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1 PORTABLE ELECTRONI C DEVI CE HAVI NG A HI STORY
FUNCTI ON AND | NTENDED TO DI SPLAY THE VALUE OF

VARI ABLES ON THE BASI S OF MEASUREMENTS MADE BY A
SENSOR Field of the invention The present invention
relates to a portable electronic device conprising a
case containing a clock novenent with a display
nmounted 5 thereon, said clock novenent conprising
electronic circuits capable of producing tine signals
to be sent to control neans of said display, wherein
said electronic circuits can be selectively placed in
one or the other of a plurality of operating nodes,
said PIQ Ra'IABMEOELQ&‘TRONtC@EMEICCEJMVSNGQAaHISTrQIRY
node, ]

to i 25 ] v

acwﬂmBLtEB 'hR TH\EEEAQrB @ﬁ'MEGIE‘U'HEN@ﬂWG‘ MISDE BY A
sensor provi de 0 performa neasurenent of a phyS|caI
magni tude and to repeat thEEN@SRrenent with a given
frequency. In a second node of operation, the

acqui sition node, the display is provided to 15 supply

a first indication representing the current val ue of
sdididnefdhearimrantion and a second i ndication representing

a variation in the tine of said neasurenent. The

el ectr Ofhec plr@sene rhuenmtm mdatpsl $@sampovkaplarealastronic  device

rovided to record U|S|t|on
gm@eﬂ% quaggﬁpé'galnggcﬁ clgg ﬂf‘%g‘ﬂ?‘o acﬁsplay mounted
' ftﬁé%rﬁn%escwsak UhoPément d:owmﬁg aléttrenic aciauitdi cgpable of

to a glven periodicity. Prior art The

pat ent
amduamgdm@@mnaimtcu beraedi te lenahmEEANS\RH A S1spia pvherein

Alddiy ! p hér of
"y s oot A2l e o b lher of

aglurdliegof opéiatiphayotiés, said plurality of operating modes comprising a
first mode, the time mode, in which said display is provided to indicate the

time.

The electronic device according to the invention additionally
comprises a sensor provided to perform a measurement of a physical
magnitude and to repeat this measurement with a given frequency. In a
second mode of operation, the acquisition mode, the display is provided to
supply a first indication representing the current value of said measurement
and a second indication representing a variation in the time of said
measurement. The electronic device further comprises memory means
provided to record, in said acquisition mode, a succession of values, each
corresponding to an instantaneous value of said current value, according to

a given periodicity.

Prior art

The patent application published under the number
WO 2005/096106 A1in the name of the applicant describes an electronic



time in a first operating node and to each display the
value of a variable based on the nmeasurenent of a
physi cal magni tude performed by a sensor of the
device in a second operating node. 5 The patent
application published under t e nunber WO 2005/ 096105
Al , also in the nane of the applicant, describes an

el ectronic device, in which two anal og di splay nenbers
are actuated to display the current time in a first

R RO 2ndh dishind BRGEbes e At telita ety the ourrent
dephd i A fitsh Apdatiriy ﬁfbddlanbaﬁléadhf dispRsystineevalue of a variable
measur enent s perforned a sensor of t(g% gpv cg

dhpsed IpUISTIeGSUIRTEN A PSRN PRESTIRG DY s, ensor
el f3he BUbedRY SsotBIdrafisy FRIGY.Y_means i ntended to

store val ues asur pressure. In a third

5 Operati gg\térﬁf erd e[gﬁlcéf?oﬁ‘s ﬁu‘ﬁh@ﬁéﬂ or XJndEPde’thé he humber

stored valuesS are us e display nenbers to
15MCR005110961065eAbe ladso omlrthehaan‘pr eédheeappllmanhgdeﬁ@ﬂbes an

sur ene The stora se 0
OrIRHaTE g« RewPiEDy D Anaied Fioridy IhefBelf Sro dgtuated to
r rét 6?ét®ﬂﬂgmde Jaride res ectm‘el display
pg‘}l?@%ygﬁggeﬁggt%ﬁggﬂrob ens becone criti caF )a

Sdbermeaswemant s a tapyaien@and RelsanEnests gepigalculated
10 mﬁ%bgg%ééﬁ% cﬁ’gb%%safee rﬁé’a&ﬁeﬁ*e?ﬁ@%erfd?n%@ B?ré'é‘éﬂs@? of the

space requirements of the menory
Itdae\nmvan acsecontptopenating kn@dm Jhiandoghm&mttwloyldes that the

th
S eeetahs Bevthaemagecs memhofrERe (BPRYEETS sore alues of the
th‘ﬁe&@bl‘&l ?f’eésﬂ?e Fi ar fad operatieg rﬁ'lodeepeaeméde tasasm the history

function of the total duration of t me t

Homeder ,theusterad suallies oAres RS 1@ sa (?V'r‘n ﬁ’ﬁt -c@?éfa[\fmnrgﬁmsoers to
e

th@pg?dcycgegfh% HaVidi5: (FBABHLIRE] BuRAG o fdeaorhenrys

UES ESS an €ss representative

rwens: TRREGR I BB oo S ifchRhain
I eoE4 histbsy mbdeaaisesiprobléms of memory management in the case of a
portable device. These problems become critical when several series of
values associated with one or more measured variables are to be stored, in
particular with respect to space requirements of the memory and its power

consumption.

A known solution to this problem is to increase the interval between
successive recordings or, in other words, to increase the value of the
storage period, for example as a function of the total duration of the
measurements. However, such a solution shows its limitations when the
duration of the measurements becomes long because the stored values
become less and less representative of the measured values as a resutt.




di sadvant ages of the prior art by providing a portable
el ectronic device that allows visualisation of the
val ues of two variables as a function of tine, 5 these
val ues being based on the results of neasurenents
previously performed by neans ®f a sensor, while
optimsing the size of the nenory provided in the
device. Acordingly, the invention provides a portable
el ectronic device of the aforenentioned type
characterised in that, in a third node, a history
mBlenmahy of thedlnwkatibmoni ¢ circuits are provided to
di splay, on the basis of said succession of recorded
val EGS,A Firdd aghrdﬂthbqggsaht imaémt&)rs'rsqloan\;\c‘;eﬂy the aboveimearitioned
within a predefermned tinme interval, rejn.a first.
ofdlg%ﬁ\@ntmaﬁ priar aft BYRPYIdighA slastabli BlEstHIG figvice that
V%AIB@\% {/iél‘jﬁﬁ’sd% 8f the VBRARIY 8MARL Vdliablddl a8CAYUREHIAPBS time,
node and the other of said sequences is 15 calcul ated .

5 orthese Velues heingabasedicredbe oresuits r ek dneRsUrGEIaNS RIAYIOUSlY

IS epresen | ve Ll | [ i '
B GY Mo pEectttRoliothfi Siflnjidnd Wi sfis BTk, memory
nejrboidetion tise dpliegi ng a historical record on a device

of this type. Because of these features, a single

seri es Adordiighe hé afivartiont srogides & Potthbleselectnanis etevice of the
of val ues, corresponding to the values represent 'hn d
t reforeraentignashtyicg ¢haracigriseddn als i éﬁe'ﬁ‘{? "@%&e’oﬁ Pﬂ%y moae,
MEASyr i -gmé}%i ) StoC t g @fcbdsigreof said
1Oit %s?gggaﬁﬁsgﬁgwgd. hhgtgﬁ‘%?ﬁ ?osggﬂéﬁofg val ues|i S i I
cadunckasied, obrrechrdashevalugsd, tviurdhignelegisat i wiuefsequences In

secon opgratin . e Pt i
-e9ple WA, A IEBH. i, TRRYHTRRARIETs A or sa
onsddirneeberns handctlydurdpreséritativi s pf ajheof valbes fakaror by  said
when t he neasured val ues, t hat have g$en st or

I

d. .
r egasulRRtdNrRRid @cquisiiqnamode; apd fhe oihey 9S4 seguences is
152I %élc&lh £ drhend | WEsid BresdRl sdecdgiibriMifcrecbfed values and is

cqursition node has remai ned active, or

al tepresentative/of the vexlationdn timeeobeaid FacIVIFEMERNG t he
periodicity, according to 30 which the nenory neans
record The preseahtinueritiva afsot relatesatairamaethod. for displaying a

historical record on a device of this type.

Because of these features, a single series of values can be stored,

20 the second series of values, corresponding to the values representing the

variation in time of the measurement (or of the measured physical

magnitude) is calculated each time it must be displayed. Thus, this series of

values is calculated, on the one hand, during execution of the second

operating mode when the measurements of the physical magnitude are

25 acquired by the sensor and, on the other hand, during the display of the
history when the measured values that have been stored are read.

According to a variant, the electronic circuits also store the time-
interval during which the acquisiton mode has remained active, or
alternatively the value of the period defining the periodicity, according to

30 which the memory means record the current value of the measurement.
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This variant represents a preferred enbodi nent in
particular if the period does not have a single value
defined by the manufacturer, but on the contrary
depends on the conditions of use of the electronic
devi ce. Advantageously, it is pfovided that the

di splay of the historical record 5 can be interrupted
and then possibly resunmed as a result of predefined
actions of a user. Mreover, it is preferably provided

t hat. t he, electrom C|r of, t V|ce are a .
i YRt SRR sk sPiae e B3R P perio
sddbshingt Hdveah Qiﬁﬁl% VEIUCCBBANGE By tife) AshifBtEr,abut on the
user to actuate the anal og di splay nenbers, so t hat

t esdragy depends antthe candiipag oesuswf the plestropig %Vlce
assomated wth a first stored value Pi to the display
of a sehdvantagedusly,dsisqubsided that thedisploymi tbeévféaﬂcw record

]\c/?(]l,aif bgjt '3?%’%%8 ué#cﬁﬂ%h g%s %@%Xesm%%@rgs %r r(—?gl.{ltﬁbf PRédbfined

| addtohs & aauséreaﬁbrme ithe preferablyl psaidedyithatnthe electronic
periodicity. , . In this I@tter ase

aowmtag%&@ww%af@da AnoRRgTE {g, Mplpment a jump in the
e%%ﬁgﬁ' Wsélﬁehié?dd'lc%‘i 'rﬁGdé ']ntr'\(/egpoﬁée 181 gh RIzYiBhCHH a user to

rmgnl tude associ ate is cal cul at ed
atadteatst thenanaleg ishisplay memhersSsgrtbat msse&hlflbjfronamﬁ display of

f
7L B B S HAE PRI gl of s s
g'o'&?trj]@?@tsr?glaflﬁetdvnh Ga lmecondsstoest \kah:eh itht Iosatﬂtwe:hmmglcally
a n.ca ot her
s el o dver S9h I SHeyeRavalne F andLspae L ki the Tatter
S%gt R28F8hce Y vﬁﬁé'@'sald doeR Pedibdictycer t ai n, nunber

ariants can be provided such as a specific

di spl ay Ofthugh%tt%?aé%&eedut vigl H&\iarﬂagéwslgl%vmeﬂl oRat the value

adapt at1 on of play scales™in t hi story nod
asreprésendinigotheofvatiatiomrdr i tiraen efnsaidsphysicah magpiidds @@SOClated

Z\?{yﬂﬁip@ g‘ﬁi" jjisccglcgr?%]é;% {%a%'i onlan@'r?Dot?aé?éz 8E2r§e stored values Pj

whhgd Filadi cated to a particular series of
measur enents, or even the provision of at |east one

l'iquid ﬁfd%ré‘fen%%lr POR- r@@trtohee dha%hnérptmmlwrﬂmedtllsea pressure
anal og di s I'n addition, the el ectroni

acagmsnrntga{) gnah@spalgtygﬁtor derth: todpe measureg but it 7§ understood
that the invention can be used with other types of sensor, such as a

temperature sensor or a magnetic field sensor, for example,

Moreover, a certain number of variants can be provided such as a
specific display of the measured values during acquisition, adaptation of the
display scales in the history mode as a function of the maximum and
minimum measured values, automatic or manual activation of the
acquisition mode, a plurality of memory zones, each of which dedicated to a
particular series of measurements, or even the provision of at least one
liquid crystal screen on the dial to complement the analog display.

In addition, the electronic device according to the present invention
could display other indications. In particular, the display could also provide a
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30 could display other indications. In particular, the
di splay could also provide a -5- third indication
representing a variation in the tinme of said second
indication (i.e. an indication of acceleration of the
variation in time of the measuPement). 5 Brief
Description of the Drawi ngs O her features and

advant ages of the present invention shall becone
clearer on reading the follomﬁng det ai |l ed description

S SR PR PR i pBRSp ction

FI (08! eal irdicatforPnéf vagwleration Pof t Y evaratiohr dni ¢ime of the
deV| ce according to a first enbodi mrent of the present

i foeasyremetbnfigured in the formof a dive watch
havi ng el enents for displaying a depth and the val ue
of the vertical speed conponent; Figure 2 shows a
schenatlc general el ectronic circuit diagramof the

o3 Jorjtice LEAWIRGSIi n Figure 1; and Figure 3 is
a schenatlc di agram on which the curves representln%
measur dﬂ&mieatarémamaddmnitagesmf thel prasest irveption shall become
correspondi n dept h_.and, al ; Y ;

" GFERE AR eging o WG SeRlind PeSCdital FRivs wih refpience to
decﬁbh aftachéd | arawings amd tyvedi by ewagt ob psoratastdctived example,
of the watch 20 according to Figure 1. Detailed
dé&ﬁ?ﬁwllon Figure 1 shows a preferred enbodlnent of
the portable electronic device according to
i nvent ioigurentima frentriew of ajpedakigtelectraiie dﬁglceeﬂ&or%g to a

(T8, BottSiftogft bEINE, afisor TtifidR, Cofingiea, A (hg(Shnt a dive

aqwdtchnlaawngmgrhenﬂsrme:hbplaymg a/velepﬂn amkﬁlne salue af theseertical

2 V\,hl ch can be made of netal with a screwed base
$QROPEYE  shown) provided for the attachnment

of a wistband (not shown

ToverertGUoR KN SRSl SENEAEIPg ON AR g g of the

UBRBIcator device shown in Figure 1; and

A

Figure 3 is a schematic diagram, on which the curves representing
measurements performed and recorded measurements corresponding to
the depth and also curves representing calculations conducted to determine
the depth variation rate in two different operating modes of the watch

according to Figure 1.

Detailed description

Figure 1 shows a preferred embodiment of the portable electronic
device according to the invention in the form of a dive watch that is very
simple both in terms of its structure and in terms of its operation. The watch
1 has the appearance of an aordinnary watch. Indeed, this watch comprises
a case 2, which can be made of metal with a screwed base having lugs (not
shown) provided for the attachment of a wristband (not shown). The case
contains a clock movement (not shown), a dial 4, and is closed at its upper
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-6- face by a crystal surrounded by a fixed bezel 6.
The watch 1 additionally has three traditional type
control elenments, i.e. two pushbuttons 7 and 8 and a
wi ndi ng-button 9. It is noted that the dive watch 1 is
preferably provided with a touth- 5 sensitive crystal,
i.e. that is covered with capacitive el ectrodes as an
alternative or in addition to the pushbuttons 7 and 8
mﬁthout departing from the framework of the

entlon bezel ar he fiJ t
orBEas 8:evg! Shinauoded 351 & B tsdelia i Nitsh Jopdationally
f | e thirésl traditiopal Bpeotitiol eirhatia] el talo pushbuttons ¢ arek8 and
to a, 10 | ast |nd| cation of 50 nmetres arranged at

el 2WEHIBg-OUIER 9-The dial 4 bears second circul ar
graduatlons 12, the unit of which is nmetres/ m nut

subdi vi uwnot@potha&v@we@n@swatqm &I'%W%@'Mlﬂ“é‘é‘f’?@ﬁ”'t"t pdouch-
f'geﬁ?ltlvéo'& . ep%;d%fe 438 AR Ehﬁﬁmﬁ%ré}égﬁ&i’é@%s an

egra foh o res at  ei ght
t haltegpoaiive onimaddlhepdodha@usbbuihmsg 7 saatub 8 ivathout departing from

rreetb (:TS at ni @COC In clockwi se direction, the

se0f EPFE%WBﬂ%th RAAVEMER the end of the first zone 13

to the t|on opdi n o th r adu

netres. -Ph?]beé?aﬁig’ﬁf’ ﬁ% E &Q‘@S@ﬂi@%ﬁ’aﬁeﬁlﬂn b Variable scale
Coé)ftélgcﬂﬁ@g%érﬁ é‘fﬁéﬁhﬁlc‘éﬁontdﬁ) sRarsE Ricatsd ahtwelwe o'clock to a
ext en tween OMmn and 30mmn, while the first

2 dast indicatiop of &9 metras giranged i@eren®'cleskent and does
not have a 20 scale. The watch 1 also has _two hands )
for i ndThmdiaigl bearshsroondigreutrr graduationsifl s thezunit of which is

ATl A LSRR Rty e

Vizdrg 43 Sende frgh Cthelpdmons Deaeaﬂmn’adm@rtocthb @laduatnmrs of 20

Lrééir\gs!:_alt aﬁfmfﬁé&&k ﬁ,t%q pegtlgrr\ ggrrggpgrﬁyeg fo &he B(reacc} uation of 30

' nﬁ#ﬁ '?ﬁné S‘Cﬁidknﬁh ERckRReRdirsetibA eth%fséﬂjohd%ne'rémeﬁds from
n|ca el ements conprise in particular a pressur
se’th'@oencbobkhecfefat zcmepéaﬂ@mﬁ gosition corresponding to the graduatlon 0
metres. The graduations of the second zone 14 correspond to a scale of
the speed of ascent and extend between Om/min and 30m/min, while the
first zone corresponds to negative speeds of ascent and does not have a

scale.

The watch 1 also has two hands for indicating the hours 16 and the

minutes 17 respectively.

The dial 4 additionally has a window, across which a liquid
crystal (LCD) screen 18 is made visible.

The watch 1 has special technical elements that will be described
quickly below with respect to Figure 2, which allow it to provide specific
indications relating to the practice of diving. These technical elements
comprise in particular a pressure sensor provided to perform a
measurement of the ambient pressure and to repeat this measurement at
close intervals, and electronic circuits enabling the values acquired by this



measurenent of the anbient pressure and to repeat this
measurenent at 30 close intervals, and electronic
circuits enabling the values acquired by this -7-
dept h neasurenent to be converted into depths with
respect to diving. These techthues have been

descri bed in nunmerous docunents of the prior art and
will not be outlined in nore detail below Thus, by
appropriate progranm ng of the electronic circuit of

t rdi e Wa)Y i "

£ 1t BRSOt o, B8 oI G cBenthS ) 8pedt to diving.

V\MT;jhElfset tbehniﬁaegil'QVjélbuﬁnd ;j@ém:ribled inssmerdub yochmemtsiof the prior

and m nut, ands. Jn addition, e, W ndi ng-button 9

haadt apg valf et e OHHE,\ePi'BrHE‘?r%&?tPﬁ B?Ioé’Y'abl egposi tion

bei ng the rest position in which thef i ndj ng- button

does  nokhYer® ARPEARFIEIE ROGEHNMING LTt @lﬂcl?r(?ﬁ% circuit of the
5 TRPach: aédb‘?diﬁg%n%elﬁrésteﬁ?liﬁvé?ﬁ%ht, I0first oprating Asoddltor time

position in  réation to the rest position, in  which

t maodénisi prpvislad, on vehith ke talessio finrciionsraref asswsed ibyethe hour

provj ded he, hand 1 0 . ad] dgb

P B B R0l T SERUASPUSRE o s two stvl

pf%ﬁéiﬁiﬁ%, tadir??éfa;b‘&p@@itioﬁ@lﬁeﬁfgfﬁthecrash @Dgieio'grin eyhéchathenginding-

node, in particular to I ft omtine n to 15

Scustan dpes a9t PRITORRANY FAAGoNelN B FORYSRIQTIA FRRNET, i second

a " S g .
103845, SOEYBICESn JEARIBAA AN oI i e poion, i

t hehichviberwindingabuttom@ligwsdhe indisatiea aftheftingd orqaded by the

é?i#ﬁfsi?éf# e %&fg%q ZHGRIEET  on "0 2006, 096105 A
The 1 ulComIGReL agens ity edtalpbEody pioRiftEL Wiy an

17a@behdtRWhab@elaeratirg inodedirspartizulat té bhift from time mode to
i nst ant aneous depth and di spl ay of the, speed of

15asaenecond operatingr Madg, peieired eia A%HrdYE dBOGEn YNen 2 dive
”e@tﬂ'f\p'fe‘?fce?.c Ho¥Rbidedy (RBse Fh¥sndadforhatidl) Al e0fetd@m to the
an a ive to the automafic actlvati on.

er na ' 25 Since
t hirme medesfrémr thepdive miodehahenithe diver, theayeater of {pe watch,

o b Ton TS, 4l el BFELSAHBRA. 95 abte, i tho
patent application WO 2005/096105 A1 already mentioned.
20 Once the dive mode is activated, the functions respectively
associated with the minute 17 and hour 16 hands are the display of the
instantaneous depth and display of the speed of ascent.

It is naturally possible to provide manual means for activating the
dive mode in addition or as an altemnative to the automatic activation.

25 Since these means form part of the prior art, they will not be outlined
further in the present invention on the basis that they do not represent the
core of the present invention and that a person skilled in the art will not

have much difficulty in implementing them.

In accordance with the present invention, the dive watch 1 comprises
30 a third operating mode, referred to as history mode, preferably activated by




core of the present invention and that a person
skilled in the art will not have nmuch difficulty in

i mpl enenting them |n accordance with the present

i nvention, the dive watch 1 conprises 30 a third
operating node, referred to as-hrstory node,
preferably activated by -8- an action of the user such
as by applying pressure to the winding-button 9, for
exanpl e, followed by a selection nmade by contact on

ot SCHERAL T Lo St B it sPERsTE 8 e fyndibion
MiforbRarhpld) 3OMENVED by Edelbbtioh adielbyt centbehay tresitouch-sensitive
representing the execution of t-he dive, for which

add¥¥Aht ed data have been stored. Several variants can
be provided for irrgll ementing the history node, = Since
a di ve taimplesendcher histangioge. meansare providgd to control the

5 prl‘ﬁfﬁrﬁbgﬁ? .tr@pfigﬂ/iqw‘?'lan &0 {Pﬁg?ﬁeylgxﬁ[}ﬁ algeﬁé\/i&b‘lattfgresenting

t hey essenti reproduce respecti ve past

aché @xecuiiom ofitteedive afoe dvrigreassaaiated | deta bave deehsstored.
speed of acquisition of the nmeasurenents. A skilled

per son Ssndrdl vieriare caheeppromidedfos iniplernentihgetha history mode.

el ) 01, RS T BY LAY 5 SLISLAGANS ool
ffﬁéﬁc{sh%férgjmm& It th'%g Ay réﬁmubéqneirﬁ%,faective past
a dv 60 of t he

exanpl e, i ston by ) the total duration of t
10 diaations with Becelprmted ppeed 4n relatipn doitae spesd &f acqatsitiqnof the

' e divg; odb)&ﬂ Iaetan c '

tﬂgghglzﬁegﬁ?ﬁtgbdg. %‘lg%dsespéfsghvarl aﬁt cf)lﬁ-'gi rrtgllge nt l’ﬁr%ers of
t f‘ax:d(?ilabﬂmy thabsuit ids peimheeds \andvwprogiametheoelectronie circuit of
speed i s to repraqduce, an ive.perfor wha it
OiP& e AR aPAtRY R eRP R gt B rargRbf 6f the'dresent
”ﬁp%ﬂfdrﬂfﬁdr Slarhhie, wadigiion2By Bleoft theetotdldlpaticmof itite dive to
defined with a fixed length or with a variable |ength

15 cove alisplayedt o@ebe \mowdedembicbath?éstenAg"ﬁHteéxﬁfrﬁhg, dive are

| eI SEEand M RSB IR P 0% Dands 16
Gurat 1 oh Pooltie Vgt P iRl ertfibe' ieRy TR thg point of view
capf pradbetidn epedddist ftatreproduderanyi diveopetfoemed, whatever its
duration, in a time window predefined by the manufacturer of the watch.
20 The time window can be defined with a fixed length or with a variable length
contained between two extreme values. As an example, it can be provided
that the duration of the history is fixed at 30 seconds, the movement of the
hands 16 and 17 thus being adjusted to bring the actual duration of the dive
to 30 seconds. Alternatively, it can also be provided that the duration of the
25 history is contained between 15 and 30 seconds in particular as a function
of the actual duration of the dive to be reproduced.

Other variants and details of implementing the history mode are
presented in a non-restrictive manner in the patent application
WO 2005/096105 A1.



25 history is contained between 15 and 30 seconds in
particular as a function of the actual duration of
the dive to be reproduced. O her variants and details
of inplenmenting the history node are presented in a
non-restrictive manner in the ptent application WD
2005/ 096105 Al. -9- Figure 2 is a schematic diagram of
the general structure of the electronic circuit of t he
di ve watch according to the present i nvention.

' par (bR 2" S8 ShORTRp bl ot %”@E@Pﬂ‘:g@%‘f& of the

caglettednie cirelit @ﬂtﬁe aile agtolb becofdimpty the! dn‘esent invétiton,
conventional tine functions of the watch 1 and

conpr i Shg@né‘rar thd lefeddtdnd sRcuifof tHEEWaitoH Bb@ipriees wnptarucular
connected in particular to a resonator 22 suppl yin

{ i3t infegrated coayit ROshaving apeariroller pircyittad earRAke i dstroling
5 b%heht?on\fe%%m‘[ ltlere ‘ftflﬁ&ié'nts 8f1’thé R déi@ﬁt’l %\Hcﬁrcofrﬁx S r this
node 0

the function o e functi I t1es
r ghapbsg, adirmbedidision oot cmlneA:tedomepartlcl:lI@rdona resonrator 22

CIrCUIt 21 rec ves S | aI . ner e

pr%@ ?JHQS g@rtgl%ﬁ 3'”@5?@@% Sc aSrok%i\Gc%d by the
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for exanple, I n association wwth a volatile nenory
zandherart wilhnehgncotnder amy pasicutar diffigity i) eheesing one suitable

" Sofim emmﬁ%g thZESRE¥Nnihl &b EPROM for

The integrated circuit 20 also has memory zones, in particular a first,
preferably non-volatile, memory zone 25 containing a program that allows
20 the controller circuit 21 to perform calculations relating to the dive mode
such as the conversion of pressure measurements into depth values, for
example, in association with a volatile memory zone (not shown). The
choice of a non-volatile re-programmable memory (flash or EPROM, for
example) will ultimately allow the calculation program to be updated, if
25 necessary. The integrated circuit 20 preferably has at least a second
memory zone 26, also non-volatile, in which the measurements as well as
the results of the calculations performed by the controller circuit 21 are
stored periodically. This second memory zone 26 is provided in particular to
store depth measurements. Thus, these data are consulted by the controller

30 circuit 21 in particular when the watch is in history mode.
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wi shes to select. The activation o h?o hi st or

cafunstion e plaging aqfiager,pnra Zone of the uch-sené{tlve crystal that
20 he/she wishes to select.

The activation of the history mode can also be associated with a

predefined zone of the touch-sensitive crystal.

For technical details relating to the operation of the touch-sensitive
crystal, the reader might refer to the patent document EP 0 838 737 A1
25 published in the name of Auslab S.A.

The skilled person is naturally able to program the integrated
circuit 20 of the watch according to the present invention as he wishes to
provide respective responses adapted to the different actions possible via
the winding-button 9 and/or via the touch-sensitive crystal 4.
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illustration.

From the point of view of operation when the diver enters the water,
the watch activates the dive mode. The two hands 17 and 18 are initially
positioned to face the indication corresponding to 0 metres carried by the
ring 6 and at nine o'clock, in other words facing the indication Om/min
carried by the dial 4 respectively. When the diver descends, the minute
hand 17 starts to rotate clockwise to indicate the value of the instantaneous
depth facing the graduations 10. At the same time, the hour hand 16 shifts
to face the second graduations 12 to indicate the depth variation value.

It is noted that in the shown embodiment the first zone 13 of the
seconds graduations 12 does not bear a scale. Therefore, the descent
speeds are not displayed precisely, but only roughly. Such an embodiment
is naturally for illustration and the person skilled in the art could use a
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t hgyifitestif the BRe is a free dive with a duration of less than three mmutes
20 a sufficient number of measurements are thus stored to allow a reliable

reproduction of the history of the dive.

When the dive lasts more than three minutes, it is advantageously
provided that measurements are stored at a lesser frequency that the
frequency of measurement of the pressure sensor. Such an arrangement

25 allows the size of the memory zone necessary when the duration of the dive
becomes more significant to be limited without appreciably impairing the
quality of reproduction of the history. It is preferably provided that a
pressure or depth value is recorded with a period in the order of some tens
of seconds of a scuba dive, for example, every 30 seconds. Moreover, it is

30 provided that when the duration of the dive taking place reaches 3 minutes,
according to the embodiment provided above, a large portion of the stored
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al FRIAGHY 3t8he watch according to the invention.

20 To limit the memory space necessary to store pressure
measurements, the present invention proposes to limit the quantity of data
to be stored. Thus, it is envisaged that only a certain percentage of
measured values or those converted by the integrated circuit are stored
according to the duration of the dive and as evident from the above, and a

25 value representing the period of recording these measurements in the

memory zone 26.

The value representing the recording period can be the period itself
or alternatively the total duration of the dive, the integrated circuit being
programmed to deduce the value of the corresponding recording period

30 therefrom without ambiguity.
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10 nethiecgle¢topnic Sledticepl ayi ng a history in a portable
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val ue representin glven period in the nmenory
the prior art in that in a thlrd operating mode, the history mode, it further

comprises a subsequent step comprising:

d) performing a chronological display representing the stored

values of the physical magnitude as a function of time, wherein at least a

20 first of the analog display elements facing the graduations indicates the
value of a variable directly linked to the stored values, and the second of

the analog display elements facing said graduations is actuated to indicate

the value of a variable calculated on the basis of at least two of the stored

values.

25 Thus, when the history mode is activated, the controller circuit 21
actuates the motor means so that, on the one hand, the minute hand 17
scans the first graduations to display the depth values in relation to the
stored measurements. On the other hand, the integrated circuit calculates a
value of the depth variation rate for each of the stored values associated

30 with a displayed depth.
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the %ﬁlowfng alternative formula:

order of a few seconds, the depth

Vo= P '-*F}M

H

The integrated circuit can possibly be programmed so that the first
formula is used for dives of short duration, i.e. having a duration of less
than 15 minutes, for example, while the second formula is used for dives of

longer duration.

Another advantageous formula could be, for example:

o= PimPin
: tr

This formula, which is usable only in the history mode, has the

25 advantage of minimising the time lag between the depth and the speed of

ascent.
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in the execution, while a pressure on the pushbutton 7 causes a jump
forwards of a predefined duration in the execution of the history mode, and
that a pressure on the pushbutton 8 causes a jump backwards of this same

20 predetermined duration in the execution of the history mode.

The electronic circuits of the watch can also be programmed so that
extended applications of pressure on the pushbuttons cause the application
of a succession of jumps in one direction or the other, i.e. an acceleration in

the application of these jumps.

25 When a jump backwards is performed, at least the value of the
measurement stored immediately before that corresponds to the depth that
has to be displayed after the jump is read in order to calculate a repeat
depth variation rate. In the case in question, the rate displayed by this
means at the instant of the resumption of the execution of the history is an

30 instantaneous rate.
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value that imediately follows the value, on the

ofas wispdayesbdhEng B & (@Hvar1aheand @ﬁoﬁm%uced in fhe history
10, ﬁ@%ggt(ggrve' 200 egﬂd acﬂgo Ecg'gtflﬁ déyrtﬁ Vvariafars rate’ & biRpldyed dunng

I*cul atlo iation rate assocl at ed
Wi 4 bivet (carvecB@et antas hepratiecedircteshistesy masiesieuneg 400k
snoot hing of the display of the depth variation rate
to be c@ingucttrd irecbhdingi sieviog nisdelongegurtears $hewpegiod of

h t di whj ch f t
o SERRYeEoRts PegtoumstlY (st obe SyigendrBhase Blyes that
' nthbhgtd?éét\%&(es HivamEe (cyvane %Q@e\.meﬁfsjlrﬂﬂﬁ@ &wicutibe of the

depth variation rate as displayed during a d|ve écurv
15 300iptaapdHaweren ioaisk be mtedw éhfﬁutbe E*eC the history mode is

400 r

o Bty S gkBeet 68, PEpHATels g ion
evingedivef doming hehlehctuevmasbmrnemtbearst tecotded| Tias, dheevisible
" %%rérger\{tgl gﬁ {hrécrcarr(,eenta?_e pracp calﬁ/X bt sce?nlb?e c}d?‘?\g the analog

display of the history by means of hands 16 and 17.

20 The above description endeavours to describe a particular
embodiment as a non-restrictive embodiment and the invention is not
restricted, for example, to the described sequences of actions to activate or
deactivate one operating mode or the other, to the measurement or
recording periods specifically mentioned, to the numbers of external control

25 elements, to the graduations as described and represented or even to the

number of indicator hands used.

In practice, a skilled person could naturally provide that the device is
adapted to allow the recording of several series of data associated with
periods of activity, such as diving, spaced from one another in time without

30 departing from the framework of the present invention. In this case, the



15 history. However, it nust be noted that the
execution of the history node is conducted at

accel erated speed, in principle, inrelation to the
execution of the dive, during which the neasurenents
are recorded. Thus, the visibl-d8-increnents on the
curve are practically indiscernible during the anal og
di splay of the history by means of hands 16 and 17. 20
The above description endeavours to descri be a

Ao el TR 6 taf ndhoaB i hies) Ep&ERE Eihnd te

t hfffeest 6ehes of aaueresrds intbbimemonpobite dalice.or
deacti vate one operating node or the other, to the

nMeasur gfiRMMIse possidRiprodidecthad te fd%cpéﬁcﬁﬁfdr)the stored values
menti oned, to the nunbers of external contro

el @m@xerwomﬁ:é the histary wade sdiffersfram dleey r@ﬁfzfdmg period of the
t
5! B8RSO a B O Wing SoB g i B8 Ml of e

priovemt®ort. hat the device is adapted to allow the
recordi ng of several series of data associated with
per i odsA®hascilfeddyybesnuaierdonddvabuye, shapeesdntanvention is not

th tin it \ 30 d t
? P%ﬁm%%ei toop dive Watlodhis posinete abbh e paMEats.of thpresent
ch@tYr%”féi He bénf@]rahd)ﬁ“df ath bRinidter, '@ tlapsmeter or indeed any

enente to navi'gate around the di fferent series
10 ofotbat devisedraviny any tyre ok gensorodthenthanaipressyre sepsor, such
vide that the read period for the

st%ﬁ‘%ggr\?}’iﬁfée@ré g‘fﬁ#ﬁg execution of the history node
differs fromthe recording period of the 5
measurenents during a dive wthout departing fromthe
framework of the invention. As has already been
nmenti oned above, the present invention is not
restricted to a dive watch. It is possible to apply
the contents of the present disclosure to the
-configuration of an altineter, a baroneter or indeed
any 10 ot her device having any type of sensor other
than a pressure sensor, such as a tenperature sensor
-19-



CLAIM5 1. A portable electronic device (1) conprising

a case (2) <containing a clock novenent with a display

(10, 12, 16, 17, 18) nounted thereon and an externa
control elenent (7, 8, 9), said display conprising
graduations (10, 12) and two an@-og di splay nembers

(16, 17) arranged to 5 face said graduations, said

cl ock movenent further conprising electronic circuits

(21, 22) capable of producing tinme signals to be sent

to control neans (27) of said display, wherein said
eleciMBc circuits are arranged to be selectively

placed in one or the other of a plurality of operating
nodes, said plurality of operating nodes conprising a
first node, the tinme node, in 10 which said display is
provi de t opi peviaples &lBBtrohide deMise t(1§ ebAfnshiy Ca case (2)
device (1) additionally conprising a sensor_ (23)
prepntaising 3 ¢leek srovamentewith @ AisRlEYof10h Thyib.cH, 18) mounted
MBgRIddH8nE"%h g%q'rﬁé’!eﬁéntm'?ﬁe%% gf,?@?@%négi& hiispay ic¥Ribrising
frequency, said plurality of operating es

cognaduations &1GetDrand twalanpatdgedisplayi rsetribens (Héiel 7)iarranged to

whj ch the t 1al di, spl i ,
s JaED A AR S R AT B BRB G AL Becronic
r esinRMei (28l y22) &apabléiofsprodudirgatimensigeiaitgto be sent to control
representative of the current value of said

memeans tanl of sal disPlays BhEFRINISHA BIAGTERIGLEGHs are arranged to
oS %%?é&i@{el‘y"@ﬁgéq E% ohB" drHeOsthet o al blﬁ?all;'l’jt‘f ﬁﬁ ?‘p@rating modes,

measuremnen el'ectronic device fu _ _
c osgid ipdunattynefraperating mades ¢araprisiag adirst/mede, the time mode, in

record, in said acquisjti,on 2 4@ S j ; :
10] e @ g RS\ Bt Tnd ol R, iy 4 B2 BGnBhic devico
t 0(13 GHaditbrizdlyi braprising S& dsensoral(RBy pfovigedt até ngerform  a
nodes conprising a third npde, ta? hi st ory,. mode, in t with
whmeasyegraes) elca pbbw'&ak:mﬁsuwie 8he g %W%teté'st peasurement wi
ac | | ' [Fee rpisifg 8econd
t oé sér;rI] Z@qglre]hwg’aﬁﬁl @Prdji;ﬁhf Ef %bgp%r edfert%gre%%?edat i rrg
i niredealthe acquisiionamodeoin which e W analogodisplay members are

recorded, yal ues, t hr en Leal : ;
15, PSR Y5ty b HFEROREA.e KEbARs ROLERS ospocivel

r egaigs GiRdtatridieatdin taeny akeprssemtativer ed the cumiedt value of said

nmeasurenent in said acquisition, node and the other

f
sameasyErnent eNfls saldl RACRNEd Ficatph RINg qurgggr&taﬁve of a
sugRSRIrPRithf tirh& ¥ 164 niéhslf8ment, and the electronic device further

comprising memory elements (25, 26) provided to record, in said acquisition
20 mode, a succession of instantaneous values of said current value according
to a given periodicity, said plurality of operating modes comprising a third
mode, the history mode, in which said electronic circuits are provided to
actuate said two analog display members (16, 17) so as to display in
parallel within a predetermined time interval, on the basis of said
25 succession of recorded values, two chronological value sequences, wherein
a first of said sequences is directly representative of the values acquired by
said measurement in said acquisition mode and the other of said
sequences is calculated on the basis of said succession of recorded values
and is representative of the variation with time of said measurement,



and is representative of the variation with tinme of
sai d nmeasurenent, -20- characterised in that said

el ectronic circuits (20, 21) are configured to

i mpl ement a junp in the execution of said history node
in response to an action of a4¥ser using said
external control elenment in order to control said

di splay (16, 17), so that the latter shifts fromthe
display of a first value 5 associated with a first

t d I Pioto the display of ,
2 e, i talf Hebfb i s B 2o B Goonfioured to
Chrrfyllél‘g_@ﬁt' Qghlﬂp i‘met(fgl"@_rGxeitliutioiil]tclif&iai?fl:iistlol‘y't rrﬁidegihorresﬂonse to an
val ue Pi_and spaced in tinme from atter re _
{ rRAVOBRSA LRer Faingesaid egéﬁraabpwwlpfj?m&&ﬁ i pifler30 cppyrol said

deyisGis 8(“’1@9r1‘1";),n90ttﬁa? kil Rter SHIALFRSMAthecsisplayt RA first value
sal d X menory el ements conprise a random access
5 neassogiated)with@ firsiostoracbivatue Bi tentbeydisplgy, ofyaesesand value

only a.value repr t gl [ ' Mol I'MYod

o psoRialed Wil EHesRA bt le F ot KhroRBIRLREN eore or
anaftérnsdia mirenstoved valugePbhind aphcedrineivhe fedmethedatter by more
stored in said non-vqlatile npe Q/ 15 3. The device
adhap@neg the valug of saiggiven E%chllgf erised in that said

electronic circuits (20, 21) are configured,to . .
i nt errup? tHee daviea ia@ﬁomﬂngsépdciaﬁnsi,o%af?&&%"ﬁeﬁ in that said

PRt
r -on. a ' i t d -
1oL SHERERY 4Pl SR it s ety 05 dind o ror

¢ heglatiteemieneatyi {26) hathesaindonlg0a evalee rrepresentativg of said given

(20,.21).. are configured to resu e cupi ;
(Spen e sy S Wb 8 Yok R bhBBbhaing to an
usipstattameb R valuexbesarl cusent valleebesrestoreti7in 8aidonon-volatile
5. Device according to any one of the preceeding

cl B¥eMOrY- characterised in that the val ue

representative of the variation with tj of = 25 sai .
15physi cal 3nafhe deyisesacscdingda Ghpir1 @Ji%%@@%?ﬁ n fhat saic

ca deiuifs §38" 3t i ttAE esketation f said

o LR 38, 2108 el nldyRye ko

chistory anode dh respdrese toaanl astiors of ai yser using said external control

element.

4. Device according to claim 3, characterised in that said
20 electronic circuits (20, 21) are configured to resume the execution of said
history mode in response to a new action of a user using said external

control element (7, 8, 9).

5. Device according to any one of the preceeding claims,

characterised in that the value representative of the variation with time of

25 said physical magnitude associated with said value Pj is calculated at least
on the basis of the stored values Pj and Pj-1.

6. Device according to claim 5, characterised in that said sensor is

a pressure sensor (23) that enables the altitude and altitude variation rate

or depth and depth variation rate to be displayed, and in that said electronic

30 circuits (20, 21) are configured to calculate, during an execution of said



a pressure sensor (23) that enables the altitude and
altitude variation rate or depth and depth variation
rate to be displayed, and in that said electronic 30
circuits (20, 21) are configured to cal culate, during
an execution of said -21- hist@ly node without
intervention fromthe user, the altitude or depth
variation rate Vi according to the formula, (Pi P _V
Ti + , | 2 wherein Pi and Pi-1 are

I = V,.

respectively val ues.f.or tit th 5

; ﬁgﬁgm gnpd%nwﬁ\%\ouit |r\ypwfnklgnt ?rl)ﬁet , 36& délg\ﬁ.ﬁie or depth
Vafari%hbﬁfﬁafeﬂViGacﬂiorélhg th iS¢ @dﬁndlal and T is the val ue

of said given period. 7. Device accor di ng to claim®é,

char agt,er sed IR that said electronic circuits (20,

21yi E uaad to calculate the altitude or depth

vari ati off rate i according to the follow ng formul a:
10 T~ when the total duration of the measurenents
expieeein Pi @lﬁcﬁdﬂfﬂ F) resbeltetive& vamdscﬁaraalﬁmdﬂai ng depth at the
claimb5, characteri.s inthat in . said .seco

5 o aR EIRHAMDHL, VoA isitipp BRI SRR NERUER GRS gigne instant -1
VLT Ii®th dé{?alhg%f shit) él‘vgﬁ petiogai d physical magnitude

associ at e said value P} is calculated at |east

from vars at b dav dirPi bt y
Pi -1 and-’ P W%ﬂgﬁ d%g&ﬁ?ﬂw%hﬁ) Sél&h? 6 aéh’éi‘éﬁt@gls?(i i sai

di elptngmingirguits ROy Et)aarer eol’sgngwﬁd ta Q%ﬁ’vltla@l the altitude or depth
el ectroni c d ce (2) containing
a TR giR ﬂ?coréMQﬁBé@gdgﬂ d ons 10, 12,)

mount €d .t hereon, said clock novenment conprising

10e|bc=t=|-b1;rf-c circuits (20, 21) capable of producing tine
signals'to be sent to actuation means (27)
controlling at | east two anal og

i spl
17), said anBegthe dgtalydueiios: ﬁbﬂreng“a?%fﬁaé‘?{ﬂ? oexCeeds a
faﬁ. r%deﬁﬁédlvgﬁ%duat' ons (10, 12) to display the current
t

fIrst operating
8. Device according to claim 5, characterised in that in said

second operating mode, said value representative of the variation in the
16 time of said physical magnitude associated with said value Pj is calculated
at least from variations between the stored values Pj and

Pj-1, Pj-1 and Pj-2 and Pj-2 and Pj-3.

9. A method for displaying a historical record in a portable

electronic device (1) comprising a case (2) containing a clock movement

20 with graduations (10, 12,) mounted thereon, said clock movement
comprising electronic circuits (20, 21) capable of producing time signals to

be sent to actuation means (27) controlling at least two analog display
members (16, 17), said analog display members being arranged to face
said graduations (10, 12) to display the current time in a first operating

25 mode, the time mode, and the electronic device (1) additionally comprising
a sensor (23) of a physical magnitude, said method comprising the following

steps:



25 node, the tinme node, and the el ectronic device (1)

additionally conprising a sensor (23) of a physical

magni t ude, said nethod conprising the foll ow ng

steps: -22- a) firstly performng a periodic

acqui sition of the value of sai2d-physical magnitude as

a function of tine in a second node of operation of

said electronic device, b) storing at |east a portion

of the measured values with a given 5 periodicity in

t he nenory el enment 26), c) .storing .a.val ;

repr esertat W‘B’ &P@éﬁ“ﬂ" ie\/@)ﬁnﬂg‘rci 88&%‘??@% ﬁ]egg? dralue of sald
ot hedftiitudle 48 atflRstion Bf Bmiehinr &l sependimatde obdperation of

the "hi story node, controlling said actuation nmeans to

peaid elackrobin denif®gi cal di splay representative of 10
the stored values of the physical magnitude as a | ,
funct i orb)ofstering at Jerstes pogion ehihe maasused (valdesowith a given

s R BB L0 0 2 7
| d_of _sa L
(st by e B (eREp TR oDiaaB bl Bogcty in sai

aghe eldméen@gi cate the value of a variable
cal cul ated on the basis of 15 at |east two of said

stored v@l ufign! hﬁaﬁﬂﬁﬂaoapb@tin? mlodeathe tistery modehatontrolling
the displ'ay representative of the valyes of the .
|s;?}@¥5rgmes§ntatwe of

phsaid cotuatigihmeans tor ederm @ shgpolpd!
che on . : o i Y _ _
105 086RA Ll QEIDAI AR 408 Rckdcop v dnerin
usatrleagDa Tibst (V&) lob saitanaldgrdisplay ehembe facing said graduations

characterised, in that .the execul.i t )y d
in@@Sr'@ CRES Wer\é\%lH%rgea tvanﬂgl%i ﬁg'ga%r@ﬂ(g? i {:?gaglgc%tlager? valEJes,
ofthe 86&nd b1 salkharbgarpiali renisers! @ienfading said graduations
characterised in that the execution cif che d?j i Sthe.basis of
r eliPnisl artuatess iy ingdicate the yalisRf 3 Valipie fa Untef g ths
152 HPiehst two of said stored values
the method being characterised in that the display
representative of the values of the physical magnitude stored in step d) can
present a chronological discontinuity in relation to the stored values in

response to a third predefined action of a user.

20 10. Method according to claim 9, characterised in that the execution
of step d) is interrupted in response to a first predefined action of a user.

11. Method according to claim 10, characterised in that the
execution of step d) is resumed in response to a second predefined action

of a user.



