wo 20187194600 A1 | I0K 00000

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
25 October 2018 (25.10.2018)

(10) International Publication Number

WO 2018/194600 A1

WIPO I PCT

(5D

2D

22)

(25)
(26)
an

a2

74

62y

International Patent Classification:
GO6F 3/0354 (2013.01) B43K 24/04 (2006.01)
B43K 23/12 (2006.01)

International Application Number:
PCT/US2017/028459

International Filing Date:

19 April 2017 (19.04.2017)
Filing Language: English
English

Applicant: HEWLETT-PACKARD DEVELOPMENT
COMPANY, L.P. [US/US]; 11445 Compaq Center Drive
West, Houston, Texas 77070 (US).

Publication Language:

Inventors: KANAS, Derek; 11445 Compaq Center Drive
W, Houston, Texas 77070 (US). TALIAFERRO, Steven
Lee; 11445 Compaq Center Drive W, Houston, Texas
77070 (US).

Agent: MAISAMI, Ceyda A. et al.; HP Inc., 3390 East
Harmony Road, Mail Stop 35, Fort Collins, Colorado 80528
(US).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ,BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA,CH, CL,CN, CO,CR, CU, CZ, DE, DJ, DK, DM, DO,

(84)

DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KH, KN, KP, KR,
KW,KZ, LA,LC,LK,LR, LS, LU, LY, MA, MD, ME, MG,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM,KE, LR, LS, MW, MZ,NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to the identity of the inventor (Rule 4.17(1))
as to applicant’s entitlement to apply for and be granted a
patent (Rule 4.17(i1))

Published:

with international search report (Art. 21(3))

(34

Title: MOVABLE PEN CAPS

(57) Abstract: Example implementations relate to movable pen caps. In an example, an

23 active electrostatic stylus (AES) includes a housing, a pen tip coupled to a sensor, and

Y an integrated pen cap coupled to the housing. The pen cap is movable between a first
200 i locked position and a second distal position to enclose the pen tip in an internal volume
N of the integrated pen cap when the pen cap is located at the second distal position.

214 i

|26

~—208

| 220




WO 2018/194600 PCT/US2017/028459

MOVABLE PEN CAPS

Background
160013 An electronic device may allow a user to input commands via a number of
different devices. The number of different devices may include a computer keyhoard, a
computer mouse, and a pen that can be mechanically and/or electronically coupled to

the elactronic device.

Brief Description of the Drawings

100023 Figure 1 illustrates an example of an apparatus including a movabie pen
cap according to the disclosure.

100037 Figure 2 iilustrates an example of a system including a movable pen cap
according o the disclosure.

[0004] Figure 3 illustrates an example of an apparatus including a movabie pen
cap that is located at one position according to the disclosure.

[0005] Figure 4 illustrates an example of an apparatus including a movabie pen
cap that is located at ancther position according to the disclosure.

[0006] Figure 5 illustrates a flow diagram for an example of a method of

according o the disclosure.

Detailed Description

(0607} An glectronic pen (e.q., stvlus) can be communicatively coupled {o an
glectronic device and compatibly used with the electronic device. For example, the
stylus can be utilized with the electronic device o select items, draw objects, and/or
write letters on a display of the electronic device. The stylus (e.g., active electrostatic
stylus) can include an internal power source to be utilized in an aclive manner. As used
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herein, the AES can refer to a stylus that includes the internal power source and that
can he compatibly utilized with the electronic device. The AES contacts with the display
of the electronic device via a pen tip, and the AES transmits the input received from the
pen tip to the electronic device via a sensor to which the pen tip is coupled {o. The
internal power source of the AES is electrically coupled to the sensor such that the
sensor is also ulilized in an active manner. As such, utilizing the pen tip will activate the
internal power source, and result in a drainage of the internal power source.

(6008} The AES may provide mechanisms to protect the pen tip. For example,
the AES may include a removabie cover that covers the pen tip and/or a spring that
absorbs a portion of force (e.g., pressure) applied to the pen tip o some extent.
However, even in such approaches, the AES does not completely protect the pen tip
from an undesirable contact because the removable cover and the spring still allows the
pen tip {o be contacted and/or damaged.

(00091 The disclosure is directed to an AES and an AES system including a
movable pen cap and method of enclosing a pen tip in an internal volume of the
movable pen cap. Example implementations relate {o movable pen caps. In an
exampie, an AES includes a housing, a pen tip coupled to a sensor, and an integrated
pen cap coupled to the housing. The pen cap is movable between a first locked
position and a second distal position {0 enclose the pen tip in an internal volume of the
integrated pen cap when the pen cap is located at the second distal position.

[0010% Notably, the AES including the movable pen cap, as described herein, can
provide benefits such as protecting the pen tip and those components coupled to andfor
affected along with the pen tip. For example, the AES including the movable pen cap
can prevent an undesirable drainage of a power source (e.g., battery) of the AES and/or
prevent a sensor (e.g., coupled to the pen ip) from being damaged.

0011} Figure 1 illustrates an example of an apparatus 100 including a movable
pen cap 102 according o the disclosure. in various examples, the AES 100 can
comprise an integrated pen cap 102 {(e.g., integrated to the AES 100), a pen tip 104
coupled to a sensor 106, and a housing 108. As used herein, the integrated pen cap
can refer {o a pen cap that is integrated to the AES. In various examples, the pen cap is
integrated to the AES in a non-removable manner.
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0012} in various examples, the integrated pen cap 102 is movable between a
first locked position and a second distal position {0 enclose the pen lip in an internal
volume 114 of the integrated pen cap 102 when the pen cap 102 is located at the
second distal position 112, As shown in Figure 1, for example, the pen cap 102 can be
located at the first locked position when an end of the pen cap 102 lies on a position
110, In some examples, the pen cap 102 is located at the second distal position when
the end of the pen cap 102 lies on the position 112 (2.9., as shown in Figure 2). In this
example {e.q., when the pen cap 102 is located al the second distal position), the
internal volume 114 of the pen cap 102 encloses the pen tip 104 that was previously
exposed above the end of the pen cap 102 {e.g., as shown in Figure 1).

0013} By providing a mechanism to move the pen cap 102 between two different
positions {(e.q., first locked position and second distal position), the AES 100 of the
disclosure can provide protection to the pen tip 104, For example, an user can move
the pen cap 102 to the second distal position when the AES is not being used, and the
pen cap 102 (e.g., located at the second distal position) that encioses the pen tip 104 in
the internal volume 114 of the pen cap 102 protects the pen tip 104 from an undesirable
contact when the AES 100 is not being used (e.g., the pen cap 102 can be moved to the
second distal position when the AES 100 is not being used).

(0014} In various examples, the pen cap 102 is rotatable around the housing {o
uniock the pen cap 102 from the first locked position. For example, the pen cap 102
may be locked at a particular position (e.g., first locked position andfor second distal
position) such that the pen cap 102 does not undesirably move between the first locked
position and the second distal position when locked. In this example, rotating the pen
cap 102 may dissolve a coupling between the pen cap 102 and the housing 108 such
that the pen cap 102 is unlocked from the particular position.

(0015} In various examples, the pen cap is non-removably integrated to the AES.
For example, the pen cap 102 may not be separated from the housing 108 while given a
freedom to move, for example, between the first locked posilion {e.g., the end of the pen
tip 102 lies on the position 110) and the second distal position (e.q., the end of the pen
tip 102 lies on the position 112).



WO 2018/194600 PCT/US2017/028459

10016} In various examples, the AES 100 can include a locking component that
locks the pen cap 102 in a particular position (e.g., first locked position and second
distal position). For example, the pen cap 102 can include an exiernal thread, and the
housing 108 can include an internal thread that can be readily coupled {o the internal
thread of the pen cap 102. Locking the pen cap 102 at a particular position via an
internal, and an external thread is described further in conneaction with Figure 3.

00171 Figure 2 illustrates an example of a system 230 including a movable pen
cap 202 according to the disclosure. In various examples, the AES system 230 can
comnprise an AES 200 coupled to {e.q., including) an internal power source 220. The
AES 200 can include a pen cap 202 (e.g., integrated o the AES system 230), a pen tip
204 coupled {0 a sensor 206, and a housing 208. The pen cap 202, the pen tip 204, the
sensor 206, and the housing 208 are analogous to those {(e.¢., pen cap 102, pen tip
104, sensor 106, and housing 108} described in Figure 1. In various examples, the
internal power source 220 can be a battery that can supply power 1o, for example, the
sensor 2086.

100183 in various examples, the integrated pen cap 202 coupled to the housing
208 is movable between a first locked position and a second distal position that are
relative to the housing 208. For example, as shown in Figure 2, an end of the pen cap
202 lies on a position 212, and therefore, is located at the second disial position. The
pen cap 202 iocated at the second distal position encloses the pen tip 204 in an internal
volume 214 of the pen cap 202.

00193 Enclosing the pen tip 204 in the internal volume 214 of the integrated pen
cap 202 provides benefits such as preventing an undesirable drainage of the internal
power source 220, among various other benefits. For example, the AES system 230
that is not being used may be exposed to various undesirable contacts and/or damages.
For example, the AES 200 system can be dropped on the pen tip 204 such that the pen
tip 204 is undesirably contacted. Such an undesirable contact of the pen tip 204 can
activate the AES system 230, which will resuit in the undesirable drainage of the internal
power source 220. In contrast to other approaches that does not provide complete
enclosure of the pen tip 204, the AES system 230 of the disclosure can prevent the pen
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tip 204 from being undesirably contacted {(e.q., used). As such, the AES system 230 of
the disclosure can prevent the undesirable drainage of the internal power source 220.
106207 in various examples, the pen cap 202 can be uniocked from the second
distal position, and moved to the first locked position such that an end of the pen cap
202 lies on the position 210. in this example, the pen tip 204 is exposed above the end
of the pen cap 202 (e.g., when the pen cap 202 is moved to the first locked position)
such that the AES 200 systemn can be used as a writing tool.

160213 n various examples, the sensor 206 ¢an be a pressure sensor. For
example, the pressure sensor {(e.q., sensor 208) may detect a degree of pressure
applied to the pressure sensor 206 via the pen tip 204, In various examples, the AES
sysiem 230 may include other components such as a communicating module (not
shown) that generates a signal (e.g., encoded signal that can be decoded by a client
device) based on an output from the sensor 206, and transmits the signal to a client
device {e.g., smartphone, {ablet, PC, etc.) that the AES system 230 is communicatively
coupled {o.

1006223 in various examples, since the sensor 206 is coupled 1o the pen tip 204,
gxcassive force (e.q., pressure) applied to the pen tip 204 may damage the sensor 2086
{(e.g., pressure sensor). As such, protecting the pen tip 204 from an undesirable contact
by enclosing the pen tip 204 in the pen cap 202 can further provide benefits such as
protecting the sensor 206 from being damaged.

(0023} In various examples, the pen tip 204 and the sensor 206 are non-movably
coupled to the housing 208, and the integrated pen cap 202 can be movably integrated
to the housing 208. For example, while the pen cap 202 can be movabie {e.q., between
the first locked position and the second distal position) respective {0 the housing 208,
the pen tip 204 and the sensor 208 are non-movably coupled to the housing 208 such
that the pen tip 204 and the sensor 206 are not movable respective to the housing 208.
(0024} Figure 3 illustrates an example of an apparatus 300 including a movable
pen cap 302 that is located at one position according to the disclosure. The AES 300
as shown in Figure 3 comprises a pen cap 302 (e.g., integrated to the AES 300), a pen
tip 304 coupled 1o a sensor 306, a spring 318, and an intermediate connector 324. The
pen cap 302 can include an exiternal thread 318, and the housing 308 can include an
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internal thread 322. The AES 300, the pen cap 302, the pen tip 304, and the sensor
306 are analogous to those described in Figure 1 and 2. In various examples, the AES
300 includes the infermediate connector 324, and the pen lip 302 can be coupied o the
sensor 306 via the intermediate connector 324, as shown in Figure 3.

[0025] in various examples, the external thread 318 (e.q., of the pen cap 302)
can be coupled to the internal thread 322 {(e.q., of the housing 308) {o lock the pen cap
320 in a particular position {e.qg., first locked position andfor second distal position as
described in Figure 1 and 2). The housing 308 can include a first infernal thread {e.g.,
322-1) and a second internal thread (e.q., 322-2) each corresponding to the first locked
position and the second distal position, respectively. For example, the housing 308 may
include two internal threads 322-1 and 322-2 that the external thread 318 can be
coupled to. The exiernal thread 318 can be coupled {o the internal thread 322-1 to lock
the pen cap 302 in the first locked position, and {o the internal thread 322-2 to lock the
pen cap 302 in the second distal position. As shown in Figure 3, the exiernal thread
318 is coupled to the internal thread 322-1; therefore, the pen cap 302 is iocated at the
first locked position. The pen cap 302 (e.g., that is rotatable around the housing 308)
can be rotated around the housing 308 to unlock the pen cap 302 that is locked at a
particular position (e.q., first locked position or second distal position).

(0026} In various examples, the AES 300 includes the spring 316 disposable
against the inner surface of the pen cap 302 to move the pen cap 302 to the second
distal position (&.g., as shown in Figure 4) when the pen cap 302 is uniocked from the
first locked position 330. For example, when the pen cap 302 is located at the first
locked position 330, the spring that is coupled to the inner surface of the pen cap 302 is
in a compressed state. As such, when the pen cap 302 ig, for example, unlocked from
the first locked position (e.q., by rotating the pen cap 302 around the housing 308), the
spring 316 can push the pen cap 302 {o its second distal position as the spring 316
restores its original state/shape from the compressed state, as shown in Figure 4.
(06271 Figure 4 illustrates an example of an apparatus 400 including a movabile
pen cap 402 that is located at another position according to the disclosure. The AES
400 shown in Figure 4 is analogous to the AES 300 described in Figure 3. For

example, a pen cap 402, a pen tip 404, a sensor 406, and a spring 416 are analogous
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to the pen cap 302, the pen tip 304, the sensor 308, and the spring 316 as shown in
Figure 3. The pen tip 404 can be coupled {0 the sensor 406 via an intermediate
connector 426.

16028} As shown in Figure 4, the housing 408 can include an internal thread 422
that is analogous {o the internal thread 3222-1. As described herein, the external thread
418 can be coupled to the infernal thread 422 o lock the pen cap 402 in the first locked
position. As shown in Figure 4, the external thread 418 is not coupled to the internal
thread 422; therefore, the pen cap 402 is located at the second distal position.

(0029} in various examples, the AES 400 includes the spring 416 disposable
against the inner surface of the pen cap 402 to move the pen cap 402 {o the second
distal postilion (e.g., as shown in Figure 4) when the pen cap 402 is unlocked from the
first locked position. For example, when the pen cap 402 is unlocked from the first
tocked position (e.g., where the pen cap 302 is localed as shown in Figure 3), the spring
416 that is coupled o the pen cap 402 can push the pen cap 402 {o the second distal
position (e.g., where the pen cap 402 is located as shown in Figure 4) as the spring 416
restores its original state/shape.

[0630% in some examples, the AES 400 may not include a locking component
(e.g., internal and external threads) that locks the pen cap 402 in the second distal
position. Insiead, the spring 416 may protect the pen tip 404 from an undesirable
contact by constantly pushing the pen cap 402 in a particular direction (e.g., in a
direction from the first locked position o the second distal position). For example, the
spring 416 can dampen (e.g., weaken) an impact caused by, for example, dropping the
AES 400 on the pen cap 402 by providing force against the impact. As such, the force
provided by the spring 416 can prevent the pen cap 402 from undesirably moving in a
direction toward the first locked position {e.g., in which the pen tip 404 can be
undesirably exposed above the pen cap 402). Therefore, the AES 400 that does not
lock the pen cap 402 ai the second distal position can still protect the pen tip 404 from
the undesirable contact. In some examples where the AES 400 does not lock the pen
cap 402 in the second distal position, the housing 408 may include a pariicular feature
426 that prevenis the spring 416 from pushing the pen cap 402 beyond the second

distal position.
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(0631} Figure b illustrates a flow diagram for an example of a method 550 of
according o the disclosure. At 552, the method 550 can include moving the pen cap
from the second distal position to the first locked position to expose the pen tip and use
the AES as a writing fool. At 554, the method 550 can include moving a pen cap that is
non-removably integrated to an aclive electrostatic stylus (AES) from a first locked
position to a second distal position such that the pen tip is enclosed in an internal
volume of the infegrated pen cap.

160321 in various examples, the method 5§50 can include moving the pen cap
independently respective {0 the pentip. For exampile, the pen cap can be movably
coupled to a housing {&.¢., housing 108, 208, 308, andfor 408) while the pen tip can be
non-movably coupled to the housing. As such, the pen cap moves respective o the
housing while the pen tip is fixed {e.g., does not move respeclive o the housing). As
such, the pen cap can be moved independently respeclive 1o the pen tip.

1006333 in some examples, the method 550 can include locking the pencap in a
particular position including the first locked position and the second distal position to
prevent the pen cap from undesirably moving between the first locked position and the
second distal position. For example, the AES can include a locking component that can
be external and internal threads {e.q., 318 and 322 as described in Figure 4). In this
gxample, the housing (e.g., 308) can include a first {(e.g., 322-1) and a second {322-2)
internal threads each corresponding to the first locked position and the second distal
position, respectively. As such, the external thread (e.g., 318) of the pen cap (e.q., 302)
can be coupled to the first internal thread (e.g., 322-1) to lock the pen cap 402 at the
first locked position, and coupled to the second internal thread (e.q., 322-2) to lock the
pen cap (e.g., 302) at the second distal position.

(0034} In some examples, the method 550 can include rotating the pen cap
around a housing (e.g., 108, 208, 308, and/or 408) to unlock the pen cap from a
particular position including the first position and the second position. For example, the
AES can include a locking component {e.g., exiemnal and internal threads 318 and 322
as described in Figure 4) that is activated or inactivaled by rotating the pen cap (e.g.,

302), for example, respective to the housing.
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10635} Since many examples can be made without departing from the spirit and
scope of the system and method of the disclosure, this specification merely sets forth
some of the many possible example configurations and implementations. in the
disclosure, reference is made to the accompanying drawings that form a part hereof,
and in which is shown by way of illustration how a number of examples of the disclosure
can be practiced. These examples are described in sufficient detail to enable those of
ordinary skill in the art to practice the examples of this disclosure, and itis {o be
understood that other examples can be used and that process, electrical, andfor
structural changes can be made without departing from the scope of the disclosure.
100363 The figures herein follow a numbering convention in which the first digit
corresponds o the drawing figure number and the remaining digits identify an element
or component in the drawing. Elements shown in the various figures herein can be
added, exchanged, and/or eliminated s0 as {o provide a number of additional examples
of the disclosure. In addition, the proportion and the relative scale of the elements
provided in the figures are intended to dllusirate the examples of the disclosure, and

should not be taken in a limiting sense.
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What is claimed:

1. An actlive electrostatic stylus (AES), comprising:

a housing;

a pen lip coupled to a sensor, and

an integrated pen cap coupled to the housing, wherein the pen cap is movable
between a first locked position and a second distal position to enclose the pentip in an
internal volume of the infegrated pen cap when the pen cap is located at the second
distal position.

2. The AES of claim 1, wherein the pen cap is rotatable around the housing to

uniock the pen cap from the first position.

3. The AES of claim 1, wherein the pen cap is non-removably integrated o the AES.

4. The AES of claim 1, wherein the AES includes a locking component that locks
the pen cap in a particular position including the first position and the second position.

5. An active electrostatic stylus (AES) system, comprising:

a housing;

a pen fip coupled o a sensor;

an internal power scurce to supply power o the sensor; and

an integrated pen cap coupled to the housing and movable between a first locked
position and a second distal position that are relative to the housing, wherein the pen
cap is moved to the second distal position {o enciose the pen tip in an internal volume of
the integrated pen cap.

53 The system of claim 5, wherein the integrated pen cap includes an external
thread that is coupled to an internal thread of the housing to lock the integrated pen cap

in a particular position including the first locked position and the second distal position.
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7. The system of claim &, wherein the housing includes a first internal thread and a
second infernal thread, wherein the first internal thread corresponds {o the first locked

position and the second infernal thread corresponds 1o the second distal position.

8. The system of claim 5, wherein the AES system includes an intermediate
connector, and wherein the pen tip is coupled to the sensor via the intermediate
connector.

8. The system of claim 5, wherein the pen tip and the sensor are non-movably
coupled to a housing, and wherein the integrated pen cap is movably integrated to the
housing.

10.  The system of claim 5, wherein the AES system includes a spring disposable
against the inner surface of the integrated pen cap {o move the inlegrated pencap o
the second distal position when the integrated pen cap is unlocked from the first locked
position.

11, The system of claim &, wherein the sensor is a pressure sensor.

12. A method, comprising:

moving the pen cap from the second distal position {o the first locked position {o
expose the pen tip and use the AES as a writing tool; and

moving a pen cap that is non-removably integrated to an aclive electrostatic
stylus (AES) from a first locked position o a second distal position such that the pen tip

is enclosed in an internal volume of the integrated pen cap.

13.  The method of claim 11, including moving the pen cap independently respective
to the pen tip.

14, The method of claim 11, including rotating the pen cap around a housing fo
uniock the pen cap from a particular position including the first position and the second
position.
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15, The method of claim 11, including locking the pen cap in a particular position
inciuding the first locked position and the second distal position to prevent the pen cap
from undesirably moving the first locked position and the second distal position.
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