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W NDOW FOR MEASURI NG DEVI CE BACKGROUND 51. Techni cal
Field The present disclosure relates to a neasuring
waolesvoasoassenbl y and nmet hod for fabricating mePSUBIIGS/068142
devi ce assenblies and, nore particularly, to a nethod
for fabricati ngrapWwdeik MIAUSENE DRvEcEEasUr i ng
device, e.g., @ pressure gauge, tnernmoneter or the
like. 10 2. Backgr ound Art Measuri ng devi ces,
BATYGR@SNDNst rument s and gauges used for neasuring
— tenperature and pressure, have innunerable uses in
1. ‘rgc%ﬂﬁglrli\feld Price and quality conpetition between the
nuf acturers are factors in the narketpl ace
Th efl%f %ant d?sc@?%é 'ﬂ%@z&eg t? atnﬁzgsu‘fl‘ﬂg Hercf,e JBLR gl 'ﬁ}d’mét
and t I ke a manutracturer-can have d signi ca_nt.
fabecfﬁleg mepyritiy dtvu:@Eammlphascmdrreore partiallenty, inamkidpd & fabeicating a
EER R s
wilS AR VAR 2 pHASLRE O fecy B SRR AR: oA EE AL LS AR e
manuf act uri ng techni ques. For exanple, pressure
gauges to neasure the pressure of process nedia are
2. Redkproundmt. Pressure gauges are useful in a myriad of
different environments for commercial and industri al
appYirasatingoteyicesyshag insfrumpsiteand gauscs dird der meagaringdemperature
c%fr@s%ﬁr@ rfﬁv@fﬁﬁuxﬂérﬁl‘flb d&s %Fm&wr%iyd Pﬁ@ct dr8Quifty E&?pe\ﬁﬂbﬁ@ehveen the
ressure val ues are usual | ayed in anal og form
varfous granutpgpurers gusi fpgtens Jn Ge marketnlag,f:t ”'éherepfgqem s.(aggngs in thgycaghot
ma@l‘lﬁcfaﬁ&rﬁh& tlfe%%g ng )naﬁufacturer é\ﬁfhﬁ% a ﬁ%‘leﬂcea\ﬂ &?&‘Et 011eth%
ressure gauges ernoneters, times i nc e
mawfamimw s dAlasdoanketfshare mghsmgmnngmtlemgasccmstemkmm\mstSﬁmg
the%%&%%ﬁfe&? {osdepél(gpd IHS% HEARY Haﬂ@fa&ﬁé{ﬂl%ct% 19) ug? various
wi'ndow si zes, and W t h various naterials.” For exanpl e,
25 Ruir nmb:mlﬁe fpmsstmamges tnnedevd the pressuee fpnetssmesliamsedell
a vi ewab i.ndow i s i.red to seetfge readou
ko st R 4 R PR e GG phro BRSO o BBGEH ano
indfigdridd aplﬂfc@ﬁicel@t Tebiknly ppriedsind QuugeB inesisugdl preskure gedhpoeille aione
jssue nco red w h measur | g ces ha
iR TS o TG HES AR WA B0 B B 0GR Lo gt
poidef) OF mazﬁgﬁmlrm (e.8bBaNGect@hic @¢b8owy.Obl ens, e.g.,
| eakage .1 ssues, non-uni form conpression on the w ndow
natl\éf:qsgliln VtCFlS ﬁ.gy pressure gauges or thermometers, sometimes include a
window. Windows for measuring devices are known. Some manufacturers produce
measuring devices with various window sizes, and with various materials. For example,
windows for measuring devices are sometimes used where a viewable window is required to
see the readout of the measuring device and where that readout needs to be protected by a
window material. In general, one issue encountered with measuring devices having a
window is that the window may move or shift during or after assembly, causing various
problems, e.g., leakage issues, non-uniform compression on the window material which may
lead to window cracking, etc. For example, some measuring devices have a removable ring
on the front of the measuring device, and this ring may be used to hold the window material

in place. Sometimes there is a gasket or gasket material under the window in order to seal the

window to the case and attempt to make the measuring device leak tight. In an attempt to



10

15

20

25

30

30 |l ead to wi ndow cracking, etc. For exanple, sone

nmeasuri ng devices have a renovable ring on the front
wobowhasoneasuri ng device, and this ring my berOFes2008068142

hol d the w ndow materi aI i n pI ace Sometinmes there is

asket or t b
e AEEE oG T8 Bl o A0S e H DRI Ruf PR o
md@%gifét@urd@ﬂtt@@djoﬁﬂ{grtaﬂght In an atterrpt to nmake

hi | e, .there sonet i nes r or. the
|1 G e i iy P e TGt g TR Adpdon o
in theahd) iR vaRddWRua @k Sinfllen thap @ictinner dlameteﬂjliah@maiﬁigedmwiﬁre (c.g.,
that, the wi ndow i.s typicall r.ound, %lno 8
car b TG0 PED T MERON TARES I RFTING HEI S d i TR hepgndon may

be BRI ih & rInfg%Hd hﬁ? shifl C6nediRNMTLE rshl‘ﬁfcaﬁ BeiséTRER REhes, and can also
structure (e.g.,. 5 cam_ of the I‘]I Once th

CausRRUGEIOFR C%Wﬁgméwlaﬁcwﬂ%w mategial wheg fhe “chﬁ%“%eh‘“ﬂ’&wh“h

canTBM B S/iddRRA&adkihet he ring and may shift to one side.
This shift can cause | eak i ssues, and can al so cause

nonSau MepswRnEcstepcessdilishanaiditioaal filiseienis insheansagringiigyice
assérﬁﬁy Ed ﬁgatﬂel%p{ o0t 8R&nis mt’(ﬁﬁ ah@th altl%ﬁﬁ?t th AININE W problems
cracking. Sonme neasuring devices utilize an additiona
mefitidnedpbayar However, ddingaddifianakparie i the memagaedayiop apssmily
inc%%%e@ %tcogt%mﬂ Q&npﬁé){ﬁv(‘ff H@'n?eaﬁm %tdlavrl e@%ﬁl @tﬁ]&ﬁﬂpatsuﬁr%
alTeviate t roblens nent i ofed a ove. mever
devimtd stagp dchtliresi intodle npwrin en eitentph & moe akbay thisghiféng 20 10 attempt to
alle%isa%e tﬂb P%bfelalg s %?tz&g:csl ég %%vgfeﬁ %U&Pn%@ 0%&6% :I’ncgascl Iggnufacturmg
cosstwmgerfe&alymibast almvcfoxt ahmnform gotind riap natfnt ewpiurmg)dcque assembly
al | i S S tand 10 atte {1 to ﬁssg%m%kg
pro S 08?1 é)diggb UE™ 'Ry lmp§OV° roac
fabhﬂzﬁihg aﬁ:&swﬁag déx&cetasiehmgesﬂaﬂmgtas;wm gbameﬂmlwlgdo@koduamhot

soronfgipve Srfeh ot BhHansebRRs The'eaSy Bog BganoS tnf°

oppoRimiLiBsiof MiprovEpleavesladilysicinmd/anek eride og shef9stems and methods of

fabricating measuring device assenblies having a
the presei SR8 t he wi ndow does not substantially nove or

shift during or after assenbly. These and ot her

i nefficiencies and opportunities for inprovenent are
sunddapssed and/ or overcone by the systenms and net hods

of 20the present disclosure. SUMVARY The present

di SElQRaeR dRcRVid %ﬁ)vﬁﬁs APMUR B AGSAURAIBRABU ) 0 aHENBIS Bnd

assenbly and method for fabpricating advant ageous
methpd Sufptigatingadeantageens msapuBg dpyiceaseamiligs.yin eXemplary

@&ﬁ;ﬁthg £ SRR Mes S nabb@ 8 T REg AGRd Ay f ith
= Q?HEE‘R ngbtrdltl%g)tsﬁgn a vv?n dow for uée W\éa orise
a mepaising devicedesenbly, ags e Msisspre gauge, theamprnefersaythe lg<&uge

th r ]%]

or gf/ﬂ%le}&s te$t dls%g)sﬁlja grolvlrcfléﬁfor ér{;eas(}lél-ﬁg ﬁgxﬁ%ﬁﬁﬁgll X 5ot a
firsc msasunhg devidertist invhidsyat ilerag thtewﬁtsemamstmmneademgaf the first

I east .1 hr £
megsufing der}%caezlﬁart ilnﬁgu%és eastqglhg %ec&% rﬁ!ﬁﬁ% strﬁ%tﬁljleg %S 811 E&ﬁar window
clememolnd defrtes agowtpedinttes she cuten perimpéterdudlatingat rh@slvt/hree outwardly

def th
ex TRt R UATg SEoTadions bl g opiCert el

wherein at least the outer perimeter of the window element is sized to rest upon a mounting

Hleﬁmds for

shelf associated with the ring, wherein each radially inward recess region is configured and
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extending | obes and radially inward recess regions
posi ti oned between adj acent | obes, wherein at | east
w0 b@ooodoes perineter of the wi ndow el enent is BCres2008068142
rest upon a nounting shelf associated with the ring,
. [ I
dzm\ggﬁérlﬁﬁl B? @g&g‘[g% Wﬂ{é’%lﬁe eynegegﬁ\@gg]?e{sg ﬁzl%%F’ lehst E‘r&%e&o@d mating
strugtugereprocied mthalsﬁntghmdathelmmﬁc at lease Ehreee"usimhtmatstrwglres of the
caséc’ %.rrelue(taag:’sr S e?:é%g?o t%g ?tqeéME amae s%ct I LI n Q{g?l%ﬁé ﬁg gél ar e
relaasbbasabt ;hesmg tr e cdso atdie saal tlieezasdiow bimemt@et&mmﬂthnamumglg
h ﬁtréjﬁlsures of the ring to releasably secure the ring
S @Ne HE “8%se and to seal the window el ement between the
D UFtei phgerfisiiselofuraniso proeidesfsea measuring ddvize pymwherem the first
di scl osure al so provides faqor a neasuring devic S Lﬁm

MEGRHERGETGY I b2 PIPISUE MAAsK g IRYCT R RPIEug M5AREng %"‘

prefERAGEH1 508 awsagir&@de@ ford PR ACUUEEsyIRASWHekdhgthd @Vl &L three first
The present scl osure al so provides for a nmeasuri rlﬁﬁe

mawt@@@y 8t WA TR dTcAPdpatie sreshues, and whersip thepat fepst
sec&{dxﬁatn'grsﬁﬁcr&}fss ke ﬁr?gsa@e filifpell AABQLLWBLIRY Structures,
nd wherein the at least three 10second mating
st rihetrused diselopipalpg prgvidesfor amsetringdqvicg suteny E’P%IP’ééhe case

furtﬂ}eco%ﬁ% 'ﬂtgagc'et?&é Rzt a%h %efé[nq}{é geﬁﬁetfng mafer APRAHS 4 Rl
devi ce systemwherein the case fufther conprises a

betyepnies yingowglearentand theeasaihen dherpt {daet thyse fust mafpesiivdpicypl the
RETIVRE R 1LREHIWE UM Muc@Rd of 6 rGgRe
Casv\ﬂrg rTt’wlaelﬁé'?\tgéc eggt t Etr ee f1rst maﬁan‘lgst FUCE Ur es no? t he
relegsably saewe thelrina satbt yass e foesehl ths wihdovatlemeng between e mounting
ting structures of the ring to 15rel easably
Shegggcg{}g ?%’e ring to the case and to seal the w ndow
eI erfteptesbe tdivelosurt hiso pmumdts’ foga mhsufingdutice Rstamwierein the
wmgow e%én%gtelgtglg%s: \?I\h%le ?)rse,lsjern {ilhclgsurtp zgsoowrgf ger%fs fﬁl{a rgea%r uJeL/ﬁ%_FP/stem
whq:télﬁ$l&:ningdieﬁﬁés®.ﬁ tirer pdrigetep)aod indhesin aach wtwmﬂlwmangmg lobe is

[ tem wh t d f
corfiieR Bl Er ORI s-dohk BbeREviSe elPahiiiR gcieetsato oe
innérpeRReRndi tgalﬁ@gjwmdheﬂwmm eRRAL i &staﬂ Lygott tRe@mburltial 8hdlfof the

. be positioned substantially adjacent to the inner
M&erimeter of the ring when the wi ndow el enent is

r estiRGrdipf rdlst:ﬂaglrmsmﬁ&:bwgeﬁbﬁ& meglrihid @ vick Bghtend | nﬁerem cach
present djsclosure al sq provides for a nmgasurin

OUW@\‘HYC‘@@S}@% bF whepeer Rauds RS APRE MWa‘é}id‘dé‘WS‘i‘tH%bel ot s

radR IR GRAr EPbls6t Ioﬁ@faéslhoﬁ&ﬁlﬁétwédh%ﬁ}a@@i@ bbaodks e rhdRS inward
with the 25radially inward recess regions positioned

recqsa agianh argdpasedaruidivpely apyt framcachiadiace radially iR Fagess

regloRCERSprt &8l &l&%s@fe%ls% Fﬂ?&%s &4 lé'n‘?éaﬁrﬁlﬁtdleﬁc@@%ﬁl JHef‘H"ﬂ the
each adjacent radially inward recess region.

windew siepenidh Sappgise al so provides for a rreasurl ng _
d evf‘h%%re%é[rﬁ'ﬂ%@o%@ 51?6 &0@1@1@3 f\M‘ Qggﬂuﬁhfﬁ@ﬁ% s&s%en%%ﬂ&@fnreh&l

outwardly extending lobe includes a lobe angular section and each radially inward recess
region includes a recess angular section, and wherein the outer perimeter of the window
element further comprises straight sections positioned between each lobe angular section of
each outwardly extending lobe and each recess angular section of each radially inward recess

region.
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The present disclosure also provides for a neasuring
devi ce system wherein each 30outwardly extending | obe
wo p@bod®s3 a | obe angul ar section and each radi BET/YS2008/068142
inward recess region includes a recess angul ar
se
oo I B e T b iy
devrmtsmgn ishiglingl podradiamy casa pf & dist mgasmmig dsaiish tl@UmJad@Iayleast

thre?e?&lﬁgﬁzit@g Féﬁ%ﬁ@t?%séplgg@ﬁ%q i g%?%h% f@&%aﬂ{rwg gngeeQRat%flch?cﬁg Qt

leagtitiyed psendanaiing @trlp:ltluvsi, d@sldir(gra ramrmtth‘lmdzvmdmv element that defines an
turin SUr | C sstem ncu

out%r perlmggeﬁéheaouger gerlme er 1n?1u ng z?t\ri%ag{ss tBl}ex Ig?utwgr exte gﬁlggobes and

rad:aﬂig lirivcheds readss kagamb pd)dltl‘(med bétwadn adptem g)_bsi mhelteurae $east the outer

| the.first neasuri.n i ce.that.
perfelin s 8 P A8pSt e ke AR i Rl SR ih the
ring) a0 vbléreig) e&;h’lﬁdﬁai@ lhﬁrhlﬂdaécew mgiomisebefgindd dnt dimeatsiohdias allow
uter perineter e outer, perineter includin

S
the%“‘l"é"a"g?m?“ﬁlﬂo PEH R Eﬂaﬁi &% ERANGTHENS SRR ST AR ‘%91 the

rm% , R Ethe @GRS Serinfr 0Fthe RAEdotv ciii@ht BRinweENo@tih@ SiiMof the ring
obes, wherein at |east the outer gﬁrl neter of the
by Qpderig 18t drieastibiee seeppdmating Sraepre poic Brdglihisisagbbheryring
the ABRAE HRdat sth At g SRR e W theAAck WRIRY £ 1est@REseb A rAdting
i nward recess reglon is configured and di nmensi oned to
strugPuresf tsaingi thereby ieleaveaiyseq6ing fisa's te He care apetisteby prading the
wirdlB & QNche NPl S M&Inﬂﬁgﬁeﬁ%ﬁ@ﬁie%s%d with the 10 ring,
resting the outer perineter of the w ndow el ement upon
t hetheoesentiiiselopiest plsoprovides for maethpd By prasufopfyringemeasuring
nd
o e L B BRI E N R Hlept P [ cr
tempenatieg meassring devive. El@meieot disvdosare alse putvideh foe @ methoddor
t
a8 S BB b0 R e AR SR iyes of
the msadmmaﬁb@heattngbeumn andheheroin tlid at dpasthiletd seaordl m:hmg structures
of th@SSs a%%&?%d%ﬁl qu ‘%closure al so provides for a
et frod - tor manutact uri Ng a measuring device system
wh éﬂmlpnesbxhehsbiomﬁt alsepouidentyr gewthoe far maauﬂacteﬁm Acasuring

meas n devjce o te er at Ur
defiear o MRS GOl SRE S o a B R el S
gas}@aﬁhgfn&a:drhiar fonfgs SscaERSwAteh fig: wWiaddve eiemyﬁta]th\ﬁﬁawemlien tHat Rhst
t.nr ee irst. matin res t he case ar
three G QR UAR S Sref eaede TLpARo Ry Gy B o dhAt e e gecond

maﬁxtgrseactae@ ofttlc ABE t018lcshbly GédurEle ARG thd\@sé 4ddo 8daBthe window
structures, The present disclosure also

clepFis R A e R heg¥eRPRtiFclestre alsp prowiges for a

meB8Y o SrafWiBtiBMABERiMhd d2Qict 8%eent WhdrB& kh<GPRRIW S8 is glass.
gasketing material, and wherein the gasketing materi al

f or khs Piesen disclogirqalahpropides fonsBiahes ErmBrRauiEsEring measyEng
deviR&Rstd %/h@Jem tﬁ@ﬁﬁ b &Eanf 1hr{e§ erm?éternﬁ‘ld%ﬂel'e@ﬁ ek §thfarotl)h e

case are rel easa secured to the' at least three
extepdigriebe ipepnigred gn%/dlmmwé@ alovtdgeh lobnly bedosidorsdsabl y
t
subSFAMTP piASnl oM thiks bMEAR ¥ e el O win i, YEERY resea
upopitiessmenntidg shelfed thegingl so provi des for a nmethod for

ma [
w i o TR ol A8, £EY KERoT K WEMMIEAR Lmine
devpeoydiae shérein eachmlthardlyfeetendmm lpba &stspaded gquadistee yuapam rom each
devi ce system wherein the ring defines an inner
perimeter, and wherein each outwardly 30extending | obe
is configured and di mensi onéd to all ow each | obe to be
positioned substantially adjacent to the inner
perinmeter of the ring when the wi ndow el enent is
rested upon the nounting shelf of the ring. The
present disclosure also provides for a nmethod for
manuf acturing a neasuring device system wherein each
outmardly extending | obe is spaced equidistantly apart

;-*
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adj acent lobe with the radially inward recess regions

posi ti oned between adj acent | obes so that the radially
WO pevanaBonecess regi ons are spaced equi di st ant | pCBPSZI0S/068142

fromeach adjacent radially inward recess region. The

' i L& Job
adj%ﬁﬁﬁﬂbg\?f%{r thé ka‘ﬁ‘fh‘i‘lge %@%c%?%gb%@éo%@c@gé%% 2 e]Jac t o €S SO
thathe ddiellp Inpmednewss r@}qmnersp@ed &ﬂn@stprtb@em fr@lﬂﬂ@@(tlmf,imcglt

rovi r I

rad%eluignl}%{cg ?g{ﬁ:c%(g?eglo?l THe pﬁgéﬁ\?\glgérlgsruﬁ ea%&%e@. f&r%g]i@chod for
mam:éhc&urdiigt’agn¢aslhrmgl dambm}e&nawlheodae the rvgmdoa\r eloeat lS@Mmawtnc

a n;me%?%g%d{l IOﬁure afl’%%p{l%ﬁ f%r ﬁ‘%{ 3 f Irrr]r%llnllf a0 urr}% ggsﬁﬁng
devidessywem chiareil eaal’emttwﬁrdlytdxmndmg igbe urs&sleszt lohe gigulas sctiorons

cacf Rl R e ooty TOBes 2are SRR R SERE0: Sguiy s B Buter
perﬁmérloﬂﬂle&fm(ﬂo@&eﬁﬁﬂerﬁ agthed doynprisssairaiighteeaivas pcﬁgloﬁéd between each

di ti onal nt sfetu tions and
loba&ﬁwﬁaeawr%gfd B pNedhefeadag 0339&?%% 5eFs gRg4ig geetigp of
eachh;ﬁhg)@qmgr&b@%gmﬂre will be apparent fromt he

descrﬁfg(;lon whi ch fol | ows, Eartlcularly wh in

confitieanebilvantegrorHEatush dinsdansang aprlisations OfiRp e A6sca Bystems
and[?géﬁ;@s Pﬂ:hgﬂre@gnt B RIRAMINGSpparent frofPth@ 8&kSitichRASeh Bflows,

ordinary skill in the art in making and using the
parfigudarlyoelicg repddr eepgunghien Yith e aependetiusrice i s nade to

t he appended figures, wherein: Figure 1 is a

side view of an exenplary neasuring device assenbly

BRASEVLESCRPTION e IS DR NESCl osure; 20Figure 2 is a

sectional side view taken substantially along |ines

C G Pfssibil 1985 ©F &rdﬂ‘fé&@kﬂl i ghc:t 4% ih li’rﬁakﬂl@ %ﬁ@ﬁ‘s‘in &hé Qlls@l§§éﬂ @ystems

Figure 3 is a side view of an exenplary ring of
andrypetBesi fﬁ@f@éﬁ/lsé@daﬁﬁéﬁﬁ?wﬂf&éé@ﬂ@ﬁ mgieted:t he pr esent

di scl osur e; 1gure 4 is a bottomview of an

exdiigirad js axidotrwehn gemalan fﬁ%wl%rf’@‘”ﬁ? Ay eecoFdingg the
prebdt bifGodreesent disclosure, before assembly; Figure 5

I's a partial exploded view of an exenplary enbodi ment

of Hewk Advwseatinal sidrgyievatesen siliantiaty plang lines|Con gf Eigereilon

acc@}dgfgtgiﬂg%gerﬁdﬁ%%gi ng to the present disclosure;

Figure 3 is a side view of an exemplary ring of an measuring device assembly

according to the present disclosure;

Figure 4 is a bottom view of an exemplary embediment of a window and ring
according to the present disclosure, before assembly;

Figure 5 is a partial exploded view of an exemplary embodiment of a window and
ring taken substantially along section A of Figure 4 according to the present disclosure;

Figure 6 is a top view of one embodiment of a window according to the present
disclosure;

Figure 7 is a side view of one embodiment of a window according to the present
disclosure; and

Figure 8 is a top view of one embodiment of a window according to the present

disclosure.
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Figure 6 is a top view of one enbodi nrent of a w ndow
according to the present disclosure; 30Figure 7 is a

wa abs/ovioesv of one enbodi nent of a wi ndow accorBCTgS1008/068142
the present disclosure; and Figure 8 is a top
vi ew of one enbodi nent of a wi ndow according to the
present disclosure. DETAILED DESCRIPTION In the

DEFRSCED PiekeRibgh fol lows, like parts are marked
*‘rﬁrougg%ﬁr‘gﬁg—spe0|flcatlon and drawings with the
> 2 thededrd RSI?WH%H’I?@%%%, llsl%zyﬁﬁsez% ﬁJeX thn?qgﬂwﬁt%% %\%@H&%&

cessari € an I'n certaln Vi
anqcrhawlfngmyh ﬂna\szendme&mnee(mgg@alatrwecﬁwalyp Il)rapfasgﬁgwf:s are not

cl ar., e di scl osur
necgﬁarllpé%/ ??8]55@? &ceﬁgx M eévlgf ;?art,]'té Tc"nl'!% Dave beﬁlb ex&%%ereged Y3l gurBoses of
clafyessur e gauge thernmoneter or the like. Mire
ar |cular t he presepnt di sclo ur rovjdes for .
D ettt opiob i AV RS B slePR a0 M Talyior Bl ag mpawrine
devideb,le. g8, aliﬁesﬁi&agwgbﬁgerdﬁmefée oBths Bm:ﬂMore Eemeladly, yhe present
wi ndows for neasuruggpgaﬁ*&es are . sonefi,nes used, where

disclospreaRiarfes o PEfews dairtsadnge WREOY LIdsT it

medsNBndBATH ralsﬁﬁlbg/e‘(}eﬁ@fal?n & iNddRs Fortn@burn@ ASEEs aRERER 1SS used
be protected by a w ndow el enent. Current practice

whege aVicHable pendantia apissd piteg the Fradalt RS R ipg deyicgand where
tha€i@hdolut £HdAd 18 Be ProtRli®)y aaRBRITEYMG. ERGATBASHUEIpAGides for the

devi ce, causing various problens, such as, for
risketiiatri windevs ziay mpva Atshift dwfﬁ@éﬂﬁ%@&%wi’]ﬂg’f Hicapagiing device,

caul-lﬁ-%rbfrlo% Sl%ﬁféﬁls AySIE A O fH e Ean1O YdalBiS ah@br RGP VaLkiRY HHEIER:s.

for fabricating neasuring device
Theals“gf@mllwétssuliwmw@s forunprgued sypfeme andyacthpdsdonfalrretngygeasuring

dev?%gﬁeﬁfﬂhésaﬂglv%ig qgt){lgdrow ]t?el?é {hE V\FiiIlIHO e?ﬁot éﬁ&%ﬁnﬁﬁﬁﬁ&@%‘&‘ shift

ereby reducfn |n1nat|n
duringred eftermespmbbyathesby txdaohg @hﬂlmwgitlog thafrlsle thatihe sirsloy. magdeak
rent art, sonme measuring devices
mnﬁéiQBn§$%W%$%%?§%# ‘ng on the 20 front of the neasurlng
deior exdnipdd, in the osresht drg) shvob dleadmang\dwuimv\hmeambvabh rmg on the

frofloh KRB P S F A 6 AR i iR phf Broblem
with hlﬁ—ram padctive ¢d thaeid window elemienit it fj/ﬁlcﬁll)n@und, el invi ondbo Vor Mhes t
i B0 e S PR e B b Mmoo

mafitpestrRt Qe { TR ing LarldORSRind oW blichit thRgefaftndyeye 16d3k id tht fing and
[ ce the g%¥%$lenentlgasses the ma

ma P GBS Wrnﬁlg ca paten PR SERSE ) tb%ﬁ% This
shift 8&UREscARKBed BRCIRRS UelnBsdRYideAcd § a25HBRY)0d cartdléh @aR
nonallmsft%rrg 2(l)'lr?1§ressmn on the window when the ring is tightened, which can lead to
window cracking. In an exemplary embodiment, the present disclosure provides for a non-
circular window for use with a measuring device, where the non-circular window does not
substantially move or shift during or after assembly, thereby reducing or eliminating the risk
that the window may leak or crack during or after assembly.

Referring now to the drawings, and in particular to Figure 1, there is illustrated in one
embodiment a measuring device 10 having a case 12 releasably secured to a ring 14.

Typically, ring 14 is circular. Measuring device 10 may be a pressure measuring device,
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non-uni f orm conpressi on on the w ndow when the ring is

ti ghtened, which can |lead to wi ndow cracking. In an
wez@opbany enbodi nent, the present disclosure pPCDVUSTOS068142

for a non-circular wi ndow for use with a nmeasuring
. L,Cf
mc@lﬁ"ﬁgt i3 Pm%&&& 9 é)pegghrag %’Iu%? %esg\ﬁrg g%dlgt%férrtﬂg Elée I fmother
embctdan@b,ynafaetduxgl derglc@io Blaiternprezdtim gle’a:hlemg dedce3 (lavtgatr, pmgure or

| e [ [ f LYo

temﬁe g.lger rlngz% rin a%wc% zﬁ'g . gm grhl %gl%gﬁ c?% cgs th?ts F){lf%i in
accEldgnma@wﬂJ, thd j)lﬁ‘rcqaleSS)f tHeImeemaltsekisurc] aomwd! brnrbmii]yrﬂppm‘era to persons

. 10.h 12 rel bl
sl Fg i PRI ring 14 1 cifeul ar.

Medlawhé agbalitniért ef the presant Bsclasupd, ﬁﬁ'ﬁzlﬂ:{r@p}mwﬂn@@evwe 10 may
Vi C i ncl udin but not |limted to, 2gressu

be @W@lgay soupleEdege bipey UEH S Gty & ARG A eSTiZPe, FARigE $repe like
in R acinbBole,a CFRAGH fong ndestir&l whBhérSt & thigpRanR] pteBure or some

uri ng. devi ce. . However pressure ofr ten‘p ur e
Othﬁ‘e"&i‘ﬁr‘?tﬂﬁmaé\??e@@gmgrdé"lﬁ%‘i!lecthﬂ‘é‘s%fﬁ“ e L aaﬂaﬂwge c.%\ﬂ“@é% tube or
the 1iR@t TiOKNE] dEntsESt thd nASERTARVICE mBtHahishhiee RS kSIns @y are

of the present disclosure, as will be readily apparent
conweptioaslanhdo matifpmn wpprt of theyessptdisclasiiet he descri pti on

pr oyt %ferl%ﬁ;re% Bigures 1, 2 ankiR Hﬁ?l@ﬂﬁﬁ&']ﬁ@ﬁ&s 2folMg shelf 16. In
present disclosure, Tfor exanple, measuring devi ce 10

onerpyboBimnepf é}eamméng/shéﬁdéleétand%meﬂné ong b #er ne s tepside of ring
14 {g a FhoRitRS shélf Y 895 HEr AR % AJ s‘?@ecég%ﬁg!i filte loh Wﬁddn@m the

rder to nmeasure a conditio asured,
montingehdlehrateaturadialiparessining Idrat goreer be Hersidealf o ting 14 to form a
h
conm‘u'lcluls Zéu{é&aﬂgo I gg Eﬂe{l}g]ggdﬂéllr 1 btﬂ? E)E%Pf %mm ég %Si&?la‘g’fl @ Figure
2, rmduamslﬁlfdﬁ alsh mcmdassmwaudg)odwaﬁeInmommm@m(hwfencrumUng shelf
as_th onye .0 for :
16 gﬁ%t]ent\gg mwar&l %le%%ﬁ gérdﬁgeter &%g 15 \gﬁv%gdsgg% cee}'ngeﬁ &r}}e ﬁ?ag%ng
devkded O Iﬁ&eﬂy definagdn ﬁhner panignelet of the tdpesideiofi €eihgl € Slnaan exemplary

unting shelf. 1 In one e di nt. the nmountin
e Fptifone 3 Potind 30 e Bl BT e pR R g4 rowares
the Sd:rdﬁ' of netisuriig devided Of mdmeﬂnmwhbﬁlﬂgnbnﬁg dlahefkbofthe @i sie@f ring
(0] Sl n one (0]
14 0BT 20 AL e B SRele A ey e VAT S e epmies ot
memnﬁgecaewlcteheaﬁp@psdpﬁ@teqﬁstdnbag 14 to forma continuous,
circular mounting shelf 16 at or near the top side of

ri g depictegdn E’I&B’Wﬁ Lih4eng durtingd fﬁrfh?ﬁtrﬁcwse%ﬁ@ms SHRCHPS -

RinigN & itdHRiSs atnae tBlreB @latih©frudRires 1BVBT SheRAILbdiBRNZ e @f least three
nmounting shelf 16 extends inwardly fromthe quter

matigr SiHeties 1 Hre pprtoned adiserar @ pere ﬂk?é’ﬁft@F sige ofags i i Thg ot

leadl B¥bCRatikG sub G S p&’mgyeﬂ‘ak@ih@ Sorfbf 'reﬁﬂ%ﬁ nRghé SRicRresOfitHoligh the
top side of ring 14.”" In an exenplary 20 embodi nent

presepidiscdospsris nesAinpigd ésete‘ém Rathanibg @fllgﬂswth@wﬁ@g %mc@res '18 may

akPEV AR &rofs. ring 14 towards the center of measuring
. develirlc%? 150 asnd defines a circular inner dianeter of

ot hénpo@ersbmilgnm and asglenigted imGigurds pandt4, oach 20 thefat leaay fhréeng
ma egtrtlctgﬂ@s T8Yre & c@t?%wah% ﬁ% %thtmo %%gﬁ&?reg ?Q&%&Sé’ar the
asuri ng devi propri

boﬁ@emlctatoé dmg A4, Fihegchyekﬁnmg 3n nmelawdnﬁter 24 o@hdhotfom tideenf ring 14.
Inre] %m dtfllﬁl?rggeaﬁg?f t§11t3 i arsﬁ t?:lee?} rméasm Rfuﬁe%olégéregsn Cce %ﬂédltstlantly

apatt Ifﬁmattach edjstent Ihatteg stmd‘tllrﬂ ds8 st crrunearuhfels)ttﬂzﬂ sideef piog il 4, itlonabgt
adj acent to or near the bottomside of ring 14. The at
| east three mating structures 18 nmay take the form of
ranped mating structures, al t hough the present
disclosure is not linmted thereto. Rat her, the at
| east three mating structures 18 nmay take a variety of
forns.
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30l n one enbodi nent and as depicted in Figures 3 and

4, each of the at least three mating structures 18 are
wap@oedsoapart fromthe other mating structurespdBuUsL008068142

near the bottom side of ring 14, thereby defining an

i nner. . f m.Sid |
o5 55 PTRARS A g 05n D0L AL B ol v
andsts mhmtmmé%gul@él,amg 14 pﬁmedsuéngjded'icstl antclyleafoar matingemiagaeh18.
In on%Jaa ﬁﬂ}nFrlrthﬁatnd ng eSfJEc}r1 4 )guregfig ]th%tfoﬁrm gﬁg irs nuncéuresglgrar%%)taceld
equdistaftlytapart fmmte@crh aljadent afating siopctlde 18I a1 oancae the ipttat yide of ring

14, SRS e a0 Pad beaPRREa (e RGP st o RO g Lt ur es

18. with rsmencen@E@uﬁemtancamdneaalrﬁlgﬂemeem iheluddsguts 14, It he

four i.n tru s 18 are s aced equi di st ant |
E°DEY, grcf‘sgﬁé ogﬁgtﬂre(g dgfglé‘ﬁ‘%ﬂ%ﬁ TOH‘Q S Ef‘lﬁfi%g’ gmai“rlag device
meaﬁaﬁmtdﬂ&leb@hhgjﬂéﬁm@ of o efbodihtent, tcata;en,@b;ycnee[&ﬁ raaaglzamrther
i nner perinmeter 24 of the bott om si de of ring

inclygsypt jeast dpemiRatingsURHEs Got shogg)thet mmsralﬁ%%%@y a%c\vreééo thy at
leadt RGEUERMAHGASRs 1€0f rlng 1@%%{1 ale,n ?qs & r@l%adaﬁly%@crﬂlfrécﬁiﬁ'fcﬁéise
and di nensi oned to house and ect the measuring
12. d@\?ﬁ% embRsinent thgptdsastipiss wftﬂgstﬂléwe@ of gaye 13 pre pagitioned adjacent
to H@ﬁ%e@@ﬁ]&de Gﬁ%& 1@2 T’h% af:l'eﬁs@iﬁkérmang@%c%ﬁ'esf dfichlaan may t take the
includes at least three mating structures (not shown)
form lphrampag mpting @I%W@aml@mwm rresenidischnsurgtis n@ ligdtsd thetviee
RatH8! ﬂhQ & | z%s[ fiede iR wucgjresr dJf Qgsejllg nygﬁl?ﬁceta%ri% Bgfoﬁﬂs E
rel easabl'y secured onto case 1. Pn one enbodi nment ,
thépape@e@xmnvhﬁbeﬂhmwﬂh@esmﬁM£$MME@sofmﬁa$bmﬁzoam@wd
R HENSE PR 2125 DALt NSl 8081 B Bl
of arseyl 2t adige with @nd mayrb@felaambb@dcmm torege sﬁthuaitlmemee mating
nt. d gsur limted
ek IR L BB E il 8 s w08 et fIF e e
emlafdimans ghel lemaythrteﬁkﬁtu&g stlalbﬂuﬁ:t; yf ake 1 Daraspacdddquidisuently apart
he at e matjin strutur
fro S8 MBeE RS BT it AeLTeR Sho P A PE b 17 pfhat cach
of thd sléeagfthieagatid@stsioutddal caachalih Wiﬂﬁmatnllqdy%?péledsﬂﬂﬁ &cured to
mnt an

tin structures of case_ 12. al
one,B s L g JreREEd TP gUsh is %tfzrmtgﬂé n fheding 1f‘|’ﬁ Hglea ﬁ@m spigired
ontGtdsei¢t ures 18 of ring 14 when the ring 14 is
rel easably secured onto case 12. |n one enbaodi nent,
t heh &% e}f@é&éﬁw RPodim el SRyl 24T mrasiing deice 104agudes foyyr gating

strufRG @bt QbW B R h¥o@RRAL cack BF the RN RAGH: AFLAERRY case 12 are
mating structure of case 12 at or near the top side of

spagegdadially apart faantheefber nepting planchires of gase 12 g et tog side of
casS1d WSl &Sh Qﬁh&%?m%g%atm Whdehre @828 DEnaHeRAS 2L e

secured to one of the at least three mating structureés
releag@blyfsequrgiijo pae oftbhmpting stiupigres 48 plringelderealsheyringeldis wipasably
2
oo B 1o b T S e S Pl e SBRRectf o 2 e
spagadgtuidisauny apartiroonece ndjatniresting seeatire of cash &2 fteunear the top
apart
sme“&‘chJéq%%B E}{%ﬁéa%ﬁ %?Ehgffou? ﬁfaﬁ L%%ru?‘éﬁes%?&%ég% E@gg; \%kh %F g be
releaﬁablytsocplr@i td enobf th@metlrﬂgﬁtmdumh 48 oaghl 4ofhet e ringuis releasably
sectled onr%{;*case % Pméésﬁr‘fn Jiies gf case 12 align with and may
be Pel €88a EREUET V6 "Gne of the mati ng structures
18 of ring 14 when the ring 14 is rel easably secured
onto case 12. In an exenplary enbodi nent, the four
mating structures of case 12 are 30 spaced
equi di stantly apart from eath adj acent mati ng
structure of case 12 at or near the top side of case
12 so that each of the four mating structures of case
12 align with and nay be rel easably secured to one of
the mating structures 18 of ring 14 when the ring is
rel easably secured onto case 12 of neasuring device
10.
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Wth reference to Figures 2, 4 and 5, neasuring device

10 further includes a w ndow el enent 22. Typically,
wokmdovsoes enent 22 is planar. Exenplary wi ndowet/enmos/068142

22 takes the formof a glass w ndow el ement, although

th r t

ﬁ\g@@v ?&%@:‘ice%‘f ?%%?b‘ f“%nd% Hl‘é’ésuhﬁﬁf'aeﬂz‘r‘cg 1@ %ﬁfh%l BelBRGhdow
elemmt R2d T mgjcahlyt wimdow Ieicmentaﬂm ipplanas. aEmn@plasy glimby, eIetnmmpEe? akks
t he

the e st Wi Bmst R AT BB S ¥ B BMgg o
Ratbasrewmﬂm @Hemmt 2,2 may’tdlmm wlrietymifi forﬁ?, ﬂn:&mdmg ok hmﬁ&xo&%afety

b 0.13 ches. - '
o1, SRR el Brogemovasn FEOR RRE Sy R MkBRe (i
appedpeiaRnikickrest 340 ¢h biesntRAingint, Mindoerdldine 22 Bf.a thickdesd Jueof

rimeter 26 |nclud|ng outwardl y 1Oextending
abo%é)gis Eé’eénd radially inward recess regions 30

POsid depiRed iDBipWRE B, G&dRE FidoRWlenRhCl s @ xbebiciulg wiklees
28. W ndow el ement 22 includes at |east three

clerae gk ERTPCR8R BIAIPRGTFIBHRSs Wil thereficr Rerimaaten,20iinaluding outwardly

extérﬁﬁ@aébeg eghNSdiRly ﬁ%&cﬁr\e&@@ﬁg@ m@%d%awen Lohast
The outer perineter 26 of w ndow el enent 227is

outyarﬁléchXteadmé LabeyponVirdavitclemgnisRdneludes atlsest trgerpytviadiynce

extéﬂaﬁlg%ﬁ?:g oo e xﬁﬁﬁm m%%rcpd&@ssl%gl%nst ﬁ)epdsf?lﬁ%d H&%}Uéemﬁ é%en’zl%bes
ring 14. Each radially inward recess region

28. conf i gur ed and di mensioned to all ow the wi ndow el enent

22 ith‘é oQééPfi‘érﬁnét%%%? wﬁrﬁégtel%ﬁw??z 19@& rést gﬁbﬁtdﬁuﬁﬁné&af 16

eacC | S con |gure
of rmgriér@sw)thewutdowwﬂdrmw Balyipassedzbe p8ergferimieted dhwigingridntadp

radl%ﬁ}g R@vafcpl%&etég l%g%g 3D H‘?c%ﬁﬁ@& V\E@H IQQJS%QI%PEO a‘il?wtt 1ln§(§$ Llement

e W naow e
22 uoégpzessithﬂ;aohasi ﬂmmatmlggtrsd‘um’e:f 1816 rivfz 14 amg edeh. 10®/28 is conﬁgured

andpdo mens{ocr)ln {1 3 {%53% Qcé’ni e282 0% I){vmc% nntxén %%% be. }Jo(sla &Q;t substamEl E‘iaﬂy

I nner ["eren
adjR2ntits the &sieeplerumm ZmDﬂfihg hﬁgwlidmahé wihﬁo‘@ feleremd2 2lid resteth ugon

id h d il t.. )
mo@i R S8 c gt e 180 BY B Eeine ST Bhs 2 pubapeall? hipsentyo e inner
periadete® 24 35860 \yheﬁhfthd Rador a&gfenm iflevicd ﬁpthnmIﬁquiQSI‘lf{gnd @W\ting

ene OSItI sne .
14, ﬁh%praﬁﬂ%?&ﬁ?t&ree ﬁ’ﬁ;}% EiYéH E%ta?i” libwggw Qrﬁélﬁ in the ring

14 ABIB UPiftd @ss&'ﬁ@iyfofﬂh@ n@eﬁ@hrm e HasSH). mlcw/ﬁxfrmc)tvfb%xﬁn bEiasé
three mating _ structures of the case 12 are rel easably

positignssl yyn muﬁw shelf | @ dha windeve slemgitiZd gnaythe gealgsh hetvern ﬂ@r

moﬁﬂﬂﬁ KOl 6]£ﬁ‘1d the case 12/ vheR IR £ QU BRRLtANGuREred 6PhEERE 12 are
% gure 2, case 12 further includes gasketing

relembbfrsmredge they a4 legptdhresmyaiingrrimetures At ef theidnad hdow
el pBR erdiodiRenP AR Js'd@ﬁ@lgd thq?urg@ Uitd NouRRGlidelds %Jsﬁgmg

wi ndow el ement 22 be sealed between the nounting

matgiig 38 ﬁzﬁorﬁ@dlbp@i@esfog@@w@twm@ovnfd@@méﬁ igposisionegapen ypunting
shel\]@&g?ée Qfﬁd@&/ eleﬁ%ﬁlt.’z,’ltrniﬁfe s@ﬁ@d Eb‘iiwée'h%%&‘dn%ﬁg 9Ie1ft1%%n& fire

gasketing material 32 of case 12 when the at least three mating structures of the case 12 are
releasably secured to the at least three mating structures 18 of the ring 14.
In one embodiment, the at least three outwardly extending lobes 28 are spaced

equidistantly apart from each adjacent lobe 28 with the radially inward recess regions 30

- positioned between adjacent lobes 28 so that the radially inward recess regions 30 are spaced
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rel easably secured to the at |east three mating
structures 18 of the ring 14. In one enbodi nent, the

wa@to@emi3 t hree outwardly extendi ng | obes 28 aPer/spaogossi42
equi distantly apart from each adjacent |obe 28 with

eq &e]t&e\l/{e}g %J(tjh%m egyiﬁrdgabérgcr\%gs% ﬂﬁ%%ﬁ’ %Eﬂg;l ag'%l Ql’ﬂg&hment and as

acent SO t at the I nwar
depicabis § lgueeg|4cnné 630indew ckpanted m@qiqs thius patwatdjy @mﬂmgﬂcrbsmS

Spage% E]a%?rgteaﬁﬁﬁ é%{ ggechlagltg&eg‘ploﬁg ll:lhrl g'lg %ﬁzﬁﬁglng&}{ recesc? r(\aﬁlons

30 p«bsﬁ:nmrxt bei@eenradjaudm k)bézolﬂr SOGhHt Warr@thgdlyemvmddeqegs rbglbxesarﬁﬁaaced

di st ntL art fro ch adj acent Iob
equ %ﬁ‘ﬁgﬁg%‘g aryﬁvé?c?essé%gésggoreggl ons$%°(5h pos’ it oned
clelnenit\3@ Myﬁﬂhpearﬁ:ce th aha]hh&%mﬁ&dlmenttahdihs delpetadanl Fglitey 4 iamdh@radl of

e arpgese iy B Ou AR 5ot T L a0 A e o

winfoWw@d{eneat Z37e BfmBric S InSyneRbodigentlad andibie in Bigined] widbw

and depjcted in ures 4
ele%ﬁﬂ&?ilma @h@@@ma%%ﬂ; AV i gurﬁgﬂpﬁﬂe%h@fw%%df theidisEa6s
acr@slsemiw e?tanaﬂ 22 ﬁaﬁgMut@%sNM@WﬂﬁJ iR Prindeder 2% of window
nbodi nent and as shown in Figure 6,

elew:ﬁaawf @ i@ﬁémo tgtz OWsrsm%St PeBrndhe e derimgter ?L@Oféﬂa@w glgpnent

22 Eftgé‘foﬁe 83 pb@RBedl @B%gl%és #8urldSwihitRy SbmtAns emlfe 3GbOSMent,
w ndow el enent 22 fromthe outer nost point on the

windawelemsat 32hss @ dobpaliagretanidh abihont bhinghesp i yraligmative 28
emf)&hﬁlaﬁ V%HH@VG el%éﬁt 2@%@5 IOBleﬁrE@teP}g tﬁfab@lﬁ@’ﬂﬁé}ﬁ§ 26 of
w ndow el enent of 8 positioned 180
dedih@b sxempayti @mhpdmw aed emisnwn zzFlgmﬁ bovimdevistsaientelatfurther
AN STRTGRARE, B, bORG A B S0l a0R R R
the ARtanesacaosk pimlowi chemeene?2? B@n dfe iniro mosthoint pn teeyter 3Ginetea@6 of
. | i i
L T R R
wirgl8w eRsnedels] aittiexcretass Fegipupesitioned édkdagrace gnomnd windowe tleme@82.
In cln% emlg(e)dlgneSt \%E]n & ae? ! OS nd(r)é/c\:/eses rg rlr(?nnélamgtﬁrg 8 (%Ipagou?a 7 inches.
RTeronost™ poia i ou ef ow
In zal aamﬁmﬂivezeaqmﬂm&nr mms)w el e@@HnORD 133@ atrm:etshegmm tiemctoD3] of about
26po%?t on the outer perinmeter 26 of w ndow el enment 22
"% he recess region positioned 180 degrees around
W rideve ehbsdmtnt ddd as2Rpicied GNEig@BBOehkIBRtSs rNgmﬂ'dIW\bf wmdow
elegsnt has a re ess re?@éﬁ di ameter 38 0 g
clerger 5 oo PR SrcHat 10 oGPl Rb{Ees region

30 @Iceﬁfﬁgﬁ&d%ad Hﬂﬁen@:oﬁ@l&@ﬁﬁow 89 ivaRt otk AERErR 22 BFhyRhss alPstte of the at
hes. ne enbodi nent and as depicted in

leastlﬂgeﬁr@ateﬁg SHYEHes é%%%rgigrlégullbweee@b&flmm HEVFsEFetmgipr ssetion 40

of éaﬂ?ie@&@%ef%nfﬁ%%&ﬁdsafﬁﬂﬁ @or3eabitNhé Qute FRAEBSRr 2SR iBlow
section 40 of recess region 25 30 is_configured and

clegpirgA s Inomeemplagy anwdimsat 45idise s v is Fighte @ shercgntpigfygadow
elef@EM 28 la@ts QJ thk @&m@f axllsef&sltecésbﬁ lap?éc'tl&g4(§3t15l6% %@0311111(&1’{ Ovrihen

rrng . I n one enbodi nent, he recess angu ar SeCtI on
the 4:@1t@rf0f @md@wr@@ws 27 e asriheanieal exsia dey reasss RGuldesgetinagto, the

B 7R flow Afenfiy Y 1 tro s
ln UG rAR 1L B Bt o on <Rl 20 O B T e g
seCti@nﬂt%us alprfut wuqrMnf @leelmﬁt onchaﬁtgloadlamh@r g rinoat emixidiment,
the 15, ?,;srg%q: %Irﬁgtg Saisa %\?V{hglgﬁné&tsta% a&%? \9 nd thlgﬁgl](ietnz ﬁ'p
axis for recess angular section 40, the length of the
radius fromthe center of w ndow el enment 22 to any
poi nt al ong recess angul ar section 40 is about one
hal f of the length of recesd region dianmeter 38. In
one enbodi nent, the recess region dianmeter 38 is about
the sane distance across w ndow el enent 22 from
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every point on the outer perineter 26 al ong recess
angul ar section 40 to the point on the outer perineter
w@eooohoindow el enent 22 positioned 180 degr eeBCBHUS2008/068142

wi ndow el enent 22. In an exenpl ary enbodi nent
0 I
oA OB R PRI 200, S RN O FTRRR e

pergnateSoof weaiow eﬂms@ poigiohelr188 dcgrmsmromd wiideworament 22.
nt. .22 I-
Sech i FEery RN BN AT W ERHEEE Bl Bl Ry 2
furimrnmigrms sﬂraxgle s¢atioms 42ﬂeca$anid>ndﬁ3tmm of mbsese&alaggulearsectmn 40.

40 th t
in 3 SbRigE. Bhgsisaith BTl e Lot b2 s SRRk
sectott 4kseniifina: skhighi 1gfRthdni the et of&a&ﬁe@h@gm&laas'eghm £(r @rthe

the rece iion di a er 38 a he end, of .each .
outprIREEE g o SR EEEN 220in it el BRpe U RSt sfpgon 42
extéﬁ@giefchtﬂfgheaﬁd‘at oD aegﬁa angmtdnm e %eﬂs&eglﬂl diheettr 38 the end of

ane or every s g t tlon on the_ oute
eaCBéqCFﬁéP%Faféﬁctwvﬁéo @eE H mglzt the fﬁ%ﬂ@fs%&a?ﬁéwctwﬁ% is
abolEIRE bdtncObr &RBNstdldhBdcaiidn SemithOdutdbeMeteher vﬂid&@f element 22. In
perineter 26 of w ndow el enment 22 is about 0.2

oncicaraent, fiedpnah QlepshpiEst SRESAR peribe Otttmev@ﬁfﬁlt%ﬁ Qffwindow

clef@@f P2 &t dbdindito 1§&ﬁ:§ | Qin4#erfftive %ﬁxb@&ﬁn@ﬁt #2e 'ién@@lto? Eac%@tréﬁ&ht
wi ndow el enent 22 i's about 0.22 inches. |n one

secierybon b eutaigrimstes Hooiyindovrelgment 23 is abaetP-320pehens of
Wi g Qe &hﬁ‘dﬁﬂém 244 As2heh fﬁq@%;réls 'e‘ﬁ&ﬁo@@%&f%m&&%lbxﬂ&t%

having a | obe radi us 48 e angul ar section
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simlar to the geonetry of a round wi ndow. There are
no high stress rising points of w ndow el enent 22 that




10

15

20

25

30

5 make cracking nore |likely while punching out w ndow

el ement 22 or installing window el enent 22 into
wore@sooiong devi ce 10. Test s have been NEBET/US2008/068142

denonstrate that the w ndow el enent 22 seal achieved
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WD 2009/ 003013 What is clainmed is: CLAI M5

PCT/ US2008/ 068142 1. A neasuring device
wayabemoeo»Npri sing: 5a case of a first neasuri POI/USW08/@68142

that includes at |east three first mating structures;

Subshetﬁa%?lg f”u%];lré‘%p(%g Il:dotlﬁ]% Eo&%{b?%éﬁ%@t&rgte élﬁ;(gogdlkél% it 1 gg&rgﬂ‘ﬁi‘?e ALt the

appanded claimmubearonstiuad bavadly endeinta mhanadr cdedistend svithnheosaorerof the

inv{Jnﬁrimster, the outer perineter including at |east

Pee outwardly extending | obes and radially inward

recess regions 10positioned between adjacent | obes;
wherein at |east the outer perinmeter of the w ndow
element is sized to rest upon a nounting shelf
associated with the ring; wherein each radially
inward recess region is configured and di nensioned to
all ow the wi ndow el enent to bypass the at |east three
second mating structures associated 15with the ring;
and wherein the at least three first mating structures
of the case are rel easably secured to the at |east
three second mating structures of the ring to
rel easably secure the ring to the case and to seal the
wi ndow el enment between the nmounting shelf and the
case. 2. The neasuring device system of claim
1, wherein the first measuring device is a

13



20pressure neasuring device. 3. The neasuring device
systemof claiml1l, wherein the first neasuring device
WO 3008/0bmnper at ur e measuri ng devi ce. 4. The PEBYRIN0SFS8142
device systemof claim1l, wherein the at |east three
Wm&hEaEmﬂﬁﬁéng structures of the case are ranped nmating
tructures, and wherein the at |east three 25second
CLgﬁ?gng structures of the ring are ranped nating
ctures. 5. The neasuring devi ce system of claim 1,
%{ng Lhe,case further. conprises a gasketing

erléwnn%d%mwSgsmncmW%mnﬁasket|ng material forns a
se al cafpedfindizst nidasuring dehdve tRhtambries ariehst theee dizs matilesiruttoees;

S ee first ,mati of the,case are
el a1y o et ST D S p T e stS BT | ng
st rsttadtiees of the ring to 30rel easably secure the ring
to the case angéto seal Ee wi ndow el enent bet ween. t he

modiP Y S P demfd thah delines an outer pegimetey, the (UIcE PRrimfgFr

devhdlisya1ee tRiee shtdvbfllyloxteMiRE &lbas htteradibInOiawal reddBy Yegions
is glass. 7. The neasuring device systemof claim 1,

\Ahé’P%‘Pﬂ“efiﬁ’étWEF?]@dJ%F@F’ilﬂ@é an i nner perineter, and

WheyRldh 838t 188 bine pdlideRX Sanchvi@ow @RchSis §19é’lftb Pt B5dn a
and di nensioned to allow each | obe to be positioned

subtuanpg selfpssaeipted 8ith theginghe i nner perineter of the
ri RgheVe8hch Rty R Felc@s@"?é'gion' i$ an%%ﬁt%@l ah’cp&-lﬂleﬁshﬁled to allow

nmount | ng shelf of the rin nmeasuri ng device
sy dheiingew elemicnh ta byrgpethe p e@bféweé%ﬂom&mn@g Biuelared pssgeiated

I Ot?;ﬁth'tﬁe ﬁ&?%ﬁdﬂ equi distantly apart from each adjacent
| obe wth the radially inward recess regions

postheredniad abletsiviess fasijnstion siricblsesof ¢he casrare telresablideadiédyto
in 3

Fr o A GRS o B AU R 0GR SRk B og o
Thehawaasandito geatithe marelosyeddneamt bftwedndhemaynting elteﬁ and tHeesase.
wi ndow el ement is symretric. 1010. The neasuri ng

devihe megyusing devade sybtein of dlainnh evheiem baditst oeasneingldigyice is a

ex&;ﬁé@ﬁh@%e%ﬁ%lq%h&‘féeu‘jes a | obe angul ar section and

radi a nward recess region includes a recess

?E%ﬂe‘?}ﬁe §8%§J|cf%?rlg% mEETaGh 1. L AGeiR WeSfrst %?erahﬁﬁ%%w X is 2

e W ndow urther conprises strai sections
pogsrpegaterd mizetuneedeveach | obe angul ar section of each
outwardly extendi ng | obe and each recess angul ar
4$.edhe orapfing dehcersystem lof ylaimiyavhdrelbthe eidsast theyifiosi matilg A

mtsggcqur]:a 9 %f t@@al'sjt]; g% tral'rlrgpieﬁ Shaftn g‘&ﬁlséﬂl%sp%d%\élre(f‘r? the %S ltcz?smhree

comprisin
second mating structures of the ring are ramped mating structures.

5. The measuring device system of claim 1, wherein the case further comprises a
gasketing material, and wherein the gasketing material forms a seal between the
window element and the case when the at least three first mating structures of the case
are releasably secured to the at least three second mating structures of the ring to
releasably secure the ring to the case and to seal the window element between the

mounting shelf and the case.

6. The measuring device system of claim 1, wherein the window element is glass.
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providing a case of a first neasuring device that
includes at least three first mating structures;

w@eawioosonyy a ring of the first neasuring devi CECT/81008/068142

i ncludes at |east three second 20mating structures;
Br oMle MeAbhrg B%c@éyﬁt@ﬁllo@ﬁlam nAded GETRE défh@g argﬁﬁér'})%ﬁimeter

an outer perlneter t he outer perlneter i ncl ud 1 ng
| e “ﬂlhrﬁ@eea@iu@umardlywxw@féa Hiba g coplescdang drlﬁfaiS@rlwo allow

' nvaidioh Vﬁeg%%ogme Q&s&ﬁéifg AR6G RLYRRE p@ﬂln@fé?@ftthe ring

obes, rein.at [east outer perineter of
VVI rveswtie veindov elemensivtesied epondlst meusding ﬂleifmﬁmelrmg shel f
associated with the ring, 25and wherein each radially
BnwWaie anepciag deviesiyeiamiof clgign .ivijigrodticagh guitherdbneitond g lebs is
al |
2 CBNH B ARG o B B oot QYRR AT Plada B ok o8
r esrtglmgi mﬁéomdtbemepteadjmntdcbe@fso thhﬁhwaddﬂwre’faedmmss tRgoms

the d&!}% r%ap%ft f;o CaCfEl chac%}{t I‘Q(ylglgﬁ%%vﬁl% rE(Q:?S I%bo

Ieas SEco

EOLI%I Fﬂaeg&k[) % f:lg‘tﬁ%euﬁgtel% otf?lgx L \irh%?e‘?’rf thg er?d%wf élcrn%'nt ﬂ%%lhﬁlxgtnc.

struc ures east three Seco

'f@t"fhggneﬁéur ﬁgﬂé"\!loee y%}gm oﬁglafn{ P%he?eh?éa% Xu y S%%Fll < 5 l%bﬁe

Securi and 1
vvi riml:dWeeh hﬁvelanglﬂmtsa@em amdmchmdmtly mgvasd11@b¢ss eagtbntitrdudes a

n.the first
ece?s aﬁléulare eCt(l:Oél angl “éheﬁerme gne outer rlm\l\'@er oﬂhe mcf%w elenéeféﬁmher

Th eofmptides eiraght cécibm pbhtlond’aleheawaan bzh:b lcﬁherangulare;aetwmlolﬁ gach

o Y oS Eh e TSy gy SROCEtepdl ngi it ingpr

Matrédags r8EibaICt Ur s of the case are ranped mating
structures, and wherein the at | east three second

RtA mgthsd fod edadtRcuiig 4 ﬂnmstnin@dearce sysep@tnpiineng
structures. 1015. The nethod of claim1 ereLn the
L NS B b T B e rtics e gl B teat Mgyt et
whetredtived;he gasketing material fornms a seal between

t he VVI dow e and the ase when | east

t hPEYi¢! %%EIHHT%{F%ETS%‘PF%B‘P‘E% ¥icg thaj gl ea‘ie‘f‘éfieéfrtéhree second
r eleamabkoctg@cured to the at least three second mating
structures of the ring to releasably secure the ring

t o Provadingd gonsgieputap windgy elomenthafdlstines o glst Posidcipedhe ?‘H‘é’
MO WatikBer BN8HiTe 8NEhst REeGB8Rrdly extending lobes and radially inward

recess regions positioned between adjacent lobes, wherein at least the outer perimeter
of the window element is sized to rest upon a mounting shelf associated with the ring,
and wherein each radially inward recess region is configured and dimensioned to
allow the window element to bypass the at least three second mating structures
associated with the ring;

resting the outer perimeter of the window element upon the mounting shelf of the ring
by bypassing the at least three second mating structures of the ring; and

releasably securing the at least three first mating structures of the case to the at least

three second mating structures of the ring, thereby releasably securing the ring to the
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1516. The nmethod of claim 11, wherein the w ndow
el ement is glass. 17. The nethod of claim 11, wherein

wo b@onoangs def i nes an i nner perineter, and wher BETYUSHO§068142

outwardly extending | obe is configured and di nensi oned

to c@gé At s!e:ﬁg tﬁe%P&ovP&élhédtB e Q ﬁltoﬂﬁﬁd %hélya d the
oae ol ol ands

adj acent to ner | met er

wi dsw el errent [ s rest ed upon the nount i ng sheI f of

the ring. 2018. The nethod of claim 11, wherein each
o2t Memetthodex tleimail hgvhersireth §rse passednedpyicdiisa pragsinyg mgpauring
fromeach adj acent lobe with the radially inward

recess regions positioned between adjacent |obes so

ﬁ%‘.ahaé Q?tg%cf?f' c%‘eln'nyl 1 | élﬂ' tt{ee}ﬁﬁﬁgeafug@g ﬁ?ﬁceaié Qtﬁ%ﬁa%&%ﬂe

equi om eac radi I nwar d
reowsurnlegkmne 19 The met hod of claim11, V\herel n the

wi ndow el enment is symretric. 2520. The nethod of claim
14. Thehretteidrf elatin 1 b uthweeircthy atd sasethate figst ebeg $tricturde$ the case
o t?i?e 1%91%9& ?15‘[&%%%1&8&3,%99 wﬁ%%fﬁ tlrleaaq Ile%%l! tMree Q%@ﬁ(gmé\ﬁné%ﬁﬁctures
region includes a recess angul a I'on, an rern

t hefdutray apennpet matilngstrtutterew ndow eI errent further
conprises strai ght sections positioned between each

L pBldhe arethed avif cleime i 1, ovhesin thacdse ﬁmtﬂlmocﬂpyimmt@si@tin@mhtobfé and

.ancxlwheela c1;1|11 th(re 85 %Sts in amnegerla?%s g%tséa?getweenetﬁg vr\]fmrdqu Ie em ¥t and the case
I NwWar rec SS r

when the at least three first mating structures of the case are releasably secured to the
at least three second mating structures of the ring to releasably secure the ring to the

case and to seal the window element between the mounting shelf and the case.
16. The method of claim 11, wherein the window element is glass.

17. The method of claim 11, wherein the ring defines an inner perimeter, and wherein
each ouMardly extending lobe is configured and dimensioned to allow each lobe to
be positioned substantially adjacent to the inner perimeter of the ring when the

window element is rested upon the mounting shelf of the ring.

18. The method of claim 11, wherein each outwardly extending lobe is spaced
equidistantly apart from each adjacent lobe with the radially inward recess regions
positioned between adjacent lobes so that the radially inward recess regions are

spaced equidistantly apart from each adjacent radially inward recess region.
19. The method of claim 11, wherein the window element is symmetric.

20. The method of claim 11, wherein each outwardly extending lobe includes a lobe
angular section and each radially inward recess region includes a recess angular
section, and wherein the outer perimeter of the window element further comprises
straight sections positioned between each lobe angular section of each outwardly

extending lobe and each recess angular section of each radially inward recess region.
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