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Case 2331 PCT PORTABLE ELECTRONI C DEVI CE W TH ANALOG

DI SPLAY RATE OF CLI MB | NDI CATOR TECHNI CAL FI ELD The

present invention relates to a portable electronic

devi ce conprising a case containing a dial and notor

means controlling at |east two anal og di spl ay menieéss 2331PCT
di sposed above the dial. The device according to the
present‘lnventlon cQ or|ﬁ%§ in oaﬂhlcular means fqg

to the 5 altltude aRAaEQQ)Fe@LIMBtwmom@Re part| cul ar

node of operation, electronic circuits conprising in
particular a tinme base, neans for processing the val ue

and nmeans for storing OTNECIHNIGAVEIEAD of the

determ ned or processed val ues of the physical

magni t ude. 10 TECHNOLOG CAL BACKGROUND Such devi ces

are knohmpiesentiavantiporelates to a popiable ielngiranic dgwiee apmerising a case

eb&ﬁélﬁi‘?@'acdlal%\d' rﬁ&%r %Sné@&%"mt}%@he@ét & A &lé;ﬂ&? %mbers
function, usual intended to he used when _hikjin 15,

aboye H?eo‘@?' fBe frYes pecordingdo REMresant E'é‘e”%‘? comprises in

i ﬁ@t't:@man a8angy fok b@teﬁhmzrfgud@ valge B804 phesiédl inigantdd @atéde the
articu

in_the practice .
ofitagp aha eI o BREURL RS Bf phefrle” isBip Efouis
acoropriding iniparticsllar epdiong bae, freans e poodessing dhérealee and means for
[ Y

&Bﬂlﬁg@ﬁé 8{:_?1 aﬂ%&%ﬁé ade?%'ﬁ"’:el? n(gr rb&%gt)a((?gfﬁﬁ@'s of the physical

t @ARibsler aircraft present a | arge nunber of functl ons
which are not all 20 prow ded for the pilots of I|ight
aircraft of glider r_or delta

pl ane type. Furt hgﬁm ¢¢IW’%6§§HC({1§“% sonme

ot her sports, such as parachute junping, hiking or

even [ -

avai 1 ana fess otk Riowh ik BFks &3 phitfyaP pohBlE R i
afeVieasaie égg\enﬁlsalaynng antedtimetar tncli, aseallytinfendesttofhg ysed when
2Rikfigwever, it can be of interest to persons

performing this type of activity to

conpl eH@W?‘éﬁfy'“uorﬁ‘F?frtPrﬂfﬁi%ﬁe avar Ia%‘f'té?s a@ '”d%m%\@ffthélﬂ'“t”de is not
TiHfi¢iBMEDTIhONArdr df Siie Odlics In pdrtiElar, P tBe Pricticeveaéronautical

[ . bl L

Sodsf VEiES Plarnd CaPRae g o 5 nReRRb G welpubl B pave

pmﬁ:m‘@hn@ ratatsfevtﬂ hiserertical speted df nfavement. dinerobadridrigsttuments

hﬁsﬂﬁﬁr tfﬂsg%ﬂ%ﬁ?raﬂf rgée?ﬂa% %UHbgMF&fongmh%tarQ not all
Ven

I de a 5) ectron
dgw@!@d\fmdg@ pilots of light alrcraft of glider, microlite, para-glider or delta plane

type.
Furthermore, in the practice of some other sports, such as parachute jumping,

hiking or even mountain biking, the fact that the sportsman has available information
about his altitude is useful and even essential in that which relates to free fall.
However, it can be of interest to persons performing this type of activity to have
complementary information available.
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display is intuitive and enables the user to have
rapi d and readabl e access to information representing
his situation at a given instant. To this end, the

i nvention provides in particulg% a portable electronic
device of 10 the type specified above, characterized
in that the processing neans are adapted to produce
first control signals for the not or means, based on
det erm ned val ues of Fﬁﬁ“ Nude The
nature of these eleéirlca signal’s ena es a displ ay
on the one hand of a rate of change of the

i nst anhafn%b?ec%ﬂhbw@sewm@eﬁﬁ drib tRBR &t PR mentioned
her a ﬁ

menber and on mean rate
oProplams altee @V@? arabﬂ erqvwé'w aeortfm*% plegironje dﬁvlﬁ%p@y'dwg its wearer

SemA ﬁﬁomﬁh’iloﬂ%latufﬁg){o&){s U@rﬂb@rspeé@oidlgplﬁéﬁﬁeﬁ?ﬂ of the
P Ir ﬁg? 2 ggé@gclsogg&jmwiwg $ :ﬁirg{}lﬁg rasqtp?tggk%glecttronlc device whose
s dpsaiaatls m@uﬁmr@mb@sﬂh&usm&aﬂaweemm andoieatistde basessad

ﬁh ‘i‘edr@%eﬁ}nhg h%a:l, &gL&H bied elatively short, in

par dur tTon Separati ng t wo
msasur J adine endstbel IFtVth@ﬂ rravides in pastiubaraepartable @lect@ypic device of

Wehe ©@he BRELifddBOVE LHRYSHIEH R irh thaf e ﬂ?@cé%%?mﬁ'rﬁ‘%stal?@tadapted to
t he |nst antaneous rate is calcul ated every one

s BEES fifst comEd! gigaals f%rt e ”%Ot%faff‘%%ﬂsapéﬁe%%?e%rm'ﬁ?% M?‘ées of said

aaﬁyélmmafghﬁudmS'harhbﬁme@ﬂﬁxelfs@b%clri%amér@tl @iatibsey @isylal on the
an rat

th ' cul . '
sy hai GBI L eleie R A REBhRrERcAufHe Bl R oesisay
t henpimgedtomtm/ etiel band of somegn rae of chaltgewod alfitudetaveea defined
Ui tnh%%ﬁ@é&hdg{nakg%.%ﬁy  fEmber know hi s

i nst ant aneous vertic consults the
di spl ajn therentext efdhe geasenidessriptiangt rrsut@ be upderstegd that
gr |ﬁﬁlaﬂhén%1r$g§beed’ ﬁ\letaﬁs ¥at the iktedal Qépatnga%%ndce%aﬁbog
| er a 1 U1
s e thedast cf Aich sl afes felyptesdt Reiahai dort i

opadieclal miztive dm theAliraticth sepatating tywo afeas nrectheatdusddte obiculate the

OfneiGafbe bl Sy of e TG KAlp o) LB ioHinb e VRidfRaneous

ere
ceatpiis wuéatpd e%e roeesvem,@ssecondh #dke mean rateieealeulaied over a

t hRRRELhY ?rgatttrﬂa ihlé‘t%n%p@S@ssi%'t@S dER@NRed ¥rF 5 BF 80 seconds if the

arranged t erive fromthese neasurenents the val ue
omqaﬁéaK?é$F?'E‘HPte§p9é’86 PkapbIYress of the wearer of
t he deBeéefusatof thegaryayenitmt abdordihg (Che préseht PReMiopMi g needs

ot S Sk o P’ B P peea LDy e e eisegaderieal specd
Beteaobe cofisultsitse tisplagewtiledhapositiah ofghe Grst Baalog diselayinsember

fe('atpfé &@ﬁﬁa@%@ﬁ% ée@oﬁd*gnalg%ggﬁﬂgrm@h@ér ahgfﬁoﬂé}g%egfmﬁ he

ﬁua'tai\fﬁflr@i'@aipnlw\égg sdlﬂgtdsmﬂ é@m@rpfwc@ﬁr@tlggégd%ne%gw
- 3- neﬁb&ir&m@ o §'p?‘éfEFr@<H‘ é%éhl)hém Bhthb Revieé dth@f’ne%ns for determining
SH’Pep va?ue gf tﬁe \b/hy5| %%lgnl udse re%}{eda tro tﬁe aﬁltude comrg?'lse a pressure sensor,
whose measurements are transmitted to the processing means, which are arranged to
derive from these measurements the value of the vertical speed of progress of the
wearer of the device at a given instant.

It can also be provided that the determination of the speed comprises a step of
determination of the value of the altitude. Because of this the device according to the
invention can be arranged in such a manner that the value of the altitude at a given
instant can be displayed, either in a different mode of operation by the same display
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BRI EF DESCRI PTION OF THE DRAWNGS 5 Ot her features
and advantages of the present invention will appear
nore clearly froma reading of the detail ed
description which foll ows, given by way of non-
limting exanple wth referencé3To t he acconpanyi ng
drawi ngs, in which: Fig. 1 shows a front view of a
portabl e el ectronic device according to a 10

€ GRS EREY b il P B ok 4l s for

cexamnnle of the indicator device shown |n Fig. 1.

DETAI LED DESCRIPTION 15 Fig. 1 represents a first

preferred enbodi nent of the portable el ectronic device

according to th@ﬁiEEQﬁﬁCmeNianTHErDWW%Sm of a

wat ch especially which is adapted for use with
ircraft and i.s very si

d
oo Dter ediiied ah alansRossol the BISERUMTIAD YOl SRREGGmore
otlebt\sfroper @bdiag .of ﬁﬁmdmateﬁl’detcﬂirﬂ@ntmﬁcrafpﬂmm gihves byfway of non-
2 vent
oG €Gebie R B R bl okt Sing o ERE i R
moul ded in bilgaétSh@\ss frdiont view ofemablslaf&g:trbuggleslce(according toa
ablAGR e BodiEACStRE plddft iRRB), Ayd cont ai ni ”9 ' n

particular a tinmepiece novenent (‘not hovvnﬁlﬁc
di al 4; theF'SagéhQW%élgﬁﬁe@i bieekidigaram of the trp@ﬂéélrwt%fthe

ginaratdp delitd showre#efig61. fixed round its periphery. The
watch 1 further conprises a unique control nenber 7,

25 nanely a stem crown which can be used in particul ar

both as a push butt on DETAMEED DESCRIBTION S conventi onal
rotary use. The bezel 6 carries the scale denoting the

time, nunerals bei n%] inscribed to show the position

of 3, big- drepigserts afticgt pealemed embpdisnent of tig pottagle klettronic device

ab@c@:r@ﬂétd N’@ dﬂ@sﬂa‘#ﬁm&eﬂ% f the Wor'rrf‘é*' aPﬂ&ﬂcH @sbé@a!ﬂ%&l is adapted
m nutes re %ect i v

a
oS BB PGSR SRS Ve PG Aol 5o i Sistctusel point o
paew st d@indthegintiof glet/\mflltsdapeamen tT‘r&a watchie hak tide appearance of a

|
el SF soR Rl TRUT ¥ BRI 198 DVARR b B gramote of
peaserkackdypernouiuidsid io plastics materigh comprising lugaBdonsttachingt
”Br‘igeletT {h%t ﬁ)'a?uﬂ g%ﬁfafrﬁﬁgoiﬂg%'rt@latr% tﬁﬁép@?]\é%é\}e‘?ﬁént (not shown)

speed | ocat e e graduations
ei&'%ﬁ&*ﬁ fi tﬁeﬁﬁ%tbﬁlf@aqbﬁ?ﬁrﬂﬁ‘étfs upgA' fase byRdlagsahyith a bezel 6

bfstedaeond h’@pé?n;meﬁ} qelk v@ﬂéﬁ i f%e&ﬁ&nb#'@s@urﬂq@é &sittrol member 7,
DR S i B Bhe PPl TS L BER L% won o
t foe it8 comventional rotary use.

The bezel 6 carries the scale denoting the time, numerals being inscribed to
show the position of 3, 6, 9 and 12 o'clock more clearly.

The watch 1 also has two hands 8 and 9 for indicating the hours and the
minutes respectively.,

The dial 4 carries graduations 10 in a circle, their unit being metres per
second, serving to indicate the value of a vertical speed of displacement or, in other
terms, the rate of change of altitude in the framework of a particular mode of operation
called the rate of climb mode. The position corresponding to zero vertical speed is
located at 3 o'clock while the graduations extend in a symmetrical manner, on the one
hand between the 3 o'clock position and the 10 o'clock position to indicate the value of
speed of ascent and on the other hand between the 3 o'clock position and the 8
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o' clock position to indicate the value of a speed of
descent. In particular, by way of exanple, the
graduations |lie substantially between -5 and +5 netres
per second. The dial 4 carries a supplenentary

i ndication 11, given here by wéy of exanple, nanely
the expression "speed (nfs)", located at the 12

o' clock position 5 inside the graduations. This

oHFpeR TRaich o nRGrEhs SHlugfr o ARl daaditah bRl By of
i ayampleothegnddiaticamlisssuggtstialyobedweerptisand - metras perhsecond.

wat ch has dﬁ.lwegﬁfaerétﬁqoﬁuemarmaﬁgﬁwws@ er/herd bR way of

convent | on as s
nE%38PIRNIAREithg expeessionc speast(n/p)” nslﬁ@ﬁ‘tﬁd ﬂbthﬁéﬁd:Wl%kt qpsmon
I fisRIcQAE Brdddafibri. Tﬂls sﬁBQIBHeH&ry indicatidH 131/ tHii€ forms virtually the only

indjcati o e t tice onauti ca
Bttt Be e pooning s Bhyeeish Whghees E&{H%Ffm an
aobmrvbmgatttbe avatgprreisesupplémentaog fumetisnsadonipzeeowitis @ ebnventional
| %ﬂtl on, a pressure sensor enabling the pressure of

t hé envi ronnent outside the watch to be neasured at
each i hbe aatchahldas $necial techeicaloneanstwhicts willteatescrbeadie short

eb@lBWvﬂfW r%fé?éﬁ&eutbtﬁgo‘%f eh&8ing b HFovid Eglﬁ&@aﬁo%%@ﬁlfaﬁ@ﬁn the practice

haye been descr i i'n_ntimer ous docunent
pPf %ﬁro'aﬁ“it'calrﬁﬂ)%i ThessttegwicabBILENHLRAPTISE in pEFicU@etagrprding to a

| pretéradd érabbdient ARG praskhtThvertibe, £peesiire BeAsdtighablidgshe
urt.

VBRRUBE dReeAeaBp! G DOvAERE B RealBIsLEa Brient and the
mealse tebe trassmittde to thg eldutropiceirsuitseofdemdenice. Zbeddteshnipyes have

SH%érﬂgé&nBé@w 'rBQ? ﬁécuﬁﬁb?\tsebﬁﬁér AB} gt ah Ghd \%p'l' rhot BE db&‘l?wnh in

accord resent |
pFeve defgil ip whatdellowsde of operation, or t| e rmde |n

whi ch kfaang @AMiR rilﬁéél ﬁl@éilrorftél BiFduite Bésé}fb%d %fefeoﬂﬁa%rgﬁgni}‘)érta%nged to
S

ur d mnute
38 ee «Blgiok hsdeia o shenam R Afidledied areaayrpmepts made
fbysﬁe pr&ﬁsﬁbéeeMI ti on being the p03| tion of rest in
whi ch stem ovvn does. not y. cl. .
' condBit y At Bt RS RO TE Ao MY o Becoraing
atqpibe Ineekentiinventiosi themsrped:\aded/:ef itsbmode oposeratlmm opfime mode, in

fch tﬁé]cmeﬁ{bntepf%n% iSHE E%WEct@ Iy hOE arnH'ﬁpn ute hands. In
ﬁ“ﬁ oS e Lo e & P

[ catl on provid
I%& dhe g@mgp\gp ,75}:;13 Wétﬁ?}%ﬁ%p@S aﬁggpﬁngﬁqmeg)osmon a first

3§faalerlﬁi§|tlbl9i b@rr@&ﬁe ﬁ@smtﬁzh 6fpr@stﬁh AmichItAYBtenfcroA does not perform
irection t he cas 0 e watch, K a spring (not

S ROTTCRR M coBufatEg mRfer, ItrasPRd Shpiethystihn Ra bi o gy
obommn reMeel tBthetpdositipn ef sst, én wisnch erheestearobrowm atidves the time

fﬁgf&g[i%rfr{)roﬁid%%g {\A&rhanlc:ig%h Gpe ??gﬁ.{l%@dg I’cﬁﬁﬁo%dTﬂg unstable

stem crown es coh
i RPYioR I8 atteiprd by @feasmgcsm the ét&mj erowmtin the dictign afthe case 2 of the

divafhay spiiPindRERGh) ‘U@ﬁ@%r@ﬁ&éﬂ Rr Fe"lﬁ‘rn#%ﬁletﬁ%é’ﬁosnton of rest when
external parameters of wga In aaé)re erre

EPSSU IS rRiepge i H}ewﬂmﬁs Pushiutto) %@Wﬁ‘?ﬁélqr‘fﬁemed on

bihetdt@mus®¥n 7 enables control of the watch to initiate modification of the current
display and to display information whose nature can depend on external parameters of
the watch.
In a preferred manner, the rate of climb mode is activated manually by the user
of the watch 1, by an action on the stem crown 7 which is detected by the electronic
circuits of the device.
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35 of the watch 1, by an action on the stemcrown 7

which is detected by the electronic circuits of the

device. Once the rate of clinb node is active, the
functions associated with the mnute and hour hands 9

and 8 respectively are display %f the substantiall y

i nstantaneous rate of change of altitude and display

of a mean rate of change of the altitude over a

pr edet ent readabilit
Phe- ol S0Pk BRTAOHNE mode EHBfR. 7% b RPlars FREGnE WinHhe minute
i Av@heurdrands IBlandeB respedivelyianz displag oﬂths;sluaytanwllsmmaneous
aﬂﬁe Bf‘&r}’anggmi' SRifteSard did I%(ffl%f t‘ﬁear\f\’th aﬁgg%? thePAIVEE over a

for several centuries, y an ana
shedelgminsadrtepabl y by hands, although use of rot ary

di scs TR& é){ctemgntl r@Q@blllﬁibktﬁe|e$ecir6ﬁ|§|d€ln€e 1 aEB(si‘éwaQﬂb)(he present

at
RN A ST R e
cwehighlhias bbes praven ifior selierapositbriasn narheltylfaa analtgtdispranslstem,

r E el"f’ér%:éflﬁ b\)//th%na? %ltﬂ?ﬁﬁoh &‘?e?& r§ta®d&\ és %@nrlg?ﬁﬂ&’éfﬁéi?%%ﬁ‘%ge%sible.

ndi ca 'S SI
aEEbleﬂ emaveyiittiertingeisaleedsad fasithe Byamaso lofonewbatyi$ bis instantaneous

S{dried| 's?@e@ﬂfﬁ%‘he Eoﬁ:&‘.Lﬂs hi’s w&eﬁ NRe B?t i u%:rg |n te hand 9 relatave

‘I nst ant aneous in a
ofo tbe hogy hand &},\)ﬁeql&)qaﬂyé pg}y@lgg%quﬂq;wgﬁncﬂﬁqygn pﬁhls 5|tuat|on in
alefrink @d@c@&’@étldﬁ‘k@r de@é!eréﬂoﬁUB?wiaﬁ oﬂéxa*rﬁrﬂe Qh@' e#tuzdibn Bhown in Fig. 1

t
ErasbEndn B §isFinuSiesls st 6 ardpah M b Prog of 2.5 ms,
wwhile @Emer@mretea)f iedrainialtdlide dwar dfee last:reineteas iobthe order of 1 m/s.
reh@hvb¥R BPtI’{E' \§at Eﬁﬁ&faleﬁ?@ Sﬂa(}’%ﬁ Se LAk fgét%‘?{t%% is
m nut e. upp ry tunc 1 np
i BXRERengag @hwiI E&ﬁ@l”'%ﬂc@ a rglatively iacﬁgteamﬁlﬁtfﬁm nelptiveto kis @Merage

CEuuY &erﬁépagt@mbgwnutgnctl ons relative to the 20
mag nltgde related to the altitude can optionall

e
pr ovi dedPPIeRENAN fypetions a(%é's‘a\iBP'P@BP’@df' H@t"?’%ﬁ'ﬁéﬁ& are
t hecessiplei by bidndindthielsegm arc&vrar.dﬁmméiﬁﬁy gnnwanéaselmy t®fhe
- liga ti £ or.di Q the nt
R8T a8 6Bl Biae 56 3ol by b8 ol el B¢ bR of the
ha\@ilabladundtinns andthedgayginavidchathiy aresangosesa are given by way of non-

dﬁﬁ[ sk@fpief the stemcrown 7 25 during the rate of
’nﬁé ﬁgp In such a manner that they superinpose the

d| spl hccording o (helambasimert deggrited hge. ppanssre provided to control
Smﬁmoaf@lﬁﬂ AinutE hashsrd bas wih%s@@ndeh@ d@r@ssi@h of B stem crown 7

Al
S ogne EE AR Bt MEpE! i st pEariien b InsYish Beripgis tha fisplay of

i iheealual of tfie altitwde abaimshsippleoemtsy gtdduatimsal Zan the dial or the

pl?}&\é'l %ﬁ%mét{bur%{hrn ?cl {h%rrﬂ&fé Hf%uﬁaﬁ%F&'mé %?EBF a{a’ﬁgg%%ﬂude is then

ere
obexidae aftenamintare BT top o0& seme seedndshis can eisp@emwmd iman

3alfermativalor &@rﬂE%héniar? ?fﬁanﬁbﬁ hal hefelirh q‘@%etrgétoftcht%@?mode is

hour m nute hands 8 and 9 t
E‘%ﬁ?'f’sﬁ%&a fres F@Ef?&ﬁ@@ D?g‘eét@@rﬁ’%% fon of the stem

In a similar manner it can also be provided that these means enable the hour
and minute hands 8 and 9 to be controlled in response to a depression of the stem
crown 7 starting from the time mode, in such a manner that they additionally display
the value of the corresponding altitude.

The implementation of the functions described above is explained with
reference to Fig. 2, which shows a schematic diagram of the general structure of the
electronic circuit of the portable electronic device according to the present invention.
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crown 7 starting fromthe tinme node, in such a manner

that they additionally display the value of the
corresponding altitude. 35 The inplenentation of the

functions described above is explained with reference

to Fig. 2, which shows a schem&tic diagram of the

general structure of the electronic circuit of the

portabl e electronlc deV|ce according to the present
|nventn " % g??né termstmg tctro Hicul

ci rCU| gy ée'\%s( B '%‘EEFUIH M4 uF%{présﬁS in particular an
| ntegradentcait ¢ compadng ernpnird icirquib2 taddpted toahamagetthd 1
g@rWe‘ﬁgortié? ilﬁ%%g&ohg‘ﬁf th%%‘é’f&?ﬁ . &Jﬂ@ns n'gr];gr tfh%rbq}&%c?{és {%e divider

dPWLw‘the Qqntr@m"tculttzﬁlélemrﬂonoect@ﬁi tecan @SCﬂtBth&r@rvmg as a time

CEBQ&?‘T‘I@Q ﬂf@rn@dﬁoﬁ%bﬂob@&é‘t‘)" by2Re TBRYHIRGc@s2 ‘ﬁfr&r'nrfﬁsgﬁme base, in
rmat i on produced by the contr

cP?@ﬁP'@f @Pfﬁ%metmﬂ@'ow Rethedisne mpde a@%th@. femt@flswafmg to the rate

ebf emitb inbgef uncti ons of the tine node and the

f t th t | b de. T

cont r of P epRI St 22 Fecelied an Tiny pl. JeTs peasrglefy = pressure

geﬁmoaﬂédgemeralrgrmman@egpsgnalﬂ:Beprgmﬂngmnmgwironmental
E%Eﬂﬂec?heﬁgérgﬂ ?éé%gtmoz.l F\%ﬁreagﬁ%gttb '&%lt‘ép&nvert?r 24 bef%re being

Vi ronnent ass thro
aAuURHigd 6§ andnmngp hel copgphvaicyig 21 Imthgderey ef %dligrﬁ@ signal.
suppl i gde @ﬁes@ﬁre‘ s’é‘h%r SECPssto'f' @o%ﬁhérﬁl typlelhtithe %n'sﬂn!lb@% the art

B et 0 b9 Bt ARy RasieBld S MpIRD PRIdeAdapte P

nmhpldame&t tha prgsent ineendton. Theé piessiire sensorsebmayisad irosieh a way as

R el ot mRAARE Gtk BRPERREA pLHE 83T Elbe o,
vvay asThe lrtt@greteﬂmmp%@ Alsdicompasesumement Zongay in wgrticular a first

Ohd @5 tHP@feFa%ﬁ)PQfoonQJo\emé tEVBé]I EholdTr#bea 'pFUéf% %Bgﬁllnrg the

CIrCUI 20 al so conpri ses nmeno zZones,

acPntd F'fCLH*e%‘i'o‘P;PeffSHE ceksulab?r&r@iaaag {o e Al PBnade. such as for
t w&ﬁnplb @Ihe?tdfgreﬂsldﬂ alq:ﬁ?pregaabl T%u?%nt@ ?ﬁé whetz%fragmuae then
or ul at | S relatiln Q rat.e
2 et BoR TRt DR b Sie st e o tpgatcuiate
pth@satﬁ@ aime agel rSahantios of at@pmjrammablb rehtvotatitbemembgn(fiaéh or

t BEREAM fd%le%hw?%%gﬁoviéqﬁ?églblé S%rﬁﬁu@ﬁ%tgr@e&%%al?%?tgn program.

successi ve va
of chaﬁ@%'nfﬁiﬁéﬂ@ét‘?ﬂf@wt vl C@mp@seﬁrl@grpaﬁﬁwi Eanoe- atdeast phe second

oty kdreazd) vﬂﬁch REREYNof GdlaR 8R! B)wridH ?\gg?gl%?df Mefcalculations

of the cal cul atjon
?%@?ﬁi E!‘ cﬁpqn?ra‘ ‘i"%z@é 24 &F&)Fﬁoéeé‘qurﬁdﬁa'b’r 5?‘@51988“%%% zone 26
ats dredséd nnpartielzo el storetmenpluze ve adifudewblatify 8y pleeefiied temporal
\% % | e type, in which the results of the
cul'ations 25 effected by the control circuit 21
ar e st By aadypéekanple athe yevith ascardiog taltheeresent invaetidhteansde

pbr%bl’é?ﬁrﬂeﬂ th ARhtd Gehadr tﬁé’t tﬁé Blre%s*!%%e}ﬁ%d’% %Bnt%ll%bl tt(#’ Bfect one

relatin predefi ned

emsﬁﬁwfs%ef\h@f fa%vretﬁéum&m%e%@rwmeﬂh@errﬁeé@%ﬂt ip ﬁ@@r@fwﬁﬂd that

Ctne average rate of change of the altitude is calculated over a time window of cne
minute. Thus the memory zone 26 is arranged in such a manner that it can store at
least 60 successive values calculated by the control circuit 21 on the basis of the
measurements made by the pressure sensor. For each measurement of the pressure
of the environment transmitted by the analog to digital converter 24 to the control
circuit 21, the latter calculates an altitude value corresponding to the measured
pressure, by a program of conventional type.
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programed in such a manner that the pressure sensor
23 is controlled to effect one 30 neasurenent of the
pressure of the environnment per second. It is also
provi ded that the average rate_of change of the
altitude is calcul ated over a“t/ime wi ndow of one

m nute. Thus the nenory zone 26 is arranged in such a
manner that it can store at |east 60 successive

\égls Iugsg aI § Llro?tm%(gg 1 eﬁgﬁ?gﬁ olﬂ%églﬂ'ifydl f%rén%er éélgv&fegtthe last calculated
serisoof alfiode aad mm@'aemr&ﬂtmnﬂte célculbtedpabes terael f&sn tfe mammory
R L e L

calfitdeatl Rasciiroh pifquit faeher £algelatasrthe ¥plon @f g mean rte of change of
NBIARME F the b§§§ Bf Bie 18 n@ed@h%f@meoéndqﬁ@vsm& Ioeam{udbmwated 60

al SO Ca a
FHPEPS REUE IR Eleroba 1 N 3P BGrL RS sy gane 26 by the last
abalcmaxtée aamhet \I'mar‘rhepeamhtattimma/amd stofedtie thewakmery zone 26 is

;?éjatécmﬁ@ LYngéone 26, in order to determ ne

t e quasi | AiSTAnt 360U val ue of the rate of change of
al tit uéltetheﬁhmedmm thd cayitrot girquitfdirsends seitdbiausianals ta andriver circuit

vay H?bl@lfreétleﬁalrfﬁéler febRs, # s L?J\T/‘g?‘ﬁ\%nﬁé C}ﬁaﬁhé HlMﬂ@ hgﬁ‘d bRfsplays the

basi s of nmeasur ed ue an he val ue
|l@%t@m}a@ewal &?1513 Qf ghpnge of slitlsiepoainst thegraduptiprs Pfa‘f‘? gial. Likewise

vaqleu-@mtrsl mﬂaamzu %F&o@@@éjmgﬁaik Rgapted®S heZPiner a@ubwtohme motor
aI cul a e val.ue. ThuE each gb'attltu e

v%neaas ?"@H‘H ‘?1 % & P?J YRS Besuch a gigclour hand 8
evisplgySheseeamude ofAthahpe ofaltitede iageinst the samatgraﬂu_atlons_
s s s
t whife thﬁélumtwupfemﬁaﬁdemeatsgpamnqeh@assingrﬁ@,tpéfm eteeligdimb mode is

rl@&@tl’%fn N OB rAd bf E%@e%@ﬁie@ﬁtu&@% SRt ¢ brﬁ)ﬂ% tfsis of the

tF Li kew se he control circuit 21 ﬁro uces
5%'5?%5%%‘56?@83%3%@9& styRpaskrenpetstosed Brthe memRyy gpne 26,
nehing, mtbmtc@mmmd @urbiiién mpératmgtthemmnmamsamems such a
nmanner th the nean r

change"gRBlieh fedietigdiiTed sih Relteemifish SRl fpeans
a(not efieym)dar deieciieg the tepressionsonads b\,ctjnetuszaom thesstemmpawn 7. This

| i BE&Itich AMRRat FdiRbind h4& b Peslififnd hiEfohs & and C. Th? p rT%mon Bis

nmeasur enents nade since passi nﬂllnto the rate of

neferdable and issebtainggh bﬁgeprpp@orhgh erufep apd a%th’éFﬁﬁ@ %’f‘CHQ’ﬂeDf the

abdrltﬂdudlﬁ:mt{&10(ﬁbd§fsyir@ttﬁé nfdetdn %p&%ﬁbﬁ obthetWfch, |ta§$ibscnbed above.
sur.ement na reme store

TR Fom SRR 728 forbelfinle, b8 odTaR Bt Me i ibde: B contro

seipaitdtigegetdiessghaie farsiaes diveneintust. 272@‘ then mepttats tin sach & leanner

ehaChe 'nS %'a[r?‘alﬁf;) ﬁéur&%ﬁg‘{’ﬁﬁlﬁ@s ey ééﬁagragwm@gﬂhe

neans ectin
b90ftq$@00@@9 ajiudenkikewisen whasvihe "ﬁterrrmosvn 'fT is forged ¥ thegrpsition B

ArdkiaRe Alte bﬁ&tén@ﬁ‘\@d@ abe kg@r&éﬁe&m @&férétbg Qﬁgﬁs%}qh.@dnver
OB Dy hin e et T g 3 bz e
csuriehtﬂpoee e dlue2df tﬁ@dbrfrefsp@gdhbaltm of operation of

the vvaé way o? e)(cjaen?p e,i ceadn t?e prowded that the display of altitude is maintained
for a duration of the order of 3 seconds before returning to the display corresponding
to the rate of climb mode. Obviously, in this case the value of altitude indicated by the
hour and minute hands is preferably updated once per second, taking into account the

new measurements effected by the pressure sensor.
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25 When the stemcrown 7 is forced into the position B
fromthe time node, the control circuit 21 generates
signals for the driver circuit 27 of the notors, in
such a manner that the hands and 9 for hours and

m nut es change to display the J%Tue of the
correspondi ng altitude. Likew se, when the stem crown
7 is forced into the position B fromthe rate of

or "t ntfushy PeGhalt Sledih b scho SRR EY PleEParRinliahg integrated
méhieit 2Q efdhe weaéchrangerdingtorthe presehidndantien aa theWvishes, in order to
S%Wdé@%@sﬂe@ﬁvé’@%ﬂ&ws‘% aHE Stel @4 fh%ggtgérgﬁg%s@ﬁfe' egdi* ? gr;r/ the stem

r%/ exanp e, It can be provi
oF“HY tude is maintained for a duration of the order

of 3 sataditor ebsentibhdl wid2ind Yvall RnbRE taindThaY skitled in the art are

correspo e rate

OB Rk % eS8 b i Ein SV b hgands 8

haod 9amthenimetredb awblsn he stgratenvab! is pulldabedntartae sfle position C.

da

S5+ one Bt QBN A o I BEOSHE BRTA Scprang o e

mityestign amararfr@m dts gesthplicse Apah |becadsepf dog eastraintof itse

i BFe%@ﬁ@h@ﬁj wWHigteidinot §Qné?§llgﬂ th@ c&?é it BGRRREST dé@cés‘}ﬁovrdrng

P S tion as ,|n order to I ovi
h@cf%%sp@%“r fo tP%QEE?H%%Qf %ﬁfa‘b%'&a't% higtdews! rSP%rrf% fipe present watch

posisbé Mrmmtar@@cmﬁsbheeﬁrﬁmhu@ BOAINtinfes. Thus itadeéris @bt obliged to

¢ AN SRR a3 SBrrt B AR Pofipasahe el dp te extent

othat Keao beveann at alhimenditlcat ady bycrifibe ohaexllset®s. and 9 in
the ti @BVEEQI seV@?SIr\/ar Eﬁs%ﬁ@&ﬁﬁ% ithpl e‘?‘ne‘?\ltjajrtlo'ﬁgv has been

into the sta positlon ntarya
oflesdibep san aﬁlpéovaeéidvlﬂl?ﬁt enpetin é)raéhﬁﬁ%pﬁg?f the aragent invention.

I nvent iroparedigar éanfﬁ@éﬁ\ﬂah&gé&ﬁ ﬁﬁﬁrb\ﬂée foT'é%grtéP@@ﬁl‘é?‘?egron such
i S no

h t
Saﬁt@#'ﬁr'ﬁﬁ 'Eieeh (bR EoelHsieRiia 'gdéb.eeeé"qarwp%rlqwa
f umroplenmtrmgatmsedrdeeﬁrtey the Bodri anel rohuteeizode 8tanciad. Thus, by way
h I t Wor N
h@&é r\é% %?Rgrctle@a gﬁ{:\ﬁFe??oer{]é n}’&e s!}rcrieag ar:,l% gously to'j;1 Sé) ay the
i uriRstt tiglsl dugied operatignin thie pateef eliolb siagies Fédrerinacithgiatertronic
| Errrﬁntij BPfHe d¥lvickltaf bb)é%eprB&aWd tfr?ﬁhé‘@‘g‘?tgi &rg%éyhfegron indicates

e er;; hat it can be worn at I mes wt

Ulec‘%f the cuiernt pRitydesat angivanjostanldn yesnopas i a wrabéﬁq@e'on on

i tmetdn@nmtcﬁlren DfiniampdeTee atterhbpe tolor elpdl@deMBRthe use of the
d r%%[rétp 1 an be provided wthout departing fromthe

ope o € present invention. |In particular it can
be adv@nttmgeﬂmashamd threovieaes fsed ta ddieginirel thelvalpbsigf the rate of

B.of %Hrﬁjbgac%n&f éx%ng G& %ri;%?#neﬁt‘eﬁ ‘?r?fpre(f%n% HacpPs (Global
(ref rence . I ndi ca
coapliciRnBysigm r%eeew eredee 3yn F!ﬁle 2h mwchqurﬂeman eltitude value

h@rl‘éi:ﬂyi’o m@d:oﬂtrole‘r@ﬁrt 2¥h M@ée ofZPprebs f¥ IERk Qs &Q%& above The
g g R ¥t 'ﬁﬁ ncarar} eusd dvant a eous%g/

ar pekyed ndhe gl otehwatiier svpasirlaraTr T, Afesingiae

oprogtanmmrbingd éhe decttdméy ¢cieuits bihthe eleeabhiodidice as a function of the

means employed for determining the rate of change of the altitude.

In a similar manner, the man skilled in the art can provide variants in that which
concerns the method of calculating described above for determining the rate of
change of altitude, without departing from the scope of the present invention. By way
of example, when the means used to determine the value of the altitude comprise a
pressure sensor, the electronic circuits of the device can be programmed in such a
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circuits of the device can be so programed that the
digital display region indicates the value of the
current altitude at a given instant in response to a
suitable action on the stemcrown 7, in a manner
alternative to or supplenenti nggt he use of the 25
graduations 12. On the other hand, the neans used to
determine the val ues of the rate of change of

I t he f
SO, € U EATBLB e o SRLETE TR 0 Aol ] 8 e 1
31hig ﬁaﬁ @e ng\trolvqn‘pwhismfeferamspragramwect wdmlouddte e rate of change of
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?ﬁ,_ﬁure val ue as des ove man ski
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evi ce as
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pr.esent i nvention. Hé examnp

udsgmpdel pdvet haskeep S%trels!ean@'flswtabéﬁ m.mﬂwl%&wlﬂ@e afirst
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pgﬁﬁp@é,ﬁshtxry%e %mq %an‘fﬁioﬁwaﬂ Bidflg. '} ﬁh.eﬁ 15 ARES daﬂé is

pressure an to co obtarn
i ﬁ?'éulatesﬁaqveéa guratine of Heordgr of halige howr Wtﬂh@ range; Qx@mimg between

beggm%rglmbgwagstdéehb@tter 5 Furthernore, the
exanp mer i cal val uesr&Erow ded for the r

of 1 ot B bR ek 4 BERUBT 56 iy i S can be used
Wtﬂ torasritaiergerangeoicsaliues wmlaseltamlrgg@d%addmty for the low values,

wnaéévg s@é’l S Q téd fE'otn‘fJ}Snt rgpl&esna’ %u% to e Pe can be used.
o oP

sSuc porta devrces
s@v@haptw hﬁ@d ém Invenltcﬂnss netlinhitegfto \ame@h:eu@l@jhagtﬂwser@e of

f
acﬁ’ﬁfdeﬂﬁ@!trt@d%t %g‘i’crfé/trfé caS@H the vRAGD s nergml/oy chaanT% Thus a

Eorts in th ranges
a

mpd%a(@'%mdt%tén%ﬁm@bép'aavawe %t@% rate gbchange i gltigide can be
epaviled to tHe adéhitthanad @ thé Ajomodsd situbiichs, tn@s:uéaae@rrbf the device is

S S AR B ol
f oodified ewbedinpent hes thenagvantage folblscalé dor mdubatcrig thé‘l ealneranf the
r ?Jt@vﬂgfcm@lr&)% é&t@ﬁdé?j"tﬂ&n th ‘?Q@]&H ﬁ‘.rh@f Rn{h E«E % the
seconds to one R NUte and the Tangs ex i
- Y@leesapidhe 1298 canigined id a jargeicenge QBV%WI errent ary m)del
for hi kurﬂﬂarﬁ*ﬁﬁe Q%Habﬁééh t ||5r'00|9ed E&hp%hﬂf faté B?ad'ﬂiﬁ%hs in feet per

t t
P, e ol el e 61 9 B SRERHING CoUBSanc

+5000 Egtallgsthpemnarhsiilled in the art will be able to modify or omit the graduations
12 relating to the indication of the value of an altitude, without departing from the
scope of the present invention.

Variants of embodiments of the electronic device according to the present
invention can also be provided in which the device further comprises alarm means
(reference 32, Fig. 2). In this case the alarm means are preferably controlled by the
electronic circuits 20 in response to detection of overstepping a predetermined value




In an alternative manner, a logarithmc or

sem -l ogarithmc scale can be used to convert a |large
range of val ues while retaining good readability for
the | ow values, 20 or even several scales adapted to
di fferent ranges of val ues of “lHe rate can be used. On
the other hand, the invention is not limted to a
device i ndicating the sense of change of altitude, as

f
e LI A e s 3 L e s
t meamtﬁ agh behmplpenesfedaintthe tmir@ o arvihual oplpoincdedh the regien of the
exksflof El'nsaéewc%slrf e i SRR Udinfe lfarrﬁ ot Hg%ri ﬂriﬁefb fdrB€of a vibrator, all

wearer of the device iIs § normal 'y cap
d@f@?@ﬁeﬁf'?@?'mpﬁself the direction of his nmovenent.
Such a nodified enbodi nent has the advantage of a
scale for indicating the values of the rate which is
nore extended than that shown in Fig. 1, which allows
di splay of the values of the rate contained in a

| arger range of values. Furthernore a nodel can be
provi ded conprising rate graduations in feet per 30
m nute, intended nore particularly for users in

Engl i sh-speaki ng countries. Equally, the man skilled
inthe art will be able to nodify or omt the
graduations 12 relating to the indication of the
value of an altitude, w thout departing fromthe
scope of the present invention. Variants of

enbodi nents of the electronic device according to the
present 35 invention can al so be provided in which
the device further conprises alarmneans (reference
32, Fig. 2). In this case the alarm neans are
preferably controlled by the electronic circuits 20
in response to detection of overstepping a
predeterm ned val ue -10- of rate of change of
altitude, in order to inprove the safety of the
wearer. The alarm neans 32 can be inplenented in the
formof a visual or lumnous in the region of the
bezel of the device, in the formof an audible alarm
or even in the formof a vibrator, all of
conventional type. CLAIMS 1. Portable electronic
device (1) conprising a case (2) containing a dia
(4), notor neans (27) controlling at |east two anal og
di splay nenbers (8, 9) disposed above the dial (4),
means (23, 31) for determ ning the value of a physica
magnitude 5 related to the altitude at a given
instant, electronic circuits (20) conprising in
particular a tine base (22), neans (21) for
processi ng said value and neans (26) for storing one
or several of the determ ned or processed val ues of
sai d physical magnitude, characterized in that said
processi ng neans (21) are arranged to produce first
control signals for said notor neans (27) based on

t he determ ned val ues of said physica



10

15

20

25

30

35

10 magnitude, for effecting a display representing on
the one hand an i nstantaneous rate of change of
altitude by a first (9) of said anal og di spl ay nmenbers
and on the other hand a nean te of change of
altitude over a predetermn ned” | terval of tine by the
second (8) of said anal og display nenbers. 2. A device
according to claim1, characterized in that said neans
f @iallgdeterm ning the val ue of said magnitude rel ated
to € altitude conprise a pressure sensor(23). 3. A
devi ce according to claim1 or 2, characterized in

that sahd ebrskie @@cﬁom@ 'dEﬁHé &) cBH‘fphE‘lﬁé a%%@@r(ﬂ)st%n?ammg a dial (4),
vi ce having a tine of

t [ | ece
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c artinenasei (A2), nmanA(Ziﬁ\fd)rqEOmsmgdsamgva‘hm antymeén< (28i) fg sloring one
t 8r gbvei;en%'f %tcﬁé téréfithd & gﬁr@&ssé@bguesebfs%ﬁc{ ﬂ@s&afhﬁﬁfﬁ;t}d@

are furt arranded o determ ne
t ﬁ'éaraPtter'ﬁiﬂd'@ that Sa'd Rypeassingriseanst(2bnaremerapaed tp rpdugedirst control

vailgugiscﬂ@t@mma@ﬂ niBans 271 bABad sn irsyda@rtrﬁﬁée Va1 6f?e’éid physu:al
VI ce accor

APty SRFLRER IBORBFeRTR5tnG OE o ees Nk Bstegraisous

( B¢ pf ciengacif amtunecbyl anfish@) obsdidl aeélagtjrsplawnmmm Iahd on the

t R b o ikl haM G BREaBuNG) iardhs or e oy

vHlewrecged &) e aeid abylog&ilamlaysamber@r det er mi n| ng (23,

31) anda! OARfeQRE ‘é@cérbﬂnb% §I9|n¢|1 e&"iarré&@rlaze%'llg Bk §alﬁ‘?ﬁeaehs for
control circuit for sard léc'gl t al gﬁaﬁ ar ea

dfeismpingdne valge cksaid Aagni r@'aéerd f&nt bgle @.mmse a pressure
desnisee (ajcording to any of the precedl ng cl ai ns,

h t t hat id.
character | 26y sbialiog AP 9B SLOG Lk 52 (B etcironi
stigmiéth Surthfep combasena timapiecé ﬁﬁ))lemant ﬁmocdﬂvm havinged toé inenle of

ofp ¥§6r§ﬁ1%ﬁém ;@e Et‘?&ﬁé :letggfba\é% Uit angty ljgry?ré’cﬂfge%econd

sal d determ ne ues 0 hysi cal
electrical signals for sa:d motor means (27) {o control said analog display members (8,

9) in such a manner that they display the current time.

4. A device according to any of claims 1 to 3, characterized in that said
electronic circuits (20) are further arranged to determine the value of the altitude at a
given instant on the basis of the value determined by said means for determining (23,
31).

5. A device according to any of claims 1 to 3, said device further comprising
a digital display area (30), characterized in that said electronic circuits (20} are further
arranged to determine the value of the altitude at a given instant on the basis of the
value determined by said means for determining (23, 31) and to produce third
electrical signals for a control circuit for said digital display area to display said
determined value of altitude.

6. A device according to any of the preceding claims, characterized in that
said processing circuits (21) are arranged to produce supplementary electrical signals
for alarm means (32) in response to detection of overstepping a predetermined value
by one of said determined values of said physical magnitude.



