the
first B value. In this case, only one A value is detected
given that sensor S1 measures value A fram the first axial
detection encoded ring 21, and sensor S2 measures val-
ue B from the second axial detection encoded ring 22.
[0051] In Figure 2a, a first retracted position PO or ax-
ially displaced configuration is illustrated. By comparison
with the configuration of Figure 1a, it is apparent that the
complete encoded member 20 has been axially dis-
placed to the right by one discrete step. As shown in
Figure 2a, the second axial detection encoded ring 22
now radially overlaps the first sensor S1 while the angular
detection encoded ring 23 radially overlaps the second
sensor S2. Due to the axial displacement of the encoded
member 20, the first sensar 31 detects a different signal
thereby indicating a displaced axial position of the en-
coded member 20 compared to the initial configuration
of Figure 1 a. In this case, the measurement unit 50 can-
not count any A values before the first B value, given that



13 EP 2 884 239 A1 14

the first sensor S1 measures a B value from the second
axial detection encoded ring 22. In the first case of Figure
1a, the measurement unit 50 has counted one A value
from the first sensor S1, whereas in the second case of
Figure 2a, no A value is counted before the first B value
starting from the first sensor S1.

[0052] During a rotation of the encoded member 20
around the crown axis of Figure 2a, the first sensor S1
does not detect any changes since the second axial de-
tection encoded ring 22 features only value B on its outer
circumference. However, the angular detection encoded
ring 23 causes a varying signal to be measured on the
second sensor S2. Here, the coding pattern on the ring
23 is operable to alternately provide values A and B to
the second sensor. In this way, angular position detection
with a resolution of 180° is provided. The signals from
sensors S1 and S2 over a complete revolution of the
encoded member 20 are shown in Figure 2b. While ro-
tating the encoded member 20, the first sensor S1 always
detects value B, whereas the second sensor S2 detects
value B between 0° and 180° and value A between 180°
and 360°.

[0053] With such a simple sensor arrangement the ro-
tational speed of the encoded member 20 can be meas-
ured, but not the rotational direction given that only one
signal is detected with two alternating values during a
complete rotation. Said compact sensor arrangement al-
lows one to measure the axial position of the encoded
member 20 as well as the angular position of the encoded
member 20 in one of the configurations.

[0054] In Figures 4a to 6a, a second embodiment of
the combined angular and axial position sensor arrange-
ment 10 is shown, in which three sensors S1, 82, S3 are
arranged adjacently in a row of sensors. Said row of sen-
sors S1, S2, S3 is aligned parallel to the axis of the en-
coded member. The encoded member 20 comprises
three axial detection encoded rings 21, 21, 22 axially
arranged, and two angular detection encoded rings 23,
23’ axially arranged. Firstand second axial detection en-
coded rings 21, 21’ are with value A along their entire
circumference, whereas the third axial detection encod-
ed ring 22 is with value B along its entire circumference.
With these three axial detection encoded rings, the meas-
urement unit 50 connected to the three sensors can de-
termine three axial positions of the encoded member,
from the first axial position where the first sensor S1 over-
laps the first axial detection encoded ring 21 to the third
axial position where the first sensor $1 overlaps the third
axial detection encoded ring 22.

[0055] Itis to be noted that only two sensors are nec-
essary in this case to determine the three possible axial
positions. In the first axial position, the first sensor S1
overlaps the first axial detection encoded ring 21 and in
the third axial position, the first sensor S1 overlaps the
third axial detection encaded ring 22.

[0056] The angular detection encodedrings 23,23’ are
axially arranged adjacent to the third axial detection en-
coded ring 22. Said two angular detection encoded rings
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23, 23’ comprise a different coding pattern composed of
A and B values along their circumference. Advanta-
geously, the two angular detection encoded rings 23, 23’
form a 2-bit Gray code. The angular measurement on 2
bits is performed in the third axial position of the sensors
S1, S2, S3 as explained hereafter.

[0057] Asillustrated in Figure 4a, the encoded member
20 is in a depressed position P2. In the case of a watch,
said encoded member is a part of a rod ended by a crown
1 operated outside of the watch housing to control some
functions or to set time and date of said watch. The rod
generally passes through the watch housing and is
sealed in a conventional manner. According to an ar-
rangement of said watch, it can be possible to provide
said depressed pasition P2 by pressing on the crown 1
one step beyond a default position P1. The step corre-
sponds to the width of each axial detection encoded ring
21,271, 22.

[0058] In this depressed position P2, the first sensor
S1 overlaps the first axial detection encoded ring 21,
whereas the second and third sensors S2, S3 overlap
the second and third axial detection encoded rings 21°,
22. No angular position can be measured in this de-
pressed position, but the measurement unit 50 connect-
ed to the three sensors can count two A values on the
first and second axial detection encoded rings 21, 21’,
before the B value of the third axial detection encoded
ring 22. In this way, the depressed position P2 can be
identified by measuring the values from the first, second,
and third sensors S1, S2, S3.

[0059] Itisto be noted that in this configuration of Fig-
ure 4a, the combined angular and axial position sensor
arrangement 10 acts as a pure axial position sensor.
Since any rotational movement of the encoded member
20 would have no effect on the signals to be generated
by any one of the sensors S1, S2 or S3. In Figure 4b the
signals from sensors S1, S2 and S3 are shown over a
complete revolution of the encoded member 20. The sig-
nal from the first and second sensors S1, S2 are always
to the value A, whereas the signal from the third sensor
S3 is always to the value B over a complete revolution
of the encoded member 20.

[0060] The situation changes with the configuration of
Figure 5a. Compared to the configuration of Figure 4a,
the encoded member 20 has been displaced to the right
by one discrete step in a default position P1. The third
sensor S3 overlaps the first angular detection encoded
ring 23 and wherein the second sensor S2 overlaps the
third axial detection encoded ring 22. In this default po-
sition P1, only one A value from the first sensor $1, which
overlaps the second axial detection ring 21’, is counted
by the measurement unit 50 before detecting the B value
of sensor S2. Said measurement unit 50 connected to
the various sensors 81, S2, S3is aperable to detect such
an axial displacement and is capable of determining that
the encoded member 20 is now in position P1.

[0061] In Figure 5a, the third sensor S3 is operable to
generate a signal S3 shown in Figure 5b in response to
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a complete revolution of the encoded member 20. In the
upper part of said signal S3, value B is sensed by the
measurement unit, whereas in the lower part of said sig-
nal S3, value A is sensed. As shown in Figure 5b, the
second sensor S2 always detects the value B, whereas
the first sensor S1 always detects the value A.

[0062] As already described in connection with the
configuration of Figures 1 a and 2a, the combined angular
and axial position sensor arrangement 10 may serve to
detect incremental changes in the angular position, al-
though the direction of rotation cannot be determined.
[0063] In Figure 6a, the encoded member 20 is dis-
placed one step further to the right to a retracted position
PO. The first sensor S1 averlaps the third axial detection
encoded ring 22. Again, the axial position PO of the en-
coded member can be detected by the measurement unit
50 in a corresponding way as described above because
no A values are counted before the first B value given
that the first sensor detects the B value from the third
axial detection encoded ring 22. Clearly the coding pat-
terns of the first and second angular encoded rings 23,
23 now overlap the second and third sensors S2 and S3.
[0064] Consequently, as illustrated in Figure 6b, two
alternating signals S2, S3 are generated by said sensors
$2, $3 during a complete revolution of the encoded mem-
ber 20. Since the coding patterns of the first and second
angular encodedrings 23, 23’ are circumferentially offset
the measurement unit 50 is operable to determine the
sense of rotation of the encoded member 20 relative to
the row of sensors S1, S2, S3. In this configuration, these
signals S2, 83 are identical to those ariginating from a
standard incremental encoder given that the signal S2 is
phase shifted by 90° with respect to the signal S3. The
first sensor S1 always detects the value B as shown in
Figure 6b.

[0065] In Figures 7ato 10a, a third embodiment of the
combined angular and axial position sensor arrangement
10 is shown, in which four sensors S1, S2, S3 and S4
are arranged adjacently in a row of sensors. Said row of
sensors S1, S2, S3, S4 is aligned parallel to the axis of
the encoded member 20. The encoded member com-
prises four axial detection encoded rings 21, 21°, 21",
22 axially arranged, and also three angular detection en-
coded rings 23, 23’, 23" axially arranged. First, second
and third axial detection encoded rings 21, 21’, 21" are
with value A along their entire circumference, whereas
the fourth axial detection encoded ring 22 is with value
B along its entire circumference. With these four axial
detection encoded rings, the measurement unit 50 con-
nected to the sensors can determine four axial positions
of the encoded member, from the first axial position
where the first sensor S1 overlaps the first axial detection
encoded ring 21 to the fourth axial position where the
first sensor S1 overlaps the fourth axial detection encod-
edring 22.

[0066] The angular detection encoded rings 23, 23’,
23" are axially arranged adjacent to the fourth axial de-
tection encoded ring 22. Said three angular detection en-
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coded rings 23, 23’, 23" comprise a different coding pat-
tern composed of A and B values along their circumfer-
ence. Advantageously, the three angular detection en-
coded rings 23, 23’, 23" form a 3-bit Gray code. The an-
gular measurement on 3 bits is performed in the fourth
axial position of the sensors S1, S2, S3, S4 as explained
hereafter.

[0067] Asillustrated in Figure 7a, the encoded member
20 is in a depressed position P3. In the case of a watch,
said encoded member is a part of a rod ended by a crown
1operated outside of the watch housing inorder to control
some functions or to set the time and date of said watch.
The rod generally passes through the watch housing and
is sealed in a conventional manner. According to an ar-
rangement of said watch, it can be possible to provide
said depressed position P3 by moving the crown 1 one
step beyond the default position P2. The step corre-
sponds to the width of each axial detection encoded ring
21,271, 21", 22.

[0068] In this depressed position P3, the first sensor
S1 overlaps the first axial detection encoded ring 21,
whereas the second, third and fourth sensors S2, S3, S4
overlap the second, third and fourth axial detection en-
coded rings 21°, 21", 22. The angular position cannot be
measured in this depressed position, but the measure-
ment unit 50 connected to the four sensors can identify
the axial position P2 by counting three A values on the
first, second and third axial detection encoded rings 21,
21", 21", before the B value of the fourth axial detection
encoded ring 22.

[0069] Itisto be noted that in this configuration of Fig-
ure 7a, the combined angular and axial position sensor
arrangement 10 acts as a pure axial position sensor,
since any rotational movement of the encoded member
20 would have no effect on the signals to be generated
by any one of the sensors S1, S2, S3 or S4. In Figure
7b, the signals from sensors S1, 82, S3 and 84 are shown
over a complete revolution of the encoded member 20.
The first, second and third sensors S1, S2, S3 always
detect value A, whereas the fourth sensor S4 always de-
tects value B over a complete revolution of the encoded
member 20.

[0070] The situation changes with the configuration of
Figure 8a. Compared to the configuration of Figure 7a,
the encoded member 20 has been displaced to the right
by one discrete step to a default position P2. Sensor $4
overlaps with the first angular detection encoded ring 23
and the third sensor S3 overlaps with the fourth axial
detection encoded ring 22. In this position, only two A
values fromthefirstand second sensors S1and S2, over-
lapping second and third axial detection rings 21" and
21", can be counted by the measurement unit 50 before
detecting the B value of sensor S3. Said measurement
unit 50 connected to the various sensors S1, S2, S3, S4
is operable to detect such an axial displacement and is
capable of determining that the encoded member 20 is
now in position P2.

[0071] Inthe configuration of Figure 8a, the fourth sen-



17 EP 2 884 239 A1 18

sorS4 isoperable togenerate asignal S4 showninFigure
8b in response to a complete revolution of the encoded
member 20. In the upper part of said signal S4, value B
is sensed by the measurement unit, whereas in the lower
part of said signal S4, value A is sensed. As shown in
Figure 8b, the third sensor S3 always detects value B,
whereas the first and second sensors S1, S2 always de-
tect value A. As described abaove for the first and second
embodiments, the combined angular and axial position
sensor arrangement 10 may serve to detect changes in
the angular position, although the direction of rotation
cannot be determined.

[0072] In Figure 9a, the encoded member 20 is dis-
placed one step further to the right to a first retracted
position P1. The first and second sensors S1, S2 respec-
tively overlap the third and fourth axial detection encoded
rings 21", 22. Again, the axial position P1 of the encoded
member can be detected by the measurement unit 50 in
a carresponding way as described above by counting
only one A value from the third axial detection encoded
ring 21" before the first B value from the fourth axial de-
tection encoded ring 22. Clearly the coding patterns of
the first and second angular encoded rings 23, 23" now
overlap with the third and fourth sensors S3 and S4.
[0073] As a consequence and as illustrated in Figure
9b two alternating signals S3, S4 are generated by said
sensors S3, S4 during a complete revolution of the en-
coded member 20. Since the coding patterns of the first
and second angular encoded rings 23, 23’ are circum-
ferentially offset the measurement unit 50 is operable to
detect changes in the angular position and determine the
sense of rotation of the encoded member 20 relative to
the row of sensors S1, S2, S3, 34. One can see that not
only are the three angular encoded rings 23, 23,
23" coded with a 3-bit Gray code, but the two angular
encoded rings 23, 23’ are coded with a 2-bit Gray code.
Therefore, in the configuration as illustrated in Figure 9a,
an absolute measurement of the angular paosition of the
encoded member can be obtained with a resolution of
90°. These signals S3, S4 are also identical to those orig-
inating from a standard incremental encoder given that
the signal S3 is phase shifted by 90° with respect to the
signal 34. As illustrated in Figure 9b, the second sensor
S2 always detects the value B, whereas the first sensor
S1 always detects the value A.

[0074] In the configuration as illustrated in Figure 10a,
the encoded member 20 has been moved to a second
retracted position PO. In this position PO, the first sensor
S1 overlaps the fourth axial detection encoded ring 22
having value B, whereas the second, third and fourth
sensors S2, S3, S4 respectively overlap the first, second
and third angular detection encoded rings 23, 23, 23".
The measurement unit 50 counts no A values before the
first B value of axial detection encoded ring 22, thus iden-
tifying the position PO.

[0075] Asshown inFigure 10b, three changing signals
S2, S3, $4 are generated during a complete rotation of
the encoded member 20 respectively by the second, third
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and fourth sensors S2, S3, S4. The signal from the first
sensor S1 is kept constant with value B. Said respective
sensor signals S2, S3, S4 can represent a three-bit
number and thus allow the angular position of the encod-
ed member to be divided into eight discrete angular sec-
tions, each representing an angular range of 45°. Advan-
tageously, a Gray code is used given that only one signal
changes of state at each step of rotation. Furthermore
with a Gray code used on three bits with the first, second
and third angular detection encoded rings 23, 23’, 23" on
the complete circumference of the encoded member 20,
we obtain a measurement of absolute angle with eight
homogeneous positions per rotation.

[0076] In Figures 11a to 14a, a fourth embodiment of
the combined angular and axial position sensor arrange-
ment 10 is shown, in which five sensors S1, S2, S3, S4
and S5 are arranged adjacently in a row of sensors. Said
row of sensors S1, S2, S3, 84, S5 is aligned parallel to
the axis of the encaded member 20. The encoded mem-
ber comprises four axial detection encoded rings 21, 21°,
21", 22 axially arranged to determine four axial positions
of the encoded member, and four angular detection en-
coded rings 23, 23’, 23", 23" axially arranged. First, sec-
ond and third axial detection encoded rings 21, 21’, 21"
are with value A along their entire circumference, where-
as the fourth axial detection encoded ring 22 is with value
B along its entire circumference.

[0077] As previously explained for determining four ax-
ial positions P3, P2, P1 and PO, the first sensor S1 from
the four sensors S1, S2, S3, S4 overlaps the first axial
detection encoded ring 21 in the axial position P3, where-
as the first sensor S1 overlaps the fourth axial detection
encoded ring 22 in the axial position PO.

[0078] In Figure 11a, the encoded member 20 is in a
depressed position P3. In this depressed position P3, the
first sensor S1 overlaps the first axial detection encoded
ring 21, whereas the second, third, fourth and fifth sen-
sors S2, S3, S4, S5 overlap the second, third and fourth
axial detection encoded rings 21°, 21", 22, and the first
angular detection encoded ring 23. Unlike the third em-
bodiment, in the depressed position P3 afifth sensor S5
is operable to generate a signal S5 shown in Figure 11b
in response to a complete revolution of the encoded
member 20. Furthermore the signals from sensors S1,
$2, S3 and S4 are also shown over a complete revolution
of the encoded member 20. The first, second and third
sensors S1, S2, S3 always detect value A, whereas the
fourth sensor S4 always detects value B over a complete
revolution of the encoded member 20. As already de-
scribed in the first, second and third embodiments, the
combined angular and axial position sensor arrangement
10 may serve to detect changes in the angular position,
although the direction of rotation cannot be determined.
[0079] The measurement unit 50 connected to the five
sensors S1, 82, S3, 84, S5 can count three A values on
the first, second and third axial detection encoded rings
21, 21°, 21", before detecting the B value on the fourth
axial detection encoded ring 22. In this way, the de-
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pressed position P3 can be identified by said values.
[0080] In Figure 12a, the encoded member 20 is dis-
placed one step further to the right to the default position
P2. The first and second sensors S1, S2 respectively
overlap the second and third axial detection encoded
rings 21°, 21", whereas the third sensor S3 overlaps the
fourth axial detection encoded ring 22. Again, the axial
position P2 of the encoded member can be detected by
the measurement unit 50 as described above by counting
two A values from the second and third axial detection
encoded rings 21’ and 21" before the B value from the
axial detection encoded ring 22. Clearly, the coding pat-
terns of the first and second angular encoded rings 23,
23’ now overlap the fourth and fifth sensors S4 and S5.
[0081] As a consequence and as illustrated in Figure
12b two alternating signals S4, S5 are generated by said
sensors S4, S5 during a complete revolution of the en-
coded member 20, whereas the signals from the first and
second sensars 81, 32 are with the value A and the signal
from the third sensar 32 is with the value B. One can see
that not only are the four angular encoded rings 23, 23/,
23",23™ coded with a 4-bit Gray code, but the two angular
encoded rings 23, 23 are coded with a 2-bit Gray code.
Therefore, in the configuration as illustrated in Figure 9a,
an absolute measurement of the angular position of the
encoded member can be obtained with a resolution of
90°. These signals S4, S5 are also identical to those orig-
inating from a standard incremental encoder given that
the signal S4 is phase shifted by 90° with respect to the
signal S5.

[0082] In the configuration as illustrated in Figure 13a,
the encoded member 20 is positioned at a first retracted
position P1. In this first retracted position P1, the first
sensor S1 overlaps the third axial detection encoded ring
21" having value A, whereas the second sensor S2 over-
laps the fourth axial detection encoded ring 22 having
value B. The third, fourth and fifth sensors S3, S4, S5
respectively overlap the first, second and third angular
detection encoded rings 23, 23', 23". The measurement
unit 50 counts only one A value before the first B value,
thus identifying said first retracted position P1.

[0083] One can see that in the configuration as illus-
trated in Figure 13a the three angular encoded rings 23,
23’, 23" are coded with a 3-bit Gray code. Therefore, an
absolute measurement of the angular position of the en-
coded member can be obtained with a resolution of 90°
by measuring the three signals S3, S4, and S5. Depend-
ing onthe application, ordepending on limitations in man-
ufacturing technology, a different code such as the sim-
pler code of a standard incremental encoder can be used.
[0084] In the configuration as illustrated in Figure 14a,
the encoded member 20 has beenretracted intoa second
retracted position PO. In this second retracted position
PO, the first sensor S1 overlaps the fourth axial detection
encoded ring 22 having value B, whereas the second,
third, fourth and fifth sensors S2, S3, S4, S5 respectively
overlap the first, second, third and fourth angular detec-
tion encoded rings 23, 23, 23", 23". The measurement
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1"

unit 50 counts no A values before sensor S1 detects the
B value of axial detection encoded ring 22, thus identify-
ing the second retracted position PO.

[0085] As shown in Figure 14b, four signals S2, S3,
S4, S5 are generated during a complete rotation of the
encoded member 20 respectively by the second, third,
fourth and fifth sensors S2, S3, S4, S5, whereas the sig-
nal from the first sensor S1 is with the value B. Said re-
spective sensor signals S2, S3, S4, S5 represent a four-
bit number and thus allow dividing the angular position
ofthe encoded member into sixteen discrete angular sec-
tions, each representing an angular range of 22.5°. Pref-
erably a Gray code can be used to obtain an absolute
measurement of the angular position of the encoded
member, with sixteen homogeneous positions per rota-
tion. As mentioned above, a different code is also possi-
ble, butdue to the nature of this Gray code the measure-
ment resolution gets better with each shift of the encoded
member from position P3 to PO, passing through posi-
tions P1 and PO.

[0086] It is to be noted, that all embodiments as illus-
trated in Figures 1 ato 14b provide a mechanically simple
and compact solution, wherein up to four absolute axial
positions of the encoded member 20 relative to a series
of sensors S1, S2, S3, S4, S5 can be determined. The
resolution of the angular measurement may vary with the
axial position of the encoded member 20. If a Gray code
isusedasinFigures 1ato 14b, the instantaneous angular
position of the encoded member is unambiguously de-
termined by the measurement of the code on at least the
first angular detection encoded ring 23. Nevertheless, if
no other signals are measured the resolution is quite
poor, only indicating whether the angle is between 0 and
1800 or between 1800 and 3600. The resolution increas-
es as additional codes are measured, and for a fully re-
tracted configuration the resolution might be quite high.
Not all codes, however, provide an unambiguous meas-
urement of the angular position. If the code of a standard
incremental encoder is used, the measured signals might
be identical for several different angles of the encoded
member. In such a case, angular position information
can be lost if the sampling frequency of the measurement
unit is not quite high. When a Gray code is used, reason-
able computational demands for the measurement unit
50 are sufficient to provide both angular and axial position
detection.

[0087] In Figures 15ato 17a, a fifth embodiment of the
combined angular and axial position sensor arrangement
10 is shown, in which three sensors S1, S2, S3 are ar-
ranged adjacently in a row of sensors as described in the
second embodiment. Said three sensors S1, S2, S3 are
aligned parallel to the encoded member. The encoded
member 20 comprises three axial detection encoded
rings 21, 21°, 22 axially arranged, and two angular de-
tection encoded rings 23, 23’ axially arranged. First and
second axial detection encoded rings 21, 21’ are with
value A along their entire circumference, whereas the
third axial detection encoded ring 22 is with value B along
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its entire circumference. With these three axial detection
encoded rings, the measurement unit 50 connected to
the three sensors can determine three axial positions of
the encoded member, from the first axial position where
the first sensor S1 overlaps the first axial detection en-
coded ring 21 to the third axial position where the first
sensor S1overlaps the third axial detection encoded ring
22.

[0088] The angular detection encodedrings 23,23’ are
axially arranged adjacent to the third axial detection en-
coded ring 22. Said two angular detection encoded rings
23, 23’ comprise a different coding pattern composed of
A and B values along their circumference.

[0089] Inthisfifth embodiment, the code used is similar
to that of the second embodiment shown in Figures 4a
to 6a. Unlike the latter embodiment, the specific code
defined on the angular detection encoded rings has been
repeated twice around the cylinder of the encoded mem-
ber 20, i.e. afirst time on 0° and 180° and a secand time
on 180° and 360°. In general, any code can be repeated
Rtimeswith R greaterthan 1 over the complete revolution
of the encoded member 20. The advantage to repeating
acode several times is that itincreasesthe measurement
resolution without increasing the number of sensors. The
disadvantage is that over several distinct angular inter-
vals the signals measured by the sensors are the same,
80 the measurement unit 50 must measure the angular
position at least 2:R times per revolution in order to fulfill
the condition of no lost angular position information when
the crown makes several full revolutions per second. A
direct measurement of absolute angle is no longer pos-
sible.

[0090] Asillustrated in Figure 15a, the encoded mem-
ber 20 is in a depressed position P2. In this depressed
position P2, the first sensor S1 overlaps the first axial
detection encoded ring 21, whereas the second and third
sensors S2, S3 overlap the second and third axial detec-
tion encoded rings 21°, 22. No angular position can be
provided in this depressed position, butthe measurement
unit 50 connected to the four sensors can count two A
values on the first and second axial detection encoded
rings 21,21’, befare the B value of the third axial detection
encoded ring 22. In this way, the depressed pasition P2
can be identified by measuring the values from the first,
second, and third sensors S1, S2, S3.

[0091] In Figure 15b the signals from sensors $1, S2
and S3 are shown over a complete revolution of the en-
coded member 20. The first and second sensors 81, S2
always detect value A, whereas the third sensor S3 al-
ways detects value B over a complete revolution of the
encoded member 20.

[0092] The situation changes with the configuration of
Figure 16a. Compared to the configuration of Figure 153,
the encoded member 20 has been displaced to the right
by one discrete step in a default position P1. The third
sensor S3 overlaps the first angular detection encoded
ring 23 and the second sensor S2 overlaps the third axial
detection encoded ring 22. In this default position P1,
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only one A value from the first sensor $1, which overlaps
the second axial detection rings 21, is counted by the
measurement unit 50 before detecting the B value of sen-
sor S2. Said measurement unit 50 connected to the var-
ious sensors S1, S2, S3 is operable to detect such an
axial displacement and is capable of determining that the
encoded member 20 is now in position P1.

[0093] In Figure 16a, the third sensor S3 is operable
to generate a signal 33 shown in Figure 16b in response
to acomplete revolution of the encoded member 20. Said
signal S3 changes 4 times per revolution given that the
specific code is repeated 2 times around the encoded
member with a succession of values B, A, B, then A from
the upper part to the lower part. As shown in Figure 16b,
the second sensor S2 always detects value B, whereas
the first sensor S1 always detects value A. In this case,
the combined angular and axial position sensor arrange-
ment 10 may serve to detectincremental changes in the
angular position, although the direction of rotation cannat
be determined.

[0094] In Figure 17a, the encoded member 20 is dis-
placed one step further to the right to the retracted posi-
tion PQ. The first sensor S1 overlaps the third axial de-
tection encoded ring 22. Again, this axial displacement
of the axial pattern provided by third axial detection en-
coded ring 22 can be detected by the measurement unit
50 as described above since no A values are counted
before the B value from the third axial detection encoded
ring 22. The coding patterns of the first and second an-
gular encoded rings 23, 23’ overlap the second and third
sensors S2 and S3.

[0095] As shown inFigure 17b, two alternating signals
S2, 83 are generated by said sensors S2, S3 during a
complete revolution of the encoded member 20. Since
the coding patterns of first and second angular encoded
rings 23, 23’ are circumferentially offset the measure-
ment unit 50 is operable to determine the direction of
rotation of the encoded member 20 relative to the row of
sensors S1, S2, S3. In this configuration, these signals
S2, S3 are identical to those originating from a standard
incremental encoder given that the signal S2 is phase
shifted by 90° with respect to the signal S3. The first sen-
sor 81 always detects the value B as shownin Figure 17b.
[0096] Itis noted that for all the embodiments, the sen-
sors and corresponding encoded rings can interact in an
electrical manner, magnetic manner, capacitive manner
or optical manner. When implemented electrically, the L
sensors may comprise conducting brushes making me-
chanical contact with the axial and angular detection en-
coded rings of the encoded member. Here, the encoded
rings comprise conducting sections for defining value A
and insulating sections for defining value B. Depending
on whether an insulating or conducting section of an en-
caded ring is in contact with a particular sensor, said sen-
sar is operable to generate a corresponding signal rep-
resenting the particular encoded section of the respective
encoded ring. For the case with electrical contact, an
additional axial ring can be provided adjacent to the first



23 EP 2 884 239 A1 24

axial detection encoded ring to make electrical contact
by means of a brush to define value A of the conducting
sections to have a certain electrical voltage.

[0097] When implemented magnetically, the encoded
rings may be permanently magnetized according to a
predefined pattern. A similar approach is conceivable
when implemented capacitively. For an optical imple-
mentation, the sensors may comprise a light generating
element and a light sensitive element while distinct sec-
tions on the particular encoded rings feature a different
reflectivity.

[0098] From the description that has just been given,
several variants of the combined angular and axial posi-
tion sensor arrangement can be devised by those skilled
inthe artwithoutdeparting from the scope of the invention
defined by the claims. The particular code used for the
angular detection encoded rings can be repeated several
times on the circumference of the encoded member to
increase the measurement resolution.

Claims

1. Angular and axial position sensor arrangement (10),
including :

- L axially adjacent sensors (S1, S2), where L is
a whole number greater than or equal to 2, and
- an encoded member (20) that is angularly and
axially displaceable relative to the sensors,

characterized in that the encoded member (20)
comprises N axial detection encoded rings (21, 22),
which are axially adjacent, and where N is a whole
number greater than or equal to 2, for which N-1
adjacent axial detection encoded rings are with value
A along their entire circumference and an Nth en-
coded ring is with value B, different from value A,
along its entire circumference, said values A and B
being distinguishable by one or several of the L sen-
sors to determine the axial position of the encoded
member, in afirst axial position with the first sensar
(S1) overlapping the first axial detection encoded
ring, and in an Nth axial position with the first sensor
(S1) overlapping the Nth axial detection encoded
ring,

in that the encoded member (20) comprises M an-
gular detection encoded rings (23), the first of which
is axially adjacent to the Nth axial detection encoded
ring (22) of the N axial detection encoded rings (21,
22),where M is awhole number greaterthan or equal
to 1, and in that the M encoded rings (23) comprise
a coding pattern composed of A and B values along
their circumference to determine angular position by
the sensors.

2. Sensorarrangement(10) according to claim 1, char-
acterized in that the encoded member (20) is axially
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displaceable in discrete steps relative to the L sen-
sors.

Sensorarrangement (10) according to claim 2, char-
acterized in that an axial displacement step size of
the encoded member (20) corresponds to the axial
width of any axial detection encoded ring (21, 22)
and any angular detection encoded ring (23).

Sensor arrangement (10) according to claim 1, char-
acterized in that the distance between any two sen-
sors corresponds to the axial width of one of the axial
detectionencodedrings (21, 22) or angular detection
encoded rings (23).

Sensor arrangement (10) accordingto claim 1, char-
acterized in thatitincludes afirst sensor (S1) axially
adjacent to a second sensor (S2), and the encoded
member (20) with a first axial detection encoded ring
(21) adjacent to a second axial detection ring (22),
and an angular detection encoded ring (23) adjacent
to the second axial detection ring (22), and in that
the first axial detection encoded ring (21) has value
Aalong its entire circumference, whereas the second
axial detection encoded ring (22) has value B, differ-
ent from value A, along its entire circumference.

Sensor arrangement (10) according to claim 5, char-
acterized in that the encoded member (20) is axially
displaceable from a default position to at least a re-
tracted pasition.

Sensor arrangement (10) according to claim 6, char-
acterized in that in the default position the first sen-
sor (S1) radially overlaps the first axial detection en-
coded ring (21) and the second sensor (S2) radially
overlaps the second axial detection encoded ring
(22), and in that in the retracted position, the first
sensor (S1) radially overlaps the second axial de-
tection encodedring (22) and the second sensor (S2)
radially overlaps the angular detection encoded ring
(23).

Sensor arrangement (10) according to claim 1, char-
acterized in that it includes at least first and second
sensors (S1, S2) which are axially adjacent, and the
encoded member (20) with first, second, and third
axial detection encoded rings (21, 21', 22) which are
axially adjacent, and one or more angular detection
encoded rings (23, 23’) which are axially adjacent,
said first angular detection encoded ring (23) being
adjacent to the third axial detection ring (22), and in
that first and second axial detection encoded rings
(21, 21’) have value A along their entire circumfer-
ence, whereas the third axial detection encoded ring
(22) has value B, different from value A, along its
entire circumference.
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12.

14.

25

Sensor arrangement (10) according to claim 1, char-
acterized in that the number M of angular detection
encodedrings (23) is less than or equal to L-1, where
L is the number of sensors (S1, S2).

. Sensorarrangement(10) according to claim 8, char-

acterized in that the coding patterns from the an-
gular detection encoded rings (23, 23’) form a binary
code or a Gray code.

Sensor arrangement (10) according to claim 10,
characterized in that the code is repeated 2 times
or more around the encoded member (20).

Sensor arrangement(10) according to claim 1, char-
acterized in that it includes at least first, second and
third sensors (S1, S2, S3) which are axially adjacent,
and the encoded member (20) with first, second,
third and fourth axial detection encoded rings (21,
21°, 21", 22) which are axially adjacent, and at least
two angular detection encoded rings (23, 23’) which
are axially adjacent, said first angular detection en-
coded ring (23) being adjacent to the fourth axial
detection ring (22), and in that first, second and third
axial detection encoded rings (21, 21°, 21") have val-
ue A along their entire circumference, whereas the
fourth axial detection encoded ring (22) has value B,
differentfrom value A, along its entire circumference.

. Sensor arrangement (10) according to claim 12,

characterized in that the coding patterns from the
angular detection encoded rings (23, 23’) form a bi-
nary code or a Gray code.

Sensor arrangement (10) according to claim 13,
characterized in that the code is repeated 2 times
or more around the encoded member (20).

. Sensorarrangement(10) according to claim 1, char-

acterized in thatit includes at least L = N-1 sensors
(S1, S2) which are axially adjacent, and the encoded
member (20) with N axial detection encoded rings
(21, 21°, 22) which are axially adjacent, and at least
M = N-2 angular detection encoded rings (23, 23°)
which are axially adjacent, said first angular detec-
tion encoded ring (23) being adjacent to the Nth axial
detection ring (22), and in that the first N-1 axial
detection encodedrings (21, 21°) have value A along
their entire circumference, whereas the Nth axial de-
tection encoded ring (22) has value B, different from
value A, along its entire circumference.

. Sensor arrangement (10) according to claim 15,

characterized in that the coding patterns from the
angular detection encoded rings (23, 23") form a bi-
nary code or a Gray code.

. Sensor arrangement (10) according to claim 16,
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20.

21.

22.
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24.
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characterized in that the code is repeated 2 times
or more around the encoded member (20).

Sensor arrangement (10) according to claim 12,
characterized in that the encoded member (20) is
axially displaceable step by step from a depressed
position to a default position, to a first retracted po-
sition and to a second retracted position.

Sensor arrangement (10) according to claim 18,
characterized in that in the depressed position, the
first, second and third sensors (S1, S2, S3) radially
overlap the first, second and third axial detection en-
coded rings (21, 21°, 21") and a fourth sensor (S4)
radially overlaps the fourth axial detection encoded
ring (22), in that in the default position, the first and
second sensors (S1, S2) radially overlap the second
and third axial detection encoded rings (21°. 21 "),
the third sensor (33) radially overlaps the fourth axial
detection encoded ring (22), and the fourth sensor
(S4) radially overlaps the first angular detection en-
coded ring (23), in that in the first retracted position,
the first sensor (S1) radially overlaps the third axial
detection encoded ring (21 "), the second sensor
(S2) radially overlaps the fourth axial detection en-
coded ring (22), and third and fourth sensors (S3,
S4) radially overlap the first and second angular de-
tection encoded rings (23, 23’), and in that in the
second retracted position, the first sensor (S1) radi-
ally overlaps the fourth axial detection encoded ring
(22), and the second, third and fourth sensors (S2,
383, 34) radially overlap the first, second and third
angular detection encoded rings (23, 23, 23").

Sensor arrangement (10) according to claim 1, fur-
ther comprising a measurement unit (50) coupled to
the L sensors to determine the axial position and
angular position of the encoded member (20).

Sensor arrangement (10) according to claim 1, char-
acterized in that the L sensors interact electrically,
magnetically, capacitively or optically with the carre-
sponding encoded rings (21, 22, 23).

Electronic instrument comprising an adjustment unit
having at leastone sensor arrangement (10) accord-
ing to any one of the preceding claims, wherein the
encoded member (20) is arranged on an angularly
and axially displaceable element.

Electronic instrument according to claim 22, for
which said electronic instrument is an electronic
watch, wherein the encoded member (20) is one part
of a rod with a crown (1) on one end.

Method of determining angular position and axial po-
sition of an encoded member (20) by means of a
sensor arrangement (10) according to any one of the
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preceding claims 1 to 21, comprising the steps of :

- receiving L signals from the L sensors,

- analyzing L signals to at least determine the
axial position of the encoded member (20), in &
which a measurement unit (50) coupled to the

L sensors determines the axial position by
counting the number of A values that are meas-
ured before the first B value from the N axial
detection encoded rings detected by the sen- 10
Sors.

25. Computer program product, comprising :

- program means for processing L signals from 75
the L sensors, and

- program means for analyzing L signals to at
least determine the axial position of the encoded
member (20), in which a measurement unit (50)
coupled to the L sensors determines the axial 20
position by counting the number of A values be-

fore the first B value measured from the N axial
detection encoded rings detected by the sen-

Sors.
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SISTEMA DE RECONOCIMIENTO Y TRATAMIENTO PARA REANIMACION
CARDIACA

DESCRIPCION

OBJETO DE LA INVENCION

Es objeto de la presente invencidn, tal y como el titulo de la invencién
establece, un sistema de reconocimiento y tratamiento para reanimacién
cardiaca empleado de manera previa a la llegada de los servicios de urgencia

en los casos de parada cardiorrespiratoria.

Caracteriza a la presente invencién la naturaleza y funcionalidad de cada uno
de los elementos que forman parte del sistema, asi como la sinergia derivada
del funcionamiento integral de todos ellos conjuntamente de manera que el
sistema permite reconocer si un paciente se encuentra en parada
cardiorrespiratoria, y en caso de que estuviera por un lado saber si las
operaciones de reanimacién aplicadas son correctas en cuanto a frecuencia y
presién, y por otro lado, grabar y cronometrar todo el proceso realizado con
objeto de que los servicios de urgencia cuando acudan a atender a la persona

sepan durante cuanto tiempo y con qué frecuencia se le ha estado reanimando.

Los medios empleados para el reconocimiento del estado de un paciente y
supervisidon de las técnicas de reanimacién cardiaca comprenden unos
electrodos, que se disponen sobre la persona afectada, un chip de
procesamiento de las sefales eléctricas del corazén capaz de analizar el ritmo
cardiaco por si solo y mediante unos medios de transmisidn comunicarse con
una aplicaciéon de un dispositivo electrénico, preferentemente un dispositivo

inteligente si fuese necesario.

El sistema puede comprender unos electrodos integrados dentro de unos

audifonos de manera que puedan realizar cualquiera de las dos
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funcionalidades.

También, el sistema, cuenta con medios integrados para medir cambios en
volumen en diferentes partes del cuerpo en particular la presion arterial en base

a técnicas de plestimografia.

También se contempla la opcién de incluir el chip de analisis cardiaco dentro
del dispositivo movil de manera que la comunicacién se estableceria
directamente entre los transductores que estan unidos a dos cables y el

dispositivo movil.

Consta también de un soporte provisto de un acelerometro(s)-girdscopo que
guia al reanimador en el masaje cardiaco de manera auténoma y puede
comunicarse con un dispositivo inteligente. Tanto el sistema de reconocimiento
electrocardiografico como el de tratamiento de parada cardiorrespiratoria
actuan de forma auténoma, sin necesidad de un dispositivo inteligente pero

puede establecer comunicacion mediante unos medios de transmisién.

Por lo tanto, la presente invencidn se circunscribe dentro del ambito de los

medios empleados en las técnicas de reanimacién cardiopulmonar

ANTECEDENTES DE LA INVENCION

Definimos parada cardiorrespiratoria (PCR) como la interrupcién brusca,
inesperada y potencialmente reversible de la circulacidon y la respiracion
espontaneas, que se manifiesta clinicamente por inconsciencia, apneay
ausencia de pulso, y que de persistir durante varios minutos lleva

irreversiblemente a la muerte bioldgica.

En Espana, la incidencia de PCR extra hospitalarias de todas las causas
supera los 50.000 casos anuales, y de ellas sélo el 10% sobreviven con minima

discapacidad.
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En Europa se producen cerca de 400.000 muertes por esta causa 'y en EEUU
la cifra es muy similar. Estas cifras ponen de manifiesto un importante

problema de salud publica de dificil abordaje.

Aproximadamente un 80% de las PCR del adulto en el ambito extra hospitalario
son de origen cardiaco, fundamentalmente por enfermedad de las arterias
coronarias (ateromatosis). En bastantes ocasiones (10-26%) la PCR es el
primer sintoma de la enfermedad coronaria (muerte subita), y en otras el éxitus
ocurre rapidamente: hasta el 30% de los individuos que sufren un infarto agudo

de miocardio (IAM) fallecen antes de llegar al hospital.

El restante 20% de PCR es de etiologia no cardiaca, un 10% debido a causas

internas (neumopatias, asfixia, intoxicacion).

Cuando tiene lugar una parada cardio respiratoria es necesario aplicar un
procedimiento de resucitacién cardiopulmonar (RCP) que es el conjunto de
medidas secuenciales encaminadas a revertir el estado de parada
cardiorrespiratoria, sustituyendo primero las funciones circulatorias y

respiratorias, e intentando restaurarlas después.

Es imprescindible iniciar las maniobras de reanimacién cardiopulmonar de
forma precoz para la supervivencia de la victima. De hecho, por cada minuto de
retraso disminuyen entre un 8 y un 10% las posibilidades de supervivencia, y
pasados 10 minutos, los intentos de reanimacion no suelen tener éxito, y si lo

hacen, las secuelas neuroldgicas son elevadas.

La reanimacion cardiopulmonar basica (RCP-B) precoz realizada por un testigo
puede duplicar o triplicar las posibilidades de supervivencia de las victimas de
parada cardiorrespiratoria. Sin embargo, la RCP-B por testigo se realiza en un

porcentaje muy bajo, menos del 10% de la poblacién espariola.

El protocolo de atencibn que se sigue en caso de una parada
cardiorrespiratoria son una serie de acciones interrelacionadas de cuya

secuencia adecuada depende el éxito de la reanimacién y en particular son:
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a.-Llamar: Reconocimiento inmediato del paro cardiaco y pedir ayuda a

los Servicios de Emergencia Médicos (SEM).

b.-Reanimar: Reanimacion Cardiopulmonar (RCP) precoz con énfasis en

las compresiones toracicas.

c.-Desfibrilar: Aplicar rapidamente el Desfibrilador Externo Automatico
(DEA)

d.-Tratar: Otorgando apoyo Vital Avanzado efectivo.
e.-Monitorizar: Cuidados integros post-paro cardiaco.

El cerebro es el 6rgano mas sensible a la anoxia o falta de oxigeno y sufrira un
dano irreversible en poco tiempo: entre 4 y 6 minutos sin oxigeno son
suficientes para producir lesiones graves en él, por lo que las medidas de
emergencia deben instaurarse en ese breve periodo de tiempo. Segun la
Revista Espafola de Cardiologia remarcan la necesidad de crear estrategias
de accién dirigidas a disminuir el tiempo de respuesta de las maniobras de
reanimacién y paliar el “insuficiente” conocimiento de la poblacién en materia

de reanimacion basica

La cadena de supervivencia es esencial para la atencidén adecuada a la parada
cardiaca, lograndose tasas de supervivencia muy significativas en una
situacién tan dramatica como la parada cardiorrespiratoria. Los eslabones
fundamentales de la cadena son:
- Répido acceso a un Sistema de Emergencias médicas
- Una Reanimacién Cardio Pulmonar precoz (RCP). La RCP basica
sustituye, de forma precaria, las funciones vitales, pero permite ganar
algunos minutos, para que asi pueda aplicarse el tratamiento definitivo
con mayores posibilidades de éxito. Multitud de estudios han
demostrado cdmo las tasas de supervivencia de las PCR descienden si
la RCP basica no es iniciada por los testigos antes de la llegada de los

equipos profesionalizados.
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- La desfibrilacién precoz: es la actuacion que de forma aislada determina
mas decisivamente el prondstico en el tratamiento de las FV. Se logran
los mejores resultados cuando es posible efectuar la primera
desfibrilacidon antes de 90 segundos o al menos antes de los 6 minutos.

- Soporte vital avanzado: indica la necesidad de completar la
estabilizacién de las funciones vitales y la actuacién sobre la causa
desencadenante. Los resultados logrados con caracter inmediato con la
desfibrilacién precoz se consolidan cuando se asocia antes de 10
minutos el conjunto de técnicas de soporte vital avanzado. Las
probabilidades de supervivencia disminuyen a un ritmo de 5,5% si no se

realizan ninguna de estas medidas.

En el individuo inconsciente surgen dos graves problemas, el primero que el
reanimador lego que no esta entrenado para reconocer una parada
cardiorrespiratoria, reconozca dicha situacion en el minimo tiempo posible. El
segundo problema surge directamente del primero, si el reanimador lego no
puede reconocer que la victima esta en parada cardiorrespiratoria, no ejecutara
las maniobras de reanimacién cardiopulmonar. Tanto los profesionales
sanitarios como los reanimadores lego tienen problemas para determinar la
presencia o ausencia de la respiracidon adecuada o normal en victimas que no
responden. Esto es debido a que la victima puede estar haciendo respiraciones
agoénicas, lo que ocurre en los primeros minutos tras la instauracién en un 40%
de las paradas cardiacas. Las guias recomiendan que se empleen 10
segundos en esta valoracion, pero por desgracia esta valoracién se efectua en
tiempos que pueden considerarse excesivamente largos y vitales en una
parada cardiaca o no se realizan por miedo a una valoracién equivocada. En
ambas situaciones, el inicio de las maniobras de RCP se retrasan en exceso o
no se realizan. Por lo tanto se considera que el primer eslabén para iniciar un
masaje cardiaco es reconocer con certeza absoluta que la victima se encuentre
en parada cardiaca en el menor tiempo posible. Ese reconocimiento es la llave
que nos abre la puerta para realizar el masaje cardiaco hasta la llegada de los

servicios de emergencia.
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No se conocen medios sencillos portables por personas que permiten saber de
manera fiable si efectivamente se ha producido una parada cardiorrespiratoria,
y en caso de que asi fuera, si el proceso de reanimacion al que se somete a
una persona es el correcto, ademas de poder grabar y cronometrar todo el
proceso de reanimacion, con objeto de ser una fuente de valiosa informacidn

para los servicios de urgencia cuando acuden al lugar.

Por lo tanto, es objeto de la presente invencién desarrollar un sistema que logre
los fines anteriormente indicados de manera sencilla y efectiva, desarrollando
un sistema como el que a continuacién se va a describir y queda recogido en

su esencialidad en la reivindicacién primera.

DESCRIPCION DE LA INVENCION

Es objeto de la presente invencién un sistema de reconocimiento y tratamiento
de reanimacién cardiorrespiratoria empleado de manera previa a la llegada de

los servicios de urgencia en los casos de parada cardiorrespiratoria.

El sistema comprende:

- Unos medios encargados de analizar el ritmo cardiaco en el individuo a
través de unos electrodos, y un chip de procesamiento de la sefales
eléctricas del corazén

- Unos medios para medir la presidn arterial a través de la técnica
Pletismografia

- Unos medios indicadores, tales como una sefal luminosa, visual y/o
sonora de la necesidad o no de aplicar un masaje cardiaco

- Unos medios encargados del guiado en la reanimacién cardiaca que

comprende un sistema de acelerémetro(s), giréscopo.

Los electrodos pueden estar alojados en una pulsera (pulsera que analiza el

ritmo cardiaco) de manera integrada, o bien, pueden estar alojados en unos
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audifonos electrocardiograficos (ECG) que cuentan con los medios necesarios

para el analisis electrocardiografico.

E| sistema de reconociendo de presion arterial por medio de la técnica
Pletismografia sirve de complemento para el analisis de una situacién de
parada o no, cubriendo todos los escenarios posibles evitando asi informacion

errénea.

En una posible forma de realizacién, no limitativa, los primeros medios
encargados de analizar el ritmo cardiaco en el individuo consisten en una
pulsera provista de medios tales como:
- Medios indicadores, tales como una sefal luminosa o visual y/o de
sonido, de la necesidad o no de aplicar un masaje cardiaco,
- Unos electrodos alojados en la propia pulsera por la cara posterior que
hacen contacto con el cuerpo.
- Un chip de procesamiento de las sefiales electrocardigraficas
- Unos medios de analisis de presidén arterial mediante la técnica de

Pletismografia.

Opcionalmente, y de manera complementaria puede contar con:

- una ranura para acoplar unos audifonos ECG

En esta forma de realizacidn los medios encargados del guiado en la
reanimacién cardiaca cuentan, tal y como se ha indicado, con un
acelerémetro(s) y un giréscopo, que son los encargados de proporcionar
informacién relativa a la presién aplicada sobre el sujeto, la profundidad del
masaje y la frecuencia, y por otro lado corregir la posicién de las manos
mediante analisis de la inclinacién por medio de girdscopo. Dicha informaciéon
puede ser proporcionada bien mediante medios auditivos integrados en la
pulsera, o bien mediante medios visuales por medio de una pantalla integrada

en la pulsera.
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Ambas pulseras al ser autbnomas e independientes (pudiendo ir acopladas
entre si) cuentan con una memoria encargada de guardar todos los datos
desde la activacion de las mismas, ademas de medios de suministro de
energia para su funcionamiento auténomo, y con medios de comunicacion
inalambrica con cualquier otro dispositivo externo (tales como moévil, Tablet,
ordenador, TV, etc). También contarian ambas pulseras con pantallas,

cronémetro y medios de alertas visuales y sonoras.

Al encontrar un sujeto inconsciente, activamos el sistema de reconocimiento y
tratamiento, de tal manera que nuestro sistema es capaz por si solo de detectar
un ritmo susceptible de reanimacion y llevar a cabo las maniobras de
reanimacioén pertinentes. También existe la posibilidad de comunicarse con un
dispositivo inteligente mediante medios inalambricos y/o fisicos de tal manera
que el dispositivo inteligente sera encargado del reconocimiento y tratamiento
de la parada cardiorrespiratoria. Para ello contamos con una aplicacidn movil
que nos dara el tiempo de parada mediante un cronometro, la direccién del
suceso mediante GPS, indicaciones mediante el analisis de la informacidn
proveniente de nuestro sistema tales como presién, profundidad, frecuencia y
correccion de posicién de las manos; esta aplicacidn contara ademas con

medios visuales y/o sonoros como apoyo a la reanimacion.

El sistema puede estar provisto de unos audifonos ECG, que son un apoyoy
complemento a nuestro sistema ya que mediante ellos podemos obtener mas

derivaciones del electrocardiograma

Salvo que se indique lo contrario, todos los elementos técnicos y cientificos
usados en la presente memoria poseen el significado que habitualmente
entiendo el experto normal en la técnica a la que pertenece esta invenciéon. En
la practica de la presente invencidn se pueden usar procedimientos y

materiales similares o equivalentes a los descritos en la memoria.

A lo largo de la descripcion y de las reivindicaciones la palabra “comprende” y
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sus variantes no pretenden excluir otras caracteristicas técnicas, aditivos,
componentes o pasos. Para los expertos en la materia, otros objetos, ventajas
y caracteristicas de la invencién se desprenderan en parte de la descripcion y

en parte de la practica de la invencion.

EXPLICACION DE LAS FIGURAS

Para complementar la descripcidn que se esta realizando y con objeto de
ayudar a una mejor comprensiéon de las caracteristicas de la invencién, de
acuerdo con un ejemplo preferente de realizacion practica de la misma, se
acompafa como parte integrante de dicha descripcidn, un juego de dibujos en

donde con caracter ilustrativo y no limitativo, se ha representado lo siguiente.

En la figura 1, podemos observar los medios que forman parte del sistema

objeto de la invencion.

En la figura 2, podemos observar una forma de realizacién complementaria del

sistema.

REALIZACION PREFERENTE DE LA INVENCION.

A la vista de las figuras se describe seguidamente un modo de realizacidn

preferente de la invencion propuesta.

En la figura 1 podemos observar que el sistema comprende:

- Una primera pulsera (1) que se emplea para su disposicién sobre el
paciente inconsciente y que presenta una cara interior (2) o que queda
en contacto con el paciente, y sobre la que hay dos electrodos
integrados (4), mientras que en la cara exterior (3) cuenta con unos
medios luminosos (5) indicadores de la necesidad o no de la realizacidon
del masaje cardiaco.

- Un segunda pulsera (6), pulsera para el guiado en la reanimacién, que
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pueden contar entre otros medios con un acelerébmetro y un giréscopo y

medios de alertas.

Ambas pulseras con objeto de poder funcionar de manera auténoma e
independiente cuentan con:
o Memoria
o Medios de suministro de energia para un funcionamiento
autébnomo
o Pantalla, cronédmetro y medios de alertas visuales y sonoras.
o Medios de comunicacién inalambrica (12)

o Ranura (7) para audifonos ECG

La ranura (7) sirve para alojar los audifonos ECG puede estar presente en la

primera pulsera (1), en la segunda pulsera (2) o en ambas.

En la figura 2 se muestra una otra forma de realizacidn complementaria de la
anterior en la que tiene lugar una transmisién (10) desde ambas pulseras a un
dispositivo inteligente (11), bien de manera inalambrica o bien empleando
medios de conexidén fisicos, de tal manera que el dispositivo inteligente sera

encargado del reconocimiento y tratamiento de la parada cardiorrespiratoria

Ademas, en una posible forma de realizacidn alternativa, el sistema cuenta con
unos electrodos integrados dentro de unos audifonos ECG (9) conectables
mediante unos cables (8) con la primera de las pulseras. Dichos audifonos
electrodos (9) permiten la realizacion de ambas funcionalidades segun se

desee.

Por otro lado, gracias a los medios de comunicacién inalambrica (10) es posible
establecer la comunicacién con un dispositivo externo, tal como un teléfono
inteligente (11) que cuenta con una aplicacién que una vez activada permite
servir de guia en el proceso de reanimacién cardiaca.

Por lo tanto, gracias al sistema descrito es posible, en primer lugar permite
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reconocer una parada cardiorrespiratoria y en caso de detectarla someter a un
paciente de manera guiada cuanto antes a la persona a técnicas de

reanimacion cardiorrespiratoria hasta la llegada de los servicios de emergencia.

Descrita suficientemente la naturaleza de la presente invencién, asi como la
manera de ponerla en practica, se hace constar que, dentro de su esencialidad,
podra ser llevada a la practica en otras formas de realizacién que difieran en
detalle de la indicada a titulo de ejemplo, y a las cuales alcanzara igualmente la
proteccidbn que se recaba, siempre que no altere, cambie o modifique su

principio fundamental.

-659-



WO 2017/013278 12 PCT/ES2015/070565

REIVINDICACIONES

1.- Sistema de reconocimiento y tratamiento de reanimacion cardiaca empleado
de manera previa a la llegada de los servicios de urgencia en los casos de
parada cardiorrespiratoria, caracterizado porque comprende:

- Unos medios encargados de analizar el ritmo cardiaco en el individuo
inconsciente mediante unos electrodos, y un chip de procesamiento de
la sefiales eléctricas del corazén

- Medios indicadores, tales como una sefial luminosa, de la necesidad o
no de aplicar un masaje cardiaco

- Medios para medir |la presién arterial a través de la técnica
Pletismografia

- Unos medios encargados del guiado en la reanimacién cardiaca que

comprende un sistema de acelerémetro, giréscopo.

2.- Sistema de reconocimiento y tratamiento de reanimacioén cardiaca, segun la
reivindicacién 1, caracterizado porque los medios encargados de analizar el
ritmo cardiaco, los medios para medir la presién arterial y los medios
indicadores de la necesidad o no de aplicar un masaje cardiaco estan alojados

en un primera pulsera (1).

3.- Sistema de reconocimiento y tratamiento de reanimacidn cardiaca, segun la
reivindicacion 2, caracterizado porque los electrodos estan alojados en la

propia pulsera (1) por su cara posterior.

4.- Sistema de reconocimiento y tratamiento de reanimacioén cardiaca, segun la
reivindicacién 1, caracterizado porque los medios encargados de la
reanimacion cardiaca estan alojados en una segunda pulsera (6) y tienen la
funciéon de proporcionar informacion relativa a la presidén aplicada sobre el
sujeto, la profundidad del masaje y la frecuencia, y por otro lado corregir la
posicidon de las manos mediante analisis de la inclinacién por medio de

giréscopo.
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5.- Sistema de reconocimiento y tratamiento de reanimacién cardiaca, segun la
reivindicacién 1 6 4, caracterizado porque los electrodos son audifonos
electrocardiograficos ECG (9) conectables mediante un cable (10) con la
primera pulsera (1) y alojables en una ranura (7) de cualquiera de las pulseras
(1) 6 (B).

6.- Sistema de reconocimiento y tratamiento de reanimacion cardiaca, segun la
reivindicacién 2 6 4, caracterizado porque ambas pulseras son autébnomas e
independientes y cuentan con una memoria encargada de guardar todos los
datos desde la activacion de las mismas, ademas de medios de suministro de
energia para su funcionamiento autébnomo, y con medios de comunicacion
inalambrica (10) con cualquier otro dispositivo externo, (11), también contarian
ambas pulseras con pantalla, crondmetro y medios de alertas visuales y

sonoras.
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Y US 20117112423 Al (CHAPMAN FRED [US] ET 5
AL) 12 May 2011 (2011-05-12)
paragraphs [0036], [0058], [0064],
[0067]

D Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

'&" document member of the same patent family

Date of the actual completion of the international search

20 April 2016

Date of mailing of the international search report

26/04/2016

Name and mailing address of the ISA/
European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk
Tel. (+31-70) 340-2040,
Fax: (+31-70) 340-3016

Authorized officer

Kowalczyk, Szczepan

Form PCT/ISA/210 (second sheet) (April 2005)
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INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/ES2015/070565
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2013274565 Al 17-10-2013 US 2013274565 Al 17-10-2013
WO 2013155503 Al 17-10-2013
US 2010298899 Al 25-11-2010 EP 2590710 Al 15-05-2013
JP 2013530776 A 01-08-2013
US 2010298899 Al 25-11-2010
US 2012197353 Al 02-08-2012
US 2014303680 Al 09-10-2014
WO 2012006524 Al 12-01-2012
US 2015087919 Al 26-03-2015  NONE
US 2011112423 Al 12-05-2011  NONE

Form PCT/ISA/210 (patent family annex) (April 2005)
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Electronic Patent Application Fee Transmittal

Application Number:

15261917

Filing Date:

10-Sep-2016

Title of Invention:

WEARABLE ELECTRONIC DEVICE

First Named Inventor/Applicant Name:

Fletcher R. Rothkopf

Filer:

Benno Maxim Guggenheimer/Stephanie Klepp

Attorney Docket Number:

P22914USC3

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Description

Fee Code Quantity Amount

Sub-Total in
UsD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Description Fee Code Quantity Amount Suﬂ;l’;(t:)l in
Miscellaneous:
SUBMISSION- INFORMATION DISCLOSURE STMT 1806 1 240 240
Total in USD ($) 240
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Electronic Acknowledgement Receipt

EFS ID: 36628885
Application Number: 15261917
International Application Number:
Confirmation Number: 4481

Title of Invention:

WEARABLE ELECTRONIC DEVICE

First Named Inventor/Applicant Name:

Fletcher R. Rothkopf

Customer Number:

62579

Filer:

Benno Maxim Guggenheimer/Stephanie Klepp

Filer Authorized By:

Benno Maxim Guggenheimer

Attorney Docket Number: P22914USC3
Receipt Date: 18-JUL-2019
Filing Date: 10-SEP-2016

Time Stamp: 17:27:51

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $240

RAM confirmation Number

071919INTEFSW17283100

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:

Document sl . File Size(Bytes)/ Multi Pages
Document Description File Name A . .
Number Message Digest | Part/.zip| (ifappl.)
20226
1 Transmittal Letter P22914USC35ID3F18_Ju|y_201 no 2
p 7b51981821a5b975f708b6bf6d5772f7e44
Warnings:
Information:
36039
Information Disclosure Statement (IDS) | P22914USC3_SB08_18_July_20|
2 F SBO8 19.pdf no 2
orm ( ) p bc96a1538385562164857648d6b24baad1
0a32e8
Warnings:
Information:
This is not an USPTO supplied IDS fillable form
4551777
3 Foreign Reference CN201262741.pdf no 44
19fe0030914ac944464b842f20d3fe6853e4|
Warnings:
Information:
779391
4 Foreign Reference CN201638168.pdf no 1
13315ea30fbb0351cbfcacc64ac20638e157|
4acf
Warnings:
Information:
4772850
5 Foreign Reference CN104685794.pdf no 37
18d8a8905bf42ccd3e7940ae2f580d4cdasd |
Warnings:
Information:
2771029
6 Foreign Reference EP2884239.pdf no 26
B4c6adSaB2af3307b15e6/9a21b8e0SeBabe
Warnings:
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Information:

749873
7 Foreign Reference WQ02017013278A1.pdf no 20
12b9c4c8191581bdado9fa9966bd7c5d9ef]|
0dfch
Warnings:
Information:
30951
8 Fee Worksheet (SB06) fee-info.pdf no 2
840540bf258ac8d58cf3049€eaf6e7a013dc3
8cfc
Warnings:
Information:
Total Files Size (in bytes):‘ 13712136

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Attorney Docket No. P22914USC3

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:

Inventor(s): Fletcher R. Rothkopf et al.

App. No.: 15/261,917 Con. No.: 4481

Filed: September 10, 2016 Art Unit: 3792

Title: WEARABLE ELECTRONIC Examiner: Brian T. Gedeon
DEVICE

INFORMATION DISCLOSURE STATEMENT
UNDER 37 C.F.R. §§1.97(d), 1.97(¢)(2) and 1.98

MAIL STOP AF
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

The Examiner is requested to consider the references noted on the enclosed
Form PTO/SB/08a during examination of the above-identified patent application. These
references are submitted for the Examiner’s consideration and are submitted pursuant to
the duty of disclosure under 37 C.F.R. § 1.56. In submitting these references, no
representation is made or implied that the references are or are not material to the
examination of the application. The Examiner is encouraged to make his or her own
determination of materiality. Pursuant to the requirements of 37 C.F.R. § 1.98(a)(2)(ii),
only copies of the foreign references and non-patent literature documents are provided.
Copies of the U.S. patent and U.S. patent application publication references are not
provided, unless required by the Office.

This Supplemental Information Disclosure Statement is being filed under 37
C.F.R. § 1.97(d), after the mailing date of a Notice of Allowance. As such, this
Supplemental Information Disclosure Statement requires a statement under 37 C.F.R. §
1.97 (e}(2) and the fee of $240.00 pursuant to 37 C.F.R. § 1.17(p). Please charge
Deposit Account No. 504621 in the amount of $240.00. The Assignee believes no
further fees or petitions are required. However, if any such petitions or fees are
necessary, please consider this a request therefor and authorization to charge Deposit
Account No. 504621 accordingly.

19512150
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Attorney Docket No. P22914USC3

Statement Under 37 C.F.R. § 1.97(e)(2)

No item of information contained in the Supplemental Information Disclosure

Statement was cited in a communication from a foreign patent office in a counterpart

foreign application, and, to my knowledge after making reasonable inquiry, no item of

information contained in the Supplemental Information Disclosure Statement was known

to any individual designated in 37 C.F.R. § 1.56(c) more than three months prior to the

filing of the Supplemental Information Disclosure Statement.

19512150

If the Examiner has any questions, please contact the undersigned.

Dated: July 18, 2019
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Respectfully submitted,

/ Benno M. Guggenheimer /

Benno M. Guggenheimer
Registration No. 66,686
Agent for Assignee

USPTO Customer No. 62579

Brownstein Hyatt Farber Schreck, LLP
410 Seventeenth Street

Suite 2200

Denver, Colorado 80202

Phone: (303) 223-1100

Fax: (303) 223-1111



UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWw.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

62579 7590 06/10/2019 | EXAMINER |
APPLE INC./BROWNSTEIN GEDEON, BRIAN T
c/o Brownstein Hyatt Farber Schreck, LLP
| ART UNIT PAPER NUMBER |

410 Seventeenth Street
Suite 2200 3792
Denver, CO 80202

DATE MAILED: 06/10/2019

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

15/261,917 09/10/2016 Fletcher R. Rothkopf P22914USC3 4481

TITLE OF INVENTION: WEARABLE ELECTRONIC DEVICE

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 09/10/2019

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 US.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

1. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

IL. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at

www.uspto.gov/PatentMaintenanceFees.
Page 1 of 3

PTOL-85 (Rev. 02/11)
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

62579 7590 06/10/2019 Certificate of Mailing or Transmission

APPLE INC./BROWNSTEIN 1 hereby certify that this Fee(s) Transmittal is being deposited with the United
- States Postal Service with sufficient postage for first class mail in an envelope
c/o Brownstein Hyatt Farber Schreck, LLP addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
410 Seventeenth Street the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
Suite 2200 (Typed or printed name)
Denver, CO 80202 (Signature)
(Date)|
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

15/261,917 09/10/2016 Fletcher R. Rothkopf P22914USC3 4481

TITLE OF INVENTION: WEARABLE ELECTRONIC DEVICE

| APPLN. TYPE | ENTITY STATUS I ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 09/10/2019
| EXAMINER I ART UNIT | CLASS-SUBCLASS |
GEDEON, BRIAN T 3792 600-476000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

[ "Fee Address" indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

%)

Please check the appropriate assignee category or categories (will not be printed on the patent) : () Individual [ Corporation or other private group entity () Government

4a. Fees submitted: [J1ssue Fee [dpublication Fee (if required) [JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

[ Electronic Payment via EFS-Web [ Enclosed check (] Non-electronic payment by credit card (Attach form PTO-2038)

[ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)
. o . . NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
. Applicant certifying micro entity status. See 37 CFR 1.29 fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.
NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWw.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
15/261.917 09/10/2016 Fletcher R. Rothkopf P22914USC3 4481
| EXAMINER |
62579 7590 06/10/2019
APPLE INC./BROWNSTEIN GEDEON, BRIAN T

c/o Brownstein Hyatt Farber Schreck, LLP
410 Seventeenth Street |
Suite 2200 3792
Denver, CO 80202

ART UNIT PAPER NUMBER |

DATE MAILED: 06/10/2019

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of

Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3

PTOL-85 (Rev. 02/11)
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment
of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting
a request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility
to recommend improvements in records management practices and programs, under authority of 44 U.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application, an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
. . 15/261,917 Rothkopf, Fletcher R.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
BRIAN T GEDEON 3792 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.[4) This communication is responsive to the Request for Continued Examination filed 8 May 2019.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2 An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 35-54 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www_uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4.[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) Al b) J Some  *c) (J None of the:
1. [J Certified copies of the priority documents have been received.
2. [J Certified copies of the priority documents have been received in Application No.

3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file areply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5.] CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

{0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .
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