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1 PORTABLE ELECTRONI C DEVI CE W TH ANALOG DI SPLAY RATE
OF CLIMB | NDI CATOR TECHNI CAL FI ELD The present
invention relates to a portable el ectronic device
conprising a case containing a dial and notor neans
controlling at |east two anal og display nenbers

di sposed above the dial. The devi ce according to the

presen 0 m N art i cul a A
et or nEQHABLECLECTHORIE RevICEIWITH RalBE gk,
tothe 5 altitude RAREQOFeOLIMBHINDICGATORe parti cul ar
node of operation, electronic circuits conprising in
particular a tinme base, neans for %ocessi ng the val ue

and means for storing ofRCHNIGMVEIEED of t he
determ ned or processed val ues of the physical

magni tyde. 10 TECHNOLOG CAL BACKGROUND Such devi ces
are knblnPiesentjavention relates lo @ pofiahie elegiranic dwre semerising a case
]?bmainmgiacdialthﬂlwirﬁ@t_sr ?eagggm}mumbsavleagt’ :&h@ a'ﬁ%alo# dispIay ﬁxlegwbers

, . nded to he us en . hiking. 15
(SECAeRbols WA TR PGSR pecBralin " fchen iertl Comprises in
i paticlan means for eteahininguble valse nba physiédl neEgaittdd @iatédo the
WeRiaE aPh L?Néﬁ ifdGPond Bar‘ﬁ@vﬁl{:u1 HbSbr ﬁe{}aﬁcm? oRCAGHIL Hrcuits
of aeronadtical sports rnvolving pi Prot's ng' unpower ed
aq:qreprgqqqg injparticylar ﬁﬁkﬂ?& laaqe., means fqg ppedessing thenealee and means for
| StoMngBRé Bsdvelalbf the defritined®pro&eRbed P4I6& & the physical

nmovenent . The onboard instrunments existing on
t THYB5 aircraft present a large number of functions
which are not all 20 provided for the pilots of |ight

aircraft of glider ' | 4 - gl or delta

pl ane type. Furt hZFW?L‘?‘%\'W?%%@hO@%f sonme

ot her sports, such as parachute junping, hiking or

even | : )

v | ol deed oy Ribw B, Bty 03 phitEy 2P Poh 3B R onic
afRyices e kaawngisalaying apialfimeter function, bisually infendegidofbelused when
25kingwever, it can be of interest to persons

per f or e of .activit

P it SR oo b bl B! Sy Peisatpmetnestiude s o

THEidienENTth©MWeardriof the devjoecin mertidutar, iprthe pricticevfeadromdutical

| SpdrfR iNERARPBRtRG Bn RN ETEREARNER important for the pilot to have
information relative to his vertical speed of movement. The onboard instruments
existing on transport aircraft present a large number of functions which are not all
provided for the pilots of light aircraft 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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problens of the prior art by providing a portable

el ectronic device providing its wearer 5 wth
information relating to his vertical speed of

di spl acenent. Another object of the inventionis to
provi de a portable el ectronic .device whose display is
intuitive and enabl es the user to have rapid and
readabl e access to information representing his
situation at a given instant. To this end, the

i nvention provi des ISUNMARYCDF IHEANVENTMONe el ectronic
device of 10 the type specified above, characterized
in that the processing nmeans are adapted to produce
first Adistabiecsphihalpsesent invartiangs & ovaseomae thesahodemantioned

d@tdﬂéﬁ@éﬂh& pribesrt By Pﬁﬁldﬂ'\g @Bdﬁéﬂé‘ble%&% HUQS& @my its wearer

nat ese el ectrical enab

ot EoTeation TaING 1 1is ValiEalspoehatipioterIon

i Nst anhaohetiebjettids lh&ﬂv@hﬂoﬁ |§ {o'Frbviae a'p&&atﬂlb&‘é%c%?mac r?ewce whose
e 0 e .0

0 FIRBBY € i A erRhiBE v e 46 PR arsfeprsitle GOetat fo

s nformation sergsatitiog Ihisysitwetidreat.a givert Instanont ext of the
pr esentro§&s 6hi Rhd %e}aﬁoﬂ Erobtg?% &é{?ﬁ aﬁ't oo %IE Llectronic device of

"i nst ant aneous” erv
stedvee watﬂﬂ@b;eue&@@wlzemmt themiocessingtreansase adépted to

Wﬂfcﬁﬂcé‘ fitstl cortid? sigﬁal%%rOtHé MASE heardhatdd/si Meténﬁ’iﬁéd vlles of said
[ Iarréjas e duration separating
é%ﬁﬁai Fmagndu ifae PB‘%%PEKE‘F—%% e'%ﬁlsalﬁww@awab&v dis;lay on the
waye héndofa Hitaof cmgexaarmd lﬁstahfané(&js dﬂﬁtuﬂé BY adrst afnafbb display
t 0 a s _calc ever
& Bt o LR Hiber héticFor o oo fate B Ftarch i e iy p SRinec
aintervalaf titriedyi ansacant analolsilspdayememberal cul ated every 15

or 30 ﬁ'ﬁﬁ@ '?:gﬁteg ofttng Br&?ﬁ{%&s@ﬁ&ldrﬁt £ B%' WRh&d gﬁ ?I'iat

hal f a our ement accor
t fiestaptanesys” Fm%me@mﬁ that tblﬁuv}tewebwaraag\xwpyumqssive

t mgasiiremenor\@R ke %f whi&ﬁ sﬁ@lVrbféeis cQIcliRRY i8 rlatively short, in
when he consults

i nstant an t he
aPEF5T iatE & Pl lonfopregnd e meas SRR wig9 (6 calcuate the
d mqah agtenByraay of nem-finiting ekamplealt cah bk peovidedtAgt the #sthtaneous

(1B 19 RAER by 9 Bb f Bt teoothd Fhe iref e BradllopG qver @
orn"uée éne that theninstapiaoeouli rate iscalculater evere 85 enBo decnnds if the

Ofnetahﬁat@qybﬁsmafeh%vgpﬁélﬁaﬁ Réyrdetermning 30 the val ue
of the gc%/r’sma magni tude related to the altitude

conpr i BEC2HSE QS QAN rgeest aceRrdag Iibg psamt inventiandt only needs
t verysithet tingdlfor thd \hé’aréf OA6 Ybiibe MERHGW hlﬂ"ﬂs‘féhtéﬂébus vertlcal speed

B85 capete e UsEiau il sbe Grula ofihe ft ajpiag disp gy ember
t relative\to theat af the spcomthanalsd display eriser adtitiondlly gNe@\Hnﬁl@d

t Eﬁélltétr\‘/‘a u‘?cﬁéaq{omo? ﬂfs' sﬂﬂat?ofn IL I?gmﬁpoef%gc&gﬂmgﬁ o 3(-,\c%lerate dh.

According to a preferred embodiment of the device, the means for determining
the value of the physical magnitude related to the altitude comprise 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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35 determ nation 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 node of operatia@gn by the same display
-3- nenbers or sinultaneously wth the aid of a

suppl enentary digital display area for exanple. BRI EF
DESCRI PTI ON OF THE DRAWNGS 5 O her features and

atheaticegerssimitiritously datnke bid\o? AtsuppleentarP BRAAI disPMyearea for
W%;arII¥ froma reading of the detalled description
0

Il ows, given by way of non- limting exanple
with reference to the acconpanyi ng draw ngs, in which:

devi e acoordi ng s RESHETETEN B BIVREE o "t he
gresent i nventi oln and - Fig. 2 shows a general bl ock

e c oS antees g3 sEetiggds i pegept o W i more
1¢lpanht e @ reading jof g\e detailed deserintinp sdnighefaliows:, givea by way of non-

pmﬁm? Leﬁarab@cw.thqafeeerdﬁ%% a@éﬁﬁiaﬂylng dFé%vnﬁ .rp{vﬁ@ﬁm
I nventl on,

vent ] On. B Bhow A R S Sartale aict bl g Apusiaing to
sbnefﬂrsectmhﬂmcﬁmem dfitiee presemttinvemtiomaindt of  vi ew and

fromthe pognt

has the app’(:e' r%%ﬁ% 05\3‘39‘5’8‘ ElggfﬁgéﬁHcgﬂ\r}%%[é%gﬁ@%%[ﬂ y%‘ of the
Tindisator devipg shawsingigake 2 which may be for exanpl e of
case-back type, noulded in plastics material,

conprising lugs 3 for attaching a bracel et (not

shown) and cont ai ni ng BETANER DESCGRIPAIQN nepi ece

novenent (not shovvn) and a dial 4, the case 2 being

cl osed onltsu f ce.b a ze| 6 .
{1 veq. FRunETetdich nish Bfsrerred ehadieny ohhe pRsbie Slectronic devics
caenordisg fo the Lpnesqmelmanttdnoln the fdyar of &4 watbh eapadiallyaviidhaisadapted

Cfo?WQe Wath @ V\gﬁ?&eg %sryéﬁ%nd'?s 9&2%5@;%1& %Bu{’r?&ﬂ t@stﬂ:c’ﬂ]’f‘ﬁbomt of

ton as
EW@@,Qé!O"Bﬂ@anqmt@& vieweof #g aperatiemokhewateind flaISrﬂ@ appearance of a

nwal%hﬁ.\if éorh@nﬂ&dl W?p%r TRegit E&npﬁsfé‘%vé 48 DRRIkH hi%ﬁ]r teffoBexample of

g 12 o Ic%d| nP e cl earI . Thn vvatclg F’:l| soh!?‘asa

R dyRs. mayidednp plasticy materiak cerensieg jugs A fer atkashing
bracelet (not shown) and containing in particular a timepiece movement {not shown)
and a dial 4, the case 2 being closed on its upper face by a glass 5 with a bezel 6
fixed round its periphery. The watch 1 further comprises a unique control member 7,
namely a stem crown which can be used in particular both as a push button as well as
for its conventional 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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30 minutes respectively. The dial 4 carries
graduations 10 in a circle, their unit being netres
per second, serving to indicate the value of a
vertical speed of displacenent or, in other terns,
the rate of change of altitude4n the framework of a
particular node of operation called the rate of clinb
node. The position corresponding to zero verti cal
speed is 35 located at 3 o' clock while the graduations

extolok position R)/iﬁmeiﬁtéitﬁébalﬂ_éﬁﬂé %peé&‘doﬁd&c%?@ 4k ar, by way of
b ‘.cl 0 osition an
o SLFR g i e s R TarlipBibaleen fans 15 meves rer sasand.
on t heTbe diat 4 lcamigs lactupplementery &dgtj:‘aﬁbmak,t g Hie%r@ rbya?«} of

= e ELu I ,pdi val y a..
o prarfpe rarfelf e Sopaion Bledd o SF 68E 5L e 2 difpadiiton
t Isidgthe geaduatians This supgleenentasy ingichtiorwithus Sorarscvirtially the only
MeisbRSIn@ieationes PG waldteadording s irivefitih wHiER 'cSHE%rsYto an
indicatio 1, given here by way of exanple, namely
t ﬁgseéy&g rt%%r*éﬁ%wa%ya@é@umpguemaw %@ﬁﬂ@'@ q@mparrd with a conventional
owatchck position 5 inside the graduations. This

orns vjirtually t

i ndi cati 1 thus f j he
oy CTREWBIh 1 fHr BRblDoBicaboans vl e diengrihe e seort
i belewwitbrrefenérce to &ig. Quegnalting fitdo arbvidahﬁdibatgfnsﬁstbﬁéiﬁd tothe practice
! r.ed wi a .
o oAl BBHE TRE8 e AP LB RERA R Batticl B Beparing to o
nergfrsregkarabediment of ghepresentirnention, shpnessure sersapenabling the

r prie€$18 ©F tHeCerivirenment Gt thadvatth fdb@h@?élﬂ'@d at each instant and the
et : e practice of aeronautica

' h
PR B BREsEiE o 1ie feciain Sraidingy fhesavicen These iepsimaues have
alesor discgbedinauneraissdacachentssidharphidr 2 atd Wil oEE& Bbalt \%Jith in
| RNt Qm v@hd??ﬁ%ﬁrgr e sensor enabling the pressure o

t he environnen Side the watch to be neasured at
each i Msanmwithin thet électronid cisuttedéseribed belowtare further biranged to

S4B REVAUE bf hBirhte AThiile SaMHé ShtudtHassd b 0k Sents made
bed 1 S of the

have 15 been descri nunmer ous” docunen .
pWé‘P PISISUERIPNRPI-| not be dealt with in nore detail

i N whathdspby meld\@@?l%n%ﬁ'@ Iof tHehSle &R &irDit Bf ﬁ\ier\ﬁeﬂ!':ﬂ dccording
dtﬁﬁibed hel ow ar urt her arr ng'%dto derive the '
VSl brspent dvenfp. tﬁ?fedﬁaf?d@e 18 HrRMaee Pt QRAEAtORs eetigp mode, in
rhish thenmanventioadkfunttions laee pifected b thpaive® and Anuté Féncﬁi%
i I r ] I ronic circyit, of the
e, Riet R 7ed lnd G0 oBSHRTL Ty 1 L5itabe oplio. a s
pHeR/e pesitien being thenpasitionfof eestimwhioh theostemni arewnrddes natrperform
VédHyJindtion. ﬁ%ﬁ@éﬂtﬂoﬁﬁﬁharﬁﬁrﬁ,%b QBEorftf Kakik bESitiGHisYY pdik out
ngs.
h;?o%lrtio%r;glag\}ent% tﬁe pgsitlon of rest, in which the stem crown allows the time
indication provided by the two hands 8, 9 to be regulated by rotation. The unstable
position is attained by pressing on the stem crown in the direction of the case 2 of the
watch, a spring {not shown) being provided for returning it to the position of rest when
the pressure is released, in the manner of a pushbutton. Each depression effected on
the stem crown 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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addition, the stemcrown 7 has two stable positions

and an unstable position, a first stable position

bei ng the position of rest in which the stem crown

does not perform 25 any function. In conventiona

manner, the second stable posi-ts.on is a pulled out

position relative to the position of rest, in which

the stemcrown allows the tine indication provided by

the two hands 8, 9 to be regulated by rotation. The

unst abPece thegate afrclind racdesis metive yheplunstiong GisedtidtBe with &8 minute

' j i Y . f .\wat ch
ol i*‘n"“’@ﬁ‘a??s%3&%?‘9%@%&8&5%%39%@%?9@8rsg%%}SWaaﬁ@ insténtgheous
t e ngg'! P8 Rf alfitude and\gisplay3d a mearprate sichangs of theastiteds over a
| pretiGiermimea @itehl. 2 pushbutton. Each depression

ef fected on Itl_ge SC{?@H] crown 7 enables control of the
wat ch [ $xGellenireadablity ofdhe elestrenic dawce { aceqrdingde &1 prgsent
anverttion ails pé agtedrﬁinﬁd?bicﬁhl?lawgtw%é}%}nu rdhlﬁéﬁl%eééﬁl@gdst%ture

; 0 e, wat cn. n a prererre
S P pRAH BRI sBloral i Smel 25 shaiao sl vytom,
tRrefenably by hands5 atitioughauseat edtary, disus cﬁwm?timm rRdrké Rfeasible.

: l ectroni.c.

SHLB eV il ol B v BBl S W panians
n¥sEecal gpagehwhan he ernspitsbisiwareh, dvespositionend the minutdiband 9 relative
Mo e Rownk BdddidRERy &o@iﬁﬁltg%n%tfa?i%% in\a?éaﬁ?ﬁéﬁhig 5@%@4 in

9 Lde subtalntlall I nstan ous rate of chan
artm afoaeccsﬁaa @P§5|ds§e'swat'an-r%fa\naw eftexapiple; hamgjtuatien shewn in Fig. 1
adorﬂelsmmisdu @n "msgangaaéeufrspiﬁae 6|f Hr@?@tﬁ amtudg%f ]Hb.eoriler of 2.5 m/s,

: | Of el ect roni ¢ devic
SHIBIE Bhorh 8 of b Rk 2 SR B 38 i rcerof 1 i
stheckearpeofdhe platoh is thusaiierteddnoa tpid/glangs ke fat that he is
?éxﬁtgﬁ%ﬁrg’ oﬁr@hn%{?;%é?%ﬁcg ﬁzﬁggﬂfeylg&e; é}{cg%g%@h%laﬁve to his average

pﬁ"SP%P‘é\%tpe!ﬂﬁtﬁ'é #ed MU ough use of rotary discs
car r yiSiugpientitary Rintliohs aletsd gfemertBd'th B'wétr%f/\ﬁ’([i dnd are

I icté"sﬁgt hng.is Beeded for th% wear er to, _Kknow 1S

{°SSTHI0T ShOERIEGULS 36 PPN JaSuRpleaEniaRe funslionsgRistive & the

IThagnitate relatetdo tresaltitude car optlh:fham ﬁé‘b@&lmﬂm& AALRE df ke

t : I 1] roviding a .

it RO o T ARl 3L SRR o gy wpy f -
BiiNg@MA or decel eration. By way of exanple, the

Si t Uatdc@Brdfiydihé Bmbb@imeht d&Q d i

i nst ant r??g}s" sprged g}ehdr%%hpﬁé g?'%i’ ﬁ' Sggs g'% RIRYAS lpsgontrol

de E‘?‘t‘f ﬁ‘i}aé’f""utﬁlﬂq"és BrandA g ragponse te.degresgiomof the stem crown 7

auting théerate/efr clitribembdis tin Sidhd Mahfierthat they Qigtimpeke the display of

Wlec‘va&es f'rtﬁg el of .t he IWat ch ist hugy alﬁégrﬁt é’% %y a piay o

rap! Ao GPEHE @I sasis! sUPRIRRPNREY gradualions 12 andnpgiaber the

wegel. Aleutpma'tle referretortied mfode ©f display o theaat sfloRbh@dof altitude is then

pRovdddHier 3n SV & A% of some seconds. It can also be provided, in an

alternative or complementary manner, that the return to the rate of climb mode is

obtained by a fresh depression of the stem crown 7.

In a simitar 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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speed over the | ast elapsed m nute. Supplenentary
functions are also inplenented in the watch 1 and are
accessi ble by biasing the stemcrown 7. Suppl enmentary
functions relative to the 20 nagnitude related to the
altitude can optionally be provwded. The nature of the

avai | abl e functions and the way in which they are

accessed are given by way of non limting exanple.
According to the enbodi nent descri bed here, neans are

provi détigeneraldatmslthe eleetrdricicirauita tenwidteh bemﬁﬁse% nﬂlpdrtﬁular an

i "hté@%fé@lrb‘ﬁ%uﬁ 90 ‘éﬁlﬁbﬁ?ﬁﬁ%g r&oﬂ{roltc%unsﬁ? gﬂ&ﬂtgmorm@aqentg?

e, 1 n suc

t Er@é‘pegllﬁ'@l |t'ﬁ’ﬁd§écﬂoﬁé Oﬂl@ﬂdyh & canprisingl foethisf purpese a time divider
alc:Ird:LIlll,J (7Y s’&ﬁbﬂ&ﬁcuﬁ 2R meﬁiaeéb‘nﬁééie@ kR %éll%???ezk?nsoegﬂn% P? a time

¢ . Automatic return €7 _
dﬁagfﬁ Zfrymsfn ?rmatl.oaﬂ%p@#u‘aqﬁa%@e@pn'amtqlwa& fremithigsdime base, in
ppamcdladtoaéffee:t therfundtions bAtheQime MBBe Ghd #RMBNERA PElStind o the rate

cgp If?llm ? provided, in an alternative or
Bl ehen §ry manner, that the return to the rate of

cI i rrb rbel sontgol wcwbi‘aalaecbdewea ahrirgs iy oﬂagn&§§é@atéfd Byhepressure
an. al so
S%%ﬁﬁoggg%nérad eﬁ&%&%@éloﬁ@@ﬁglstr#re egﬂlrng tl&%anvrlﬁomupgtal
haf?agurs Lhesessignalppassdhraughlasdinalegrte sigitakenverter 24 before being
depsptiediag ranouﬁpdt lf&th‘ét&mroﬁéu%m 2? |r§tth§ é&ﬂnﬁ‘efé @R&nfjs'@af | ITe

node, a nmanner hat the IT1ona

t he valer% pEﬂssWﬁeseES?rr%%'ﬁ@ﬁﬁ?W@" Rl fypganddke fﬂﬁ'*é Skl||6d ln the art
i wpll maVaampmméuléﬁmﬁéumh Is@l@&tnﬂ{;e&fé meﬁ mh%/@ddp‘fed to

AheRtngbletenl P ERc o Mepae sohumin aeraees esuch a way as
etOlefectmerapdm lrneasurembnlslmmpg operatien il the ratef clirde wicde.
accor d*l'ﬁﬁ lnﬁéqréﬂfé@ REGE58 hisb %ﬁBH#%em&H Jq'ﬂleg N{he ﬁlgglgr a first

terns ectronic circult

i MeFry 7onA 2. Pigferablycqfinenielagier typg, tholting-a pragrarm nagalahng the

cocrrttro@ blrcﬁjltrzﬁlbtbtpea‘érrﬁ%l@hIﬁﬂoﬂ&el@ﬁﬁé‘ﬁ?th‘éhﬁte d? ‘Eﬂ’t‘uﬁ 'Fﬁdd%néuch as for
rrefur}}ftlonso nprisin

CErin Al Pregsire ihedsurieeri e vAlues flctlitede, then
Zmemiqmgatlon ohthetditerencebetasen asuicessivesedlves & altfiude to calculate

Tore & =60 W o
LIn%afs SRgngd STct] O SRR ip BB RRSatle ooy ras o

t BPROM for et‘@f@P'Fhﬂ“,QWWS@fe subsequent upwmganﬁ the tadculation program.
functi Dﬁ@mféﬁré!bd RBctiC20 ESmprides in &t ré?éﬂré@nféﬂﬁ atTéla% gne second

control Clr %U al SO recel ves n I nput

ff?‘é@%ﬁ(ﬂ’%o f wQlatile ypeain Wtethgtrews of the calculations
eéfmnted maihemﬁirﬂmlmulﬂﬂﬂbﬁe $tBRIULEABHICAY. THR second memory zone 26

E‘H«S\%HEB tp%rtlcular to store the values of aititude relating to a predefined temporal
window.

By way of example, the device according to the present invention can be
programmed in such a manner that the pressure sensor 23 is controlled to effect one
measurement of the pressure of the environment per second. It is also provided that
the average rate of change of the altitude is calculated over a time window of one
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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10 pressure. These signals pass through an analog to

digital converter 24 before being supplied as an

input to the control circuit 21 in the formof a

digital signal. The pressure sensor 23 is of _
conventional type and the man.gkilled in the art wll

not have any particular difficulty in selecting one

which will be adapted to inplenment the present

invention. The pressure sensor is energised in such a

way asThescantrobéifaitt21so caliudatos trudiferentsbstween the last calculated

j ed
P on Myad ahd thel dHhehedial BTG vallB, (o3 T inimemory
aZameras; in mﬁﬁp)ﬂeiefﬁmﬂsle waeﬂestahﬂayemfs vadueafdhataté ef change of
téAﬁ’tﬁde hmedddhﬁoﬁclﬁﬁﬁ %rﬂ{@r %QIEGI'a}eEQhé O&]ye Bf’ﬁ%rn‘?éa{ncﬂa[efcb’f' dhange of

%tHg per f orn1ca|cu ations re
(ﬁl e

RB e basizpf the lasy meaéstrgﬁpnabletarﬁld the Malue of titude cakulated 60

pseeesdy aarn@asrukearwawElubgé ?\fehaéwﬁée&fw tid ﬁieﬁibﬂ?zoﬁe"ﬁ“bf—ﬂe last
e |

< fifted Wit RAe. ThU ekt aRLIBG e sieiRd i hememprqagne 26 i
ofpdatedanee eSetydh samonds. a re- programmbl e non-vol atile

menor yaiihd ?ﬁﬂg‘?he E‘Pe@%ﬁp&rc‘ﬁ eﬁéls ghnlggwﬁsljgr}ﬁ?ﬂ?haegnver circuit

subsequent U e ca cula on
i 41t %fdwte(saor@l mﬁcprtmwa; shesrchamannerdhastes minutel hanch@ displays the

a‘insié?ﬁé‘ﬁeoﬁ?&af@@l‘&ﬁﬂngérﬁmﬁwdé %gﬁlpgtﬁthe &dcﬁﬂh%ofkfﬁe 8fal. Likewise

he re

|
6 St kB2 pproghas sienplgoamied tsche deVerireE 2t obthe motor
anearss, (orestamplel tadi biditdclional Rrictors Sif @06h BRRENNEr Fh@ﬂfheaﬁ)ul' Band 8

arto toreth alues of i tude
RigHaYEfle [ ol bt s aselren giphtions
ex anpllea nrhferrdévmameactb@cmtmg crmttmes prraam |n|smz|e atma:rmer that,
e
e e pBE GIIESL ety e B Haskin@insd 1 BFG moce is
dess than fP<the imeangpte ofchange pbﬁhmltttuqyeus calsuleted or theibasis of the
%ﬁ@néﬁs@h@nﬁ@ﬂ mdiRtaridRe Akt htSuleicht %r&ﬂﬁ@ﬂ@nﬁf’n&rﬁfone 26,

tltuelsc at e er .a time w ndow of one
3?'ﬂﬂ$ {'? ‘Jh'é?m";ﬁe%ﬁ@“%‘%% bap Medgu@Mments uch a
mannerin abatlom tthe alectbric eir@lit of ltiteawhtch Q:oﬁpﬁ@ﬁ@dﬂﬂ@ntronal means

{30001 e A b e g o 7. T

deinqeasitiondy when at nesband kasctwo extremegositions Brand3% e pdmitnon Bis
Ql?x‘éta'me obfm &%ﬁi ﬁ%@@@épﬁﬁ&tqa@& taaflmctlon of the

converter to circ

contre CHF%Z?;\H‘OQFW'PQ theamode aEoresatiengfdhriwateh; as dessribed above.
rwaautrechtemrcemur es fokbedanﬂartna p&sHicH B ‘Fr‘éﬂ'}/tﬁettrhféﬂﬁbdé ¥R control

St L Eiote8 aila it b2t Bz b aptts, §t such a manner
dhatithe Uendm&jamme fartioepeand minutdsechanbe td displdy Wl vifue of the
'@REsidriiifgt diftubE THeise, when the stem crown 7 is forced into the position B
from the rate of climb mode, the control circuit 21 generates signals for the driver
circuit 27 of the motors in such a manner that the hour and minute hands 8 and 9
superimpose the value of the corresponding altitude.

By way of example, it can be provided 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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zone 26, in order to determ ne the quasi-instantaneous
value of the rate of change of altitude. The control
circuit further calcul ates the value of the nean rate

of change of 5 altitude on the basis of the I|ast

measured val ue and the value ofgaltitude cal cul ated 60
seconds earlier. This latter value is then replaced in

the nenory zone 26 by the last calculated altitude

val ue. Thus, each altitude value stored in the nmenory

zone 2©bvisuslypihatreah siilted !ﬂ‘ﬂwgﬂ E&agememdarogﬁdmmh@ th@iftegrated

t |, Ch L el | t
o SR 2016 166 Welh acpbfit g pREBATH LR 35 Be . g flr o
i Rraviderthe r?ﬁfﬁ’ﬁ%\fe ReRp@NSen @dﬁptﬁdtt@tﬂeahfﬁerenm%pbb;actlthon the stem

" crmin@nt aneous” rate of change of altitude against the

raduat i of the di al Li kewise the control circuit
gy ol AR, GhAetarR F1eaS 5! Knawa g e silsctin e ar are

ofmplementeti i ordee &nallow COreekandt the CuRe tﬁhé iaafcia@a 3y the hands 8

BRS¢ e, RO e e S ol ssnc.
t he safAsugpletheatary advantigd of the pprﬁt&e eledtronie device édftfbrdmg to the
RibAin Shrebty for s 8 BRIANTRG bBcAE W RS BR

i REesentation, ayhichyis not generallythe icase witls convieatiorgd devites prewiding

r ﬂh@ti@‘fs r@fb@étgﬁ) thé pH!ﬂcé‘bf adroRsutical &@I‘Ié‘“b@% ‘%9?%‘ the Bresent watch

measur engnt md

baS| he ast
E‘F &HHM" %Wéﬁ"@ﬂ“ﬁﬁ"??ﬁea'??eﬁﬁﬁ gt 3lblireep ghus ftapéﬁwgs nat epliged to
aamumpate bbeastbns dbr mﬁulglﬂga’i aspoiy of HRPpe Wowear the watch to the extent

o2 HESHTER wbrn 8kl o€ Muhoud By g REAFRRe oL " Shown)

for dePbuiously seVaJaldanaetssm thesmodelef lbyoldrﬂlm\taxmammh hascbeen
Sggé’%n\%g@gn rgg E)oé%gl W'ﬁ‘gkgd%%ﬂ'ﬁg @h%é’@@ge%lf |ﬂ£) rﬁrés&ﬂ Shvention.
unst ablnePastieuiardt eamtbe a@/@nwe@@mgw@ﬁ fcma digital display segion, such
ﬁg% fa;ﬁqtnﬂ%n%téi léBfeTehQDCB (r@?ﬁr%ﬁ'?:grlﬁ hgc b, %‘r'lbﬁlir%%ndlcatlons
ERp bR Boss PRRIRRRN Thi bot A il hands & anrd Jius, by way
i of exaimipe, sosh aumtawléplamém tdrie n@dieadvtah@ géeuHly t@ldu?lay the
C clrc

P P88 1 647 b, Vit felpione
ocirayits phiheslexice can hetsosprogranygeed thatthe pdlgiyll dlkmay/ pgicm inficates
tihe vaﬁ!érdf Qﬁep 9uﬂ‘¢érﬁ Qjtifldd ét léd@verhh ‘t‘ém in Eesp}@ﬂ@é‘ tc{ %gui%@cﬂon on

I on romthé rate

{h IS or ced into 8OSI C
eat?fﬂt?f%'ué in Pﬁeafmﬁ@lteﬂna & to A" supRleentingthe sise of the

sgradaationka2. t he driver 30 circuit 27 of t he notors in
such he hour s 8 and 9
super .aﬁgg@@g@’# n%ﬁ &!Ee @Parem'ésegﬁpﬁg% valugs Pﬂ'g‘@ rate of
Bghange ob altibdernandor éxamplebée enmiementédm tHeafbrm bta GR{Gipbal

Olf’oﬁinérilﬂd@%té@é@:b%la{e?@%ncg%r1 i F[ﬁfI E?BVh%S\ FovibEE a9 billde value

secon rnin
Factly foihgigegtrol circuit 21 in place of a pressure value as descnbed above. The

man skilled in the art will not encounter any particular difficulty in adapting the
programming of the electronic circuits of the electronic device 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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to the rate of clinb node. Obviously, in this case the
value of altitude indicated by the 35 hour and m nute
hands is preferably updated once per second, taking

into account the new neasurenents effected by the
pressure sensor. -8- Qobviouslygihe man skilled in the

art is capable of programm ng the integrated circuit

20 of the watch according to the present invention as

he wi shes, in order to provide the respective

r taspionssdo sthae direlctlydhée halues off pressure metesid o eheawdiuesnst attitude. In

Wehﬁ é’{(s%ghv\% E%"&H? ﬁF?CUIﬁs Ip%fél%ﬁ g(#rgé]}a% ?r&gu@?e a a8 ?change of

i eI Eegswreand te eanyert theoresbit ws obtainatt intora wlue biethe rate of change
curths%tm&dermefo?&uﬁara?ﬁ e faltgr, hands 8 and 9 in the

tlmsng t he stemcrovvn7|s pul |l ed out into
the st 16'1“15'5'859 tth%ﬂx@l?'%s ahupmaricahvaiiep rieNided fogtheornges of rate

t bEchangé abhletuakes bé G@pi‘ayé@VésQﬁeIPé%Clﬂé diefed s df %asurements or the

i nventlon st hetics. Thu ecau
of e HRtPB 278 Bpiina; e TN BAGLER L SHeh PO HeFEonogevices
garemaibd:t)prwm saeeal diffdnert onmodai, eactabf wlmm &@japfe!a'\'tb @i defined

A0 o8 O e B e e
aﬂ}ﬂn@ﬁ‘-rﬁf !Hiﬂt(&mf dke sarde Dl'd% ofimaghitudei By way Dhasariple, iosddition to
| theMRéde? WhicBGHhsbeen %@Eérﬁieﬁ g |§§&%§|e(m ?c ﬁf&[ulal' Féﬂglhéih& % first

in a sport of this type to wear
e{Rplgmentanmodel eahbﬁerweﬁ intendeq foriuse wWhantresigrmigg free fall, for

swhich thec@eanh rae&t EéUIStEd olér {BUraBIBOMhE BHRT B 30 8&¢cMak %o one
e en

. | h
DB B8 08 Rhes SR BT Bien TyplAno iR gt # ssrarde
ssupplendntadyenqoed o iikingharehmioomtain Yikingydot which e mearc eate is
bgalaﬁé{téa'b@&eé) HﬁraEugn Bt e é)gc?er o?[wal?aﬁjhgb{e \ﬁiltl'k%%@e?éﬁtending between

r@ﬂ@ﬁeﬂd@@@ma&esmr hayr, enabl i ng i ndications
CO”’D' e!iﬁEHH é!@nétﬁ@%rﬂép\ﬁ Igﬁﬁr!tﬁﬁﬁlcté?%eh@-wgaﬁfﬁ%@b&fé €an be used

RRRuert Bilargp sgnghvahies Mle Ao G0 ABRIAEEBLG fré lgw values,
dorsgenyseléral sesleseadaptede difta”remgalfmr dfivalnes IoﬂtHehﬁte{ wnﬁbe used.
0 u onic .circuits of
e
derasigeef allitidenas il i thatcase intthe watthushowin biyheaycafraxamiple. Thus a
aéalié%f@ihdﬁa Sg;’tﬁg ah8sil@ |d%frtﬁe°' iy B\ecﬁa‘ﬁpe of Hl'tlglﬁglc‘én be

actron on em Cromwn manner alt er na
t royided mee@mm tha, asie fm%@amm CPféthfSt'({!;‘ﬁafaadﬁa&TéJf e device is
Grorhiatly eafidle bﬁdéierrﬁlﬁiﬁg ARASEH tHe Bledtion &F hRMdvatndn Such a

Z@%’gﬁﬁ?&%@toé’wihﬁﬁwq“vﬁmaﬂs of i forfidissiig dvealves of the

rate which is more extended than that shown in Fig. 1, which allows display of the
values of the rate contained in a larger range of values.

Furthermore a model can be provided comprising rate graduations in feet per
minute, intended more particularly for users in English-speaking countries.

Equally, the man skilled 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



Positioning Systenm) receiver (reference 31 in Fig. 2),

whi ch provides an altitude value directly to the

control circuit 21 in place of a pressure val ue as

descri bed above. The 30 man skilled in the art wll

not encounter any particular ditdficulty in adapting

the programm ng of the electronic circuits of the

el ectronic device as a function of the neans enpl oyed

for determning the rate of change of the altitude. In
ackiietf efzghapgae abaltitudadneeder s improve the saffiety af theoesarer. The alarm
Phiehe!82 ah bathBlelrRniddth tYoff of %sasrmumsygm H2%efbn of the

s@g &5? descr | be ove eterm nin

ezgs ot ihg clguicsy in dhe formet anﬁﬂﬂﬁlﬁﬁlampae\tanng the formtafie vibrator, all
sefogmventidnaetypeesent invention. By way of exanple,
when the neans used to determ ne the value of the
altitude conprise a pressure sensor, the electronic
circuits of the device can be progranmed in such a -9-
fashion as to store directly the values of pressure
instead of the values of altitude. In this case the
control circuit is preferably programred to cal cul ate
a rate of change of the pressure and to convert the
result thus obtained into a value of the rate of
change of the altitude, before displaying the latter.
5 Furthernore, the exanpl es of nunerical val ues
provided for the ranges of rate of change of altitude
to be displayed, as well as the frequency of
nmeasurenents or the «calculations are non-limting.
The manufacturer of such portable electronic devices
can in fact provide several different nodels, each of
which is adapted to a defined category of sport, each
category covering sports in a group with ranges of
rate of 10 change of altitude of the same order of
magni t ude. By way of exanple, in addition to the
nodel whi ch has been described and is suitable in
particular for gliding, a first supplenentary node
can be provided, intended for use when perform ng free
fall, for which the nmean rate is calcul ated over a
duration of the order of 30 seconds to one m nute and
the range extends between -100 and +100 m's, and a
second 15 suppl enentary nodel for hiking and nountain
bi ki ng, for which the nmean rate is calcul ated over a
duration of the order of half an hour wth a range

ext endi ng between -5000 and +5000 netres per hour. In
an alternative manner, a logarithmc or

sem -logarithm c scale can be used to convert a |arge
range of values while retaining good readability for
the I ow values, 20 or even several scales adapted to
di fferent ranges of values of the rate can be used.
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On the other hand, the invention is not limted to a
device indicating the sense of change of altitude, as
it is the case in the watch shown by way of exanple.
Thus a sinple scale indicating t he absol ute val ue of
the rate of change of altitude tan be provided to the
extent that, as in the magjority of situations, the
wearer of the device is 25 nornally capabl e of
determining hinself the direction of his novenent.

S s nodified enbodi nent has the advantage of a

S or indicating the values of the rate which is
nore extended than that shown in Fig. 1, which allows

d' SDL?V 1Oggbhﬁble‘éféc%ﬁlc‘afewb@ﬁ):&&Dh;ﬁggig@tﬁagégéisqzj ébn"l’almng a dial (4),
‘Prdﬁﬁa’l,soﬁﬁ} ?%'l"ﬁ’&i‘“ﬂéf @33?%9L?5@|°@r%5ﬂ'4v H“EE'PeEe(IB 9)3@5"053‘1
mabWeEﬂ‘ueldiﬁl 40 Aran® (23, pay for ﬂéﬂe&hh}hgﬂﬁé valeeoba Ipﬁysmal magmtude
L PR A B CB iR s
glaatmﬂabasa’(ﬁ) hﬂeanel(%t)ifmgpnboeﬁsmg salﬂjvzﬂm amhmefns (26) for storing one
val Eéave‘?%l of thebdtbihifigh o bbby YEREE bt Bl bhRdl Rignitude,
eﬁ’e@fapmmctmdﬁattw l@p@%ﬁsltrmrmearefe(m tarezarnged tyyprodues first control
p‘s@%gﬁtfor sHd H&Y&Wﬁééﬁ@ (SR baRkd Bn s BERMhiAES vaIled\bf did physucal

; g$agp é(.!lec %r e efr.; u@eg;”argg Er%g@?mglg]%ég@mﬁggﬁg é;;rgsgl{tl%g on the one
phafic aalisyantardous| ﬂa@qﬂl}hah?@ of aititedé by aifiestq9) sfbaldsandlog display
et ection of ov eppi N .,
oS A oh et PB4l = Byeaf Kot 21 BRAGy Biigyce over a
alpradetetainedintervad of tiroe byrtheosesond (8)xdi said\anafogtdisplay members, the
6&1&6 othhS r?ét%PQ‘oP 'Eif‘is?:% rﬁ&nﬁé\%l%ﬁvé HPt'hS @E%fﬁﬁdamarbgt dplay

um'nous int
@'ﬁﬂ"b%fp“?%"@ awuaitativeringigationdn terovs Cﬁﬁ’cﬁﬁ!ﬂ' afipr: opgegelgration, in

Olthaﬂ‘éﬁ? didctiohr direlig Rithér stnirdber tlm@dléce bvement, and in that the
nt.i onal

C ElRefanie BBce 1 1Rs 4 e moaR of pasratian arﬁ}#meaae'a%cg?mc Gircuits (20)

( 4ye arrangedrto peaduce (sﬁé’c)nd:eled:tnc:dl kignglsdor éanﬂsbtdr\mms d2bgo

mansfzﬂﬂ?f@ﬁé é& 35&% 44 Qﬁégéj?'ﬁé‘ggg%ﬁ%g? 8.8 Hg&h a,manner

itheyddisay Bawar@nttune he altitude at-a given

instant o ehe&é\ﬁdérﬁc%oﬁirfgctkl'ciém(ﬂQﬁar‘a‘%ﬂiécﬁhr{ﬂat'sﬁnd means for
particular a tinme base (22

b Ostesmining he yalve, sal w'tﬁé%r%atem ft\e(ﬂ“'tg%wrn@"mpressure

Okefsargedl of the determ ned or processed val ues of
ool 0 PN Sehey B G o 0% BBl | 57, A dOheeR B ot s
c electrohic 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).
4. A device according to any of claims 1 or 2, 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.
5. A device according to any of the preceding claims, characterized in that
said processing circuits (21) are arranged to produce supplementary electrical signals



signals for said notor neans (27) based on the

determ ned val ues of said physical 10 magnitude, for
effecting, in arate of clinb node, a display
representing on the one hand an instantaneous rate of
change of altitude by a first-49) of said anal og

di splay nenbers and on the other hand a nean rate of
change of altitude over a predetermnined interval of
time by the second (8) of said anal og display nenbers,
t Frr algsEsmeans(33) intneepdrisedo daleatianyofdiversteppingapeadetermined value
' BY 8hb WPsdil dblimiRAYARESBASAY pfll el HaghftudlTDer
providing a qualitative indication in“terns of

accel eration or deceleration, in that said electronic
circuits further conprise a tinepiece novenent, and in
that the electronic device (1) pas a tinme node of
operation in which said electronic circuits (20) are
arranged to produce second electrical signals for said
notor nmeans (27) to ocntrol. said first (9) and
second (8) anal og display nenbers (8,9) in such a
manner 20 that they display the current tinme. 2. A
devi ce according to claim1, characterized in that
said neans for determning the value of said

magni tude related to the altitude conprise a pressure
sensor(23). 3. A device according to any of clainms 1
or 2, characterized in that said 25 electronic
circuits (20) are further arranged to determ ne the
value of the altitude at a given instant on the basis
of the value determ ned by said neans for deternining
(23, 31). 4. A device according to any of clainms 1 or
2, said device further conprising a digital display
area (30), characterized in that said electronic
circuits (20) are further 30 arranged to determ ne
the value of the altitude at a given instant on the
basis of the value determ ned by said neans for
determning (23, 31) and to produce third electrica
signals for a control circuit for said digital display
area to display said determ ned value of altitude. 5.
A devi ce according to any of the preceding clains,
characterized in that 35 said processing circuits
(21) are arranged to produce supplenentary el ectrica
signals -12- for alarmneans (32) in response to
detection of overstepping a predeterm ned val ue by
one of said determ ned val ues of said physica
magni t ude.




