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its ability to accurately respond to changes in air pressure as it was originally

intended. This will cause the barometer to give incorrect readings and over time it
may need to be re-calibrated. Also, in order to transmit the motion of the expansion
and contraction of the aneroid chamber to the pointer a variety of mechanical
linkages, levers and pivots need to be utilized. These mechanical linkages may
cause further error to be introduced if they are not of the highest quality. This is why
many consumers are turning their interest toward the newer, more accurate, digital
barometers.

In the last few decades there have been many advances in electronic
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An exemplary barometer according to the invention will fit into the same
space as a quariz clock movement, that is approximately 2 1/8 by 2 1/8 by 5/8
inches [5.4 cm by 5.4 cm by 1.6 cm]. One of the primary advantages will be the
ability of this movement to mount to a dial or housing using a threaded bushing and
to also utilize a much larger hand or pointer than any conventional barometer. Most
aneroid movements can only turn a hand that is balanced and even so there is a

restriction on the weight of the hand due to the delicate mechanical nature of

——



used to produce baroneters with dial dianmeters of
greater than eight inches [20 cn]. The average is
whedodeen2f our and six inches [10 and 15 cnm f oPCTDS1005/014813
baroneters in use today therefore the typical pointer
anerditl 'rﬁbvé\fﬁeﬁﬂ_ééélgﬁ. Rﬁgﬂﬁﬁteﬁ{er admetsr Hvalent 'fﬁoﬁsﬂfy%ot
than three inches [7.5 c romcenter to tip. In
usedddgiredece bararheteppivithelialiiameterb af gneater them bighbmehes [20 cm].

The $laraS R batiiia] R Bp8PGinboes Ll G aROr G fatchost hatpgeters in
use tédé‘ﬁmé?éfdiéidl%et pi6al PONTR} FhflPORH ahéfbdél %a?c‘ﬁ‘ﬁ@féfrrhgfpﬁ is

25-51 c Ilameter. There is no known prio
USU&&\bﬂg’t mere than Hiree nabieisdimb @ngfrom cerdepimtip dmsaddition if the

poim 8E BRI Hihclt e BF RSP By R i o Bupsents o
probleni iy thereds atdesireneipgibaiicd Adiarv@ietiswith bllakjd @antdtesdial, for
gram Sonme conventional aneroid baroneter pointers

exampe ghowuisten; tottwenfisinchas [25-81 gmirin tdiarastart Thew isfnceknown prior
r ccording to the el ectronic baroneter
art sl 1o RAEHRlbIoff 2

€ 1nv c. notor is used to drive the

arieodf thei problem$assddigtedalift a lgrg@gitdr BPtHSAErd438d weight of
baroneter wi Il be capable of sw ngl ng a much | arger

the peipiar: ¢ biniea aneyoidharemetainan enlytoettpar poibtasrthaiweighs a
a7 BF 5 ot S el @ret iérn BeBifetTpotneBblonds fite as

.1 of dgeamrtotabivan €25 of begraal dHeeevdrhasebrdiigPd Biee@ronic barometer
bal anced pointer wll allow the use of an even | arger

of theypvaRtan athé. malensriseddn dive the ghiaing:poipter pnddhe emotor is

i . i D .Lf. | | owi.
oo S0 5 BT Sk AT P o
any comeerttiorfabaneraid basorhéferc i pointativesiBhieg. updaESuttsy ﬁff&ﬁﬁé [e. g.

oi nter size is about six Inches 5 cn] in |Iengt
abou 38?7% !

GERMSH ArEVENgNAiRd canibe yseds asrd theipairter wioes nebhave to be

. i i I.nt.e
oelan 4 S8 QB AR R e SO, S g BB By e
pointesi Xheenovernbrbcdrtlise aipdimedofuptieten fridheg[281ca1] fidenter to
tly avai| able on the market today. One

tip if q%? %ﬁ}%ﬁéga%p gs%qctmé)f@pgm%ter m{;\;cg]-@an exceed twenty
our SGSIEH Tt 8 e ATl A Ly i e
cm] ircleogih fromutentbatedisp &ndihib sixdr efdsoinfer wilb pbt Bage & o Pdlanced.

By usiGN 68 GBI AreanAE et Peaindo reduasialbeyometer o

. - . f , ' ,
sooR A4y HEaBAASE B0 80 Kl SO ARER e on
the matkedtedayater is that it allows the manufacturer the

f %éio iplrljrrtw}/ry features of the barometer movement according to the
invention is its ability to use as a pointer any one of the thousands of readily
available clock minute hands from hundreds of suppliers around the world. Current
analog barometers are limited to the type of pointer they can use and are usually
supplied by the barometer manufacturer. The biggest advantage of using a standard
non-balanced clock hand as a pointer is that it allows the manufacturer the flexibility

to select a style of pointer that suits its particular design. It is simple to match a new
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pji'ﬁé/ I|nss|tPur}ncEan (Iet. gl.\Bé%meter) movement according to the invention
preferably uses a battery or batteries providing about 2.5-5 volts. A single 3.6 volt
lithium battery is preferred, however two standard 1.5 volt alkaline batteries, or other
conventional or to be hereafter developed, batteries can be used.
The movement preferably also has a low battery warning provision built into
the software. The software will be able to be set to check the status of the battery

voltage. When the voltage drops below the value set in the software the
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However, it is sometlmes desirable to display only two or maybe three inches [5-7.6

cm] of mercury on the same 360 degree linear scale. This gives the user much more
activity of the needle/pointer and result in a high sensitivity barometer. In the case of
a standard aneroid barometer it is impossible to change the scale unless the

barometer is designed that way at the factory. In some parts of the world the
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power supplied by the battery in response to changes in barometric pressure sensed
by the pressure transducer, characterized by: the pressure transducer is capable of
sensing barometric pressure and positioned to sense barometric pressure; and a
dial having barometric pressure indicia thereon positioned adjacent the pointer so
that the pointer sweeps over the dial; the motor accurately changing the position of

the pointer with respect to the barometric indicia on the dial under the control of the
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housi ng, and operatively connected to the
sensey ig Ripicsrlly a0 Bwwunted inihednusingl @ner eperativeliisonnesated to the

micro@{?i&fe%rs?ﬁ ?lf‘i ﬁ@afut ﬁrt%ﬁwl"écc%te%ﬁwaﬁigﬂy Wo?&ﬁi m]ee BFe%gﬁfé;f@ES&iucer are

€ housing nmay con

tempeatt@georapessatgdciStifiiutiheq tite AbusihgMap pentlin wdlattery voltage
0 the m croprocessor and activated by the

Sensiﬁﬁn&ri]rgﬁftgg@@8@'%ﬁréﬁp?r?éivsb{tqwcm toidle micrepieseaseand
cct 88 b B35 SRS PR AT g as sl kB Yaten
voltage sensihg dircuib deops fof @ esldwreppiedeherminbe thiesholRt Ties dlarm may
also heh e chiaiest, 1o cifRigBt BRCRIBANWISTLMERAtEry YBURaR Crons, pr a
secol PR naY BAARBNE i RRIBSSIER epp GRS oS e
substantalbt ensecative pressuod deadings fo. ablspatbe norerthan @bess one
minué%rﬂlrﬁ g}:aqhq%rb { ; tn%%re?gﬁ%ér%tgea tr]r?regﬁg)}d(.erﬁgrelfgrably the
microprocessor controls the battery so that the battery is substantially in an inactive
mode more than 90% (e. g. more than 95%) of the time. The battery may comprise
a single about 3.6 volt lithium battery, or two or more about 1.5 volt alkaline batteries
The barometer may further comprise a second dial, and a second pointer
having a second shaft operatively connected to a second d. c. motor with positional

feedback, and the second motor connected to the battery, so that the
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node nore than 90% (e. g. nore than 95% of the tine.
The battery may conprise a single about 3.6 volt
WO paokitmmepattery, or two or nore about 1.5 vol PCT/US2005/014813

al kaline batteries The baroneter may further conprise

micrapreessyod rédéards pﬁé@bﬁe&%ﬁ%ﬂﬁcépféﬁcm{g%r% éxt%ﬁﬁga ?Jeriod of
. shaft operatively connected to a secon . C. noto
time gn¢ gopheistthesecond ébisaniotoriedpaditons Heosetamt pointer with respect

r so that them ¢roprocessor
to thérzgcorgsgﬁarf{egbs@?gc*?tgﬁéaﬁeg‘?”cf@rféﬁ%%ter%@é?- an ext ended
péwicortiing td anethendspeot 6ithe présemaresitlidh there iSBIRiddPan
indic§08|tl on the second pointer with respect to the secon

REFPMPHSiNgs ActiakWith stigadhereopr o4 poinder operddively connected to
i t, h t o ti
o PSR NPLECSRINEL OB, A s B St

there 1s provi
transduckrqgiasitidnedetorsensemiess e, &Rpaiatyel ¥r ﬁGH’lfF&ﬁIAeﬂ d.@. fhotor
lal .

.. shaft for povenment with respect to the d
with P&ﬁ@k‘m‘ %30[1%93%@?\@13/ 6PNMrRMedite the paintensraft. A
i ol . le rature [
microBRidssSr gt & baREAE METaNGucd PE Bk aadbastew are
operadipelyaionveriectiortheahietoprocessore thiaetheshidrbprdtessor controls
m cro goces or;.and a batte%i/wThe transducer, d. c.

MOVeGS P 1 Makak with powre sypelied by éhg batiaivabtreapensa bisanges in
pressli€ ﬁ@rﬂb@?&??é?rormrﬁiaﬁ‘& #{?ﬁed&%@é’g@ég@ﬁ%& onhr?gcl)rsin turn

nmovenent of the not or (
accuratglyt egnging thes positien «ifi ding peinter \piﬂeﬁésﬁe?;;:] td ﬁf&gi‘ﬁﬂﬂﬁié‘ bf:the dial;
e notor in

‘ or. humdity sensed.by the transducer,
and tHY NSy vpalf cfm)éPFF@?e{Sﬁ%f, 366 d-icomeler arrMssiniedin a
housiN ARNCE dial : he.
ousit SherRERFior et B i 1 M o My Ml
dimengiansfianpraximetelyt 148 [5gt opé betd /8 [6.4 om) 91578 [1 8 drhifinches,
havi ng di nensi ons of

, : the dial .. the housi
with tlgé;‘é&g%r q?{tgnqlpg (fs.g\_/vgy(ﬁwr%@ﬂ@ housing pastife digl. sTige dial
d o : it i f i I
e ooyl SRS St oS o U TN ot
may figgherteamprige anatarihandi battey volagedensingtirsulsy, $unted within

fart ...The indicat further conprise_an
the h°§?ﬁ‘§?*§§é£@&%’?@ﬁ?%&@%@ @gﬁmcr@orepemrtaqq aglatedhy the
[ otEssortwite et rgd | ' 1,0
R e AL R ACT R
below grrgdetrsmingd thresheld: and thaxmisrepsembsspr may contelitthe Wattery so
f a predeterm ned threshold;: and the
that thEfiery & Slndhintilly o BRREP R ong ere, 190 0vAcol the time.

Wherebaipressuré $rambabewsi@bb}/térﬁpé‘r@tdr@%nﬁ%ﬁ%ﬂ BPiH é%%gure

90% of the tine. Wiere a pressure tr er s us
transdygefyaay @lsebe erpddedt asdesaibedhabquesssur e t ransducer

PR3 12 BBl ABet FoEReTHORHBPE 1S B BagPmater,
tempelzo@yer @umidity movement per se comprising: A plurality of elements
including a pressure, temperature, or humidity transducer capable of sensing
barometric pressure, temperature, or humidity and converting the sensed condition
into electric signals; a stepper motor having an hour or minute shaft used in a
conventional quartz clock movement; a microprocessor: and a battery, the elements

operatively connected together so that the microprocessor controls movement of the
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tenperature, or humdity novenent perse conprising: A
plurality of elenents including a pressure, .

W emwperdeire, or humdity transducer capabl e OPCEHESDFIG4813
barometric pressure, tenperature, or humdity and

stepsetéidr i(\é/\pﬂh r}%&ﬁeﬁﬁ.ﬁﬁgwwéﬂb&[ i Ras%loﬁgé [ﬁ%‘%{‘aég g@laﬁn

a stepp tor hour m nut e
enviran@emial reoinditimin (@ugr bararheidk pressnehsensed by the transducer. And

a o8 R0 5 B Ll i e eTer st extonding

outwaidl RBAPERSIFAUsikPNt rol s novenent of thestepper notor
wi t'h power supplied by the battery in response changes

i 7 hait issaccotsing ko Hiis aspeditthere iseprovidetamoimetruiment movement
oA B ARG RAHAG O e BT P ERRLR tperature, or
humigibafa nfierbp RsbieREo0 W Sbﬁerly RBURTRS ihoéjﬁbtg%n%g&%rabferized by a

according to this aspect there Is provid
stepperi stetombavingareheut orcnimité shati usedtin ansahveationalpgiErez clock

moveRieNRy M AR ST 00BaTRE et R RRrEING Fonsoadheatery,
stepp? wsdtde, trartbaueet, %ﬁ#dﬁ‘ﬁfbr@ﬁro@e%@r%’&ﬁ% ”%é’réti*?él 'd%n8Bted

hour or m nute shaft used in a conventional quartz
togetiaeek thas teenstieropredesshe cantrols rsbegmeniokthei sigpper motor with

powef ShdBiet by M Bt S 135 e hesB b AniosRRSHE Bressure,
tempefRele, ioy ALMNIGINSaRcRrby fEethesdrert hat t he
m cr oprocessor control’s novenent of the stepper notor

wlhg rpeveinestmayifedher cempriseanaigm andbabeye/atagegensing

o i rature, or humdity

cireuir), AoBRENFIA Pe TRRHIG A RBSEBEhGnrrlP e

micropeogesseeand agtivater BnteaictGinscEedrafiters BieShAery voltage, as
circuitry, nounted within the housing and operafively

sensechby, g elicuiby tdrepsaite op peleaswedeiemmingd theeshvlty Pgeffrably, the
. i . ) se
microflBBPERARRThs §03fat P8 APTHH Y58 Febf e, B alEht Mooe than

whentthe &altiehydvoltaigef éropb) o1 a isBeond alanT BeRIivated, HREICONSitiM

that the alarmis also activated, in a di ff erent nmode
SenSGtGEL%n Qv\E@FPmWé'leH?%%F?] ghangajeelivasssiwaer mose spacedreadings [e.

9. spacEAtFlole it andd dgmUiE o BT S ERRR b Ahrsretamines
threshadd.d Wibere] & prassuse saadducares gk@nd@@,qng %&iﬁ%ﬂl@g ®referably
includiier terapgrallié deaser MmN ecaliing anaepReaieh;

. . d
conn 018 HShick 11Ul o BIRAS L ASISH (T Pl

transducer ape terapsraturecdrhpengated srefed@lyetha midropreebsGmontrols
are tenperature conpensated.

the basigy SpRR, et Fopiseail Tegminasisie mode more than 90% (e
g. more than 95%) of the time.

It is the primary object of the invention to provide a digital to analog indicator
and movement that are versatile, relatively inexpensive, accurate, and simple to
construct, and are particularly useful for displaying barometric pressure, but also
useful for displaying other pressure values, temperature, and/or humidity. This and
other object of the invention will become clear from the detailed description of the
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the battery so that the battery is substantially in an
i nacti ve node nore than 90% (e. g. nore than 95% of
WO b@stii4ares It is the primary object of the i nvRe/USI00%/@14813
provide a digital to anal og indicator and novenent
mverﬁB@t aﬁﬂ?ro\h?'iﬁé‘éghéndéc%%%¥el y inexpensive, accurate,
sinple struct, and are particularly useful
for displaying barorretrl c pressure, but also useful
for displayi
and/ or hum eH

| 1Y @R BREMM dry eh}r‘?&&ﬂﬁﬁeﬁ SPfhef lh%ﬁlﬁ&?lllggﬁé{éoﬁﬂ the drawings,

descri ption t hei nvention, and fromt
cIinGhdﬂE BFis BFTORSCRERMEIONIER of 6B @@NWIN@Sbamnudster according to

T e
eXPGRIRE |§@h%§§ﬂ@deoﬂﬁ69fé¥hé‘gleh%it l'ﬁ@ be\(]'l g’g@tépﬂ‘ial ‘ga hich

t he operating conmponents shown rams
holdsghepaiatng coawenestsrpoiriter, wneIVWefopteln@tnt@cmnpoaenm themselves

t he operating conmponents, pointer,
of the ﬁ%}c{ﬂﬁ%tef)ﬁglgg@ﬂbg&’onpongnt s thensel ves of t he
b#IQUHES 306 cbifgdBE alhi ﬁllé?&é?ﬁ%mﬁsr@eéwmw&ﬁ

| evel flow sheet ill ustgratl ng exenpl ary ope?atl 0 p,
operatign efdheweftware te eanirel the Hblcmnmcmmr@‘abbar@meter according to

o one enbodi nent of the
one %ﬁ%ﬂﬁe‘jﬂo‘?ﬁf«%ﬂgﬂﬁoﬁs a schematic top view, with
pF‘IGUﬂE 7081 sohaynaidCop tARY, Wit Fbﬁlbﬁssém%y & bther portions
| oded, to illustrate relevant conponents, of

Scher@ @)%”M@mb@ﬁd,ttﬁélluﬁ’ﬁl@éﬁhfe|évlawwoc§1hp<2m8,tQ&ﬁmemb@dlmenmf the

e 3 e Ao NS A A8 0ok gL R Fosoure
changeearpl ary addi tions to the fl ow sheet of FI GURES 3-6
to accommmodate the two dial enbodi nent of FIGURE 7.

DEGRPREDS iEsdrgiriavelflow sheet mnatngeemplaanpdditions to the flow

snecl Y ATTIESSERE B0 el s S35 BBt oume .

general ly by reference nuneral 10. The baroneter 10
i ncludes a d| al 11 vv| t h convent| onal | nd| CI a 12

therein (e. BETA P2 AMALNES
a [ r I di.t
A B S L P

pnmaal!y $dhemamnbaﬂyan FIGUﬂEﬂ:ngémerally byséf@r@nd:eﬂnﬁln@rallm T‘hﬁe

%1 i S un i n housi ng 13, of netal | asti c,
baroro\%tgm dpcludesa laI 11 with conventional |nd|0|a12therem (e g illustrating

atmospheric pressure, such as in inches of mercury and/or millibars). Additional
indicia indicating altitude may also be provided, such as the indicia 12' schematically
shown in FIG. 1. The dial 11 is mounted in a housing 13, of metal, plastic, wood, or
any other suitable material. The dial 11 may have a diameter of from just a few
inches [or centimeters] up to about 24 inches [61 cm].

Moving over the dial 11 in response to atmospheric pressure is a pointer 15
which is mounted on and rotated by a shaft or spindle 16 which passes through an
opening 17 [see FIG. 2] in dial 11. While the pointer 15 may be a conventional

balanced barometer pointer such as used in aneroid barometers, according to the
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any other suitable material. The dial 11 may have a
di anmeter of fromjust a fewinches [or centineters] up

W oooahoues 24 i nches [61 cnj. Mving over the dpel/US205/014813
response to atnospheric pressure is a pointer 15 which

mverﬁ%nrfﬁéfé 8 AWidd Qaﬁé’l‘yaéﬁﬂh@b’cﬁwf@%?ét[or%r th%l%d?ﬁiﬂf? 1336could take.

passes through”an openin
For eakamplajas Wxsilr@tetdhe FIGi. ittbe pbintenyS eajaresemizets ocm\}enhonal
al anced. b ronE ter such as. use ner

clook5ng HE Fndte B8BLsTanR {iosech btk RRleiet naie Bass! raliyg of the
pomtéﬁﬂS?ﬁrdmoéhéﬁ ng)r m‘é?rtfé M@Théﬁ‘ébédﬂ% %P(BEE T’{l Z.g'aﬁ%rﬁ]?%ndexample

For exanﬁ , as Illustrated in
betww abeut 34 OninghesEehbias emf eamddhmaynaéigbl conisidewalblyonore than

. Th
25 ot BRsAhhrashBRlbbu i 4P dadlpe RRHSTREN polgRrelaor
exan’@ﬁe BPlcast Bgramhort4 érarﬁ§ Wﬂ’%fe{rég}y%b"dﬂt 2 él‘é"méefﬂaﬁ‘l@r@ e. g. about

bet ween about 5-10 I'nches
3-5 giRmgh B@mpaérp@mtwm\aaf hehlwawelsarm lmgeit ﬂlilanplrdzeémced pointers

m for anal og baroneter pointers), for
(like ‘géég%p;ﬂ?ht 't .3 gramor .4 grans, preferably about
2 ThieaniBj @fopﬁﬁém%mmgon@b@ﬁf 1Re bassABEY-10BakaneRkhted
pointers ma eavi er and | arger than unbal anced

scherpjlgpﬁalglr ie KIGURE doard pictariallyrin FIGURE 2, aireca pagssure transducer

19, PR e of R Bl el oo, BRI bReSidutnofi 22oram 32

temperattlfﬂe(%éfﬂ%o? 24abatteryprstegiersensir)Gitsiney 259and a manual
m croprocessor [with software] 20, battery 2 1,

actuaderépy ?@tor 22, alarm 23, tenperature sensor 24,

aiihbifif F8 PARAEE 1R bELhY cPrvefiliind 3Gy

develobedmypé;anmdsg opdigiitahsubkagashiown ey &8 PaRshtley®®4,977, or the

anal o or digital, such as shown in U S Patent
Morley agggfl wrihe rggat ql;@q;lpgyrealpqthdn@nmnqqq@b@eﬁ @é\ﬂpreferably is one

capaﬁb?ﬁ's@ﬁgfgélm&p%% é‘b‘f’t\’rﬂa Pk g?éﬁ{r%%,&%/(p %g e

sensl ng a eric p essur

commerrmilly avanalalermbmreiﬁmduom‘mhciualbl ithenenit kerhperature
essure transducers include i nherent tenperature

Compeaﬁﬁmgw6'aeléﬁwntrﬁ@r9pr&%8$ﬁrerrbwh@bésass@r eiseparien
comp%ﬂeﬁtstﬂ? SERAV S REMRe %R/en%é r an)é gﬁllieegi’@%gﬁﬂ%

I nveéntion’may utiliz€e préssure ucer
transdm;ersd@pd)feanw gomplexay gerangee Phepsegstire transducar 19 preferably
03|t| oned so as to sense baronetric

positBEL S8 Thseag bAIPTIGLIA BISSaHIR SHAnY BRHICUIR amient location.

TR SRERG A8 Stec 20T RSS20 By MM Sl g hreate
develpped type capaliie ob perfatrimgsthd eperatimt deseibed Hereim| Bxemplary
software for controlling the microprocessor 20 will be described with respect to
FIGURES 3-6.

The battery or batteries 21 preferably provides/provide about 2.5-5 volts. A
single 3.6 volt lithium battery is preferred, however two standard 1.5 volt alkaline
batteries, or other conventional or to be hereafter developed, batteries can be used.

The battery/batteries 21 provide power for powering all operating components of the

barometer 10, but in extreme cases a transformer and a. ¢. or d. ¢. source of current
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software for controlling the m croprocessor 20 will be
described with respect to FIGJRES 3-6. The battery or
whaiosar41es 2 1 preferably provides/provi de abordT/BSH05014813
volts. A single 3.6 volt lithiumbattery is preferred,
may bBawfiyed. two standard 1.5 volt alkaline batteries, or
ot her conventional or to be hereafter devel oped,
bEhe siepper raioha2 e beteapakie otdiyibgta lativelylaige and heavy

i im0 KBTS O BRORTEh P

develc?ﬁfdi Stepper Mioték 2Z ma;ﬂm Qflizedd, @uﬁkﬁjléﬂ;ﬁmabﬁcaﬂswpﬁ@dnotors 22
m

st epper notor st be capabl e of driving

are miniateg s/t@pper anodersaaudilpbie orpod wites with npde] rmreaﬁe@. 101, -

103, Y85 0.5 YA e RRAL 0B Herl 0L IBAE! ok

moverﬂ@hts ghkiafdvxé 41 Bou p@htat@mﬁrsmm and2niaute poinitert output
per nmotors available from Switec with npdel

shaft %nﬁé@emen 1. 2, the shpft 16 fordriving thespainterhxis prefesably
|
operaf;i]\éej%‘égﬁﬁﬁ o%tri ?g%\}t i él’;f'ﬁgg fhal tﬁé;rﬁfg%falg%lx‘?%{hg@cyrﬁgﬁﬂéﬁts t8%nction

propeﬁyg)i t]ptthe ém_llbp shaft E@f[altﬁé’ugmmlsé@ae clmu]ifisfanc%s it beulsitsd t

or rvi the I nter erer
connesfsst @ 20 sjeatinrda danreRapTodISs Hrgughdanionr shaft 26 has
many 3kbi4BieldUBIRETRIIERbRoteY (48 SebBEially BRAE ko8I will be

INn SO cunstances It

subjected kel ntm/ecmme(as ot 4 boal]. iOthteattors Haviggearing ratios + about
provi ded through the hour shaft 26 has nanY desirabl e
W

30% Qﬁ@%ﬂ’ DeABRg Faiostol bAse Switgamotass ae RArticulari sidtable for use as
the St%gi%(?'m{)@rgﬁo will be subjected to novenent (as on a

ef nmotors having gearing ratios about; 30%

QNhilb@ ﬂep?emmot@tf{zafs prifdries dnstentl @nhyrd oo hsoter @ith posmonal
particularly suitable for use as the step Ber not or

feedbagh (e Oa adeeppRek aptub r@@y b@ %H@%rﬂa%dmgn peaet langtedﬂo servo
motors, or CﬂB%?élec‘f’anE%&‘éfé é ;f; W?r Lo 832 Frigfr J? trjnb?glé

tElGURE\EOaIBOTshbW,S rmw theeshm‘lt eetoalndoefmmmeact{ae to the pelnrter 15.
USP 6, 867,532, Fjgure 2 al so shows how

The SBAA16 PASSERATBUOR NFBITELET TP 1 ;an HPUGH Wasfier Sond nut
31. Th rﬂ.ﬂ%sle%cr%% it t@é’%ﬂeﬁ% Zrémpgﬁ%[%l oH)usﬁiﬂﬁ éff‘rtﬁr‘d)@fg‘;h which

washer 3 nut SCrews o
the shaﬂtm also extarwls. t The tapevéd tips38 ofpstEdt 16 ipassedh tiwbugh cpeaing 33

in Poiigle st RURGRVBHANISIIN PlRtehncan S AlLgdhBlomporents 16
ana oG SN REIOR b b a0f alor B iold. o L1

a’Ehef alarmuzB tan bbamy&eu:table electrically powered alarm. One example,
and what is schematically illustrated in FIG. 2, is a piezoelectric horn. However, any
visual [including blinking lights or LEDs] and/or audible and/or tactile alarm can be
utilized. Typically, the alarm 23 is capable of being operated in at least two different
modes, e. g. intermittently or continuously, or at a high decibel level and a lower
decibel level, etc., or more than one alarm 23 is provided (an alarm for each warning
condition).

The temperature sensor 24, if utilized, may be any conventional or to be
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The al arm 23 can be any suitable electrically powered
alarm One exanple, and what is schematically

WO kdosgtsizied in FIG 2, is a piezoel ectric horPCT/US2005/014813
However, any visual [including blinking |ights or

hereaftdisdevaishiey te@@g(?rﬁ L?re%'é%e PAsidibe cﬁh%é"?q%@@ fp?[)eadout of the

ut|I|zed Y, theaarm23|s ca
temperaium gens lay sérst24 oo the tifedrid rar hmdmg 13 bt preferably the

sens?r %{Pn]é, %S{} Y ;g%gs}qlalgpﬁ bépre&sgre tr@ " deilghtgﬁksure that
it is sRBStaptianyhesurkte. PTAY &&ﬁ?e(aﬁﬂreﬁéé\h ﬁQéncﬁfﬁJétthfé gﬁd:yﬂjed by the

: condi tion). The tenperature senso
softwmobm%wr@gmp@ﬁsomusmg stan@mealgamrms devel oped

d
oft ettt SoRERE Sensbh sty RE e amtgRak ne i al 11
onlINsFuRE RSnicbndpitd 19108 é%"ea@dé/railwy %6Hﬁ§éte@l4o§@ih3ér by any

provi des conpensation for the preSsure transducer
Suﬂabl@ stardard Qlﬁ@tflcaltanckphm@almnactleynaclaasml@y, ifieecomponents

19.28 SRR TRIATRE] AR ShE BEH A DA 2, anc e

boarchB@ @ iridumed e hbahihgrav VIl m@g@(eﬁwarw&nﬁbamﬁﬂ%h%?nancauy
i's conventional. of the con‘&%nent s 19-25 are

showp i Figi gelhp Wﬁﬂ&:%cﬂs pbawided tl@ﬁjﬂdsﬂ;ﬂﬂﬂ@ﬂﬂ@ a front portion

o0 arff P8 A 35 7 A 045 Sl URASHL 8RR 50 g s an oy

constaution B wyieh tillowsioheds Halng the dafoetdrH Gon Al naiPddikde

board 36 is nounted in a _housing 37. In the exenplary
hardvggrs R awvall g 9ibaasiéage. yThebpard 36 Fwith C@mﬂqmnltﬁ)m912rﬁgthereon

is sar%lbﬁ%ﬁgeﬁéﬁ?%g%cﬁgéhg ggngﬁcgw !:ﬂﬁ ség?p %ggpaorretre%asably or
substaan@llwmmmrﬁllyaastemédaog!eth@s The SWRISHY ST prsibiatly R8s
Il ows opne to hang the baroneter 10 on a nall or

substAINHRRRIP® SBAPS SRl APPSpX e AMBansians As reiepdardiquartz

oo i GO, S8 Pl .

[appraximately &as atil hy 614 emkby;?iﬁt(tmy Alizﬁrtﬁﬁm@mblmg 3{75153: @ﬁamﬁl I tively
refera as substanti

conneqiel 18 Hs badlel BRI (e rah D B iR SovRREA aand preforably

lnteragfgglyg@:ﬂg% tgg ytlg %ag‘f ygrgd' ﬁp@é‘lbgqg? éﬁ‘g ﬁtanﬁally the same way as

for a cfcz{mentmnalauell or degk clnscbwlth dqoartbyndueinemty . Al so, the

R aisBBufign of 1RS BeBiatei ™ S 091 hem)atical b PE TR FBIRES 1
& 2 -- i PbaPrsvited F? m@zfﬁo@the‘jﬂ)&hpﬁ 5 B3k %ﬂw%r%eswed

i n substantia ame way as for a conventiona

positiaml Angicodeshtianal opevativie cormesativn bebvesre the adtuator 26 and
pointeg gr%lé%/:pon l%%@lgg\gqchagé artoaéh thg g?emﬁqpe?%gto?.ggem“ cally

While in a preferred embodiment according to the invention, the movement
and instrument are a barometer movement and barometer (or other fluidic pressure
device), the invention also has applicability to other types of instruments and
movements, and has the same advantages of low cost, versatility (including large
size instruments and pointers), and ease of construction that the barometer

movement and barometer enjoy. For example, the invention as illustrated in
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& 2 - may be provided to manually nove the pointer 15

to a reset or other desired position. Any conventiona
wWop@sal419® connecti on between the actuator 26 BETUS2005/014813

poi nter 15 may be utilized (such as through the

FIGURE$ Heandtroay 2R coMiplisc hRh@rmmsmbrsrT Wﬁﬁ’ﬂgﬂsg‘?ﬂé pressure

ccording to the invention, the novenent an

tra“SaHé‘%fr lﬁrb%ﬁ“fa'r”@t%d while Hke tamperadureriranssliiceasenseeambient

oSt B PR 5 KRR B

markmgseemdtosﬁ coars® tlhr@ssdfmareaﬁﬁth@d’hﬁﬁbmés%r P &ﬂgét’ed to allow
rsatilit i ncl udi n e size instrunents

accurﬁgﬁr‘ Atsiay 0fyf§ gliye adiet baiemetsc preesurar Gimtlarly, a

S RS 0SS B et 9 e

indicia diPpohiasgeal tolirdicateehemidiiynwithiconaasuitdie cRERESS fEthe software
transducer 19 is elimnated while the tenperaiure

forth?r"&'ﬁ%‘tﬂf%‘?ssaoér?@es anbi ent tenperature In this case
t PRGORES 315 PR \}{d e?’r%ré't §ﬁ'atro obaﬁﬂgv&tftjwsheet which

mar ki ngs, and vvar e
indicaiee ex@mpdmymﬁm@@e |u$rlrmij lmsthednbﬂomrbeStécﬁfCZUJfo@ta%hrevmg

e etiere TN S
embodlitight, t Afi&dinftiRlizA#sh Bfo%égHFe”s |¥15ﬁ%§éjd48§bo;(8 ﬁrlﬂ FI&e 3, there is

indicia 12 changed to indicate
a shogdime delay-asindicatge bythoxt4te anaf thearz 41‘291‘43'; ﬂﬁe ravrll }emperature

(from B4y pRB IR SS TR IO 1 8} (e TR Ad MAdhoaaal ormikedions 21 is
turne®@ sETOIAE Yrapltider £, WeinsbZ 84 uﬁ—lr’ﬂj bhfe r% A q)ﬁ‘?cfstﬂ@\} 28%nd to

for achieving desirable results acc
other campeneots, anﬂdlca@dday boxdbi dhemeatsA6 theclengskirare (to

- KT
the ddi@*roﬂn 4o, ﬂBQuéth%téﬁda‘ra a gg@r Jhﬁt'é? drMHeS t'r@ﬁ %f 59@1&% is

and pressure froml ata’’are read.
Ca'°”'§tﬂﬁeﬁt4 -om battery 2 1 is turned off to the transducer

tl(go% 68 ggﬁtﬂgir@ﬂg 4b B (tgrtye@ﬁ lgf(%lgggyé tr q—ﬂ@erarggnrtralrzed

at 48, %rdtthe sﬁ@@mfrﬁbwrQz(pébrmﬁﬂﬁé‘trﬂtrélﬁ%dpe{tezfér UM%S of the time the

ransducer 19 reading) and pressure are calcula

motor@dﬁnplﬂ%a teay 21) wilhba i astequuet mgctntamdnied aalnguucatehlrm)so

Howe it stebfrBBark e fieRR - Higieatecischiriatiediig as B« fipunits wil
wake ppsas thididaged s 5200 F‘I@' bz eﬁt@trn@ntmglstﬂeg%&%ﬁa{guler such

nmotor 22 position |oop is initialize
as every engjmiaute er ey fiveominuies, nitroay yalzfldemrtdrng)apon a

circumSt& R sC FIrBEMNE i BASH tt?esurnltq%{/vc SRbRS 1 erids (as hereafter
described) a significant change in pressure, then the time interval 51 for the next
awakening may be shortened, e. g. from 3 minutes to 30-90 seconds. Preferably,
however, the microprocessor 20 controls the battery 21 (and other components) so
that the battery 21 is substantially in an inactive mode more than 90% of the time (e.
g. about 95-99.5% of the time).

As indicated by decision box 53, a decision will be made to wake up from the
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However at appropriate tinme intervals ~ indicated
schematically at 5 1 - the units will wake up, as

wo pasaatiesl at 52 in FIG 4. The tinme interval SPEI/LS2085014813
be regul ar, such as every one mnute or every five

sleepThitdetind 8per@RY afsiatieAg e} E% Mﬁﬁﬂalcrhbﬁ?é'ﬁ%b%f:ﬁ(?mté:rofs has

exanpl e if when the unit awakens sense
beenhpitiatgd by depeassing-ajtuatariafi If itleeratis amageali moperrat e,

indiog@ihi X ihadEnarE Mpuement i feRaldpitbeodBo. Guinstamentaly
moviRg the by 22 Bﬁ\éﬁﬁ@rbmédﬁoﬂé%rpﬂéﬁl‘é%%rof%tﬁ%? :2%233 indicated

the battery 2 1 (and other conponents)
at 55pHiandthe sysltemwill ieturmia thel slgep mn@de asnauimaztedrajcﬂs nbaatomatic

watc 5 A B8 HeAR0G S TR R0 S hSbobgerts

turnedidn addiceted @ 5%Mh@dé|b9rmmhﬁ§éteﬁ>td@qj&% ﬂﬁléicﬁ&ﬁqg‘tﬁ

automatically, or if a manual novenent o oi nter
Stab”l?&s been initiated by depreSS| ng actuator 26. |f there

BB PRECHES (B Aok ToURE s wolbiah Al kg 21 is

calc):uia))ad by rhicroprotessct 200ag indisdtedant1f At RRsdiod %Rfcﬁ’@@ ﬁﬂe battery
of ,actuator 26) as indicated at 55, then the syst

VO'ta% I8 evadualed- do f@wasn@l@p iti®ad velts erdower ¢or at 3. Baloltl lithium

B PSR R B B OIPLSE ok R A S bpertea

(e. g. wnsharﬁbaﬁload SoBindvis bhnﬁedﬂhénéfrbm)' hs 'mth@étea%tteq af Hﬁé"‘oattery
he circuitry to stabilize. Continuing on

votage & Accepiae inenmath S5tia éoumvaob@@ddhemmmmed by bores 42-

' ated at 6 1.
46 (e A PR B S K 4L Wpe el < eva vat ea.
| ﬂ'hefpmesemramah&a calt:ulaﬁedecﬁfrrv% tis saved avB6 f6f @se i 67 fo
[t lithiu atter 21), then the "low battery" path

dete”@ﬁ“‘%@r@f@l &f geath erheming eniage; of shage aaleulatien. dontinuing

I
on FISUAE s 9 FRUNES e ith UBF B P parace
aboultveethpathe me 0§ chahg@wetélmﬁmu gﬁzﬁzgioﬁm'eztls %gggé%lﬁgbge g. is
' - ! t In
more B3 pigG eI BTaRSId amoLPi 6 Lot o then sermoldisssivated
as mdlc%téé‘é?égat Féﬁeie% IS the cﬁZmPQ Peegs'ﬁ'ré‘f%ﬁrérﬁttﬁﬁ%st reading
change by perform garaeo ngeca |
(or between any myo on nW@LREbsﬁaritraﬂmobh%ewtlvlél r@daﬁlg&,, fétexample
sion bl oc determ nati on i s made about

betwexﬁﬂébf?eer Sortrediya %Ef‘d'EH%)rféeQr%%tteé Fhﬁmwre@fat@mrm ampust [e. g.
>.3 wb?‘?"s\éﬁ\ﬂ I§] thef:- tthg alér?n 2§r|§ aH\?eEe@ iR %gmbeode/manner than

danmoun en a arm
at 64; et example, at69 rhlole ahstrard2ais ti®ned-on texpephte,confinibasly for at

least eﬁ;]ourf%% é@sgées ure [D] fromthe | ast reading

If there is a "No" decision at 68, then at 47' (corresponding to 47) the pointer
15 position is calculated to the desired dial 11 scale 12. The low pass filter is
applied at 71, and then at decision block 72 a determination is made about a change
in the pointer 15 position. If "Yes", as indicated by path 73, then at block 74 the
pointer 15 is moved with the motor 22. After completion of proper pointer 15
movement with respect to indicia 12 to accurately record the pressure change, or if
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(or between any two or nore substantially consecutive
readi ngs, for exanple between three consecutive
woemdiingsj is greater than a predetermn ned anDREI/USE05/014813
>.3in. [.75 cm Hg] then the alarm23 is

g.
the deCIBIor&Tr@m TAjs "f(b?tic%'éfdlr% Pt T I thieRa4 Rk [tled %9'76 the

nple, at 69 the alarm ed on'to op
routl%mtpmgggm SfQS-’rP modeetasposition5630-RG. deconds. If
at 4

t(lgreg,r r esp q° ng d 4%5? ?‘%@ %FHPE?'P%&%%%%'M%W fytomatically
changatheal hatozeht b nidvensisior éige gbfﬁterlﬂ{; aéﬁ%ﬁdlﬁg U?leth!egy}’essure

.pass filter is applied at ecs
r ead'ﬁ@%?ﬂ?”?ﬁaﬁsmﬂrﬂ iRaAGCeMMedaieddiffatenidials diangdifiencninests of

e 9201 Tork B 11 %R blam(E 1 Bt SR ARLSTE

pressnm]os 1@ Pe rébt eathes thdrebamerricpréSfire RRIaNifén #%fnt on earth,
venent with respect to indicia 12 to actcura

then ghgdgp&oy?rﬁgeﬁgs%qja@tn@;% g©ton?2 (sunpdyide poviestfiraim dmttéa/ 21)in
a dlfférént h‘%nn@?r AGRAEM pé Bf Bféé%yﬁés rgpé@@@%@e“é%aceg%@pﬁt%@d in

he routine re ur ns
such a@lrcurr%lahceﬁlalsahe m croprocessor 20 al so can be
e

[ h th
o P56 e GERIGS 7 BiRS somiecio 18t HbpKsaIng cupept that
. f
'”C'”daeg?m Lr}@adclﬁcﬁﬁg'rhg %{l’GJ 8§%b§@5§ Lb(frg] l.#cgr |g%ptlg%l tg thpse in
FIGS in%Rcare lshowapby the sdnaedeféreﬁde nkfierad@iplpfecdded by a "1 ", and

in Flﬁbpgggepéfl ' e%@%q] gqﬁr}a%@%maheg;gg;égrege numerals.
UDhé‘ba%PnS@rtﬁO |ﬁ@lﬁae§ e H}eﬁﬁ %ﬁt&ﬁ?ﬁﬁ%giﬁ ?ﬁé glaqt1q$1 and a

not or 22 (supplylng power tfrom
secongi diak3@withrmressure rateoohearigeniadizia B eissreon, Hicuresy ﬂ?fhe same

casing ST RBHOUIG-] 8205 Migignddha prsaare U] féf’mstor otc.,
includés the xmemRiprédisor t120 ”Q*xc%‘?%x@@@l @Wh?eﬁﬂ%ﬁt%r@lﬁ

7 conponents simlar or iden ose
position @i first peinterty! %, s mmbedfa@wewetmwmeai toapdikter 15 and

GBI e e e S oS o e
movegovar sdcond digl $RERIR %nti‘éiféd Wé‘é% nd %€ c"Ridior B4 (sughasa -

baronetric indicia 112 dial 111, a secon
steppeyimetoslike sueter 22t er e ethangec.i mdtors avl’éBl fbedbacledescrlbed with

espe T PEHFES Y16 232 oS L e

conneeted. to the BeddRs pbliteBe, réHH @Gﬁ?&@rthéﬁQSItlBP%}f”l’hgf)Bln?gre& with
in FIG 7, WhICh controls the positlon o

respegh &p Hiepressyre rage d&@bangemcwra\%iom }rﬂhial Bgz P’Etfe?tcr:onldlglotor 84 is
also cé}ﬂfscﬂofelﬁ:]éil %@Q& Orgggécglp Lf@gqqsﬂé)%ppg@twﬁﬁl nnected thereto, such as
by conventional electrical leads (not shown), or wirelessly using conventional
techniques.

FIGURE 8 schematically illustrates an exemplary control of the second motor
84. The barometric pressure rate of change data from 67 (in FIG. 5) is stored at 88
in FIG. 8, and this information is ultimately used by microprocessor 120 to operate
second motor 84 to move second pointer 82. For example, as indicated at 89 the
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noves over second dial 80 and is controlled by a
second d. c. notor 84 (such as a stepper notor |ike
woreisni142y or the other d. c. notors wth feedb@rks2005/014813
described with respect to FIGURES 1 & 2). The shaft 85
positidh SFgam@r BQtIQE:a%Idtéd%}?d a5 'm’cﬁbé(teaocﬁ'%cl‘h%gs 'Htfe'f '%% is moved
second pointer 82, and controls the positi 0
usmqu@pmre&f Bringicate peagseice rate aflohapgedsug sincedasing oncd:\emgasmg,

and W3 REIERME I B0t bR sE0Rd K8 88 T E BR oA Brcir Birpay be used
in adgiBiBAas &AntPlIaEE b thé lrb@é‘ss%ﬁe l?dtecﬁrb\f% %}b‘?ﬂéble ok Bl éia]‘?ﬁ\' 23 with

| eads (not shown), or wrelessly usifig conventiona

assogiaiesheeitel boxesBaE6S (Etthetat i cal ly |IIustrat es an

o ATt Sfotoelus dheistBolf alady Bdiied's cbnoinier 52 may be

assodihied ith isBred ethed cahdii8n 'b@sﬁ:le@ pr@ss%cbﬁarﬁ For example, a
information is ultlmatel% used m cropr 6cessor 1a£re,o

tempe@tviscsenssr ke dnel sapsar24in Fi6. rﬂo\r@ heusingd! 3(70ICDUE* mmough the

. 9 th
xRS ! R B B TR B3k oer
82 to &iﬁlcatertemraﬁlr@ g Aleiredtivety & g Ehgglgyfgggs%c%‘?ggbﬁi hé&u8ed
i

of chang . I ncreasing
prequ’aPWPWUSlfTQ h%@), withdhe §§§ﬂld diali80sndigiaiar @ndammtanaz
y be used in addition to, or in place of,
Indwdqﬁgquﬁgs re rate of change node of the alarm 23 wi t h

aHssum beemdeestbod thacdbsurb8ricAYanféSgiveh. ln/fﬁlséh’iﬁlbﬁire are
ternatlve t he second dial 80, Indicia 8 1,
approefanﬁiee@néé ahgll parrawshrngesviline Riose rangerare @nemncauy

cislc3G8 45 RETH S NGOPS 6% o AR i AubETRRR Sl s+ 6.200%
+ 2-7%Hahd all sthepnafrovhengbs Wi aRSEYadlrdAge, 2886 Whlwes

to second notor 84 to nove the second poi nter 82

inventiop)hag beendigieinashnven apd desadbed in what isupregenty conSIdered to

v 1, RS QB BB 0l T AU ol

the invedtiaralsi todehacdattiey thé broaticse iMErpHeREbE pRrditid 8bndblent with
punerical ranges given in this disclosure are

the prigi arbia eeves allamyivaledtsal | narrower ranges within a
broad range are specifically disclosed. For exanple, a
range of 30% specifically includes - 5-+10% + 6-24%
+ 2-7% and all other narrow ranges within the broad
range. Also, while the invention has been herein shown
and described in what is presently considered to be
the nost practical and preferred enbodi nent thereof,
it is to be understood that the invention is to be
accorded the broadest interpretation possible
consistent wth
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the prior art to cover all equival ents. WHAT IS CLAI MED

IS: 1. An instrunent novenent conprising: a plurality
wo@Roosherrent s i ncl uding a transducer capabl e of PGENS100%014813

barometric pressure, tenperature, or humdity and

COpat ]g]@l_pnmgﬁ{ged condition into electric signals,

a stepper noto aving an hour or mnute shaft used in
a coAndmstrumant mosement conlprisingerent , a

T LRERIRY 8 SRme e iR rnedier Caprble ?Qn%iﬁ@gtometnc
pressﬁfret fenSdranner om&ﬁﬁdlwa%rﬁgﬁeemmﬁ%ms’é ﬁ@ﬁséﬁ’ cBrl?(?ltlon into electrlc

tter In response C In eric ress
agnals;rqaehe@per eotor having dint bommsamum/shm utsedms dmenﬁ@m*al

quarf SR et A ondeail.ans & baiebh PRiziveacomedied
togetﬁ@%ﬁfﬂﬁﬁt tA8 rﬁi@Fdﬂr@Qeééerz'oﬂhﬁlslmBVéHéﬁ'i oFﬂfg’étbﬁhggﬁﬁig%r with

alarm and battery voltage sensing circurtry,
powskisupplied by tlh@ beaitayy lalrf@Spplesaclnamggs incatmerspherit prédeure,

ro r and at b m, cr opr ocessor
temp%]réwe{) 5¥§e(}%€?§h¥;¥h g’ n§%‘1‘f€9éda'8 J the circuitry,
dfaolﬁt&usﬁﬁ’% BoingVsaid PIRERy o 'élé’iﬁgntts%ﬁ?ﬂ? Hrot&@naﬁ extending
wherein the mcroprocessor controls the battery

OUtW{iW&t fromth@dm@m}g is substantially in an inacti ve rmde

R AT 57 vectBe b BB, AR CoMisi & ah BSart nd battory
voltagé 8eAzing ccaRryasiduasE Withirntr Kbddiky ana dﬁé?&tlweoHMed to

the battery voftage drops, or a second alarmi
the mieropieaesgor and taq:aV@h@értgethermmm’pcemorwmmeabamwoltage

os iR FERORR Bl AFELOIG0 40U S BBl A fpneren
the mi¢raprackssbecentiolt hite baaBALLS fat tife BaRafOBRUbS antially in an
pressure transducer; and further conpri'sing a

Inactwem@d%mﬂre taam 987 abilwettiBewi t hi n t he housi ng and

essor so that.
oK Rl REREE A bR Phefed bEEERIS e She tultions so
that the eldraniseisé utBvatedpiens diffedentmode than Wilentthed2AePPvoliage
barometer conprising: a dial with baronetric indicla;

drops, of gi sacendAlaimis aelivatedihitherdhangs i congitions sensed between two
or B SEAREA i Cafinls bl Bl S Bt

cdnvenmtovement as recited in claim 1 wherein the transducer is a barometric

pressure transducer; and further comprising a temperature sensor mounted within
the housing and operatively connected to the microprocessor so that pressure
determinations from the pressure transducer are temperature compensated.

5. A digital to analog barometer comprising:

a dial with barometric indicia;

a pointer operatively connected to a shaft for movement with respect to the
dial;

a pressure transducer positioned to sense barometric pressure and convert
the pressure sensed to an electrical signal;

a d. c. motor operatively connected to the pointer shaft;
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the pressure sensed to an electrical signal; a d. c.

not or operatively connected to the pointer shaft;a
won@seprietessor; and a battery; the pressure PCT/US2005/014813

transducer, d. c. notor, and battery operatively

C@ﬁﬁ@bggbdegsbh%d@ croprocessor so that the

m croprocessor accurately controls noverment of the
ntﬁbattQWth power supplied by the battery in response

a8 EiFEe LROGHLERT o Remo BhibataR cesealyehicpannected o the
mncromsc@ssm s@fthhhmenﬂid?bsfoc%é& ARPERy écShtPJl@ n‘?c?JéPﬂEﬁtf ofthe

indicia on the di ) bar onet er recited -
motog M@hrﬁ@vwﬁmhﬁdtﬂyéhe baéterymft mSponaqmto shanges in barometrlc

presq e BRbedRT S EREEre MR RS Y rbtet Bk Bhaniig the positon
of theapdintéreieh Pedpeet Bt l%ro‘h’i@tﬁé mcﬁc@RﬁﬂWe' Jigly connected

tothe m nute or hour shaft. . A baroneter as recited
§- A Brremeigiasdeaited i alaim wabewlrdtfw‘rdtermoforaiormmm a

convé’rﬁﬁb‘f{al %Qag ?3? gﬁoéa% ﬁgwﬁﬁ]&@érﬁ{{% Qtrgl%gﬁfhaé Usg gti,agqé%/g:nnonal
quartas:ldodanbe@rnent Il \mnére\im tHepbintdieshag @‘o%ré}%l;ﬁo&ﬁh%ﬁéd to
at | east about 2 grans. 9. A baroneter as recit

the 'T\”?Ptgl%hﬁué shBlrein the notor is operatively connected
[ ressure .
| oA BalEH1e 8 by SR by PSR E panmirt
least abeutTtirobesi[25 @nijqugidBeqiiial hnglayra@mm@péﬁeagtoaﬁélﬁ 5

of the dial, and wherein the housing has
'nChea?ﬁéﬁﬁrBhs of approxi mately 2 1/8 by 2 1/8 by 5/8

i gC r._ shaft
egi Eﬁg?ir?gn%tgr \%gr é?&bql?no%&ﬂ]g "%@I%@% can & a5t Wiight of at
least abouteZ gtardsi n claim5 further conprising a tenperature
connected to the m croprocessor so

I
b B S RS o i b cparave
comeAEs S Eehos e TP BRI i, b

mlcrobmcleesqr ‘anbltslg@aenstmgarelmoumtéd imachcusiy 8pétatively connected
m croprocessor and

to theJBEIFER oy TR v ?&8&3@%@3%\9 hafedimansiang elagproximately 2
1/8 YR e 55"?5%‘2'@53§-0r BS EL TNy 81 FRE SRt pacing
outwardly from the housing.

10. A barometer as recited in claim 5 further comprising a temperature
sensor operatively connected to the microprocessor so that pressure determinations
from the pressure transducer are temperature compensated.

11. A barometer as recited in claim 5 further comprising a battery voltage
sensing circuit, and an alarm operatively connected to the microprocessor and
activated by the microprocessor when the battery voltage as sensed by the battery
voltage sensing circuit drops to or below a predetermined threshold.

12. A barometer as recited in claim 11 wherein the alarm is also activated, in
a different mode than when the battery voltage drops, or a second alarm is

activated, if the pressure change between two or more substantially consecutive
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12. A baroneter as recited in claim11l wherein the
alarmis also activated, in a different node than when
w0 b@shatieery vol tage drops, or a second al ar m PGI/US2005/014813

activated, if the pressure.change between two or nore

pressutBTeaninga! fsYgreafes AAk R{RBHERS T lingg. i s greater
than a d old. 13.

predeterm ned thres ) aroneter as
r d&. tAdarameteariaa ®Bcithd ire claimfewhemio e ndsoprocassor abatrols

attery, s hat. t h attery is.substantially ip an __
tho biHERPE g Balipl srslbsbauialy o pd inatie Tatd mre fah 5% of
the tifrg.oneter as recited in claim5 wherein the d. c.
not or conprises a notor with feedback so that the

nildr dhbecesstar asaecited implaimtywherait the dt el motwrongprises a

motoP ¢ S thatt rotiati f thser haft i?)"l i%ohecr:curately control
SHA LHirBe QGIARPLESEr Pagthe AP &
shaftadcamRéRT bypfotaftd HRIshaTt f SitHBrTIodkaVisé Br EHEntérclbckwise
notor conprises a stepper notor. 16. A baroneter as

direcfi@®i ted in claim5 further conprising a second dial,

e PR sloBlar Y bt B BERN 1 uk B ook a
steppee @albteek, and the second notor connected to the
and wherein the m croprocessor records

battery; ntt i re _
pr1@ss%%@rqmammd@mt%m:lagg Sdughenaomprisingeai speenddial, and a

j ] . t
secoff obi B AAVS Lol SR ARAEIA pobpelTBL o fhecueis iy motor
with pdwitidnal deédistickabiad alereephred hotor €sridcted teSbatiehy; dnd
baroneter as recited in claim5 wherein the battery

whereip 3¢ MIEEORIOSeSRAM EeGATEE IPresHIrg dransdueei ieadings @ver, arvextended

. ; ti 1. I ' s i es AN .
v e BB BB B b PABYGPE B s ffmr i
respeot tditd secbrol stefticeindicateeatradspiraricsrebsumediréndd. el at ed

On taitTie , d haf
(37 P BarrREISh AbiTor e bCalaT SMReTaInIne batiams sommuises a single
sbout SRR, bSHoRE 6 Y HAEBEEY PRt e ppfries
r #8peiat emdlonmentadl conditiomintficatbt bompsisingpnal f eedback

gﬁﬁ%b&iﬁihﬁggﬁgggﬁggrﬁ&r{aﬁ@f8:' ﬂbr%ridifc’yhrae]clétéad (jilndicia;,

a pointer operatively connected to a shaft for movement with respect to the
dial;

a pressure, temperature, or humidity transducer positioned to sense fluidic
pressure, temperature, or humidity, respectively;

a d. c. motor with positional feedback operatively connected to the pointer
shaft;

a microprocessor; and

a battery;

the transducer, d. c. motor, and battery operatively connected to the
microprocessor so that the microprocessor controls movement of the motor with
power supplied by the battery in response changes in an environmental condition

sensed by the transducer, the motor in turn accurately changing the position of the
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the transducer, d. c. notor, and battery operatively
connected to the m croprocessor so that the
wonrR@sopriezessor controls novenment of the not orP@I/UK2005/014813
power supplied by the battery in response changes in
po.ntenmnweéaémattﬁé irfdieididr #e dignspgd by the transducer,
he nmotor in turn accurately ¢hanging the position of
t hb@(bﬁanmsducw battesys mctoplr@ces!wrlmﬂ diea mntdrrmoulminld in a housing

oporit Bimidstind s badfbl Elgabyes BBLSBE ) oo dRietsions o

g 8 45 53 SO T8 0T

Shaft)@Xierleti@]OUtWﬁl‘ldW trom ’qhel Ml§in$ha$ttthe>chzdnd| ng outwardly

AR FrdiCatpL A S8R T wnarain el aS AidtRetsr of a
least aboheaetin@ml{gsldh} apHake [p%ﬁ'ltéﬂhas an@ldmeof%eu@é& O?Haﬁ.% 5 inches
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