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CASE, W NDOW AND GASKET FOR MEASURI NG DEVI CE
BACKGROUND 51. Technical Field The present
wele@elsssts e rel ates to a neasuring devi ce assebP®l/ySHNg080974
nmet hod for fabricating neasuring device assenblies
and, ERSE RENDGW AADYGaSRES Foi A SORING AR 19
wi ndow and gasket, where the measuring device may be
EBBW inmultiple different ways using the sane
@ée—w—ndow and gasket. 10 2. Background Art
asu devi ces, such as instrunents and gauges used
! ing tenmperature and pressure, have
in b n. i pdu F
gaoieeefa GeBiR e BBl e SMRhT el ERsLKE
fabrwethﬂg rhaaowing devies a@swr&blgaangbmowlmmbﬂw toianmezhaghyfor falkiaafing
di ff% r ent envblir ? gr Comer.ci al gti‘g@usﬁ}%i al rin
Meadibe CRHET BiE" ‘?@E‘“}"é‘ﬁﬁ ras 6r"8%°sb’in&°‘i§&%%ad % HEAS Ur &reasuring
devip¢ B85 by Ssaittledin omilitde diffelenth S8 lukion thefsarhb easy,avitdaw and gasket.
Pressure val ues are usually displayed in analog form
(e.g., by a pointer) or in digital form(e.g., by an
2. Betlegoundnirt readout). Price conpetition bet ween
the various neasuring device manufacturers is a factor
i nMehsrina dindtgs] wicleas iTamehis ped gaugesapehips mepsutipg tegpgtature
t [
and eI Bl Blo PR < B dihy, 6P b, FRAMEAChUERS nfelie
the prasm of mc%emedﬂaareewdhdlo@ﬁ BwssglrWUgéEheér @B&u} @, a rayriad of

dlffe&%\/ g?vdlgnws?t% gor 8%?“11&%0%&?& oY \g/céusrﬁ'rgl?] aﬁﬁp%e?t%nsa Cfd%fc%{lﬁ ﬁﬁe%sure
gaugdel mgevued @kssutehad povidakn mld&amn afgheslabree Rtessund valles are usually

. r ce are t cal orted.in ort
aisplByeC Brfide RENCCE: BY oAt e R R8I oy M e o Riskown.
ijS Pﬂc&@bﬁpﬁﬂﬂidm@&ﬁv&ﬂ% Mhdl)ushn%smmg rdé\ﬁicd Ihamf‘z&aserﬁ ismfactor in
evl ce | t he case n a I1t1on, evi ces
the Ia?rée@sgf‘eﬁlfmﬂ?frffp SSAENESB the£ O gm{eaa‘e &gy e\%g
man@46iurek Bgh Ha?6 & sighifit 4} e TR &M tha NParlEMhea’ stsaleb enddked bieed ad.

Some_nmanuf acturers produce neasuri ng _.devi ces, w t h
margigg. | BGEC NRE rPCRSHPSTREE) CXERAMINE Fey P HOAS fets &t ePIEP meggycost
effe@@MRhefactiORBlbfBfuc® ring i s nounted at one end of the

case for supporting a w ndow so that the readout of

t hén gpaergly Fheﬁgn@w@eng:%lﬁn%s ofdbnmeaspiing deviss axcfpriellys a
supBfskflta Qb FEHEhurd TR o e nﬁﬁi ﬁﬁﬁﬂtsuﬁﬁbrt%ﬁgétﬁ’lres RaQyhlirical

the w In order to seal e 30 w ndow to the case
casegytdchatupparistihe meayatie dekige Wﬁh@lﬁhﬁ qaee- dewilditor. awksuring Hevices are
een R R DR AR Sl Rr G FRY BPULE e i Ao be
protedtaalg Siomeunmdfatwrekmrddttch mevﬂundg)wvucns p'llthcferiouamdndm/estms and
w1thtvrz]11$101§s slerigy P%? f:)ga%lspll ¥ me?f“%X%%PE ¥shrf’iloulﬁ§e% at 5196 e%d%? th% Iagse for

user access to erna

1.

‘supporting a window so that the readout of the measuring device can be seen. Sometlmes

there is a gasket or gasket material adjacent to and/or around the window in order to seal the
window to the case and attempt to make the measuring device leak tight.

Some measuring devices have a removable ring on the front of the measuring device,
where the removable ring is used to hold the window in place, and where the ring may be

easily removed by a user to give the user access to the internals of the measuring device,
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O her neasuring devices have a non-renovabl e,

tanper-resistant ring on the front of the neasuring
waleaposss78her e t he non-renovabl e ring i s used POI/0810d8/080974

the window in place. In addition, sone measuring

. ot i :
v R DR O RO AR
mezaurgigglavice, odwrte thwmcnemomtﬂmgimdft@mm theregnduvoinedse.aind
e cost_of .inventor To.s .

sl SRR et BT oy R e PRI B g ingies

S e%ealdeaglsmﬂah@nuﬁ:pmlo@ sl,ffeteheesmym Lgnifimasinipactgndeyi ce

ORGP 65 L0 P B b To (5B Al hemgs
allodeid Benutanirs.to bEr sexdabRmblyyiptical thy ty{bmaqmeaspﬂﬁgt &evice

ses in w ndows, gaskets, etc,
ma“ﬁ’g’&g’ﬁf é‘ﬂsalf‘?&? reéIHE?Fg tgaaiiEp ag VAY] %ng‘%‘F ofrsey&raf ﬂfﬁf@reafetweé@f
mea8SSRMHRY¥e p#tsd For kAMBRLYBRAIE; dnidi ,pam@ of, Q#5RY, ARLE wihddgis,

no ring, etc hereby requiring t manufacturer to

gaskets #fe &fﬂ‘ﬁ r%fh“fF%]fPé Gechrdgsicse tyw\pd gpsUEng ﬂ’é’ﬂcér%ﬁseﬁ‘)bb’e@ Zof
rem%&%[ﬂgpi%ndx%ﬂlb%l %t Ro HJ@ 'e§: ' t'H&%S‘} &ﬁﬁ‘irlﬁ§ﬂh€ nfaR0BRbret &

i nefficient and cost dition, manufacturer
maigtaifag s‘iV@ﬁtOB’étf§@Wr3é91ffﬁ’a@@F WQe%nffrrfeeMﬁg dpydea parts.oF hig Fypntory
reqtﬁlx%ﬁlleﬁtqgmteffﬁ%npe{ndrsgﬁ@u i &ml&%\/fns.g;fmmhﬂmeh %&s@@ashatvﬂlg

manuf acturing 1 neffi'ci enci es’and 1 ncreased cost
differg¥ipesefoneagh d@ﬂnr@d tipa of Meashorgdey e assdmblyplrotadds tt) i es for

d/ or overcone by the
1nm%ﬂg&gﬁ§”Eﬁ%mﬁ&gﬁggqﬁﬁéégﬂeggresent di scl osure. SUWMVARY

Th& hpﬂe as@nﬂleldnﬁ"ﬁblmnsan@ peportdeisiesfior mdwmtragmfu&idressed

Vi.ce ass or fabrlcatlng
and GV q'% HeRLPNG® !3%‘%?.03 913&’&“’5 Srg I8 1 exenpl ary

20 enbodlnents the present disclosure provides for

SUNRRAYed systens and nethods for fabricating measuring
%M&-ew ce assenblies (e.g., a pressure gauge, thernoneter

or . . '
o e Bl PR 5B Era R U
metimd i fgbmcating fidyaatngeconnysasudngdevich esssiablicsc aseenypland ow
emb%dﬂjnegg1 ngf)rgsenp %éﬁgs%g A e%ﬁzlgeﬁsc rI 151?3%\%% gyé%\élé gugt? met%ﬁ%efafor st
fabrmmeasmng&itvme astshalbhels GC. udﬁsssalte ghegsthetnium@ser or the like)

proj.ections an eas case trusi ons;
ravi U BRSOk OV BT A1 TG P sEmbled n
mul(i;i;]l& dﬁﬂere!ne‘gsﬁs ubing € sallneaasa,nmﬁcémm;t_t@sm (ii) at {M?ast
e wn rotrusions; an I ., a groove, erein
&Ei;PI‘SE%&Fﬂg HeOY S oae‘geaé“fﬁftﬁt‘{%ﬁ? Fﬁl‘:?m igelydisr a easrgra
ﬁrstmwaarringldeﬁteztﬁéi ihddude® 8itledstihFde Prajécionind WhRA® tHicc dag: at

| east three clearance notches are configured and
Proteysiont &ivgReY pighelifseashingAevice fet mﬁlmif'ée(g)partéqaétdhrie%ﬁlgarance
notcﬁ&t ai) Ry RaE trdd\@inddw bRASIiofsNERYIS heAIRH GiheRA HR8HoW Rther
he at |east three clearance notches are aligned with
mcheqﬁ?éa hettqnp HRste gepielpe palsfidsizedgred it tha grogue evhisroin e atlpst
threé’\ﬂleQQWe %thﬁ&%r%ﬁgurw&fd%uﬂeﬁsEﬁetﬁo a I@\Q?ﬂe E& .88nree ro%ectlons

proj ections are confi gured di nensioned to sna
to byppesthe pidedsuthres slcpiapee nofcheehagriont deasighrge plaarenrewmptchestane
[
w30 & BSOHEE pIR TN LRl oFRE SO WIS piperein
the afeabtabrse pnojwws pregjoefigirahamddiménsipnebisendp- fs}t wkr thibottom lip
wi ndow to the case; wherein the at |east three w ndow
protrusions are configured and di nensioned to align
Wi th and rest against the at |east three case
protrusi ons and define at 2
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5/ east three cl earance regions around the front side

of the neasuring device when the at |east three
Ww@b®@ansssce notches are aligned with the at | eaBCT/Uk206£080974

projections during assenbly of the window to the case;

of t}ﬁg‘ij{%o% %s@claﬁlte(ﬁ ﬁﬁl& e \Jnﬁ(ﬂj%& 10 ggéﬁ&hww tH E}f%tcﬁéé%}i%ﬂ %heaart f"east

i gure i nensi oned to al | ow each one of the at
thre¢ elaarance mpigkeswiartid aligned with dicon iast thrireprpiostions gwréng assembly of

L
dimémsmsatd tohtipewith eal mstagaind tlehe kasitleenase prbirgaiend and ddiint he
leastatg‘lreg cl%artan(ger}r elgns arodng %1t pron’? sflﬁ u(gfl tﬂegmga%?r? Ae¥ cgtvhgrb fic Ft least

threpelearhrde aokhds age ﬂgmm}n@e mvascmamjmmmg nssbﬂnhly of the
. I rst., neasur sure measur i devi,ce
windgt ® SRR o B PG et 1 4B O BOP e B P SR g
dimé&Rhe€EoY 6k eihwhe beihs at lbagt ﬂll‘ﬂﬁﬁilndm\a@ﬂﬁ‘lhﬁtgls e fRitiofedal
rature neasurin 15devi ce. resent .
W@Fg@roo%’wsmgﬁsg@r%v wigdonmys rognd, frant faqe ﬁﬁg&a 1t BEaUp8E o m

devidb@h&i the hthensOBRL @tearraﬂcermtoﬁég At ndt@ligied Wifhi thdat 1@Bdhree
wherein the O- rlng1 orms a radial style seal between

projeqiians,usis wrssiblytoh Brecyadovaietls cags senbl i ng t he wi ndow t o

thenCasent &i E@osﬁfe%?s%%m@dc% %r%%a@urﬁ%%@vl@é @‘éﬂeﬁﬁzﬁh&&ﬁ th@ first
measuring device system further including 20

meagysing WaHEels g ipFRgsurhEeasimeg deyis. Abe pregat digciisae a%ﬁaﬂsr%des fora
mea%fng gEME@S%{S’[CI%%CWﬁ]@ 5Pt H%gsuﬁh ¢ 1&ARNs 4 an%@ramﬂé hBBuring

strictures of the renovable rihg are rel easably
devigecured to the at | east three case protrusions of the

Caﬁ’ﬁe é{gf;fglf& S |a¥stc1)§)? e f&rqb Ja%ﬁ%@i& {))5@191\15 etntﬂﬁle

0 sea et wee ermva e i ng
gaskatmg nhieria) s, O-Ting, apd ed;lernh] thk Oaingdoms aahdid sposehldesvden the

windh HAIH 0 af[ic?é’és%mbl rést m‘%kﬁlio pcipe at |east three
mating structures I'Ng 25structures.
Th&hppresardisdibsse] aquvraa/mls ﬁn apnaamndlgsleﬁoer syatemefashar iretpding

a rebE TN FREEE: el B welRot b 3B B R 15 e

matifg mmrmfﬁhewemevaaieﬁt@mé fglehdaBly seameédud th&]glt Ragtéired dakg
erlnteretlnln n | Xe

Prottys R0 R OFIELIE e BLImOp I (k1o ohe et S dnsce e

windoit Wi Ghd reMgyadidead @rsase. TME pRE@S 8¢ oshechIsoired i sEor a
al so provides for a neasuring device system wherein

meagysing rd%‘fl%ﬁ WFIRE YYHerr the o psskidirey madiag FEtF B H° RS By
stru@firedPi ng or rolling the back end of the retaining ring
over the case. The present disclosure also provides
f oFhapragatdisslosyreabspipeeyidey & 8rmsapaingidaviehystgm wherein the

window is a plastic molded window. The present disclosure also provides for a measuring
device system further including a retaining ring, and wherein the retaining ring is fixedly
secured onto the case to seal the window between the retaining ring and the case. The present
disclosure also provides for a measuring device system wherein the retaining ring is fixedly
secured onto the case by crimping or rolling the back end of the retaining ring over the case.

The present disclosure also provides for a measuring device system wherein the at
least three projections are snap-fit over the bottom lip of the groove associated with the

window to secure the window to the case after assembling the window to the case; and
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| east three projections are snap-fit over the bottom
lip of the groove associated with the wi ndow to secure
w0 b@owsisdow to the case after assenbling the wemuszog080974
the case; and wherein each one of the at |east three
n [ [ [ It | acent
wherem gacillvé)g (?fttfléj 2 leasithl% gvrur&ri]%gr protiu ung)q? argﬁ#ﬁﬁ ggé%@?ﬂq@%
adj af:e:nt sisc paassionyg fetevd wendfiore faca ssherfits mgasulieg ddvivdadict o
The ;ﬂ?resent di scl osure al so provides for a

se
sl e apEIER SRR g e measar g Sdevi ce. system
| n Thel pifengt Piscvgued aig) modésdorad meéthdd ﬂosmamm"asurmgmgnﬁwmge

| t t
devief gL AU BEY Pidhies SRy B AP T o
thret profdcticrRAGH b 16t m@wlc@@ pi‘d'tﬁismhﬂ q‘al:d!lrdﬁﬁ?g a winflowof the &isdt
t hree cl earance not ast three w ndow

meagpraedgeirphat m%{wéfs((ﬂ)u %t jca%{ tl@j’P“oﬂ%"’éam?\ﬁ%tF@rsﬂ(lQ Mecast besd aindow

protfudloh§iQRd (iDFd pde%, Fh&ehtirbdd fulRe Riuded Motk 1lpe dhérein the
t hree cl earance notches are conflgured and di nensi oned

at lepgy thipq epranee nefehes areerontigiredeand dimensiopedtp ipBor thegt lopy dyee
proﬁé’if%n@lto IJ 83 thelah1c88 tIﬁ!:eQ%a@aﬂﬁ@ n@’[éﬂe&‘ %@n ﬁ’!@ﬁﬂe&s@ Bir&icldapisd
hree clearance notches are ali the at | east
notOﬂlPﬁr i’é@aitﬁﬂéﬁi with therss leas nthreﬁg)ra@gtm Sb}rmsfassen@lmfﬁ%wnflw toke
case® ein %?éa Jh%@ Frlgy ec 1&@%[‘ ctolﬂﬁglﬁecpé: | fRfdsRRsd -fit over
con Igured an sl one it over t e ottom
the patiomdip aflflee grp@is\resoaigted aiithttieedvindevh tOt Jeeurqihaaindovotodlecaase
Wheé Flge g}ﬁ%ﬁ%@?ﬁlﬁ% Cﬁ%%lge g?téﬁeﬁo Ll&i)e(ﬂvlth ?‘ﬁsa ﬁgﬂ El‘?gel prg(] e%tlons
duribgnassenlgy of e tviralos t(t ﬁﬂbwaa;em grhasmelniﬁtyeasrfthmh @indowgostrusions are
confih AR EhEl B alTylh e ERaetith R el bRL Mg mpions
and defide aaledst ttesd clagaice Batgldhh eroaitd the &stit side roéﬁhem&amrmg device when
rotrusi ons and define at St t cl ear.a
the RGeSt PTaRd SeBaonitoed GEF be  RET neseSinRRE Frdwinee
assemgflf]bﬂtlﬁﬁéwmﬂmjk eathié cdsbr@erah mamamsetm&tmh@sw @foﬁuﬂd)nljglgtftﬁd
th the at le ree, proj uring, asse
Gomét{\ﬂ %“H&HW“F’S“? gab%‘ggac MEPgtgﬁatt Fist Qe Mg H"H‘i“é*ﬁs t be
posiVibid WStwRERIW IR BE cadeDratihisioRitol fol @%uﬂd‘ﬂoﬂ'fﬁ@@@th@ Ted
to, all ow each one of the at |east three w nd

meagpr e dgeipohen the Héeﬁﬁb%ref« clspaacepetchesric ?%hwﬁaﬂ@ﬁke st
thre® Bﬁ}&ﬁ@is@ﬂﬁné KsdnBIIbAhE %H@lgwfté ateaded, v1ﬁfﬁgtal'é§skfehﬁg3ﬁ1ater1al

nmeasuring device when the at |east three ¢l earance
Slzeﬁ&réﬁ@sthangéwﬁ@tresang e easkgiingmetpréal i the gepeve; pag essembling the
me“p{oqﬁé iQ0hs during assenbly of the window to the case;

provi ding a %asketl ng material sized to rest in the

gr dbwpresanbgisdlonyre dise pyarddes formgmeteaddor mbnuifavturing ageegeving

; S

o BPYRIRN D8 USRI . Ll IR =9
presetrliscmedre pis;mgrozideetes amiethgd @t&\ma@efastyéngmmﬁsmw devica@ystem

whetﬁ'ﬁ%& firs %Sé%srudn d%?c\éllsce?te pera err%g’assur & evf%gu“ ng device.
resen [ osure alFso prOV| ora nethod for

rraffhé petont disgdosarcbagusvidey fmi'el\mﬁbocsfysmmfamemglanndakmng
t t
o o TS S L S P TR G s

radidlBtylo@all lRtwdeh f.hefvﬁﬁdldw malgheacaﬁe&sdu ﬁssﬂlgbld%\/ch@ﬁuﬂw @i case.
[ rin and

wherein th aske rial

vmﬂ“éi’fﬁsef’h% 0fp T Orrﬂaraﬁt%?d @'ﬁ W&‘f%"é inepamsRREine
dewEﬂ@sﬁMn@ﬂH\éerﬁ@%r@\a&lﬁg atdn@ivaiale ikl iAGuddIar Mhin RN haing

t he case

4
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The present disclosure also provides for a nethod for

manuf acturing a neasuring device system further
WO pbosEsmg) provi ding a renovabl e ring that i ncPemEs2088/080974

| east three mating structures; and wherein the at
struLtﬁl%§;tanP Whgl%nﬁ% étr]&slstin(r?g ﬁ}a'tiﬁis?trugfuri{s %? the ?&E&%pﬂe Ginb 'aftd

are releasably secured to the at least three caSe
relegrably seisirairts thefat tehe thras@se wotreima obihk yass éewieasablyesecure the
rempy; %Pevr%]b | 1§ ﬁhrelcrz}% atng i { ﬁggl AR IR ettW%el’? e ¥elﬁ&$_?1lg\nnﬂ$ N the case.

Betweelr the Fenovabl e T ng and the case. ep esent
Thedirsedtdisalosurahlsopiprided des niethod formenhfdctufing a measuring device

manyf act ur i nmeasur i evi ce bsystem wherein the
sy HefR Gt 5 s PR e SRR S PR e g

St IThe pres@s disclosure alsd@oid@send metheClopsumdadhriy anavirthes

for a nmethod for., manuf acturin measur.j ng devic
deviee SYSlE WREFBItHE iRdovs s gw%e@wagd?wc e Prgssst dissleyrg 2iso
provill® fpi BH@Asd @t SahdTedtirtedl BAsRIR\lefessyb@m Bt itdifeor
manuf acturing a neasuring device system further
proyiding g g1HEmS FiBgiand wheram s iaH ey g iF §redbnif R PP HercRss to

seal tRd BinBbW GethveBOiht Retdihit@hy aRiBRUERE TRlHReskMRRUiCRERe hRo
10seal the wi ndow between the retaining ring and the

proviggsdor appethest fos egpulehtegggugasuriizslsvips Bvicaeshereds thy retaining
ringTEERQH, JcLbre BN ERCL Uy RE i FRA R AN e BRY eE80SHSIBMing ring
wherei'n the retaining'ring i's fixedly secured onto t%]e
Ovelcféseéf@_y crinping or rolling the back end of the
r el BloOgh gfgéi} P 8o Jr@ﬁg%gf&ea mdh& ﬂ%¥ RRMceHRG ASithe

al so provi or a net for manufacturing-a
devive assten wherdib dewit bestdlyrst pmicviites eicrsnaphét ever thebatont ki efghe

. T ' .
ool 35N S AP St BYIRAPer b,
wintlow tdhbe casendivhecinaadeomslof thg at leest Wircedoinddvo ptokresiciases

and rei each one of the a east three w ndaow
pos Pt te6T o D SRER B B Hanibi P el AR oy BT SRse e s
mealirdigrdd SicoO ifer hGemblinp the wiidoe té thendsef ace to the first
measurijn evice after assenbling the w ndow t.o,th
e Aas g st e Lag gt et walries St ifgspEsystems
anda%’é%oﬁ@ﬂfth@ﬁb&eﬁﬂ%is@és;ﬁehﬁll%a_ﬁlfa;ﬁ@eﬂoﬁ)tﬁdﬁﬁﬁipﬁ?ﬁiwﬁﬁhﬁcﬂdﬁrs,
0 t he pres nt ] Sclosure W a ar ent romthe
partigalagly hen B”ﬁ‘? rfearnetnn vy hdhe ﬁ%’F’%‘F’E@EE‘EFy when read in
conjunction with the appended figures. BRI EF

dD 1, To assi st
' he art in making and using
l.ose

the dis sy.st e 25and net hods, reference,i s, nade

t o TS BRI TR Bl PR RRRS and g G108 FRGRS
and pRAle etfbieeeds eadod tarmppeddod fipmed, waérem: measuring

bty PRSPt fb sl ot AT SOy d5 s Rbconding t
the geRaddisgsurepbefére ARASBIE Ng devi ce according to the

resent disclosure, after assenbly; ) )
P FISgUI’G 2isa fronta?view of an embod?ment ofa Xleasuring device according to the

B

present disclosure, after assembly;
Figure 3 is a partial cross-sectional view of an embodiment of a measuring device

according to the present disclosure, after assembly;
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30Figure 3 is a partial cross-sectional view of an

enbodi nent of a neasuring device according to the
w@e@sests7gli scl osure, after assenbly; Fi PLF/ES2008/680974

a perspective vi ew of anot her enbodi nent of a

r gi re,
eé g g gan{\;sp&%vé%%& oq'@[?&her%mggﬁmeﬂt%ig ?Qulrlﬁg dgv\?vééo :

acccardmglnceuheerdemﬂdwniur@befarmmﬂoﬂy,ng devi ce accordi ng to

th resent di cl 0S aft asse '

il > BRt SepR ind bRy PRAREE mers e S rete B o

theprema&smbsn@,aiMmmembbcord| ng to the present

et et el L E BT e R ah ATt Grehs TRt

deviiemtcbﬁinagae @H@ré@nﬁdmctdaﬂewfesmémlﬂy .scl osure, before

e 8 is.a fraontal view of
anéf%? ;/emep?f:élﬁ? vigy Oéglr-Pé%e &mﬂﬂﬁfgmaw? B BeaEgE g5 t o
acedr@inB & ﬂaegfeeéﬂt dié st BetbR as@fribgr, assenbly; and
Fl ur e is a partial cross-sectional view of another

éﬂ‘fffh% e ftﬁntaévwﬁ aRqthy cabodimentof @ gieasurige deyigerpgcording to
the %‘E&%@ﬁ%ol&*uﬁ&h&%%s@mb@f ifr assenbly. DETAILED
CRIPTION I'n the descri ption which follows, I|ike
partgre? & apartiberosstiegfingplote™ efraotpeamifodingnt pirh MEPHiNg
d Qgggg% it goagahuneral s,
evrespgcu i Jbrésggtvf%ﬁ%gjﬁr%és ar e}?not necessarily to
scal e and |n certain views, parts may have been

DEEXRGPEnBERIPTanNpUr poses of clarity. The present
di scl osure provides for systens and methods for

f alpy the AbicABLSPASEN folBwsl 6%k GaE arEmbtked ﬁro@?h’&ﬁ tHeQp@AitdBon
therm)neter or the like re particular t he

and drapdrasvidighesagie refeispes BmsiAly Espechvely. nlafaw&jﬁe%stwt

nec@Bf 1%%'8519 §ncf i rceﬁeﬁrb(u'eﬁ@p‘aﬂﬁmﬂ?ﬁaﬁ/’é 'Bbéﬁ%x?@éfa@e% for pur}ly(oses of
assenbl i es havi ng at | east a case ow and gas t,

clarifher e t he measuring device may be
The present disclosure provides for systems and methods for fabricating measuring

devices, e.g., a pressure gauge, thermometer or the like. More particularly, the present
disclosure provides for improved systems and methods for fabricating measuring device
assemblies having at least a case, window and gasket, where the measuring device may be
assembled in multiple different ways using the same case, window and gasket. Current
practice provides for the risk that the typical measuring device manufacturer may be required
to maintain an inventory of several different types of measuring device parts (e.g., cases,
rings, windows, gaskets, etc.) in order to satisfy customer requirements and to allow the
manufacturer the ability to offer several assembly options {(e.g., removable ring, non-
removable ring, no ring, etc.). This inventory requirement is confusing, inefficient and
costly. In exemplary embodiments, the present disclosure provides for improved systems and
methods for fabricating measuring device assemblies having at least a case, window and
gasket, where the measuring device may be assembled in multiple different ways using the

same case, window and gasket, thereby reducing the cost of manufacture and reducing the



10

15

20

25

30

assenbled in multiple different ways using the sane
case, W ndow and gasket. Current practice provides for
W b@9nssks t hat the typical nmeasuring device  PCT/US2008/080974

manuf acturer nmay be required to maintain an inventory

1nve?{0rysl%¥1§fe?rleng'off Bﬁ%ﬁ%&%%ﬁ& sifpplidl® rb\ﬂ@lngg‘ﬂgﬁﬁﬁcﬁﬁr ts
, cases , gaskets ) In
Commedml adantage ﬂfm‘lyﬂtlﬂast orrer requi renments and to all ow
f r
?ﬂgﬂﬂ‘}é n%%ttb' b drévhg% Frhf 1h %Xﬂl?lﬂﬁfgié %?%t“ée?rgv\éggﬁ]ée 1??1%1%‘!:&’ a

measurrmg de*et:ecl() depT:hng an mlmdtmmw ofthqmesean@mlosues Eonéxatmpiag
meai‘)t}r é]§ élﬁ‘flceg iI’HSI(T:} yolgeuar %resslrl% \}ne:%gusl:l%x b 1|ce 11%lu%%olgut HE’H n’?ltedttgl %
presiet Bags, 4 wessialannsdader ngthmahs Ul |aﬂcgheiembodanmtsmﬁﬂmhnm§dev1ce
10 i5ig e BEOTEE U5 o HO R BB RISGe PO i Rsanirn device
are 16t tHe@nhBNhead@it déSicatghdtheuls derBsed &bfcondhite aMthamcprinaipks tof the

t herepy reducgjipg t cost of manufact ur re u0| ng
presméh%f)ﬂ%ﬁf E‘S‘i‘@/g"r@a‘ﬂﬁ’raﬁﬁﬂﬂlté‘) BFSGARaek &ﬂear&

descipBi previdedgeir ovi di ng a significant commerci al
advantage as a resulf. Referring nowto the dramnng

an§oy %alaaket Meagpie deionil Y prp be ioug led i\ pntginer syqhipg o £

pipe@a HI%%%Hfédr}Qacgﬁ\éf @€ LitO S RifdH ﬁﬂﬁoﬁﬂzhﬁﬂﬁﬁé’dsﬁ%ﬂ%m‘c@ﬁre&@@e
resent disclosure. For exa 5nmeasuri ng device 10

obtaingy. bee megsppngdevise h aldqyys err@n@péw toebe maagyrery Mihgtherjtibe not
temx%e'rzmnre Stedsfre oRsdH LR VEIug %Jgeemee?sm%a %?%%{eﬁs&lhgaaq&qﬁéch%sm

I'i'ke. I'n anot her enbodi ment, neasuring device
suchi as, far exampées; aBavidemishs orr theiked du pmplmmb@mmm aglagskown in

FigPls 2 STRES %g Wt 38 E%&&te‘i*ieo\é tgeglﬁaaggﬁiélﬁtllgé Eg rtggcl;a‘ﬂg for

measurin evices { coul nc
rotatiert dbouﬂ”rhe qznntraicabcbloéﬂxeorieasthmg geeseht todn sgduds positioras wi | |

repr%%ntat‘i I t% vap earrqe?lglutre ﬁ osﬂ?m elvgcl e\gheltlﬂsr Etl%? g% }uré, rom

description
temjreRaGHd ok Etgne(iﬂhﬁr cmcﬂﬁbntrﬂihe b&uai (Blstpie&td of the mee:cmhg dnecre such
s.a tank

. ressuri re or or. the ik
mecfinigh tRnctnouh of By S Por T oaCRl dhaR b Bhipls Facet SFine
presefitdaicpede. The nmeasuring device 10 alloms a condi tion

to _be neasur whet h .t be E e pres

SoESPRER V1Y T e Hodan EEBy o fc g s
meafRHBABYISMN 0 s UChiscshly halingeXauP] 2 a windBeuredian 4 gablectiag

the like. In exeqplar enbodi ments and as shown in
material 18. In general, case 12 is configured and dimensioned to house and protect the
measuring device mechanism of measuring device 10. In one embodiment, case 12 is
cylindrical. As depicted in Figures 1, 4 and 7, case 12 further includes at least three
projections 20. In one embodiment, the at least three projections 20 of case 12 are positioned
adjacent to or near the front side of case 12. The at least three projections 20 of case 12 may
take the form of bumps, although the present disclosure is not limited thereto. Rather, the at
least three projections 20 may take a variety of forms, including without limitation, knobs,
protuberances or the like.

In an exemplary embodiment, each of the at least three projections 20 are spaced apart
from each adjacent projection 20 around the front side of case 12. In one embodiment, each

of the at least three projections 20 are spaced equidistantly apart from each adjacent
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Figures 2, 5 and 8, an indicator 30 is nmounted on the
measuring device 10, typically for rotation about the
waeemwbosds7axi s of the nmeasuring device 10 to anPERys1088/080974
position representative of the val ue neasured by the
prm&%%ﬁ g ﬁgexglﬁ*\ﬂbﬁfeemb%ﬁ{eﬁﬁ fand hs B6wWR 'fnelsiéMEsel 41889 ec[a?é }P_rcﬁ?
or some ot her condition. The actual €&l enents of
meapzisg Weviegl (igvlpdas I praseshiamrs Anwith eaqh@f the lf@mrca@ﬂpwe%p spaced

fHar
corfEnSPINETREAEh Wl 1} B S BB o
the A deagthipempiofectiing G0 ee spaced namdquidistetiyragart §ord epéhotdident
proj@%ﬁ% ing device 10 prior to assenbly having a case

, a window 16, and a gasketing material 18. In
gensdglictetmdtgutd 1, 4 asdAfcaguiredrtizen theblideen $dastrikee tﬁe

proRREAY ) o O B e T B ik it RNt i 9e 8

positiytled radaluh@ﬁie pepﬁﬁetélecmwstead atwr fdag thed®ntlsideddofangd 12, C ase

12 furth cl.udes a ast three pro ect

on SH8 FY odimqnEs a&%‘ 23 depigted;ip E%é}reﬁllo‘} 8‘??5 o%%e@f least
thre€@S€prb#udé 20 Q8 dphd2t Qfarefiprd 6 Mtadfaben®tash p@truiu&ezi &roiMd the

side of case 12. The at |east three projections 20 of

perimgferof poserlgy atiox pear thedronpsitly effcass lip dn ong enthedigient fech of the at
leasiRh RS 8t prit®SibAS e dphcdaQuidistihil € shattiRinesaeh adfadchedase t he
at 30l east three projections 20 may take a variety of
protfugieRgZ. InfEPOBPREWCEIGTE and af avD shiiskabhd,and 7, case 12 of
meaﬂfrﬁ% Hpﬁ&aﬂﬁﬁ&u&@ f&ﬂ%aéa pkfﬁrusmns 22, with e8h o Hﬁ"f@dnr%éé protrusions
enbodi nent, each t he ' easf three projections 20
22 spaced scwab@@nﬂmmﬂt frﬂm@mh@&@herﬁdﬁsa@éﬁwlpn éf aewdiie pgimeter of
0 of
case g Op e e e S o S S D G R QT g et
thre@@pg(r protrbsaents|29 aggrpaded howaquadistntbydipart §nm cagy aijjasenticass 20.
rottu gégrrpl ary enbodi nents and as shown in Figures 1, 4
PrOvaRg , case 12 of neasuring device 10 includes four
pr Yjithotfemnse BFigunistih4 emth nofasiring dénw 1 0pndjides ivomdow2 (k.
Exem %ﬁgy:\gl I&gﬁ llg%ls(esl né g%nmg) ltra%tg;trnl(])cg]e d: 3?95%& ugh the é:ﬁesc?t
dlsclokl&e atnol Baidd théreee Rathe, edridoons 24) taltee \&pa@@d forms including

i TRl R T TR e 6o e A YRl E Y AR, e

glasd Wﬁqkigxd @sthatike. ﬁﬂﬁﬂepﬁc{ﬁdﬁﬁ ng@ﬁ@ 1p4 i U Siirids: 1Surthed Irﬁ:llﬁles a
e I ment, the a east three case profrusi

grooagg@ Ipzn gxemplyyie %B‘i’i‘g‘a“‘agrSGY‘Fdzétlhg’cﬁé(F s wer&ﬁgf‘c g}@ﬂdow

16. klone@nb8dinRRALrobRE2d dx@itis SbelR (R erfidSSutek erlh&eﬁm&ﬁf Y6,
enbodi nents and as depicted in Figures 1,

and isgepfigyredamd dipenpignad;io tligw p geskelingangderid 1]19) f@fﬁgn tizg ghgppe 26

of wiidBHad. AP&leinplatPihRRATRrRUNA 68 Bdpi GASIE FRIUAL 1US b, 24sketing
around the perineter of case f at or near the front

matasial8 isfn Oxdng. Tpong %ﬂbﬁ)ﬁéﬂf‘@ﬁt&éﬂfﬁmm@ééﬁ is clagiemgic O-ring.
In e)le EIHB&%P&ﬁ‘sQ'ﬁdQE o JHsih ?ﬂ;%re%% Q1487 SRPE Sfhen the window 16 is
eq ui di st ant apart from each J acent case pr ot rusi on
asselz@led pntoe;mnlﬁlféﬂy neSaBIs e ﬂemfsl(hﬂ@ gasketipmpierial 1Bifeyms @gadial
f
sugegafbelitn e VARG, I TR0 ML bl DL PRk ehe
afierps@imblys ilons allg2Rive p:ab@hhneq,bgadk@ngmmteyalal;ﬁas & Nlétrfamm gesleting

adl acent case protrusion 22 around the perineter of
materia:
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case 12, at or near the front side of case 12. In an
al ternative enbodi nent, each of the at |east three

W@ a®e/0§35e8 r usi ons 22 are spaced non-equi di st ane¢HUSIa8/080974
from each adjacent case protrusion 22. Wth reference

t 0 AEMEBS inTFigiftestiNd afd 7 VBASHE 1 OBIHEhGSdcd Bt 1bd§9!h¥h‘é%ﬁmﬁ>w
wi ndow 16. 20 Exenplary w ndow 16 takes the form of

protyyisigns 3% Iﬁ@n@j@aqurn%\thc # llqapidligh thtﬁi@wmrfé@éms < @fctleéqw ko
are p0§1’ﬂBﬁ’éd elrél.?ﬁitt}?edpehﬁl%feﬂ)fw E@;/ IT@ Q’ldt?%m TR Y%t m}ﬁgw"’lﬁ In
vari et out Imtation,

forms, 1nc

exelgwla‘S’@mhpdid?@WS akd @akelwd gt Etgcrewl ricod/7, taioh eftpe até@hsgthe@ss
wchtéw“ B%P{nsuﬁm E%%}Bangéﬁfﬁ éMn'E‘ Yi’a%ceﬁl Libs ‘Bron‘ﬁ?mg SR LLLS he

I gures er I NCl udes a

perugctemzfewﬁ@W 16 aboer nearahefrant ylde ohetidoe rtﬁ Ingme embodientseach of
the alé zc%%gl?r?}%{wfndow I‘p c%rusmﬁ%ﬁﬁd aqcta %praacﬂg}]%ls\{\a&tl}/ ﬁ%arthr(%m eacg 8 u]f'iccnt

oove ex oun

winduey prowiséon A3 Imexedmlm)l&nb(&ﬁldcntsmd@nfshcgmnﬁ (ﬁl@ﬁ.’d I, 4 and 7,
. di i oned, tao all asketi.ng materia
windo T S ik Soiee P A T T e i 28 b eal 5t e
four eﬂﬁmﬁtk | premdissona 06l slﬂiﬁedj@pl(ﬁs&a&ﬂy Igphri:ﬂ’r@hl E®$ adjaceht diidiow,protrusion
asketin mat |a is an r I n.on odi nent ,
28 agoagtﬁt' ﬁ’gm °“ft§6 %Ora‘ﬁarétleaé‘t"g Ridy P%W’QS?WEE

atterﬁatmh@wn@moa@h GEAAE St 1Baxetha® vaR@Mprofusidnd ug ef sgacea nort,

7 and 9, when the wi ndow 16 is 30 assenbl ed onto case

cquidishgy e Heesh pdigrepievindey Motrsio28yasket i ng mat eri al

18 Ak Qg i Fioathsal 4 8dd/t, it 1608HNE SR ldBEat WMaBARN: dLaraid
the case 12 to nake the measuring device 10 |eak tight

notchgst2dy Imenpaamogiment; therst lepst &nepatléayancendielys g at window 16 are
posﬂ@h%h QIOMF@th%Eﬁﬁét@J of %ﬁndo%v B %h%ﬁa&%?ﬁ ogﬂéif e lﬁgk s dc of
mat eri al . As

epl ct Figures 1,

windgivhtfovin 26 efampldne embeihenicsschnef theaideastthice eleammmches 24 are
spac% %&H%ﬂp %aceh&l%ﬁlcg M“%H%ge crﬂﬁod%cdt %gccﬁ IBHJ & Feast

ow pr Ions dow posI‘tion

threacvlcanme tlt)tehep =1 |ampmed cdiwdwtnntbwpm fromteachr adjasant cldamnce notch

24. n e(;cn;nBI?& ag em O.dl Psda%Was:L gnfw Zn ?%grr&; %%d%m&%%ﬁg@%f m%g]s(tjlring

gur es each’ o

dcv:beewsmcltldiusé@rﬁleman@bawtqhemér with emch of hedow cﬁaameajncacpm 24

spacyd Ry GPinE R o oo e 3R o2 Pt o
embudifmeatyeath of the aiesst trde@ttiarmaed notehech @k spab&l @in- dq&ﬂ&tantly

t hree wi ndow protrusio 28 are spaced equidistantly
apargy %{PF“WPQWF ]ﬁa"ﬁ'ﬁea‘@éﬂ%w ndow protrusion 28. In

eXBigk @mpo@ieAtnIBNHSwa I gﬁre§ @3, le RehFd f @i o feadk thre and
7, window 16 of peasuring devjce 10 i ncl udes four

clearghesdi9lEheT 4t areiRgsiieaedaoung thqpesneter 8 winda™ 168 thet ach aeset
the AR 1R{t S HOR s SPBEQSe EOMbHhiHIhaNtH aYld Enatypztstat@cﬁfafétat Jeast

adj acent w ndow _protrusi on 28 ar ound e perineter of

thregyglppange nejches 24 of winday 16 mdren Wtftﬁlpwéiﬁdseaswnhtﬁm@% 12.|jg an
exenﬂﬂar? le&@&d}ﬁl%lllt\éﬁd Eme% mtgure qa{%ﬂd@& 1k G?m@asuh idehpee

W ndow protrusions aré spaced non-equi distantly

inclygegniopr ¢leasence a@thhf‘aéﬂa@é gachgf ﬁvd‘wrmle@tancpsnmhe%‘i afAQOSI'ﬂOHed
arouﬁ%@l\éﬁ} dﬂnﬂc’tgﬂ Wu?(ﬁ)wlhﬁh% tﬁzﬁg c?n on)é"'of‘ﬁiQ \1%%1;" roﬁtﬁ!ﬁ&ﬁ%@ of fasc 12 may

es at least three C earance

aligrewitiodidmenthypadhienaof thefost cledriige nofcka2d of windowdledie wlrmbw
lsisvgs&g_‘%\%dibgmacrag p205| ti oned around the perineter of
W ndow

anJaadJacent to or near the back side of
wi ndow 16. I n an exenplary enbodi nent, each of the at
| east three clearance notches 24 are spaced apart from
each adj acent cl earance notch 24. In one enbodi nent,
each of the at |east three”clearance notches 24 are
spaced equidistantly apart from each adjacent
cl earance notch 20 24. In exenplary enbodi nents and as
shown in Figures 1, 4 and 7, wi ndow 16 of neasuring
device 10 includes four clearance notches 24, with
each of the four clearance notches 24 spaced
eqU|d|stantIy apart fronteach adjacent cl earance notch

I T o o " o, oy
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cl earance notches 24 are positioned around the

perineter of window 16 so that each one of the at
wo e@9s535hs ee proj ections 20 of case 12 may al i BCT/WA2008/080974

and may bypass one of the at |east three clearance

NotE BeSentbd AenVbHONe LGt di@l:@d}rm\é" B}dzg nth® ehch cﬁ%ea@maﬁ Ghree

onto case 12. In an exenplary i ment and as shown
Cleararﬁwfr:rl@feheé 24 withjopighthel® legst tht@aet@rqcm}w@@vﬁle@nwssmt the
win?(ﬂl@ lléj S’oe AsHed %h %%Iﬁ B%e Bk qf‘ G3ih %ﬁle e‘?faf% ft st@rﬁbl‘iz%%

_tour c arance not 24 are 03|t|one aroun
disapsemiblieg @p MEASUNE) d@)well@, asche tté&tastethlt@h clgarancgfnotches Zdgugy be
[ - .

posf R LR 0 17 T B s 30l on
or r&ﬁowhdrthwvrmdmwl 4 & ordroasthe e ddl. hmncexc:ralslery]cmbodiment andlam
B0 SRS, TR0 Lot DEGRAGEDs ) BRLBH bbbl
and (byl eligfing daeh aff th¢ fastledrinice aotpha)2d atithans o2fe fduh pjeetiansr26sthis

enstyg R 28 et T el S BE S Be Paed 12 iy B lerafiRR

assdﬂbﬁn@&&ﬁ&hﬁieﬁ@liﬂ@t\hie@r&aﬁﬁng dsviteh®. at | east three
be 5posjtioned and confi red

ce notche 4
?Wfﬁltt%’é‘d’ée F‘HE dg‘t’eftt é’g@t@ PI9SY R ISP Bireand;ag eovspn g
wheh hig: 2 0kl kttthi@dcl8drance MBNRYs 2Q ard dN@nold WwidoMe dedsOthfde pf‘d'&:lﬁbns 20
t he case 16. In_an exenpl ary enbodi nent and as

S
and ithe vepdRyY L6 i asspmplsd AntpéhesiesiiZa s3shioAg Oidhs pidensnibree ﬁ%sr:u des
prothRidhs £1 888 ARG VihOhE ReBagdthst R YT 1Y 2Bk IRy iB&SNpefrudifiR 28

four clearance notches 24 with one of the four
of “ﬁIFCE’JWe]ét ilb A exzmplarn prabaskingent erd asishewn indigiire dovpasgingalsvipe 10
incl% el cRAkae ngfcitesojfl foﬁ?m‘éﬁ%ﬁo&% %O Vﬂ)ﬁlh:age' grbt&idal 825d four

Oassenbling or disasse measur I ng
wingdfwy protsusions 22, and when thedelinclesrancd mpt@ne%arb@bumémth e fowre
pIOj 9&%??% an%'tﬁecxlvﬁ’lﬁb‘& §6 ?srhgseﬂﬁe%rb%}q&’baké‘t FhdYog cdse M}%Em{rﬂﬁz
at lea cl earance not are al’l ﬁ
alsotahign with hbisst ag#ing ¢hegfowj vaodavoprstr@goraag of Wmdwwridow 16 is
tafﬁ gﬁ%' e%tq)ogime ‘tt{t]:ea.hg ) éf?ﬂ'-f: St%‘éaﬁ 1'%% CP eno%theé féﬁ \%fth the
ree case rus ns So a and res
at leagy aruespropmmnstzo timareathal tha st lemshthme memﬂ@:masmns)t:t ws iabgmd with
15, of window.16. |n, an exenp
the Geiin®h vl PhoriRion 25, 37 ARARL AL e SO AT bl Ry e
ability e hittke cledrartve aotees 20 atd alighal veidt the peje2fions20U In amasemplary
protrusions 22 and four mnndomr rotr.u

emtfyiient ind 3 Supindh Bl meupee e s 0 GIRT ouf Bparifte potches

24, foheprbRetiond O] feGtdasFotAldioan ol hduefoir widEW %truao@eaemltm
onto case 12, the four caseﬁﬁrotru5|ons 22 al so al

aligginent obihe Tqus glearanpsinqiches Havithas o PRAISRHGNS 3P eores et Qe Tour
caslerotY\dsR)ﬂ@E‘Q ) ah%@li Ryifh e ﬁ@@ﬂﬂ&m?kﬂu&&% R 2 GRRBsuldg device

he at | east three clearance notches 24 with the at

assernéttfg wilf favedhesblje o fedd ilstho Bpupplsaianss netghas 2¢ gee adignqdaidh the
1bmﬁﬁ@8§mﬁ§ﬁﬁ protrusions 22 are aligned with the at

I'east three wi ndow protrusions 28, as the neasuring

deln aditipnsiaphe embagitent Hhe/alignmenthiticiat iﬂat‘iéhrﬁfe@lse prptrysis 22
witthe AN AR %&daaégr&ﬁsgrbeéﬁtrt&aﬁgremhmhé Grolf Rh& GhLONS

20. I'n an exenpl I ment and as own I n Figure
cleatancamegiouy Mrgo@é\tha:%ortt ide ntthethessufingidevaded Arbierche wi:ntdotwéé is

t us

asse%%éﬁ fomfoothjé caﬁ% giwel‘é rog? %‘%(I?dgmn%nt gg{he g%ge%[t E sga{ure Ann%g tshowfn in
Figurdsd -3, oluer at ddastaliran clearaat: cdpisis 34 alldwhfot the afsettably of a removable

projections 20 ensures that the four case protrusions

22 are aligned with the four w ndow protrusions 28, as

t he neasuring device assenbler will have the ability

to feel if the four clearance notches 24 are aligned

with the four projections 20. 30In addition, in one

enbodi nent, the alignnent of the at |east three case

protrusions 22 with the at | east three w ndow

protrusions 28 al so ensures that there are at | east

three clearance reglons 34 around the front S|de of

o e A~ Y .
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ring 14 onto nmeasuring device 10. In an exenplary
enbodi nent and as shown in Figure 1, neasuring device
waoovnsdseeles four clearance notches 24, four PCT/US2008/080974
projections 20, four case protrusions 22 and four
ring W4 BHEW ARG WSO ). 28 an é&%ﬁéﬂﬁeﬁbdm&ﬁ Bhd £&fshbPRinf1Qkre 1,
case protrusions 22 with the Tour w ndow protrusions
meaggingdeicel{sinpludesonclopragecoighes 3o fur proisstiensc. Bregrons
Iorotﬁhémt?‘}s.Ir 2ung f&ﬁ%ﬁde‘%@ﬁrﬁusﬁ’&s 98, bl %e”é‘ﬁ%é%ﬂt BEthE ) ERe 10
ter the w ndow 16 i s assenbl he case 12. In an
prot@lﬁ@nqﬂ?awh @i iviedow rpitisioss shalwnenswesihgithere are fpyeclearance
regidri4l aﬁ:luﬁ@{h@%%ﬁt GEA A SmARu RYRe fu%ﬁe&h% v@ﬁ&cﬁ»&'t’é % a%femﬁled
renmovabl e ring 14 ont o heas ring device . n
to the wase d &b bodnmepmplefy euﬁlc@dmreawltitas dhcyel in$igues hitie faw cddacance
reglén@ 34 Ia g\{fse or f’hljcrg%/sg nF]g/solflgllré] Y gl\é Iﬁglgm} Q tnan}éasfulfllgltg ?%ﬂce 10,
| nIri mﬂembacﬂuﬂemaﬁ‘thetmessem dls(almmre 2104l as;tshmm unrféguraszl -3 Imeaguring
.e di .the ,at |ea thr matin str ctyres 32
aov R AR it amERPlelptg s RERH ik g AR otffes three
matih@ sencaldss 2t nonelefnboditeng thel ae Radt tltrbmﬁamg&truagres 32 are
Str ures 32 ma ta hefor I tin .
posi gt UL SEPERDISGHOT HEF G eSBD Cine oL & st e mating
strudtihrBd 328€layt ARE BE QrmRATR@Ied nladfigg afuch@@siltholigiee pRbdndisclosure
5’?5'&8‘5 ures 32 may take a variety of forms. 15l n one
is nog frgssto- Meaéh%%&ﬁﬂ thrge mﬁ@rtﬁsguiwreé ¢ g fake fatigly of
formseast three mating structures 32 -are spaced apart from
each adjacent mating structure 32. |In one enbodi nent,
eabypngemppdimsnt and gsshopn i Bignistl; prgh of the et lgastdirgmaing
struRBC ek e QAL eﬁb‘éﬁ‘ ﬁ%&yeaapﬁﬁéceﬁtrn%hng aeluRdbACRhe E’BB dilent,
structure 32. I n an exenplary enbodi nent and as own
cachj of thejag lepses three mating\stibetares phere spackheduidisantly apart frem m@
res
s SHEYEM FRefiE 32 ) D R erh Dl Ao B L Seh A
remcrvablrs mige 34 mghden feu3Ratingstragiuras 32 mithtchaheol éinebloehi masimg structures
ur.
32 s;ga%gJ]e dﬁ%%ﬁg%h ﬁ@fltgeri]c:hpl genqﬁntta{l S(i):l?lngt[;l % algﬁ%gl?enﬁﬁge
embnchmlemtgeash Dﬁtdne atrleassmreelmatmgl etrle:mn@oﬁzmasrﬂpacefd mmeqtpdle‘@mi}t apart
cl psur.e sh in Figures 1-3, when the at
fmmleélgl%?a‘)? Iftenéazi‘c ggur%ur{cg%\ﬂotches 24 are aligned with the
at Inl caasmbbdimem ap e pmtantolinsloﬂﬁe amnbhstshey 2viignuaeni -3, Gvlies the at
ed ont he at | east .three ca
least 355 s Qs Besaharcatieher Dy At B RE It Ao e e
winddtv leaasdserhble®entiveaze Q1Y aﬁﬂ ﬂierau Rhd ﬂﬁre&&s@érommmlﬁwz 4 alligned
ure that re | east three cl earance regions

W*thgag &Ff&@ﬁl&stt%atﬁ frfireg W&@O&’fpf?f@ﬁ@a%%%f vBavE &0 IDEnsiTE Wt

therd eh@atwedaﬂmwe Lﬁaﬂaﬁceafé@@fﬁtm%&am RS 8dd &6 méSinsaIRYBe 10 afier
ing 14 with the at |least three mating structures 32

the W‘fﬁilP“bbﬁ 18@?5@@&156 PPoSBEUL GMGFILY 't“?ge”c‘ﬁ‘gfbthi ot lgyst three mating

strucBE&SI ha b dE1¢A G 8Ly %&u}era ohﬂ)' e &a@@ 186k Qe dLBics eS iRl dihe
in place and to Seal the wi ndow 16 between the

windogrk$\sardy i ]ﬂ@cemd rgalitheewingdew 14 between the remayalp}eang 14 and
the gfdyadi ment, after the window 16 is assenbled onto the
case 12, the renovable ring 14 may be placed around
t hla oni pabedimentaafter hasendow Kois assembledotfo theerassf 12t the ramovable

- ring hf@lﬁ{? bd Biﬁ@e% around the window 16 and case 12 so that each one of the at least three

mating structures 32 of removable ring 14 is placed in one of the at least three clearance

11
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mating structures 32 of renovable ring 14 is placed in
one of the at |east three clearance regions 34, and

WO 200053 ring 14 may then be rel easabl y secup@rus2u0£080974
the case 12 of neasuring device 10 to hold the w ndow

regidfs E@Mreinyvdb[b rilgAaen {pthdneat @bl B ufc@ @Al @s¢ Ingr 14

so.t e of . the at le st three matin
me@?fﬂ%@&%ig @?Oﬁlda@e Béndew, 12&%%? Inglach Sé aot%}mgdlgf'oﬁ%@%ble ring
14 solilt 8dchlog@st thé At HRe ans stﬁi‘cmtrmz R3S &awalﬂ)eydcﬁ@d ko
where one of the at | east three 5case protrusions

one gf the 31 legsh acaseetionapldha mgasdag ﬁlq*fgwalg&ihﬁ@tona Akthgft It’@ﬁ*étha?te

casd #88dsidnb 8 Gre Wi ALAW Al LMSERRS a@fhst Ael @ ihel 2 M AL Ewindow
ring 14 is rel easably secured onto the neasuring

profensipng &8. 1. ftergemenaliletring 1dilsrglsosally sswuadrastoythy mepsusipedevice 10
to hbRMTRVARL&G i 5 Q&uﬂeﬁ/ HﬁYaCQ ‘?erﬁ&)&ﬂl\é?ﬂ%ﬁﬁ %%9 %MB%@@HB#: rﬂ}tge

device 10 by rot ’he renova 14 so t
meagiritg doviee o by tetating theeamvabhn’@e 1frae thﬁ‘geasln ongotfihress 1e@st three

S LSPGO, PR g i ¥R PR 45

pUSEﬁfocﬂmf tlwh:ame i \sdslstﬁcrbiffcprnghctrhhsamwhng thg netesniriog ddvige Hopfor

exal ngl%,gg Iw’re]: él u eer\g;llc%eés 6he m ai:sco tﬂngl}rIflglgs u{l% ef lg%»: gfthg: he
meaR@iizgalaviseinehagism (elgy durrglgrrqp:m dt nmntmndetmb)n ce work).

In,an exe

ol RGP REG T e ey et ictudes

four2dcardnOthiotgHcO 24 Ehir @Rgections X00 Bur €8 Bropuérs2Sia0d Soul RirRIos
four ﬁ%ndfﬁ%%SDrOt usi ons 28, and fu&gger i ncl udes a
pr OtFLEf?B% |8 & MAudes o IO RREFIngRT hdnsoP Rt igsguegres 35, In
one @MBoEMBRAhIBI¥hoRA th Figurs N OWRenl the fouBélERante nWORRA 2k AR Aightd
cl earance notches 24 are aligned with the four

withfhe foug profsridons g0 gpdithe pandgivnlfdhassembled orde easp | g Hiedour case
protﬁf@ﬁ)ﬁs AP are alcheh B Ry fes%ﬁi%stﬁﬁé)foﬁ#\%in%\ﬁ RAru@bR Al dr Q&nﬁf@,w 16
and rest agai nst the four mnndom1protru5|ons
to ewrevﬂlmlw a6 fqup cleprgufcacgionad 4arraind thefent %@ﬁoféme@w@aéévwc
10 a@t@ﬁﬂh@%d% 18 rl@éé@é;nglé@oﬁ(g Qcﬁé 12 'r(gi?owﬁgle Wg@?&' Gt B Iﬁﬁmg
O after the wndow 16 Is assenbl ed”onto case 12,
Struc?t@rﬁ@%mmébff ictegsably sgpured ertethe gese 1Raf mn@usmg dayica rléso [334d the
windlBY 1 SRR g3 FAT ALP AR Jo1RRE B demBlable rng 14 and
the gbat® and to seal the w ndow 16 betmeen t he renovabl e
ri th afte

e?rfg‘\’/“;ebﬁme °F H‘?"F et reﬁ“%‘éaé’P ik r%“gB? dn%“%%w“i'é A [c]éea“d

caseZ2 sodmeecdcR oﬁﬂnetfdmtmaaag ktroofurdst3@ of emrovatelt tingy 16 platmirmme

32. of .renovabl e ring 14 .ar.e ace
of T AR BaioBh e PP UGB o7 Py EF R e B ase
12 off elegsmsiapgvicaous keld dietwinddve | €aserelian pifacm@astannmle removable

ring 6150 5t 52 47D o LA B E e e doees S FaY oY Fiehemy eawed gio

one b@e foab EectTBdsl A eheShdabuiingldesic3 2 Whfe b df@:leefaﬁraﬁbeyprotrusmns 22
ecured onto one of the four sections of the nmeasuring

are 3lige it pnd gkieatingpgainst opmel the four widaw progupigas Bh Al
rem&Blein@! 14 WreRadbiyRe AR REShE B2hdungs a9alNdtio ANE tRfwikdfy 16
four mnndom1protru5|ons 28. After renovable ring 14 is
secufedy Bepdags| imeebli iing diney henemened digns thy mgesyriegdevivetl§ by
rotah‘% e Pe%v%i@g@’vl 411@ tﬁzﬁ%wh%d ot fhe BLAGBtIn &HE%?@B&Q afd B%ased

be renoved fromthe nmeasuring device
frony e ateiiwgng HevigedfoWaibiew 16 eap thep bepushisd oifedéhe cossd 2o’f'1ﬂ1t Ifide
four mating structures 32 are released fromthe
nmeasuri ng device 10. VVndo%§16 can then be pushed off
of the case 12 with little
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effort when di sassenbling the neasuring device 10, for

exanple, to give a user access to the internals of the
wore@ssismgy device 10 and/or to the neasuring deeT/US2008/080974

mechani sm (e. g., during repair or maintenance worKk).

effolt ivhaR dRhss @Rt AL it ERRAH IBBE 10, TRARMAPIBT0o RYIa@Ser hbkess to the
i ncl udes a case 12 having at 'east 5three case

interply Of the Msawrips devige 1005/t toriheaeaspiyesterice psclroisay{g gq during
repairl R inaldG@n@avd@t i ng material (not shown), a planar
gl ass wi ndow el’ement (not shown), and a renovable ring
14 manaliggpative quehedimant msasuring AevicestOrindedes aasg 22 havingpideast
e e s P2 ARG p e s o B Rl B maoral (ot
shovgh) asplawic glewisHerrelementdnaishaun) sand awreevableaing |4 having at least
I
tre PR R E TR et R ol BRES kb SRR Bore
circylamotin @hait@rr)atrmagmﬂn@m@mltmblmat ghsnwmdltev ¢lement adireular. n‘g’hen
dthefl e asktln mat.er
the shuf s iy Bhmrt B RENTl B Bl damlble G W Blana
glasswindow lﬂl’eﬁ&nﬁﬂot(ﬁhoxhﬂ[)&nmv&l&iﬂ t&memghekémmaaldrmgdaaab the flat

se ed to e.at ree, case ot r usi ons
rece SR g 0B okt e MERBR LG path: miing
strudt@rb €35@he/re @ CablEith oMt aPe teh@satBastlrédg eyl theatlléhst Miree case

hol d he Iana g ssvvlnowel me curely in
Pfotlarﬂg@ef é@er m%f&lia gt tsﬁaeﬁ‘gﬁ SFeupH Qu the
meaWiring awlai menbldrprmﬁr EIRE0MBELW El0fkr: ReuraBamIpldcE Femovable

device 10 by rotating the renpovable ring 14 so that

ring d4 gpfl i alapyr glasewindoy gleaent Rasels rrapYsddrost the seasugiag device 10
by réthtfhe 1R @ADL KN4 LChABARhE BOhE 8MERLhAR mating structfes 32
another alternative enbodi nrent and as shown inh Figures
are rgleged fFamdhg mpgsudgdeyise 10 i ncl udes a case 12 having at
! eﬁﬁelnoﬁq@(eﬁfénﬁﬁx?@en%%ﬁéﬁ?éﬁ% s%rﬁﬁ%gﬁtesue@%a 8 Bevice 10
~ projections 20, a 20 w ndow 16 havi ng groove d
inclugles 3 ease 12 havinegeat dagt dhramense protresiens 224ndafdeast thiee aeectinnedd, a
AW, t j p r
windHu R RE QRS S icod (HBSHEANG nfBA S hd fleas R
windogauotrushme @8,cl %&i@an&maﬁadaldﬁe&ldmetammgahlggﬁeﬁl auietembbiment,

whelff‘ he aﬁ%?stt Jlr&rc?eedra% & bo%%' Lox §re %Q%n%ﬁ ‘%ntii] 1% e‘t‘r\nlqgagt%\{ﬁéglgj etions 20
and lhr: )wdloyv ode smsadbledidido tdse lmeaammgmglgdé‘magéae ﬁ@edl}a sdvoted onto

the wi ndow e ely ;in.place.,and,to s ndo
the tieiSueBER POTRENEE AR 1B SR TR Biset BEMEH"16
betwleen @8 reeAminpling Y5 ﬁfdihbddzama[% Iarag leﬁeﬁn}ﬂmmgmmahtguﬁ &s hown in
ainin 15 e fix secure
rigufee SR e 0 ) E e sl it e mebdris Stice, I P pojd he
windohelsaseditely & Iblhdégay%lhﬁg bﬂ'ﬂi’inﬁﬂngﬁﬁ@bmfékd 8MHe RaitifEring 15 over
ret alogl ng rin over the case of neasuring device

the ogy, 124 Breapyin ?(‘f‘?f’gmt W&repwaklﬁzﬂﬁr?twﬁ@gmgAS6@?&%%

retaihifil Sdafirddr R RY f@gndtmldytﬁhdmws&% JicB o taifpet HBof.
measuri ng device 10 tanper prQof. In an alternative

enbiddiaHenetivgsmbadinepRd ap WOﬁiﬂgﬁF@greﬂ arH7-9- 1he winglgw 16 may
be raeatém;s}wr 16a 5B 1PEnth 941 890 Md BE alliQsABRE @Rhﬁén&%@bhesaﬁﬁof
so that the at |east three clearance notches 24 of
wmqmzvn]&m npbaligs withtthetilegat thjee krof iggtonst20|of gase 12-hineame embodiment
r | I
o0 QR R & bR BB s PO R R A R onigon
where ghezat @dstahvaglclﬁafrm nhichgs @4 iatigrowitinthe meleash threst projecisns 20, so
three cl earance notches 24 align with the at | east
three projections 20, so hat when the wi ndow 16 is
assenbl ed onto the case 12,3 each one of the at |east
three wi ndow protrusions 28 is positioned between two
adj acent case protrusions 22, thereby formng a round
front face to the assenbl ed neasuring device 10. As
shown in Figure 9, after rotating the wi ndow 16 prior
to assenbly onto case 12 so that the at |east three
cI earance notches 24 50f WI ndow 16 do not ali gn - W|th

T . oy " o g, o s N Y 4 o A~
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with the at | east three projections 20 positioned in
the groove 26 between the gasketing material 18 and

wo b@oboststom | i p 30 of the groove 26. | n one enPCHUN®NE/080974
and as shown in Figures 4-6, after the wi ndow 16 is

that3&S€ HvAAdW ] Ois bEiemBRE 8ntd ZheWatd 1 2t R Bhe bARSH 1éalatrtﬁ@e window
15p ro#ectlons 20 snap-fit_over t he bottom |l ip, 30 of

Proffysiong %W@S‘Q@Gdéﬁ‘?‘@?faﬁ"fﬂ WO figFe PEURBIN Y fhesséﬂ fgyming a

rourREEiH Bde mh@astsé}ﬁblér@@smlﬁ%gde@ﬁu i16eAd bholwd iR butd QAR Mating
hold the wi ndow 16 secure in place and to seal the

the Windaw o peolje pisemRly ot Gags By s9ithay theuah@a%t_ thregedeargnge e%tglaes 24
ofwlh;’do“J 1 cﬁ)rho%fgrﬁ%me %ﬁpﬁﬁﬂh%@ ?fq&ﬂgns% oPBRWN 2] e %hﬁ%qs
6, retaining ring i xedl'y 'secured onto th
mayﬁbﬁshﬁraswglbér:él\nn@ecaieol?tw sa@mﬁttiin@ thegl wigddyol @orttén ‘éﬂewmdamwhere
i t
the a%%wt@leél ﬁfé}ﬁ]:rcg&%rﬂﬁlc)EXaer ?% bhd g\%'g:%(/ %Qectg&ttﬁasﬁe 1%%3 00(?%16%&5/6 26 of
wingya st rthemj)ydheldm@ehqwmdo\h é 6 e@yralpainipirge tinthe rcestedilrmtf mgasurim@
dev1%g) [1((? aftie %@ﬁgh& thé \t,vﬁlldo Ng ont%qﬁ WaSe {f rAs.t slillgw}{\n' LSty 5 ﬁenqhe
fs ‘Hev I Ce eb fS nper pr OO]l
winddvt &6 mabsembleé mmdhmm 1 22and tlsat slaelasmire¢ proj%n@mm eg sﬁap -f8,0ver
e QR e AR PO B OB e R
withathe ht€l@sst thich hRGecpibay 20qiokicitgcd20 the @rdage 36 BawEdn thoyBketinge

bo m]ip, 30 of 25qroove 26, thereby naking .th ,
marigh AR rdiomcie SO ERgE <00 o embodinditaas Siaymdr y
Figu2ésoéliafteinthe ado® sl 659148 mbIE drikOME €55e 42 Al tHe 8 least three

measuring device 10 includes a wi ndow 16 havi ng four

projeqtians hwar-Hb et s botior g 3P glithe iasuod: prefpiptagirigads pmy be

fixe@I@ SKRtdaedRe ﬁl@és@hn%l&wc@rld 1PadaifBalll6i e WMow 16 securely in
our case protrusions 22. Prior to

ections 20 an
placaé@{eﬁ%ml theradaw heibaivae thesptaping digakSedd shs caspal2- fman
exeeslsas&g eﬁlb%&héﬁ%d ROLHARIn ?ﬂguféf6 %mh@ Hﬁ’%ﬂ 511§a§196 ﬁ%iﬂehﬂéﬁ
four projections 2
OntOetk@meaﬁ% éfmy@dp ﬁ%@ddltwn@llmléthewmdow smg@}v esplatcedmolhng or
crimirend i BANAN skfhiniy Y 5l o 926F SR LD R0, thorcy
makigigtthe tefanifouing Iropesmariconstaiiing fsgure fertthevvadow e awl rmdlomg the
meaglgin 8 %eﬂ&c' ﬁ@%g& d:)?&) g‘f J}lealt%ﬁﬁﬁvele%lbo %%ﬁ% s%%s gliov&}nqﬁ ng%}]ers 7-
W n rotru ns OSt et ween WO
9, ma&kjuaagdﬁvwccalﬁelomrmt rnnkud@mset@ﬁng tlh@tiebgd tho and@g/ 12 is beldhd

d
sceuf Mo 57 sledh Il S BEBEOUEE 2MBRRY P e STt o g or
grooe [Z(i),rthdrﬂayaﬁzﬂ@’@lhg/ msgutifgpdeviced 0 tamer pﬂoeﬁr ance not ches

3\44%@‘%% ﬁﬁ’f%ﬁ%’g tGE‘EEt‘ ¢ four g%{éﬁl?egt‘léggz 3151ei)stg}rmg device 10

inclsdRap wiridoW 18Giating fobk Bléﬁi’dhcb@xo&ﬁésmﬂah@ fevasendbd, prhisions the
ecti ns 20 snhap-fit over the hottomlip 30 of

f
gaSkFﬁ‘ggr @%8%4)482961 5P REF Ry %P‘E?i‘er‘fﬁmtsﬁ@ 2l Y6 0Se B é%?ﬂséizy

Priot 13 aRdeRBE), 12 wiR@WIRRASAY bd1GtatQ\b gifit th fou BleBRRcASRACH METt
~and as shown in Figures 4-6, after the window 16 is

windoas Hd) ned aligie with e g%g@J%Qowwwf £afe 13- olransxepRleni ons
embd@meAeRd bt thodveh FighRs b%& @ng tht RindBwalb i§ Reudf 43% re€Sfrorf the
retaining ring 15 nmay i xedly secured onto e
posiiginwhgre Hyg f@é@?@é@nw%@ewlw aralthe foprarreicetinas %F) i5el hat when
the WREM g& % aﬁgla%ie@fogtéﬁn@ca%@ 12 ?ﬁ‘l‘é‘ d(i:'nggté gs%?wui'u%gg%tmﬁﬂs 28 is
positired beiametrylevocdizoeht nesa praimsionss22s hewhy fanmEiggurens! ffong face to
measuring device 10 does not include a retaining ring
15, and the wi ndow 16 is thd securely in place by the
four projections 20 being ap-fit over the bottomlip
30 of groove 26, thereby naking the neasuring device
10 tanper proof One advantage to at | east one
enbodi nent of the present disclosure is that a
15nmeasuri ng devi ce manufacturer can offer severa
di fferent assenbly options (e.g., nmeasuring devices
haV|ng a renovable rlng, neasurlng deV|ces haV|ng a
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20commerci al advantage as a result. For exanple,

nmeasuri ng devi ce manufacturers generally are required
WO 2000885501 que parts (e.g., cases, W ndows, gaB&KBEUS2008/080974

etc.) for each type of neasuring device assenbly

the 4sSerbled thESIBYAcRicE 1MIAs AP BAPUARL 9-9, LAG rotind thdFindow 16
therebé reqU|r|n the typical manufacturer to maintain

Priopte 3s wrijat dre o dqapncgngighss dheo najgbien with the A praiggtions

20, BEWARRWPRIThE hRIRIAHRd RIS B HRASIHAG HLMERy 16 onto
assenbl er can offer several 25different aSsenbly
the ¢ape 1% Mdesgtthg louigpisefionk 80 sanpdit meaashertiogmdigns0oé thegraoye 86,

ther%lﬁ?momir?gstﬁmwirﬁb@clk%ééﬁ'}% %r{fnécé oﬂltﬂe%sﬂgg\?l@“g@m. bi{'l gfle to

rease the volune o e neasuring I ce par
embodiggnt andiag bhoaingo Figetts d s aftdi¢hecwisdovol 6 ivasmeinklet onte the case 12

. tQ a e ne,.enbodi ment,.of the .
oo IELR AR08y Rl AR P IR R i i
15 nmayde Uxedly sebexed oetopba measndqievied 16 araddaiohalydméitbé wirtdgpd 6

seefy B Y Kapdn SRR s RORa Gl By Rl Pt 1o

an ah@agive iembodlmentead pastosniioFigaas -oassatigydevicp @0 dbdmot

. .exanple, sp megsuring deyi ce manufactyrers

inchi SN R A O NG BRI LTS a1 T 0 S O ¢ s

projé@ionERCHideshF-B0oviey HE bokonBRSIHT Hovd e8] thereRsm ettt the
whj ch can | ead to nuf acturing 1 nefficiencies and

|
meagiiiag dedeyl GiBepY Pregter ef ore, since there is generally

| e6e RBAHRLACTUE Ichd ofOGHh BN W thdplefifr diBR&SH 1k B8t a
devi ce assenblies of the present disclosure because

meagyiae deypeempigsiurelicpn ebasevard diflerengepsprldly opignns fgag hmeasuring

devitSIEURL ¥ rdrYdR8ble ?ihé,%&%fn%%vi@és@w/igg £ néh-FeRRN a0 Hng, measuring
manuf acturing advantage as a result. Since many _

devietsdayies ne gug)do beustarers, Wiiletusiag disovae owasring deviespagn @ 2.,

i d i - j Bl e
T P T
comphksifeeffmanufaciuge dnd reshidesdhe hantay Feqrisgniats, promidaigredsnificant

_ : oy i \ . .
o DRGEMIEE. A AT5L LA AB AL RE TGI8 00
are mypdicfl ket nogss patidngesisesawthdswh shsketst dtopfr asch tymtodnded

s D8 ST SRR G SRR b b s
requivingalet typiaxiahannfasturea rnadin@ mraiisteatoty ofistverdl Aefes@mo p@eost
mea%ﬂ?lle&g oqtlzesp%lrtg.slfllgeeréfore, mvgge%orge%/s&gl%%zvaw&mgémﬂlg’r c%rli g%ff%gvéri:
different assembly options while using the same measuring device parts of the present
disclosure, this allows a manufacturer to increase the volume of the measuring device parts
used, which alse reduces the cost of manufacture.

Another advantage to at least one embodiment of the present disclosure is that there
are fewer different measuring device parts required for each assembly type (e.g., removable
ring, non-removable ring, no ring), which alleviates confusion caused by having different
measuring device parts for each assembly type. For example, some measuring device
manufacturers may experience confusion caused by having different parts for each desired
type of measuring device assembly, which can lead to manufacturing inefficiencies and

increased costs. Therefore, since there is generally less manufacturing confusion with the

15
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PCT/ US2008/ 080974 1. A neasuring device system
conprising: 5a case of a first neasuring device that
WO p@baosisgs at | east three projections and at | eBGT/USI0EER0974
case protrusions; a wi ndow of the first measuring
mea@iﬁr\/ﬂg%vitcg serhP el Hfjﬁ’l@ reg:én)c d@éloéu?@l%adsg fHRR 4L Fc@vre%?f@rent parts
not ches; (i1) at [ eadt three w ndow pr ot rusi ons;
reqyifepl ifr cachyprserbly tywh dhie therebiaroyideny eost andimranfactising, @lcb@ntage as
a ek tomlip; 10a gasketing material sized to rest in
e groove; wherein the at |east three clearance
notSamgmaa}f ehapgesicoyld be dradn i th|¢ shons tonadtiboard haw widely at
difRrPRIbbAfrfs B RGBS chla BYRASSdulbf Mpad iR Hon AL E8pe
earance notches en t eas three earance
therpaft it vestemed thak algme‘ﬂbrmmthnntd’lm tiat driveiagg anklsp@@fication shall be

1nte%ée V\%] ears é Ihﬁ;%flthv%uargl? ngl é ? tfﬂgésgns& &Hglgml ndo glltp%tlons changes and

subatmnfongare ﬁmielﬂadjmdhmﬁ)ﬁgbmg dibclosurs nAa;ofdlﬁglgz;\ﬁas appiepriacttha mhe

app B it s e B o TP AP Rt I fagope o

disctls@éx@r ance notches are not aligned with the at | east
three projections during assenbly of the windowto the
case; wherein the at |east three w ndow protrusions
are configured and di nensioned to align 20w th and
rest against the at |east three case protrusions and
define at |east three clearance regions around the
front side of the neasuring device when the at | east
three cl earance notches are aligned with the at | east
three projections during assenbly of the wi ndow to the
case; and wherein the at |east three w ndow
protrusions are configured and di nensi oned to 25al | ow
each one of the at |east three wi ndow protrusions to
be positioned between two

16
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adj acent case protrusions to forma round front face
to the first nmeasuring device when the at |east three

Ww@b®@ansssce notches are not aligned with the atPCEEHS1008/080974

three projections during assenbly of the windowto the

Wh&as&aind isThe nmeasuring device system of claiml1,

wherein the first neasuring device is a 30pressure

CLARASUri ng device. 3. The neasuring device system of

claim1, wherein the first nmeasuring device is a
i.

t eDPREALYELITRE S brlfiinge. WO _ .
2009/ 055578PCT/ US2008/ 080974 4. The measuring devi ce

sy grcarn bt gyt giepsuing divigedhat inchislegaiddestthise pigischetsand pideast

an yfad L0Yn 0@ erein the O-ring fornms a radial style
sealﬁegbet ween 1 n\ééqvm ndow and the case after assenbling

t he windrdoul thofinstraeasaring. degice Hatingledes uii) an tpastdiviec deaystem
of g N . \

O RELBYa{ FLUEE RTINS LATRIPBLELL Il e
whédurgheninclndesatbolteradip; t hree mating structures of the

remNARLS, hiadiare el easably secured to the at Ieast
t hf&E case protrusi ons OF 't HeCase to rel easabl y
seesdteein theatrleoligb kamhaotohed e candigered mell didessbaled tdwdlow

wi ndow between the r vable rin nd the case

oA A s AR RIPIREIS 11 Da 6 A IPITEY P Hinse PoiRRssarhgn the at
t hecagtthiee alsdraich heRhd¥Rld Aign&t wiCthe bEiSastthesepadRtidnd@irinp g
struct f%ﬁ 7., The neasuring device systemof claiml,
whBET DY eV iRdRsoite <2551 astic ol ded wi ndow. 8. The

e agbifein e SQ¥sCilres Yk RO arCd AKBUrdd Sl di8si oY shitp-Nlover
a retaining ring, and 15wherein the retaini ng ring is

f i Kgdofordieof B ehioveavspriatehyih ths wdrdew toseeuis thegipdow to the
betye et 1R af RLRH N GeatnBInRIMs LR oCARRd With t;ﬁﬁgt least three

: 2
measuring device systemof claim8, wherein
r ePEIGstipR duringassemily geide yinglewip 8¢ 8%t 0 t he case by

CT NPl RGOkt 160 thicB U idda& rﬁ&ﬁ&i{)ﬁg fe ggnﬁéﬂ?&draﬁ& aiin{éingl?nerditg Qlign

over the case. 10. The neasuring device system o

cl #iithand rogfrgpiabtiha dideasitthiee gase probmsenspnd deloriablesst dires
clearance regions around the front side of the measuring device when the at least three
clearance notches are aligned with the at least three projections during assembly of
the window to the case; and
wherein the at least three window protrusions are configured and dimensioned to
allow each one of the at least three window protrusions to be positioned between two
adjacent case protrusions to form a round front face to the first measuring device

when the at least three clearance notches are not aligned with the at least three

projections during assembly of the window to the case.

The measuring device system of claim 1, wherein the first measuring device is a

pressure measuring device.

The measuring device system of claim 1, wherein the first measuring device is a

temperature measuring device.
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20snap-fit over the bottomlip of the groove
associated with the wi ndow to secure the wi ndow to the

w@ ame/osfsver assenbl i ng the wi ndow to the case; P@ntis2008/080974

4.

10.

11.

wherein each one of the at | east three w ndow

Pr @hé HahQRSe 8dviceROSiE bROGA b %Jhké\f%ﬁﬂhé YRk ARk %?e@i‘al 8 @% B-ring,
protrusions to forma round front face to the first

e & iyvhergin @@\@ﬁ@g &inme p ragiss slirds| spl deteen e Mdrsiarvagd thisesase
cagﬁer ags%iln%]n%‘n wiQtherguf act uring a nmeasuring
e

eV|ce syst conpr|3|ng providing a case of a first

ﬁé’&'e{ﬂﬂnfigé{é agﬁfﬂé of A& nh'ldﬁﬁh@tcofnﬁﬁﬁﬁ% i H:fn%@able ring that

projections” an ast ree case protrusions;
pr ovludeny leastthmee owatinsf strupfareBjandt nmeasuring devi ce t hat

%}Ihglggmtsthff- é}t léaséthee gﬂﬁvﬁ%gﬁrcﬁ?es%k a2 Géﬂ&@b%%g Ql%sre]eéslal!)l%;

ree wn rotrusions;
V\/n egcered 13OE IaEIe@t thoaceafeymrethsions pictheiciss tearelsaably m:durepthe
vvh rein.qthe east fhree.cleara e not S are .
cok nodfal?lg dm%?o h%carsf% %%cf t8 5 dt ewm(fc'wgbw Ve e% t}(l:e r%inovab er%r}%raélcel the
progsections to bypass the at least thr ee cI ear ance
not ches when the at | east three clearance notches are
al il"gmmdasw'nn@detvl‘me spdtenh efddimt merejirtbg #dtasthee dutingigructures
assenblﬁ t he wi.ndow to the case; 5wherein the at
| e BStAP erderga BESI & Fons are configured and di mensi oned
ass%% E%Séllan%m et\{fﬁcre S%Eem o ct, etur(r)l ghgrgOf Pft: xbvenﬁgw is an]:g%stlc tmé)lc{eﬁ e
caséndohven the at | east three cl earance notches are not
aligned with the at |east three projections during
as Taarinkysutifig ﬂdvecew_i,rsnedmmf dlgimt higrtharsempuiding aeiemmii@mm, and

| east three w.ndow usi on re confi

o RBhe R R DS sl Tk ot Bty B o fibong botween
| eamtrethidi@@ingaf@thpicakr usi ons and define at |east three
cl earance regions around the front side of the

neaiﬁﬁﬁlkifs@n@&eiv&ﬁ sydg@m of NEmes, wlh%ﬁ'ltthé i&faﬁfhing:ﬂi@aﬁ fiRedy secured

not ches areaj ne t t three .

pr gitads Girsd yo‘iﬁ%‘ Ritp Oéé%‘fé%';i“ﬁ %6% g ?\?6? Faeiting gng pyer the case.
ein the | east tgr ee dow rotrusjons ar

oo b e iy St PEUSR & AGe e ek E R orsre

at sila@aE lovérheBo oGV R Pbdvd Sbsobistel Wltﬁ%ﬂﬂﬁﬁddw neélire the

betvveen two adj acent case prat rusi ogs to rma round

f r Bift Ofvareéhetcaset r gspqafinghedyipdargtodhs $4% 2hen the at

| eqftrefliagifore! Mo &8st ARECHBANA PR DA SR Bolwdeh @wo
at | east three projections during assenply of the

wi AdigRRNt @95e Pretresi@is 1o \opp e irlnd droat igesstiodhs firsf meswingglevice after
Si Z&Enbithg RS tvindBwid e 8400V E;

A method for manufacturing a ﬁleasuring device system comprising:

providing a case of a first measuring device that includes at least three projections and
at least three case protrusions;

providing a window of the first measuring device that includes: (i) at least three
clearance notches; (ii) at least three window protrusions; and (iii) a groove, wherein

the groove further includes a bottom lip;
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20resting the gasketing material in the groove; and
assenbling the window to the case. 12. The net hod of

W@Lb@pnssF18 wherein the first neasuring device PGI/HS2008/080974

12.

13.

14.

15.

pressure neasuring device. 13. The nethod of claim11,

WNRALEER thd@ 1dast thiee PRASMEIDRLEAY ERfibFredart @RS AU B allow
25nmeasuring device. 14. The nethod of claim 11,

whBret lagt HeccgpreiRetionh i byness theatt leps thipe gearpneg notgheg when the at

WheL Qidhted Earfick nH8hds Afd Biphed it @b atSlEa)é{ Biret Stlje BBAVRER
the wi ndow and the case after assenbling thé w ndow%o

t hassembly of ths windesy tenthetrdee; of cl ai m 11, further
CoWﬂEr‘eﬁ'tﬁ@at@ A9Vhdlk &f&tl&fs%vé%ﬂh rEdQﬁo‘gﬂ%mh&ﬂo‘ég ﬁt over

30at least three ng structu es erein
| etahstbottcbm &p ofitht igny ve dssontated eith he vmrhbwrte nwwbh@wmdng to the

Ihte,rfaﬁlgg l%as?ﬁ(r:e%rc?e%ran&t Ot(ﬁ'lef dre %?1% clh Wlﬁ‘l he faltﬂgast three

SFUsrons secu
r epmwabcbrs dmmgasts@nlﬂjn ef thaséndando th@ csseal t he vv| ndow

of MEFER e 16STREE Rl R 08 e S TRRE i o P Rk N0 Sl
st with htd @St agmestmnm&dstmct t¥ge potruddndmad defnd 4t [Ehwe three
nmethod of claim1l nthe W ndow is a stic

o BB RS AroE s s Rt ap ey e Sp £ e Sast tree
C OBIR4rhifle MBLcREsQYd AligheH With &it @i 1840 thrdel pRgect@ACAUMAE asembly e
r et ai nlpfg)g ring is fixedly secured onto the case to
selde HfoR*Bet ween the retaining ring and the

cagBercihIne ot MQAsTBO Qshdel prdtakhd e cMIRIRH And Bighensioned to

retalnln% r|n is fixedly secured onto the case b
108H¥sch §ncor f‘o@tﬂffaﬁghlteﬁ pindgwiprdngions Lot osideng hptygen two

Fi RfaceN&asd f6n&838 to Bfn a IR FRENOE 10 thetr&tinBalcking device
wherein the at |east three projections are snap-fit
ov@&hen theat least three clearance notches are not aligned with the at least three

projections during assembly of the window to the case;
providing a gasketing material sized to rest in the groove;
resting the gasketing material in the groove; and

assembling the window to the case.

The method of claim 11, wherein the first measuring device is a pressure measuring

device,

The method of claim 11, wherein the first measuring device is a temperature

measuring device.

The method of claim 11, wherein the gasketing material is an O-ring, and wherein the
O-ring forms a radial style seal between the window and the case after assembling the

window to the case.

The method of claim 11, further comprising providing a removable ring that includes
at least three mating structures; and wherein the at least three mating structures of the

removable ring are releasably secured to the at least three case protrusions of the case
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bottomlip of the groove associated with the windowto
secure the window to the case after assenbling the

worndossste t he case; and wher ei n each oneCDiIS100€080974

16.

17.

18.

19.

20.

at |least three wi ndow protrusions are positioned

betyReRsdbWsed Rt RGERabIE ARE tdthO Edsk SAPD Sedl thelvAhddvAbetween
round front face to the first neasuring device after

as SEfBnPYRy e AW HE6Het o t he case.

The method of claim 15, wherein the at least three mating structures are ramped

mating structures.
The method of claim 11, wherein the window is a plastic molded window.

The method of claim 11, further comprising providing a retaining ring, and wherein
the retaining ring is fixedly secured onto the case to seal the window between the

retaining ring and the case.

The method of claim 18, wherein the retaining ring is fixedly secured onto the case by

crimping or rolling the back end of the retaining ring over the case.

The method of claim 11, wherein the at least three projections are snap-fit over the
bottom lip of the groove associated with the window to secure the window to the case
after assembling the window to the case; and

wherein each one of the at least three window protrusions are positioned between two
adjacent case protrusions to form a round front face to the first measuring device after

assembling the window to the case.
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