
US 20070153633Al 

(12) Patent Application Publication (10) Pub. No.: US 2007/0153633 A1 
(19) United States 

Plancon et al. (43) Pub. Date: Jul. 5, 2007 

(54) WEARABLE ELECTRONIC DEVICE WITH 
MULTIPLE DISPLAY FUNCTIONALITY 

(75) Inventors: Michel G. Plancon, Bejancon (FR); 
Louis M. Galie, NeWtoWn, CT (US); 
Herbert Schwartz, Wurmberg (DE); 
Gerhard Stotz, Eisingen (DE) 

Correspondence Address: 
Arthur G. Schaier, Esq. 
Carmody & Torrance LLP 
P.O. Box 1110 
50 Leavenworth Street 
Waterbury, CT 06721-1110 (US) 

(73) Assignee: Timex Group B.V. 

(21) Appl. No.: 11/607,193 

(22) Filed: Nov. 30, 2006 

Related US. Application Data 

(60) Division of application No. 11/523,504, ?led on Sep. 
18, 2006, noW Pat. No. 7,215,601, Which is a con 

HOUR HAND (18) 
DASH2 HAND (26) 

SECOND 
HAND (21) 

30 

PINION DATE 

BIPHASE GEAR TRAIN 6‘ ;2 
TO DASHZ HAND (64) 

BIPHASE GEAR TRAIN 
TO 4th HAND (e2) 

tinuation of application No. 10/441,417, ?led on May 
20, 2003, noW Pat. No. 7,113,450. 

Publication Classi?cation 

(51) Int. Cl. 
G04B 47/06 (2006.01) 

(52) U.S. c1. .............................................................. .. 368/11 

(57) ABSTRACT 

A Wearable electronic device for conveying information in 
an analog manner at least in part by the use of at least one 
display hand positioned on the dial side of a dial, Wherein the 
Wearable electronic device uses the display hand(s) to con 
vey information that is stored in the controller of the device 
and/or provided by sensors and/or an external transmitter. 
An actuation mechanism, preferably a stepper motor, is used 
to rotate the display hands in the clockwise and/or counter 
clockwise directions in prede?ned increments to convey the 
information. 
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FIG. 2 
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FIG. 6 
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FIG. 8A 
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FIG. 8B 
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FIG. 8C 
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FIG. 8D 
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FIG. 9A 
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WEARABLE ELECTRONIC DEVICE WITH 
MULTIPLE DISPLAY FUNCTIONALITY 

BACKGROUND OF THE INVENTION 

[0001] This invention relates generally to Wearable elec 
tronic devices, such as timepieces, and in particular, to an 
electronic device, such as for example and not limitation, a 
Watch, that has multiple display functionality. More speci? 
cally, the electronic device of the present invention provides 
unique constructions and methodologies for displaying 
information With the use of hands, such as that found in 
analog Watches (i.e. in an “analog manner”). 

[0002] Originally, Watches Were typically vieWed merely 
as a device for telling time or providing other time related 
information. Over the years, Watches have become the 
means by Which information, other than time information, 
could be presented to the Wearer. 

[0003] For example, US. Pat. No. 5,659,521 (“Amano”) 
describes a Watch With a multifunction analog display par 
ticularly designed to display time information and bio 
rhythms. Described therein are the use of “small Watches” 
that are able to display the features of the biorhythm along 
With the display of the current time, and a separate condition 
display scale and condition display hand is provided there 
for. In a related patent, US. Pat. No. 6,269,054 (“Truini”) 
describes the use of separate analog displays that correspond 
to one’s intelligence, emotion and body cycles, and the 
hands for these separate displays are described as being 
“enacted” by the Watch movement. It can thus be seen that 
Truini, as Well as conventional chronograph Watches, do not 
describe or suggest rotation of the smaller displays based on 
“stored data,” but rather merely only upon the passage of 
time. As Will become clear beloW, this is a perceived 
de?ciency in the prior art. 

[0004] Most displays of non-time related information has 
been incorporated into the digital Watch. For example, US. 
Pat. No. 5,299,126 describes an electronic tide Watch com 
prising a memory for storing a table of tide times, heights, 
and geographic o?csets, an input circuit for entering times, 
dates, and geographic o?csets, a processing circuit for iden 
tifying stored tide information corresponding to a speci?ed 
time and date, and a display for shoWing selected tide times 
and heights. 

[0005] The use of Watches to digitally display information 
to a user regarding external conditions are also knoWn. For 
example, US. Pat. No. 5,737,246 describes an electronic 
Wrist Watch With Water depth measuring capability including 
an LCD panel and display screen for presenting time and 
Water depth, and a display area that illuminate static arroWs 
to indicate depth variations along With the direction of 
variation. 

[0006] Another example is set forth in US. Pat. No. 
6,314,058, Which describes a “health Watch” for digitally 
displaying a plurality of information, such as time, atmo 
spheric temperature, body temperature, heart rate and blood 
pressure. 

[0007] At least one patent has described the use of a 
WristWatch With interchangeable sensors for sensing and 
conveying to a user, through a digital display, information 
regarding external parameters. Speci?cally, US. Pat. No. 
4,407,295 describes a miniature portable physiological 

Jul. 5, 2007 

parameter measuring system With interchangeable sensors, 
in Which the system can be incorporated into a Wrist-Wom 
device having the general con?guration of a Wristwatch. 
Through the use of remote sensors, the ’295 patent appears 
to describe the desirability to enable a Wrist-Wom device to 
monitor heart rates, or other parameters such as lung capac 
ity, temperature, and respiration. 

[0008] The prior art also describes the use of remotely 
located sensors that Wirelessly transmit heartrate informa 
tion to a Watch. For example, US. Pat. No. 5,538,007, 
describes the transmission of an encoded digital signal from 
the chestWorn transmitter to the WristWorn receiver. The 
receiver receives unit-speci?c information from the trans 
mitter, Which is displayed in the form of a digital number 
representing the Wearer’s heart rate. In a similar manner, 
US. Pat. No. 6,356,856 describes a system for measuring 
the speed of a person While running or Walking along a 
surface. An acceleration sensor located in or on the Wearer’s 
shoe provides an acceleration signal Which is processed and 
then transmitted by means of an RF transmitter and received 
by an RF receiver in a Watch. The information, Which can 
include average speed, maximum speed, total distance tra 
versed, calories expended, and heart rate, is then digitally 
displayed by the runner or Walker. 

[0009] As therefore can be seen, the prior art generally 
recogniZes that a timepiece, such as a Wristwatch, can be 
used to convey non-time related information to a user. 

[0010] HoWever, the prior art provides such information in 
a less than desirable format. For example, many of the 
aforementioned devices display such non “time of day” 
information digitally. Accordingly, it is extremely dif?cult to 
visually appreciate ?uctuations in such parameters as they 
are being displayed. Furthermore, not all users need to have 
such exacting information, but rather may merely Want to 
ensure they are Within a speci?ed range, etc. (e.g. such as a 

heartrate). For this reason, it is more desirable and effective 
to use a hand for the display of such information, so that a 
user can quickly see Where his/her heart rate is relative to a 
chart or scale, especially When the precision of digital 
representation is unnecessary. Furthermore, studies have 
shoWn that, in certain situations, use of a hand to display 
information may be more desirable than using digital read 
outs. Still further, at least US. Pat. No. 5,659,521 uses a 
hand that is mounted on the center axis. Such a limitation 
prohibits more versatile and Widely functional display 
potentials, and impedes the ability, in some constructions, of 
vieWing the time of day simultaneously With the vieWing of 
other displayable information. Lastly, US. Pat. No. 6,269, 
054 appears to describe separate displays that are not 
independently driven but rather “enacted” by the Watch 
movement, thereby also contributing to the de?ciencies in 
the prior art. As stated above, such a device only describes 
the movement of the separate display hands based on the 
passage of time, not on any information stored in the device. 
Such is also true for conventional chronograph Watches. 

[0011] Accordingly, it can be seen that further advance 
ments in the art are desired. It is believed that the function 
ality and methodologies to provide the foregoing advantages 
and achieve the aforementioned objectives, as Well as those 
set forth beloW, are provided by the present invention. 
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SUMMARY AND OBJECTIVES OF THE 
INVENTION 

[0012] It is thus an objective of the present invention to 
overcome the perceived de?ciencies in the prior art. 

[0013] It is another objective and advantage of the present 
invention to provide an electronic device that clearly dis 
plays, and makes easily comprehensible, information relat 
ing to data stored in the controller of the device, Whether the 
information be time-based or nontime-based information, 
and Whether or not the information is received from an 
external source, such as via a telephone link, computer link, 
Wirelessly, or the like. 

[0014] It is another objective and advantage of the present 
invention to provide an electronic device that clearly dis 
plays, and makes easily comprehensible, information relat 
ing to external parameters, as Well as time-based or nontime 
based information that may be programmed into or 
otherWise stored in the electronic device. 

[0015] It is yet another objective and advantage of the 
present invention to provide an electronic device that can 
incorporate a Wide range of sensor circuits and arrangements 
for measuring external parameters and have such measure 
ments clearly displayable and easily comprehensible, and to 
provide an improved method, approach and thus construc 
tion to display Whatever inputs it receives from sensors. 

[0016] It is yet another objective and advantage of the 
present invention to provide an electronic device that can 
incorporate one or more interconnectable sensors to display 
various functions and parameters of the human body. 

[0017] It is still another objective and advantage of the 
present invention to provide an electronic device that pro 
vides a master platform for receiving incoming information 
from a family of remote sensors and displaying such infor 
mation in an easy to read manner. 

[0018] It is a further object and advantage of the present 
invention to provide a universal platform for displaying 
information sensed by a host of remote parameter measuring 
sensors, internal sensors and/or internally stored data in the 
controller. 

[0019] It is still a further set of objectives and advantages 
to provide an improved electronic device that has the 
rotation of the display hand by not being dependent upon the 
time of day, such as by providing a display hand that is not 
mechanically coupled to the hour or minute hands. In this 
Way, the display hand can rotate independently of any 
rotation of the hour and minute hand. In a speci?c objective, 
the data stored may be non-time related data, such as 
displaying hoW many pills a user has to still take. 

[0020] It is a yet another object and advantage of the 
present invention to provide all of the foregoing in an 
electronic device, such as a Wearable electronic device, such 
as a timepiece and a Wristwatch in particular, that displays 
the information using hands that are coupled to actuation 
mechanisms, such as stepper motors. 

[0021] Further objects and advantages of this invention 
Will become more apparent from a consideration of the 
draWings and ensuing description. 

[0022] The invention accordingly comprises the features 
of construction, combination of elements and arrangement 
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of parts that Will be exempli?ed in the disclosure hereinafter 
set forth, and the scope of the invention Will be indicated in 
the claims. 

[0023] To overcome the perceived de?ciencies in the prior 
art and to achieve the objects and advantages set forth above 
and beloW, the present invention is, generally speaking, 
directed to Wearable electronic devices, such as electronic 
timepieces. 

[0024] In a preferred embodiment, the electronic time 
piece comprises at least an hour hand and a minute hand for 
conveying time of day information and rotatable about a 
center axis; a dial having a dial side and an actuation 
mechanism side; and at least one display hand rotatable 
about an axis other than the center axis and positioned on the 
dial side of the dial; at least one sensor for sensing at least 
one parameter external to the electronic timepiece; a con 
troller, operatively coupled to the sensor, for receiving and 
processing information based on the at least one parameter 
sensed by the at least one sensor; an actuation mechanism, 
operatively coupled to the controller, for rotating the at least 
one display hand in at least one of a clockWise and coun 
terclockWise direction in prede?ned increments, Wherein the 
increments and direction of the rotation of the at least one 
display hand are based at least in part on the at least one 
parameter being sensed by the sensor; Wherein the position 
ing of the display hand as it rotates in the one of the 
clockWise and counterclockWise directions in prede?ned 
increments conveys information relating to the at least one 
parameter being sensed. In a preferred embodiment, the 
actuation mechanism comprises a stepper motor that itself 
comprises a rotor, the stepper motor operatively coupled to 
the controller, for stepping in at least one of a clockWise and 
counterclockWise direction in prede?ned increments based 
at least in part on the at least one parameter being sensed by 
the sensor. 

[0025] In a related embodiment, a Wearable electronic 
device is provided and comprises a dial having a dial side 
and an actuation mechanism side; and at least one display 
hand having a ?rst end and a second end, Wherein the ?rst 
end of the display hand rotates about a pivot point spaced 
apart from a center point of the dial by a ?xed distance, and 
the second end of the display hand sWeeps across a portion 
of the dial side of the dial, Wherein the display hand can 
sWeep about an arc; and Wherein the display hand has a 
length from the pivot point that is one of (a) shorter than the 
?xed distance and (b) longer than the ?xed distance; at least 
one sensor for sensing at least one parameter external to the 
electronic device; a controller, operatively coupled to the 
sensor, for receiving and processing information based on 
the at least one parameter sensed by the at least one sensor; 
an actuation mechanism, operatively coupled to the control 
ler, for rotating the at least one display hand in at least one 
of a clockWise and counterclockWise direction in prede?ned 
increments, Wherein the increments and direction of the 
rotation of the at least one display hand are based at least in 
part on the at least one parameter being sensed by the sensor; 
Wherein the positioning of the display hand as it rotates in 
the one of the clockWise and counterclockWise directions in 
prede?ned increments conveys information relating to the at 
least one parameter being sensed. Here again, in a preferred 
embodiment, the actuation mechanism comprises a stepper 
motor that itself comprises a rotor, the stepper motor opera 
tively coupled to the controller, for stepping in at least one 
























