Case 2564 VR BAROVETRIC ALTI METER | NCLUDI NG A
TEMPERATURE COVPENSATI ON DEVI CE The present invention
concerns a portable barometric altimeter and a net hod

of determining altitude for such an altineter. Mre
specifically, the barometric altimeter according to Case 2564
the present invention conprises a pressure sensor, a VR
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year. The person wearing the altimeter thus has to input manually the latitude of his
position to enable the altimeter to select a determined reference temperature value as
a function of the date.

This solution is not completely satisfactory since it requires the user to know
the latitude of his position which is not always the case. Moreover, for a determined
date, depending upon the longitude of the user's position on the terrestrial globe, the
reference temperature value can vary enormously, which requires, either limiting the
use of the altimeter to a determined area of the terrestrial globe, or requiring the user

to input also the longitude value.




This solution thus has the drawback of not being
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value selected as a function of the time, so as to take account of temperature
variations in the air mass during the day.
The invention also proposes a method of determining altitude for a portable
barometric altimeter comprising the following steps:



baronetric altinmeter conprising the follow ng steps:
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Other features and advantages of the present invention will appear more
clearly upon reading the following detailed description, made with reference to the
annexed drawings, given by way of non-limiting example and in which:

- Figure 1 is a diagram that shows a portable barometric altimeter made in
accordance with the teaching of the invention;

- Figure 2 is a top view that shows schematically a wristwatch fitted with the
altimeter of Figure 1,



accordance with the teaching of the invention; -

Figure 2 is a top view that shows schematically a
wistwatch fitted with the altineter of Figure 1; -4-
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The database is shown below in the form of a table (2).

STANDARD TEMPERATURES
JAN FEB MAR APR MAY JUN JULY AUG SEP OCT NOV DEC
Polar -10 -8 -3 2 9 14 16 13 9 3 -5 | -10
Temperate -2 -1 3 9 14 19 21 20 16 11 5 0
Southern hemisphere
temperate 21 21 19 16 13 11 10 11 13 15 18 20
Mediterranean 7 8 10 13 17 20 22 22 20 16 11 8

Southern hemisphere
Mediterranean 21 21 19 | 16 | 13 | 1 11 11 13 | 15 | 17 | 20

Arid T 74 |18 [ 22 | 25 | 28 | 20 [ 28 | 26 | 2 | 17 | 13
Southern hemisphere | 53 | 23 | 22 | 19 | 16 | 13 | 13 | 14 | 17 | 19 | 21 | 22
Tropical 71 21 | 23 | 24 | 25 | 26 | 26 | 37 | 26 | 25 | &3 | 22

Table (2)



Mediterranean 7 8 10 13 17 20 22 22 20 16 11 8

Sout hern hem sphere 21 21 19 16 13 11 11 11 13 15 17
20 Mediterranean Arid 11 L23 18 22 25 28 29 28 26 22
17 13 Sout hern hem sphere 12 22 19 16 13 13 14 17 19
21 22 and Tropical 23 24 25726 26 27 26 25 23 22
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Advantageously, during selection of the position of altimeter 10 relative to the
equator, a third value can be selected so as to control the operation of altimeter 10 in
an uncorrected mode. In the uncorrected mode, the value of reference temperature Ty
is fixed at a determined value, for example 15°C, which does not take account of
climate C. This uncorrected mode can be the default operating mode of wristwatch 12,
when it leaves the factory. Thus, until the user of wristwatch 12 has input the data
relating to the hemisphere in which he is located, the reference temperature T, used
in formula (1) remains at 15°C. The uncorrected mode is an operating mode in which
the user has not selected a climate C.
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nearutations H Witholt aidjusting tdierentd empdrator essudCT, As adunkdtiog of time
t@ a further inproved enbodi nent, correction circuit

can also adjust the selected reference tenperature
val ue We il now desariberthefmethed of determining altitude d1 implemented by

AW icn0d2 t féﬁem Uhé ﬂ(ﬂ’fﬁb‘r’é 'bQFb?néc}ﬁ? ]Eégfﬁgnbf 1’6‘3%§%ordmg to the

during the I'n particular tiate t
t'@)ﬁfé\oﬁture durl ng the day fromthe tenperature during

the niphy melﬁodV‘d:d rféé% RAticidallRausy §l:éptdﬂﬁhg WHich BeQsser inputs into
GG B Pl S, P8 et e I e e
vsituatedToy asing tfieu sedandrpush-bluttore 30. For example, if the user is situated in
Switzerland, he first selects the northern hemisphere, then the temperate climate
value Cre.
Once it knows the climate value C, in a selection step, correction circuit 32
automatically selects a reference temperature value Ty, from among the series of



h. We w Il now describe the nethod of determ ning
altitude Hinplenented by wistwatch 12 fitted with
the portable baronetric altineter 10 according to the
i nvention. The nethod conprrsg an initialisation step
during which the user inputs into wistwatch 12 the
climate value C of the zone of the planisphere in
which he is situated by using the second push-button

3Qandl té?'ﬁrgémiu?es Tsr cotnteg gsfostné 'ténb?ér dlr te CTe %s a function of

Swtzerla St s ern

ttherdateB previged by émslmmeng vait 38 forexamples 'fl the réﬁtm!?, is 20 July,

t EfreclibnTBiERit\32 séfecfs the NalBe 8@1 %tréererfcbqanp@@furecrs ion
circuit 32 auytomatically selects a refer

t en-perl\g?rgpger‘, quring g dirsticp REUORHIRP: taRErectian g@ugpz_afuusts the value
séfathid aeférérespempératueé T, ascfunetiqgrosfcthe gatedn theecurrent month. In the

FERRliasH pRRbAe 8, a4t i€ 2 R, gRlsclotodlig (e i Begment that
t tomneets ¢hebvalge 20°CIcoryesponding tctd duly & thedotregporglisigealus 20°C on
th?ijaa ?or?e'etloﬁ%rrét‘ﬁ{ 8% %@fé‘?m‘n%gnﬁétaﬁ'ra rr@fe?&ce“@ﬁﬁ@?‘é%re must be

duri n correction correction circuit
rowrd ZABYHE. of this reference tenperature To

as a fA’(&.‘éFdrﬁg”‘ t&farf i hﬁjpr‘?ﬁé& érﬁbdd'}ﬂerﬁurcmﬂﬁ% 4@Btdhd lcBrrééten step,

f t dat 20
FRTGHGPICHE P4 naPiEg nn BetANSd . SFRRIPS. HHRIQER, do Fpference
GenmperatapoTy]i asgatfandtionJofl thet timé o dayr h.eBaroextinmge,vahere pressure

2Rt AR5 B 4 By Wl s curng e
anightnéh 2@y 8the. refarennediempetaturarvaluepTomay kentesidced hy four degrees

dg&gﬂg a second correction step, correction crrcuit

applies a determned correction coefficient to
r ef er NG @ Safsulation stept salcyiatian upit G efnaltimeter clO; defgrmines the

Ofalekyf armtuE@H é%?@fmbﬁon urrtﬁér prusesréuﬁeasuraﬁémrreeaﬂé@ oft by sensor

t{{ﬁgntﬁ ar @ ?{gn& Ty o?ﬁheg ﬁ%ecr:}pﬂ r%}o Grepce ltergperr@@ée ih egﬂsted b?/ correction

terpiéBat ure val ue To may be reduced by four degrees

Cel si [ t t |t .

Ce o1 SR a8 bl Al P rof LM 40 g e
aalue H@ﬁb‘ulatﬁd kyf the ieelcplatiersumie neasurenment P carried

out byaS&hOhew bfbstind rﬂéaéhréﬁ’lgﬁttp {)hlélflatfoh%n‘fﬂ@ﬁse%d to calculate

ref erence tenperature ] ust ed Yy correction

calfitude tH, the mgre&eren%qare&s}peg@t@rﬁ Typdiysted hygereecsign circuit 32.
h’EHiu% 6 RalkGlalidn ol diRldy H I'B?aﬁ\rafystdaﬁﬁbd vad B¢ Uding an appropriate

e i B ek BB W bl RS E Blana e e of
cddydul ate altitude H, the selected reference

t enper R% F(ﬁn %@\g% eﬁ?,m(tlef ?{) 55&{1_\8‘8 t& ll'{eQHvéntrgg can also include

Thus,
o@pormectrgmquurhfq)r g;p;;e@prg.tm geference pressure value PO used |n formula (1)

for calculating altitude H, particularly in order to differentiate pressure variations P due
to weather changes from those due to movements by the user of altimeter 10.
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reference tenperature To, since the latter is adapted
to the date D and to the tine of day h. According to
a variant, altimeter 10 according to the invention can
al so include a correction cirguit for correcting the
reference pressure value PO used in fornula (1) for
calculating altitude H, particularly in order to
differentiate pressure variations P due to weather
changes from those due to novenents by the user of
altinmeter 10. -8- CLAIMS 1. Portable baronetric
altinmeter (10) conprising a pressure sensor (14), a
calculation unit (16) which determ nes an altitude
value (H) as a function of the pressure (P) neasured
by the sensor (14) and as a function of a reference
teppema ure (To) corresponding to an estinmate of the
tenperature of the air mass at 5 sea level, and a tine
measuring unit (18) that supplies cal endar data (D)
char act tr i Pertablenbaromietrictalimeteud} cemprigingea pressurei sepson(14), a

( (?ﬁ%ul?tm' el (§ %@l méﬁdétgﬁmhg ah S{ﬂﬁﬁe V%@%Rﬁg% Hrfﬁ'\c‘l’lgh UPthe

ont al ne
daqeawgéP) @pestéqd bh thelﬁenacrt (ﬂfﬁs@@r aqqmnct'%ofa? ﬁﬁf&ﬂ‘i’%n

Oferﬁdé?atgn%t )(da}regb’@hcﬁﬁ 3 d‘n%ﬁﬁiatbnof‘?tﬁe ﬁam per&deS ofieél air mass at
clinmate va ueméng? Abuﬁei ac ord{n&))to
{ $RA Isvelca & awr%awh 8 %‘c'PH 'ﬁs ghdardata
Cbhaﬁtenzegl il Gha(t @indlwdes @ aoeieetibrf ¢init £32)nwhith selects the reference
edef i,ne o
CFHELH PR A (Eirot afiopd s Serb§ AP fsT,) fitained ipa database
3storedtin thet altimeted) 10.casoa flination of theidatef(D) Bed s edentiting of a
i din that the correction c'rc't
(é%'d@?‘n?egg&ial?ééc{isé fcﬁe Ir ef erence tenperatur Ie val Iue ;-
as a 12 fAHeetesiBracserdingde e prepeding elaien, ﬁbgrapteﬁﬁe%m that the
t Hﬁna’%é %Iﬁ@t(tefmg(sé%}:tegﬂ% bM@n? fivd @d@ﬂ’\é@r : et\&rouggévmr;@ﬁ?rgdtemperate
val ues s [
%Eﬁ?fg?'}?a"ﬁem%’ h%ﬁ'érdi {: ‘ﬁ%lﬁ?ﬁﬁer n heni sgher e.
4 Al ti ﬁ”et.emn'(eﬂé?Xm)cacoordlrlggohny afthe prededingplabme dehagacterized in
I r
(e 1R cof SESREUY 52 elsp seledl n PEp e rplliuly Veitk (o) s 2
vwnataon ofan(indivation of theupasitioprof #fe altimetgn{ 19) oglativiedo the equator,
C 1E&BY frHH{Erﬁonequtgloav%IJeg ré %tl@&pélﬁfgspeﬁdlﬂg'lfd tAE nBARerhN

e alr ness erat ure front h
Ah?mﬁéh%fﬁ anddhe %&%?rﬂihﬁg"stpbe%y of the preceding
((3| gl Wsl 4C hAllﬁiété?f(’l @)%cbrﬁlngttB ahy bMeCﬁaédeﬂﬁfgl oMIms] c{,‘mdtenzed in
al so e at ur
Vet R R icti (245 e it e selecleel efprercBieibifre value
t @lgpama tttmmbn of the aiatendfi ther surent infomtlgiso asds takeZscount of variations
t tinmeter (10
a@gﬁ%, ng éérgﬂ{é pﬁ”’@‘%é‘g" e clai ns (10) o
charact &ri AI@meteﬁ (1Q)rageondingita @ny, gg@emwmmmharactenzed in
”ﬁ\‘&%‘fﬂel cbr J‘eE@H ditcR (32) %Is%ra%ﬂ.%fté A @efékﬁe@%@réf@bl!@mﬁ&)ature value

determnin titud Bort
b(aTrObﬂ’ieP ,ft,lrg;tlgrp of thetime (m@;) as to take account of natlons |n the air mass

temperature during the day.
6. Altimeter (10) according to any of the preceding claims, characterized in
that it includes means (30) for manually inputting the predefined climate value (C).
7. Method of determining altitude for a portable barometric altimeter (10)
including the following steps:
- automatically selecting a reference temperature value (T,) from among a
series of values (Ts) contained in a database stored in the altimeter (10), the
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including the follow ng steps: 30 - automatically
selecting a reference tenperature value (To) from

anong a series of values (Ts) contained in a database
stored in the altinmeter (10), the -9- reference
tenperature (To) corresponding to an estimate of the

air mass tenperature at sea level, - neasuring a

pressure value (P) via a pressure sensor (14), -

C { f i

R efifhelflu ) SUAEsnRUG 16 ph oBlimdtel ot S AP et wifrature
sdt|seatleMgl.r ef er ence tenperature val ue (To),

char acl Reidififlg aTprédyite véWé (F‘)GAé 5‘ re%§br%cs‘éh§’61' (Sﬂ)ep the
refer ence rat ur ag ?
f inct ieHAUP an e valdtiH) ahe R P GrsTa yalue (P) and
pa;]sed ﬂfricfi@rgof thé salat:ted veference ‘fémpé}atuh{bv&@ﬂ(aﬁ cording to
the precedin cterl
e o SEAef g o, R BB RSl i et s Mperaure
pradute(Tohie seleaiede!s a fuhction ofthe date {Prarxt as a @nstion of the predefined
h@%@ggﬂg@g@p , arid CAS, tropical CTS, polar CpO.

cC

ording to claim7 or 8, characterized in

that tHe rMetapdaeseording i tberesedingglai. chasactedzed ig ghat the
S@inffid Gﬂué‘fC)ﬂs seleétet franPamany fl\Véjﬂ)r‘éééﬁrféG vafuek N@hich are: temperate
p I{/Iat ealtl terﬁé'lé) r?l ive to the

§I§a GPIeranean fue & es respectively

15 cor r@&spdettiot gc¢dhd|hgeo claif ner 8, &lmradepﬂzed én thatithelreference

- iR e VBT s 3o oM S FAGER S o S iy Sr the position of

stbe altimeter (40) refative tstheieguatof, selestes ftdmetr@ng (tvl@yalues respectively
&1 F&ﬁjlﬁé)to e nSﬂﬁ@'ﬁ ‘i’l’én]l@h%@ &l tK@'sH@thEmenQEphere

SO as to contro eratlon
al ti meTOer Iletbpd apcasding ﬁrtts\erpé%qe@wg %%ch%rﬁ@emdﬂn dhat, during

i aelédﬁen 'éf‘fh@rﬁo%ﬁ'bﬁ of fm@umétere(msafeﬁtﬁa wtrfeeem;@;afoﬂ1 w{rﬁg value can

m.ned v e at_does
Vi Seiegtdd koS 1 cortiol e cpariop & (e pitvet AR A Bieafigie

tmodaa)andfun thatiimthe/uricorrécled altaleatheeeferede itempérature value (To) is

[ I t h

'rﬁl%g % e?%rfn'lr{egi vgﬁ:%rtﬁgtc eg rﬁo?ﬁaﬁ? ag nggft é’f@{ g@ éi)ne t he

sel ect1ton Metbpd apeprding ltrsaradofaziamsmm d0i eharagterized "mﬁtaélt

L iRcIL&s & Hifst &Wreciqlgﬁ gfelrﬁ cﬁﬁg@%vhfcﬂ thé kfer@hEO M pePture vaéuse (To)

variations I n ma erature during th

nisiRdied dyringNpe ﬁe'scmw'ﬁ@dwﬂe%% adenctipaiohth aﬁ%mﬂe current
CiABAtAGoRIs! t6 tske dtcbiiitiof Variations Intele siransssaomperature aatingthe

st egtgdurl ng which the reference tenperature value (To)

ted during the selection step, is adjusted as a
f unct i th d¥lethbe atcording itg anysaf claims @ to tldkehanaatenired imfhat it

@EIE@&Q %Eé%dng ctgﬂ'ggtfd& sﬁ?ﬁ&n@%@# ﬁ%%@r&%%'t%ﬂpé%fﬁr@ Hiue (To)
cseiecied duringcttie selectiont step, is a¢mﬁe¢ as prfnction of thedimg(hyfso as to
@R akéolnt 61 Vfibliohs ih e &iF mBBS RnYseratard ddring the day.

13. Method according to any of claims 7 to 12, characterized in that it further
includes a step of manually selecting the climate value (C).



