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(57) Abstract: A wrist-wearable, battery powered device
(10) for recording audio uses circuitry to record audio in a
continuous, looped fashion, and a processor which can be
triggered to store a segment of previously recorded audio.
Vibration circuitry (34) in the device is used to generate and
respond to vibration so that a user can enable or disable re-
cording (308, 314) and direct the storage of recorded audio
(302) by mechanicaily tapping the device, and the processor
can confirm user directions relating to recording of audio by
responsively generating vibration of the device (304, 310,
316). A signal light (317) also provides visual confirmation
of the device status and activity. Stored audio is transterred
wirelessly or via a USB connection (19) to a remote com-
puting device such as a smartphone, laptop or palmtop for
editing, storage and sharing via social networks and the like.
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TIME CYCLE AUDIO RECORDING DEVICE

RELATED APPLICATION

[0001] The present application claims priority to U.S. Provisional Application Serial No. 61/672,394

filed 7/17/2012, the disclosure of which is hereby incorporated herein by reference in its entirety.

FIELD OF THE INVENTION

[0002] The present invention relates to personal accesscries for sound recording, usable in

conjunction with mobile palm and tablet sized devices.

BACKGROUND OF THE INVENTION

{0003] Mobile devices have become ubiquitous and they are now used for a wide variety of
applications inciuding photography, navigation, music playback, web page retrieval and many others.
Mobile devices can also be used for media (audio, video, or audio/video) recording, using an internal
microphone and/or camera and sound recording application {app}, however, there are limitations in this
use, specifically, the app typically must be enabled to begin media recording, meaning that the
recording must be initiated prior to the event to be recorded, which is useful for posed photographs and
staged musical events, but not useful for spontaneous recordings of unscripted moments such as

conversations.

[o0o4] There are known devices which continuously record audio and/or video, such as security
cameras, dashboard cameras, and the like, but these are generally not battery powered and mobile so
that they often cannot be used in contexts where an unscripted moment of interest may be likely to

occur, such as an impromptu personal conversation.
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{0005] Thus, there is a need for a mobile, battery powered, compact device that can pm;/ide an

audio recording capability, with relatively long battery life, and without substantial hardware cost.

SUMMARY OF THE INVENTION

[o00s&] In one aspect in accordance with principles of the present invention, this need is met by a
wrist-wearable, battery powered device including circuitry to record audio in continuous, looped
fashion, which is connectible to an attached computing device, e.g. smartphone, palmtop, laptop, to
capture segments of previously recorded audio for preservation or manipulation by the attached

computing device.

[0007] As disclosed herein, the computing device is connected via Bluetooth, but may also be

connected using a variety of other standard communication interfaces such as WiFi, Zigbee, and the like.

[0008] In another aspect in accordance with principles of the present invention, the invention
features a wrist-wearable, battery powered device including audio recording circuitry and vibration
circuitry to generate and respond to vibration, enabling a user to direct the storage of recorded audio by
mechanically tapping the device, and enabling confirmation of user directions relating to recording of

audio by respensively generating vibration.

{0009] As disclosed herein, a segment, e.g. 1 minute, of previously recorded audio is stored by the
device in response to one tap of the device, and the storage of a segment of audio is confirmed by a
vibration. Further, the device enables continuous recording of audio in response to two quickly
sequenced taps of the device, and confirms this state by generating three quickly sequenced vibration
puises. Also, the device disables continuous recording of audio in response to three quickly sequenced

taps of the device, and confirms this state by generating three quickly sequenced vibration pulses.
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{0010} Additional objects and advantages of the invention will be apparent from the attached

drawings, in which:

BRIEF DESCRIPTION OF THE DRAWINGS
{0011} Fig. 1 is a perspective top view lllustration of a wrist wearable device in accordance with

principles of the present invention;

[0012] Fig. 2Ais an exploded view of the mobile device accessory of Fig. 1 showing the manner in

which the housing of the internal circuit board is uncoupled from the wrist band;

{0013] Fig. 2B is a further exploded view showing the manner in which the compiementary

wristband sections are disengaged and the housing skin has been removed;

[0014] Fig. 2C is a cross sectional view showing the positioning of components in the assembled

device when locked in a particular circumference around a user’s wrist;

10015] Fig. 3 is a perspective view of the circuitry on the circuit board of the device of Fig. 1;

[0016] Fig. 4 is a flow chart of operations performed by the device and a connected computing

device in accordance with principles of the present invention; and

[0017] Fig. 5 is a flow chart of the interaction of the device using the tap-vibration interface in

accordance with principles of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0018] The present invention features a wearable, personal electronics device that has the useful
purpose of continuously recording audio in the vicinity of the device, so that a previous segment or

“snippet” {e.g., 1 minute) of audio can be captured when desired in an audio file.
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[0019] in the disclosed embodiment, data representing audio acquired during a chosen segments
of time are stored as individual files which are held in the device until erased (recorded over}). The user
of the device may transfer these individual files by interfacing with the device with an associated

computing device having a larger memory capacity, such as a smartphone, palmtop or laptop computer.

[0020] Recordings that are transferred as a file can be kept in a computing device for storage, sent

via email, or uploaded to the internet, social networks or the like as the individual user sees fit.

[0021] Referring now to Fig. 1, in accordance with principles of the present invention, recordings
are captured by a wristband shaped device 10, having band sections 12a and 12b which are clasped
together by a clasp 14, and coupled to a central housing 16 which contains the electronics that
implement principles of the present invention. As expiored below, the electronics in the central housing
16 may include: a battery {32, Fig. 3), memory, a microphone (37, Fig. 3}, software or hardware on/off
switching electronics, an on/off indicator or signal light 17 and/or, alternatively, a more complex display
such as a dot matrix or LCD segment display {not shown), a vibration circuit for detecting and generating
vibration to control the recording of sound {34, Fig. 3) and/or, alternatively, a "Click to Capture" button
(not shown), circuitry providing file transfer capabilities {e.g., wifi, Bluetooth, see 36, Fig.3}, and
optionally a speaker {not shown}. The central housing 16 is preferably waterproof to enable use of the

device in outdoor environments.

{0022] Referring now to Fig. 2A, the central housing 16 includes projections 18a and 18b on each
end thereof, which engage to apertures 20a and 20b on the band sections 12a and 12b, respectively, to
connect the central housing 16 to the band sections 12a and 12b. The central housing 16 further

incorporates a micro USB connector 19 which is usable to make wired connections to the central
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housing 16 to enable charging of the internal battery, as well as transfer of files and firmware upgrades

without the use of wireless methods.

[0023] Fig. 2Billustrates the band sections 12a and 12b disengaged from each other, and the
housing skin 16 removed from the internal housing. The skin and band sections may be made available
in various colors or designs, and exchangeable for fashion purposes by the user as an additional feature

of the device.

[0024] Fig. 2B and Fig. 2C illustrates the engagement mechanism used to hold the band sections
12a and 12b to each other about a user’s wrist. Band section 12a includes male projections 26 as well as
a slot 28, and band section 12b includes female holes 13, First, clasp 14 is slid onto band section 12b
above the holes 13. Ngxt, the two projectidns 26 are selectively inserted in a pair of the holes 13 to
appropriately size the device for the user’'s wrist. Then, clasp 14 is slid down band section 12b and over
the joint between band section 12a and band section 12b, until the elongated projection 24 internal to
clasp 14 engages into siot 28 included in band section 12a {see this engagement in cross section in Fig.
2C}, thus holding the projections 26 into the selected holes 13 and holding the clasp 14 in position with

an interference fit.

[0025] Referring now to Fig. 3, electronic components within the central housing 16 can be seen.
These include the micro USB connector 19, battery 32, memory, microphone 17, processor, on/off
indicator or signal light 17 which conveys light generated by an LED 38, vibration circuit 34 for detecting
and generating vibration to control the recording of sound {see Fig. 5), and Bluetooth circuitry 36 to
allow wireless file transfer and control by a wirelessly paired and connected computing device. The
central housing 16 is preferably waterproof or watertight to enable use of the device in outdoor

environments.
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[0026] Referring now to Fig. 4, the general process of use of the device 10 can be elaborated.
initially, in step 200 the device is enabled for recording, e.g., using the tap-vibration interface described
in greater detail in Fig. 5. Once enabled, in step 202 the device records captured sound in a 60 second
buffered loop memory, so that the most recent 60 seconds of audio are continuously available for

storage.

00271 When the user desires a capture of a recent segment of aucfio, in step 204 the user requests
the capture, using the tap-vibration interface. Then in step 208, a file of the contents of the buffered
foop memory is stored. |n an alternative embodiment in which the device includes an optional speaker,
the next step could include playback of the recorded file via the speaker for verification. In step 208, the
audio file is transferred to an external computing device, such as a smartphone or tablet device, via a
wireless connection which would typically be a Bluetooth connection but could also use Wifi, Zigbee or
other wireless protocols. Alternatively, the transfer could be via wired connection such as USB via the

USB connector 19.

[0028] Once a recorded file is transferred to an external computing device, in step 212 the file may
be edited on the external device using a software application or “app”. The type of editing and the
software use may vary widely based upon the nature of the external device, which could be a

smartphone, desktop computer, laptop computer, palmtop computer, tablet, or any other variant,

[0029] In step 213, the external device is used for sharing or storage of the audio file, eg., via

email, storage on a server, sharing through a social network, or the like.

[0030] Referring now to Fig. 5, the tap-vibration interface responds to taps to the device 10 which
are detected by the vibration circuitry 34 (see Fig. 3), and produces responsive vibrations through the

vibration circuitry 34,
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[0031} A single tap 302 triggers the device to save 304 the current contents of the buffered loop
memory into an audio file of 60 second duration, and then send that file via Bluetooth to a connected
device such as a smartphone. Further, the device produces a responsive vibration to confirm this
operation. The computing device app may also deliver a text notification 306 of the receipt of the

stored audio clip.

[0032] A double tap 308 triggers the device to enable recording if recording is currently disabled.
The device then produces 310 a responsive vibration in three short bursts to confirm that recording is
enabled. Further, the signal light 17 is set to a slow pulsing state to confirm recording. The Bluetooth
circuitry is also enabled to pair and/or connect to the remote computing device, if any. The app on the
remote computing device will deliver 312 a visual notification of pairing and/or pairing if itis not already

connected.

[0033] A triple tap 314 triggers the device to disable recording 316, if recording is enabled. The

signal light 17 is set to a continuous “off” state.

[0034] A sequence of four taps 318, five taps 320 and six taps 322 may also be recognized by the
firmware. The corresponding functions 324 may be defined as desired by the manufacturer or by the
user via configuration in the remote computing device. The functions may change the length of the
loop buffer to record longer or shorter audic segments, change timeout periods or the signal light

behavior, for example.

[0035] It will be appreciated that a novel and inventive mobile device accessory, and novel
applications therefor, have been described here. Applicant does not intend by this description and the
details thereof to limit the scope of the invention being sought to be protected, but rather, that

protection is to be defined by reference to the following claims.
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WHAT IS CLAIMED 1S

A wrist-wearable, battery powered device for recording audio, comprising:

a. circuitry and an audio memory to record audio in continuous, looped fashion;
b. wireless circuitry for connection to an attached computing device; and
c. a processor enabling the recording of audio in a continuous looped fashion and

triggerable to capturing a segment of previously recorded audio in the audio memory,
and triggerable to transfer the segment to for preservation or manipulation by the

attached computing device.

The device of claim 1 wherein the wireless circuitry uses a standard wireless communication

protocol for communicating with a smartphone, palmtop, laptop, or desktop computing device.,

The device of claim 2 wherein the wireless circuitry uses a communication protocol selected

from the group consisting of Bluetooth, WiFi and Zighee.

The device of claim 1 further comprising a universal serial bus connector for connection of the

processor to a computing device via a wired connection.

A wrist-wearable, battery powered device for recording audio, comprising:

a. circuitry and an audio memory to record audio;

b. vibration circuitry to generate and respond to vibration; and



10.

11.

12.

13.

WO 2014/015031 PCT/US2013/050877

.g-
c. a processor responding to said vibration circuitry, and enabling a user to direct the
storage of recorded audio by mechanically tapping the device, and enabling
confirmation of user directions relating to recording of audio by responsively generating

vibration of the device,

The device of claim 5 wherein the processor controls the audio recording circuitry to store in the

memory a segment of previously recorded audio.

The device of claim 6 wherein a segment of previously recorded audio is stored by the device in

response to one tap of the device.

The device of claim 6 wherein the storage of a segment of audio is confirmed by one or more

vibrations of the device.

The device of claim 5 wherein the processor controls the audio recording circuitry to enable

continuous recording of audio.

The device of claim 9 wherein a recording is enabled in response to two quickly sequenced taps

of the device.

The device of claim 9 wherein recording is confirmed by one or more vibrations this state by one

or more vibrations of the device.

The device of claim 10 wherein the processeor disables continuous recording of audio in response

to three quickly sequenced taps of the device.

The device of claim 12 wherein disabling of recording is confirmed by one or more vibrations of

the device.
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FIG. 4

DEVICE
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AUDIO FILE EDITING ON
EXTERNAL DEVICE
(SMARTPHONE,
DESKTOP-LAPTOP-PALMTOP)
SOFTWARE APPLICATION.
212

Y

AUDIO FILE SHARING
VIA EMAIL, SERVER,
SOCIAL NETWORK, ETC.
214

PCT/US2013/050877



PCT/US2013/050877

WO 2014/015031

6/6

(443
Sdvl9

>

A 4

44>
‘3AvHDdN IHVMINYIS
VIA NOILVHNDIINOD H3SN
HO H3HNLOVANNVI H3ad
a3aav 39 01 Alnigvdvo

A

0ce
Sdvl§

(433
‘a3divd
ATSNOIAZHd LON di
ONIHIVd 40 NOILVIIJILON
AVNSIA SHIAINAA ddV

A

] >
'1NO LHOIN
'SANIL € 31LVHAIA
‘a3angavNa
d1 ONIQH0234 31avsia

oLe
‘a3divd
1ON 4l INOHdLHVINS Ol Hivd
‘NO 1HO9I
‘S3NIL € 31VHEIA
‘a3navsia ATLN3I"END
d1 ONIQH0D34d 3719VN3

90¢
'di70 a3dols
40 NOILVIIdILON
1X31 SH3IAIT3A ddV

o€
‘a1vddiA
"ANOHdLHVINS
Ol HLOOLl3NT8 VIA AN3S
ONV NOILVYHNA aNOJ3S 09
40 AHOWIW LN3HHND JAVS

A

A

8Ie 748 80¢ c0¢
Sdvlv Sdvl € Sdvie dvlil
\_’ A A A
00¢
NOILOVHILNI
NOILVHSEIA - dV1




INTERNATIONAL SEARCH REPORT

International application No.
PCT/US2013/050877

A.

CLASSIFICATION OF SUBJECT MATTER

IPC(8) - G10L 19/00 (2013.01)
USPC - 704/258

According to International Patent Classification (IPC) or to both national classification and IPC

B.

FIELDS SEARCHED

‘Minimum documentation searched (classification system followed by classification symbols) :
IPC(8) - GOBB 5/22, 21/00; GO6F 7/00, 7/04; GO9G 5/00; G10L 19/00; H04M 1/00, 1/64, 3/42; HOAL 9/32; HO4R 1/02 (2013.01)
USPC - 340/5.84, 7.57, 7.6, 669; 345/156; 379/67.1, 68; 481/151, 380, 385, 395; 455/041, 414, 575.1, 575.6; 704/258, 500; 726/19

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
CPC - H04B 7/00; HO4R 25/00 (2013.01)

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

USPTO, Orbit, Google Patents, Google Scholar, Google

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y US 2009/0164219 A1 (Yeung et al.) 25 June 2009 (25.06.2009) entire document 1-13
Y US 2011/0237230 A1 (LI et al.) 29 September 2011 (29.09.2011) entire document 1-13
A US 2010/0066664 A1 (Son et al.) 18 March 2010 (18.03.2010) entire document 1-13
A US 6,912,287 B1 (Fukumoto et al.) 28 January 2005 (28.01.2005) entire document 1-13
A US 2008/0216171 A1 (Sano et al.) 04 September 2008 (04.09.2008) entire document 1-13

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

[]

*

“A”
“g

o

“«Q”

wpn

Special categories of cited documents: .

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

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

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)

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

document published prior to the international filing date but later than

the priority date claimed

“”

“X”

“wyr

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

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

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document 1s
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

06 December 2013

Date of mailing of the international search report

17DEC 2013

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No.

571-273-3201

Authorized officer:

Blaine R. Copenheaver

PCT Helpdesk: 571-272-4300
PCT OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (July 2009)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - claims
	Page 11 - claims
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - wo-search-report

