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by reference PCT Application No. PCT/US03/ , Express

Mai | Label No. EV222416147US, filed in the U S. Patent

and Trademark O fice on January 6, 2003, the entire

contents of which is hereby incorporated by reference
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di scTosure generally relates to the Treld of

bi omedi cal ther nmoneters, and nore particularly, to a
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treatment of di seases, body ailnments, efc. for humans

TradamdrkoOfre amiamahty, 6, 2908 sthi reotire. conbimds of whichug dexeby incorporated
by T rentse,r .care prow ders, etc. utilize thernoneters to
y Sg‘iﬁ'}é qn subject's body tenperature for detecting a

%r nitoring the, subject's body tenperature,
B—M&A ; accurate reading of a subject's body
tenperature is required for effective use and shoul d
be taken fromthe internal or core tenperature of a
1. suleduical Hieldy. Several thernoneter devices are known
for neasuring a subject's body tenperature, such as,
f ofThe pm@t@;sc@isaﬁgenemllg ctlatesmiccthe dighd qﬁmm@cd)ﬂlemOMers and
t her ropret ers, however, are ver low in ma
mors, SRR BRI BRI Py oS Bt PP IS By BP AT ARy and 2

probE Qoflglie 'Irﬂ%ﬂ&%e RAGYacl STRERFI IR mdddufenteNafEsifdty, | N
di sconfo to the subject, and maybe very troubl esone

9 \’\h%;&@ﬁ@%gftﬁgﬁe @A[ure of a small child or an
T t hernmoneters are susceptible

g E}egngl%re%r d é&? h}éj%alry}’e%ﬁe@%&f . f%ﬁ iYate é)%‘yem:lglil adlagnos1s

r ONnt c i'mze nmea
and frbzifﬁleﬁﬂdf diggsey) dody allimantg, eefor hathagh asd ottee kniniml, @k $s known.
El ectroni c thernoneters, hovvever still require

Doclgpip AWKkICRaRaERISt 4E¢ PYoVidens)eie dutiva JhEHOBREETA 0 AoAgTg B subject’s
d g st t ture, etc. An
R
accusalb redidgsofrmubiect’s bodytengreramieli$ saquired for effectwe use and should be
taken from the internal or core temperature of a subject’s body. Several thermometer
devices are known for measuring a subject’s body temperature, such as, for example, glass,

electronic, ear (tympanic).

Glass thermometers, however, are very slow in making measurements, typically.
requiring several minutes to determine body temperature. This can result in discomfort to
the subject, and may be very troublesome when taking the temperature of a small child or an
invalid. Further, glass thermometers are susceptible to error and are typically accurate only

to within a degree.

Electronic thermometers minimize measurement time and improve accuracy over
glass thermometers. Electronic thermometers, however, still require approximately thirty
(30) seconds before an accurate reading can be taken and may cause discomfort in

placement as the device must be inserted into the subject’s mouth, rectum or axilla.
1
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1 WD 2004/ 063687 PCT/ US2003/ 000256 Tynpani c
thernoneters are generally considered by the nedical

W@ eorioedoBy to be superior for taking a subj ectPGI/US2003/000256
tenperature. Tynpanic thernoneters provide rapid and
accurate readings of core tenperature, overcom ng the
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i be extending froma .distal portion of the .

61T BT nf R S10: 18,2520 THEVayRCSHlehohl Byme ara B Ul eensitive
to th@eﬁ%ﬂhﬁ'@féﬁiﬁﬁ‘hé&t%ﬁe%?.d are disposable after use. A 15

practitioner or oth care provider inserts a portion

of -0be ] . d re .

or D8RG 08, WIERREERE € Blye LSS 508 cover
mountefl romted semsisg iposte Extamidghfromt ¥ rsdli fortieirof dieethefh@meter. The

infrared light. emtted fromthe tynpanic nmenbrane
Prob £0¥els arg ByBigHis 1@ RO\ SAmiterebEtishant gve isapublesafier use. A

._ . . O

pracGhaBELE LR o PU% Mty Bl R PR [BE s e
mounted érerepndwithin aasubgectk entgt bar can@l0totskesef the infrdrediemibsions from the

range. The pr.qbe.cover .shoul d; provide for: the eas
g BERPSPERTE. RS 16 bRt E9% dbe HeENS Heoabme passes
throANBlvindbieoPthd protel QREF aldl BIBRSted 16 id QAsRE pPéUH byR§ waveguide.
evice to cause the thernoneter to take a "tenperature

The wigedow srwpicallsT hdransrared pecianoef s prelscessr ehdbay 2 savelength in
' vid b he heat nsoL,ta deternine
the %}5? r %rrgnd It[} éﬁ) Ser g?lﬁr 1%hd OY%nsglg P?dae\pfoé' M ?cgt @n‘;eeasy and comfortable
inserfioAsithe Pestic intd the 28 dagil. seconds or | ess. The probe is
removed fromthe ear canal and the probe cover is
I eTRY gidciditthes bResk AaflttoMbPARNLaF 85RYAo AlisBth #RIMBMBRE to take a
cover fromthe probe is necessary for accurate '
tempegie mragiiemest s Themigoelegfonisinsecpse stecirisablsigopds peividgd by the
] r...Prope renoval of the used .
heat sHpt Y RARfing VTR Rofbern bl RE! renlifet Y hins s e ftpent in o
few setohdd balessli SE&SProbe is removed from the ear canal and the probe cover is

removed and discarded.

Proper removal of a used probe cover from the probe is necessary for accurate
temperature measurements of subsequent readings using the tympanic thermometer. Proper
removal of the used probe cover is also required for safety to the subject such that disease
propagation is minimized. Current tympanic thermometers may employ mechanisms and
probe covers that are not properly removed in an efficient and facile manner. These types
of tympanic thermometer designs can adversely affect the accuracy and safety

considerations of a temperature reading.
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30 propagation is mnimzed. Current tynpanic
thernmoneters may enpl oy nechani sns and probe covers

W@ b@t/063587 not properly renoved in an effici entP@ntis2003/000256
facil e manner. These types of tynpanic thernoneter
desi gns can adversely affect the accuracy and safety
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ernone s constituent parts is
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Y

Accordingly, a tympanic thermometer is provided that employs an ejection
apparatus and a probe cover to improve temperature measurement accuracy and safety to
minimize disease propagation to overcome the disadvantages and drawbacks of the prior art.
Desirably, it would be desirable if such a tympanic thermometer included an ehgagement
surface within a probe cover of the tympanic thermometer to achieve the principles of the

present disclosure. The tympanic thermometer is easily and efficiently manufactured and
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Accordingly, a tynpanic thernonmeter is provided that
enpl oys an ejection apparatus and a probe cover to

WO pro0§388T enper at ur e nmeasur ement accuracy and BEK/E852003/@00256
m nim ze di sease propagation to overcone the
disadvantages and drawbacks of the prior art.
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correspondingly_ indicates to a practitioner that th
thernpqrpggin{scnot; readrYe@aylS? yrtila aewasreied ipagheycoven ammounted o the heat

SGIlSlh% éﬂgﬁer e éIfVlIIéIB of 118Y the! @%‘og AFert Fa?‘{ bé NGy %Oélggured for

noneter Is no ready f use un new
emplpymbe withethei tympaniot ermiaméthe 1he:aicoﬁﬁn663ﬁ8!hnﬂlepj§@xhﬁples of the
envi sioned that the probe cover can be

preseﬁgfhts‘?l{?ﬂfrﬁrl y configured for enployment with the
ynpani ¢ thernoneter, in_accordance, with the

prIiﬂn%IPepPé"s“CBFI teﬁ@OdHF@%em agRosdanes Uwish tha poineiples of the present
d1scl&%§é IoGt Emﬁf{f? oM is hl?) ?d(‘?ﬁ gﬁ@% Vﬂeap §e§y%§1§IPF%be that defines

riACi of t € prese osu
a loﬂglltednma}mkls r arids ap romter denaifabd) @k tegldimg ﬁoﬂiieﬂtdlﬁ@ln Shd19f RO BEmpanic
that defines . 20 a | ong |tu$|nal axi s and an outer

thernigh gt AR HAP FEPHAL ClBfI8e 2 leastiont finger eendarfio the distal
end drigy RltherfMdnt&Shl %qc&@i%gfeﬂtf‘dfm'o(}&g%'famﬁacfle b&8SLurface of

one finger extends fromthe dista
the PIOJDﬁp dnprobe Nekuﬁmoentahbdouthe distal bl oﬁﬂheﬁmpamu ﬂmﬁ’ﬁbmeter The
robe cove

e outer Sur
prov R0 gkl 4 Fivef N fr Gplhewht T Prieg thg aBlanstrtice of the probe,
The lblbﬁé @t @Eluddd et least one longitudinal rib radially projecting from the inner

surface thereof. The longitudinal rib defines a proximal face such that the at least one finger
is configured to engage the proximal face. The probe cover can include a plurality of

longitudinal ribs.

The outer surface of the probe may define a groove. The groove is transversely
oriented relative to the longitudinal axis and is configured to receive a portion of the probe
cover for releasably retaining the probe cover with the probe. The portion of the probe
cover includes a plurality of protuberances projecting from the inner surface of the probe
cover and is proximally spaced from the distal end of the probe cover. The transverse

4
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probe cover defines an inner surface configured to

engage the outer surface of the probe. 25 The probe
w@owe636BT| udes at | east one | ongitudi nal rib PemUstons000256

projecting fromthe inner surface thereof. The
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Eéaﬁ%ur oh SpEroifE ol ihlfige PRALINILIEhad Théfliedsbone finger can
incluon ta@rﬁhﬁagéwtlp defiming mgdlt;ﬂa]e stpko Hacec oVhe atMeabt drvefinger may be
obe. The portion .aof t robe, .co | udes a
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a rehdctw)pﬁﬁlﬁdﬁ Oa’emtlwem Ue20082s0 002 Higgergis aeleesahbyﬁxﬂéﬂe via a latch,

e AL STt SRS BB Sh BHER Pt one

ﬁngﬁgﬂguhQGﬁﬁ@ﬁdemggoﬁf the probe. The ejection apparatus

may include a plurality of fingers. The at |east one
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paralivb vebitatidetclation tathedonginlmd]l posof thomrehed an ext ende d
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exinesnd ahlernalsi drmloodimdite tlad ejeetint appreaths ngydudesegqualistanthyespaced
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fingepg tTéﬁqfﬁigevé}a«ym& higpergd fingerdip @ﬁﬁ%ﬂﬁ@@fwﬁ srike dageapflyphe probe
covet HMMlE ¥ ﬁid?st aced"@ﬁ{gﬁiﬂﬁmﬁp gibb.at ?ﬂe 15itdREl &bs having a
rel ease but t on IS engageabl e to rel ease the at
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movifl b R e LR el Bpv o BT o PSS PRREaE: on
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U|d|stantl spaced fingers._ The fingers having
taB]éer

elieets g ﬁfeattmrss ofific pieah disclosures MAIchare DRECHA da be novel,
s?t’*ﬁg%?ﬁ&pﬂaﬁ’ﬁ%lmg&%% SRSl e RO SRR i a o s
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and OXI rike f e for . noving.the

be besf iy Gyt buagisreacs i Mecel B4 PgRtiomh JFKER 1B $pmsgin with the

aCCOﬁg%gﬁﬁQ&a@%s%%wl PTI ON OF THE DRAW NGS The

cts an eatures of the present disclosure, which
ar CP 6 FseX %grsbgct% NOYELF a t ce}hefr&&fﬁtew fnhaccordance with the
I'cularirty"1rn the appen e clains e present
pnnodplss:d)fdhel pessehdidelosare mouhied with a holder;

FIG. 2 is a perspective view of the tympanic thermometer shown in FIG. 1;

FIG. 3 is a side cross-sectional view of a distal end of the tympanic thermometer

shown in FIG. 2, in part elevation;

FIG. 4 is an enlarged perspective view of the indicated area of detail shown in FIG.

FIG. 5 is an enlarged perspective view of the indicated area of detail shown in FIG.
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20 organi zati on and manner of operation, together with
further objectives and advant ages, nay be best
waireeneicebd by reference to the foll ow ng descPCpUBIIN3/000256
taken in connection with the acconpanying draw ngs
wherein: FIG 1 is a perspective view of a tynpanic

ter, ccordanc with the es of .t he
o6 o BFSSETES SoAPEa R T PR derhe DETppey tshometer
Showlnsmm@epj S‘ﬂpﬁ&g}bééﬁvyl ew of the tynpanic t her nomet er
shown in FIG FIG 3 is a side cross-sectional view

I

P 0. 3% R enfRd er pR NIRRT RAICRAT A of ERANhoR n FIG.
6; perspective view of the indicated area of detail shown

in FIG 3; 30 FIG 5 is an enlarged perspective view

of FIh @ ik el bglatoed parspertiot viket af the ﬂisﬂwl&nd nf ﬂile@mpﬁilc heWometer

2004/ 063687 PCT/ USZOOS/ 000256 FI G
showayip §1Gsb dRVBA PeFts ELTpVEH &0 QBWE?"GI%B@HCB@I“ PEPaF #BS:t ynpani ¢

thernmometer shown in FIG 2, in perspective; FIG 7

i SFI§h Oeis|aasidre cropesestienaliwew wif she distal ped sheye it BEG. ot diustrating

. shown in FIG 6; 5 FIG 8 is an enl arged
eJeCtlﬁgroggléecRrPB%C%veé’v@ngf the distal end of the tynpanic
t ter own.in FIG. 2 .havin P ved to
1 Fleb e PR Sl | Bivmspus yidio ot rie! gy ohf Hegd 1 FiG. 8,
luusﬁ;a[tﬁr%%ﬂe%ﬁgﬁbpﬂl@ rygeed(yvglf the distal end shown in FIG
ustrating ejection of the probe cover; and FIG

w@k B ERESIENARY ENIBODIbS! al end

usrr arrng ej ection of the
2R B PR 5P ERL R FIRERT et o
disclbéedr ¥ Bt eised ittt bﬂdﬁdmﬁl thsenordétsss fos eﬂ:am'ﬂxg body temperature, -

di scussed_in terns of nedical therrmmeter

and mosS LNt Laskyel yint teFp o4t 2itEpanip ¢h W@tgaaw QY an ejection
appa&zftlusI p%gaeacotv&nﬁ)aﬂh oV RRIR LR mEARlenfimR hedRadNand safety to

ej ec |on appar at u andaproecover to inprove
m1111hmmélsaa:se,r lmcmms atce peaptagatonour fclyy anwdiorfichsgt the present disclosure

s S BR3ESirbe GLs h ReBEF s, bl Fmens, .

of a §ibdck CRGA ﬁﬂth@@énvﬁé“&le@rtﬁéﬁﬁé fn%blpl@é Mﬁ@ t§ ti ¥ mpanic thermometer
treatment of diseases, body ailnents, et

disclosed include proper removal of a used probe cover via the gjection apparatus and

indication to a practitioner whether a new, unused probe is mounted to the tympanic

thermometer.

In the discussion that follows, the term “proximal” will refer to the portion of a
structure that is closer to a practitioner, while the term “distal” will refer to the portion that
is further from the practitioner. As used herein, the term “subject” refers to a human patient -
or other animal having its body temperature measured. According to the present disclosure,
the term “practitioner” refers to a doctor, nurse, parent or other care provider utilizing a
tympanic thermometer to measure a subject’s body temperature, and may include support

personnel.

Reference will now be made in detail to the exemplary embodiments of the present
disclosure, which are illustrated in the accompanying figures. Turning now to the figures

wherein like components are designated by like reference numerals throughout the several
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of a subject. It is further envisioned that the
principles relating to the tynpanic thernoneter
waele@aleed i ncl ude proper renoval of a used prPOBUSINE000256
via the ejection apparatus and 20 indication "to a
practitioner whether a new, unused probe is nounted to
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: £ _ Lo . N Al .

T
measQtdngdnt actufagend Profideshsefety manmimiyeplisebes, Ba:teridg atc. propagation.

sensi ng probe 22 may have vari ous geonetric _

CI BSS c&REhpRAA! thatGOmbhtiy thdridhfeter Q0CIACIATes fhemeessadrPl edectronics

rectangul ar, elliptical, etc. A probe cover 32 is .
and/qrpprecessingo Cempenntse iy peHfornr igHRcEge rMeAsUEEIqh o42 dhe tympanic

[ r 0 : ont i; :
ST s A% AUES BEEnZAIEN B ) o800 NS : LA BRAE i mpaic
thernh@negret PO indl inclubls a3GavehiGe 16 Yacilitstevdehsing of dhestyugmeit, membrane

that radially project framinner surface 34. .
heat pagigy-+ dRaRic thesmomsiey 2Pith éel%ﬁsablwwtedsw_ﬁ%d?raﬂ@_ef% glorage in
cont«%ﬂlﬁlgff&? f&ﬁas@! er {OHERSLrhQer 03RRI TRAY BE 'Tdftﬂiﬁated from

face 38. It 1s’envisioned that such engagenent defines
semiarigidnegidf plasticrankiargnealgmgtenilst suitablst foi kempenataref meesurement and .

t hat adyant ageously, faci.l.itates renmpval ,of probe. 1
relaiel G 5 I <Giemoay ety B iy SR o8] B ey 0
facili#A8 fodrfiab iof RyrhpaHi®© REMbMBRE 8] Hickiding, for example, battery charging
capability, etc.

Heat sensing probe 22 defines a circumferential groove 42 in outer surface 30.
Groove 42 is transversely oriented relative to longitudinal axis x such that it is substantially
perpendicular thereto. Groove 42 is recessed within outer surface 30 to receive a portion of
probe cover 32 for releasably retaining probe cover 32 with heat sensing probe 22, as will
be discussed. Groove 42 has outer ends 44 that facilitate receipt and release of probe cover
32. Ends 44 may have varying degrees of curvature depending on the temperature
measurement application. It is envisioned that groove 42 may extend about only a portion
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measur enent accuracy and provi des safety to mnimze
di sease, bacteria, etc. propagation. It is

w@omumesBat ed that tynpani c thernometer 20 i ncPCmM®sS2005600256
necessary el ectronics and/or processing conmponents to
performtenper ature neasurenent vi a the tynpanic

s _known to, o inthe art. It is
of th] HFHEIPToBRG P PN GHRERTOPS gt 5 SO IAGFUER Bt SR, 2 may
be orleRfd U farfoudBYi8 @it SterttRidng 6d1htiveAth SorSi@inAla@d x.t he
tynpanl c menbrane heat energy. Tynpanic thernoneter

lisagaR! 4. méegea{bnaa@%{ AR 26 BuibMs ﬁ&rﬁr 81 &d¥ 24 of

«%fén{
con enpfation for use Nermoreter 20 an
tympbmb dhemﬁﬁnemymemﬂahchmen etml ef gco routter M6; rcogipeEssion gipding 48 and

t | t f
I PN AR D TR T A
exten@NUbE11P @ﬁ&eﬁ&ﬁt arfd%rd Ql'isp@)@ecﬂﬁﬁf thOFnE abBie SH&ECIRABE B9 of heat

necessary to 25 facilitate powering of tynpanic
sensitf o8 er FR@ersi 28 landi gpeptiohosleaeadip laes nbamm@bye alighment with

onsfeffesta el ek by iRle SRR Ao 0

Groqve 42 is transversely orj en rel at.i
o%rxpﬁéﬁ% spring &8 i6 moned Rah Gotion égﬁwﬁ}a{, Fifgers 28 are

blaseae&)ptﬁg %x?e?ﬁld@& phBEhS! Qlorﬁj?ﬁ%‘{(ﬁl &S 48 %‘?s%sl%ggld% t&ilency to the

outer surface 30 to recelve a.portlion of
moti@n e fing@rsf2&: Eteisew@mmatcétthatmongnrpsstheSp@@géiO B@}’vhawh varying

d
degre&??ﬁaeﬁ%ﬁ%%?ccﬁﬁﬁ%g % piEoY gt oo P e LS gretgRBBcation.
f b Ends 44 h
adtipgzs 2Bk GrIERE DD o AR GG BT S (e (10t shown).

i
The lggﬁsiﬂélﬁext ec@BG@égﬁ?ﬁ ‘g%f‘ls elng?)%er%?fcgﬁ r&bé&@%ﬁ %1%%80%631% gl’%ceretracted

pos1tiaﬁT/Hﬂ$g%®@% aﬂm:%tapmd ﬁhgerup 5eFI@rD mlnﬁé eptendretata distal strike face

4. T fagri Bt rfingst i Spb A B it @Rt wim
surfa%?%@tdf g@oﬁechv@f‘ 92.t wegRAtip Hi Bay haWﬂ%b Qegre&s & {@Per or none at

, ejection apparatus 26 extends from di stal
all. end 24 of tynpanic thernometer 20 and includes an
ej ect button 46, conpression spring 48 and 5 ejection
s| biava ke Ejcecid eml praxdmel Sike sfacm AR tengageofati mowing efimaiers 28

betw Gt et aP PSP L e g0 PSP By helPf SEE° ST Moludes 2

planal?*%@fffaceS 813pbsed iR raoé%stgr%mll@' PSS chfhr dniEn L1 6€ k18 eSloeeMgitudinal
are in novab {@gnment with |ongitudinal axis x

axis bet"-l?h@elﬂa@r rselrﬂa@ft: o%dls sirikie dacq 4 Gacilgytes weifamn and aplipbdp contact
inghy . e
o AP %%erve SR B e b

D G35 aE o BLPRISHRDT A e SBIRE SRR, AR, B
38 eﬁgagbédfé&mgt%ﬂaalf@éeesh S48t g TRIPRFERS 1008k dS RIdnatheaOsdiBig HadiRe 22, as
show\;labryyellr?ogws A in FIG. 9. Probe cover 32 is properly seated with heat sensing probe 22
when ejection sleeve 50 locks into releasable engagement with the latch of ejection
apparatus 26, in the retracted position. In the retracted position, ejection sleeve 50
interfaces with a switch or the like of tympanic thermometer 20. The switch activates and
notifies tympanic thermometer 20 that an unused probe cover 32 is in the retracted position

and ready to use for a temperature measurement application. Tympanic thermometer 20

includes the necessary electronics, circuitry and/or processing components to indicate
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degrees of resilience according to the particul ar
requi renents of an ejection application. Fingers 28
wae®@4nedognsabl y fixable in the retracted positPONUS1083/600256
| atch (not shown). The latch includes eject button 46
that is engageable to release fingers 28 fromthe
retracted,_ _15 position. Fingers 28 defin t aper
positiph 4 GRevp 2829 pHioR, Stlef)veéﬂafld Sistand gt P Peover 32
It is E&REmprhted Bt RRRY 66V ed Wl ACBarAtulbiPABAfikiRd ¥ér engagement with
facilttates a“uniformand reliable engagenent wth
ejectisw pprRrau836 afd grruisponsingmagpulation gethe ré¢tpreB2 peaiionave
vari ous degrees of taper or none at all. Distal
stAfidcea ftaaperairantaprrenemabppdicatidre if acmpRéede ampalpyidgotympanic
novi nrg?é{i ngers 28 20 between the_retracted osit'ion L
thermgeter . Sk RGN AB4$ Maptpulaids paptheryisg activaisd g release gection
sleevt 30! #O6SHR reRhABRHositbh.2CCnHpRRESSE Q{)fgﬂ% agsHbIiAN lhﬁ‘)‘vleﬂlent of

per pendi cul ar orientation relative ongi t udi na

fingemxd8sand ejdttmnpdleavarsOstarthacxtendeddicsitmn e thickepringciordsd thereof, as

facilitates. upifo nd reliable contact, wth . .
showp iy aThal's & 1 Ei_éi'fgac BEPHYIOT P ILFL, ut&n # Ghgowstationgyith the
spring; FORTES 89%01%?1%&819 sPARPAS DLovillh QRFFERIAD Fbr0g s@Eh EHaf *é_ﬁ%agement of

cover 32 with heat sensi gﬁ% probe 22, proximal strjke
distalf shidlee faps S48vidnpragieal ¢irdealorost3s seasgsaurebsaoven d3itp giect from heat

fingers .28 to slid | o ' e ; .
e T B S e
of tyRipaiethymseadted2 tihehesitchsastifiaagypipalie tBermothiser 20 that probe

ection sleeve 50 |locks into rel easabl e engagenen

€] e . t .
covers# i Adien [laq EvaBRd Ppaition gad thab Paeba Gryep a2 13 fotygunted with heat
. t i tiql t i ti . .
s Y5 1051 L ool L A0SR SHERLL 20 st o ity
includlink 61ladirtayedpiaons; [HEIBretrfot ardifing The matitonegdor exangde, probe

and 30 notifies.t anjc thernoneter. 20 that .an unysed
coveREbe TEGH R PR RSoRcREd santibred Bt iqpended
i i t & BEM Fin SBASHHRITRRS tRR BlcERbhS That b
posn{?&%iﬁﬁsféﬁgﬁgrﬁn@%t er 20 includes the ngcgssar y o 8 new prabe
covered Estrequited Sor mpwinigtwiph beat sensingmuoks2d.ng conponents to
indicate 8 WD 2004/ 063687 PCT/ US2003/ 000256 position
of Réfbmiperts F28S. €jand Uj pobs bewr 825€mlad td the pustedcoaad disclosed in

copRRHRE P HEERE R I pPaR NP £ Pl o or press Mail

LabeERGAEIBDL1 Wb 1YS, 8lcAGH 1RO AP PRttt Usid AGaddifhrk Office on January 6,
corresponding mani pulation in the retracted position.

2003 Afats edisielteardiddrtbatis substeatiaibeensiascd pylai dax $onFily 56 is substantially

conpl.eted enpl.oyin ni c.. 5. t.her npnet er ' .
wens PR TP oD AP A LRt e beriar SR s gl Siffssions by
heat §81sBASFroBE 201 | Pilm 5 ReMPab@gdduely inffRervietd &cb&dwax, moisture and

posi tion. Conpression spring 48 facilitates novenent
bactegifa to praygeirdiscage pier2gsiiett i on sl eeve 50 to the extended

position via the spring forces thereof, as shown by

ar TinsonBpdnentiiogions. ofihapiobt aovesnwhichdy dispospbiler o fagicated from

materiale ps%rit%lleoﬁ)r V\rﬁnéargultirrl]ge body temperature via the tympanic membrane with a

tympanic thermometer measuring apparatus. These materials may include, for example,
plastic materials, such as, for example, polypropylene, polyethylene, etc., depending on the
particular temperature measurement application and/or preference of a practitioner. The
probe cover has a window portion or film that can be fabricated from a material
substantially transparent to infrared radiation and impervious to moisture, ear wax, bacteria,

etc. The film has a thickness in the range of 0.0005 to 0.001 inches, although other ranges
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spring forces of conpression spring 48 provide

sufficient force such that engagenent of 10 di stal
waeokese8ace 54 with proximal strike force 38, PE/E&ER03/000256

probe cover 32 to eject from heat sensing probe 22.

Movenment of fingers 28 to the extended position

deact.i vat e SW a.ict t .
are OB c ARG PR AR L RaT e PR 98 Figh gy dormed
with %V?é&na@l%ng Spo@én iof thOProtRt Edrek et ﬁ%‘;gkafllyoébrﬁiégte& haéreto via, for
probe cover 32 is not nounted with heat sensjing probe

example, thermpk webimg nam: at@ep siibled iy Wpraattc howeverpmill apalzg that other
| i S.
e QG55 Bl AL ety A G985 scortance
with tﬁé?i’@mbﬁ Jdigle¥ate, aE@chBE@épp‘ﬁopﬂa@é racted position,
ended position, etc. It is envisioned that in the

e>54 @_ded3 §OFIdbE QvENS: %ﬁﬁésa}bn?fm&ﬁﬂpﬁﬁ‘d 86 th6eomEESM inner
20 indicates to a practltloner hat a nem1probe cover

circuBferergial eupfacecth fut bq:mg: praxigally spacee dtons diséal regd prée bleongitudinal.

ribs éz%oleg{ grﬂg}l ?xﬂeés &3618 xéed-@ear gengi b p{ogggnﬁegvcerrfam%erentlal surface 34
rovi@Riz 636458 sAhthtE B ARAlS 9T preitechbvBECI2. APhé irﬁ:ﬁéa!sélhstfd(ﬁgth of wall
P C% / USO3/ Express Mail Label No. EV222416147US, file

59 fagilitateseejagtion oPprobA Co¥R G2 Troe BRst SROSING Pioke &7 Higaiap S@‘lke probe

coverrP f i}%tlgy a%%‘ ?IF%%E%SIE%:P oﬁ??é}! ?P‘o%%ggﬁa?fét el t?(cglmal ribs 36 resist:

enc i's su ahtl
complds8ive pforedat cicatet nfor doéyl 58ads afingers @8dsicizaf prgbe emveo 32.  This

et o i s P S Bee Rhoniak pp geionec

walleg?)r@&r coVBr32. MR titbRaRRck 3R MR B RerbPrabE 6Y B is configured to
'sease propagation. The conponent portions of the

éngager ber-semsneg protiei 27 i Bhicksgogaldngth &r snd trhasverse dldcd 66 nﬁac111tate

e S U il AR B STBREHE 5 Y8 provia

an aifBap LHS U PDasBEdparatidh BBy EEAL Bédt %leﬁsm?)prélﬁcﬂlll ded the®ftympanic:
exanple, plastic materials, such or exa

mempahg:pTbisysosfigurapien yénimyes vadesitable hegtipe Aty S@ﬁmgrm'olmﬂ that

ey B35 B RS B IR D ApRALSPRL PO vy o

longiMdRH Wb 96 i beOised,| dndthAl @thet aiinifee ;fr@bditicmaﬁ@érs‘ bompsor detents:
mat erial substantially transparent to infrared
could baypsge it Arden dpcilitpleths P8 LeBOH DL ACE, re@gyal\,%l or ejection of probe

corebEERBh i s gl ol e 2 (I olness i the range
£ Pl?g#yﬂé%G ?n%ggnnusrz 010 3 :Qr%?sg XGZSF)IGOJ é:cgl%g e@gllll%a[)nglgr c}-lja&mferential

surfab®BPbhd beifg bi’djﬂﬁl@lﬂy'@ﬁtcedl\frbﬂﬁ diktel ¢, Ninng Rotubérancesf62 have an
t he probe cover or integral lé connected thereto via

ellipticgt coré"sairﬁéw@ inglpdinga Wit oiFlg; 7 shews Grredusidp thegossseption view)
that ga%ﬁu@g&el\éger tﬂ\%# % hefg}l 'tdg S{nﬁ%%g&%@%&éﬂgg Eq{a'vélasraﬁm curvature

projestmng hahickness d froacmaedainaenferential surface 34 for engaglng heat sensing

probe 22. Inner protuberances 62 facilitate retention of probe cover 20 with heat sensing
probe 34. Inner protuberances 54 provide air gap 55 (FIG. 3) of separation between heat
sensing probe 22 and the tympanic membrane. This configuration minimizes undesired
heating of heat sensing probe 22. It is contemplated that one or a plurality of inner

protuberances 62 may be used. Longitudinal ribs 36 and inner protuberances 62 may be
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5 with the present disclosure, also would be
appropriate. A body 58 of probe cover 32 defines

WO 0vgiotssli nal ri bs 36 projecting frominner PCT/US2003/000256
circunferential surface 36 and being proxinmally spaced

fromdistal end 54. Longitudinal. ribs 36 project a
. thickness. a and ex end a.en I
vanog%fycgmeaslgme aiiccgfff"?%c éﬁ rrg%/llH I%H‘i%ﬁeg?%lgssecf a femperature

meastichiRRgigplictich.wal | 59 of probe cover 32. The increased
strength of wall 10 59 facilitates ejection of probe

¢ qifgf)e 3éverOMnRRAts 8 ¢RALNG4 H‘i%@&edzé)dj adeh 8 rSxinfl §1t1d bk hereof.

pro e cover 32 for e ection rom héat sSensi ng robe
Flangs464 ioforewdmpbet, thbmmgummfmml ofr proxin®d emééssprow ng strength and

f body, 58 as f 28
stabi G TP B0 i B3t it SBEY @ﬁﬁ?ﬁstﬁ*% event s

d d fail f 1 59 f | t
o ReoR A ST 1o drie Guoe e stosiar 1o GG EaaTheds & Gacated.
prepa?gd G étgﬁgﬁe%@ﬁx%?(te&ﬁieu;eacTyﬁlgaﬁlé %eﬂnﬁ)n%’l&f H@yg %ﬁankﬁlleged and

engage sensi ng probe 22. Thickness a,
remoaed] frbnﬂmﬂd@rr@dﬁ amacﬁ@omac}ﬂew sehsing pbe2i i rtympalp«p ttgemometer

caover,k 32 at sens r obe 22 Lon itudina
20 iSgHsE] BHO A b RO hapt sBopre oy o Epphfon for
temp%ﬁﬂ@ﬁféaﬁﬁéheﬁ%‘sﬂ B 130fe pracBfiéhdrne tynpanic

menbrane. This confl guration mnimzes undesirable

heght Q. Qke 888F %I%SQ 6N 3P %ﬁgfgeg SuteP@lrfackBY off ﬁé&‘t's&nénig probe 34

maccurateten‘p rature realngs It is contenplate
for réthatiorotherewvitha Joiner piokbprapfes06R Bm@ovmﬁnﬂam rang ar@ @ositigned for

, and that_ ot her SI | ar fi.n
dispojigh LG EBY & Ps TID ARG EGTHb e S PR eoween heat
sensihB %r&l@ﬁ@ S Pobe BV & 86 that prIvéalovansll & repdiget wah h@ﬁt sensing

probe cover 32 from heat sensing probe 22,

Bod
probel 8f i and probm eoveyrBt @mmgaiﬁ:m@@ra@ze pResAswEemont of ﬂtﬂﬁlﬁ»ﬁ%r Thus, the

ot S SR R8s B2 AL bR MEREEA st s, oyrcome

for Iﬁaﬂper%%n@lvhll Rbd @ﬁicu@lora»ffl;gwabom 3mﬁionﬂheg s&nmmgtlhoble 22 It is
shows %2 c¢ due to the cross-section V|fe
conterrgpla@d &hat peete qoxpdt mapdreladaihghieteptiop ghagture for hnounng probe

cove? 1O Yhsr ﬁ@&e? erline " BbBe 27, aghﬁi?r Hrfﬁ@%‘rd?scl EQ) 1ﬁCEd-P&1cﬁ‘ng and
hi'cknéss e from-i nner ci’rcunterentl surface 34 for
com@oglgghsgnbé RCE eAygilivgtionp NabeP@P/US0Bher  pr dixphess avied sLabel No.

62 faciljtate ret i.on of obe caver..20 wth h
EV23HSIEUS Mgt s U priint R L G EPETk QTSP IS, 209

gap 55 (FIG 3) .of separation between heat 30 sensjn

pr OBPTPE GOVEr Bhés Wﬁ%tﬁﬁlt‘éh??érﬁﬁ?%wo?ﬁl?’él E’Eﬂ}ffrp@]tﬁi’é § e 38 of

¢
long{fl]tld]hgp ﬁ&%ééﬁ%%g%sre @gttah BERL FRQ A o fhxgx?%:rsc' Q%&:/f‘ﬁng 20R%e 48r striking

I'S “cont at one or a i nner
engapementherfaciliete ﬁlzumning el eje@tdn dfqurghe cnmen 3R franhhedGensing probe

22. el ioonB el o PaL et oS Iy RSB OOy Fegreey and
providd&aREY o MitliRlze BQHéd, BARES ol pRphefiRAr at ure

As proximal strike face 38 engages distal strike face 54, in the direction shown by
arrows A in FIG. 9, fingers 28 and ejection sleeve 50 are caused to slide along outer surface
30 of heat sensing probe 22. Ejection sleeve 50 engages the latch of ejection apparatus 26
to releasably lock fingers 28 in the retracted position (FIG. 8). Compression spring 48
provides a resilient ergonomic tactility to ejection apparatus 26 during mounting of probe

cover 32 with heat sensing probe 22. Ejection sleeve 50 interfaces with a switch of
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nmeasur enent application. Probe cover 32 includes a

flange 64 di sposed adjacent a proximal end 65 thereof.
wo-b@ngese8? i s formed about the circunference oOPCT/US2003/000256

proxi mal end 65 providing strength and 5 stability

for nmounting of probe cover 32 with tynpanic

the nonet e ferrln I B2 over
mpdg SERAEer 2 T Sl heb st oo e Bl A4 Borfcs o
practiflo@Raviat digflap tHefeaiethatsdu waiRed prabel coite . 32Ty P e etracted position
thernoneter 20 is mani pul ated and renoved from hol der
andr@ﬁdymlu%ﬁf@fﬁ@%ﬂ%ﬂ%ﬁ@éﬁeasﬁﬁﬁl@%en& ng probe 22 of
tynpanic thernoneter 20 is inserted within probe
c dw @ped@ofi,oto mgaaute agubjeet e @ot nhown):bfmetqmmatm fractitioner

o S0t RIS S TR a0y B gt o et v

sensu?g“ 8 D20¢HnBFisialiEzé fﬂﬁ‘eﬁt}%ﬂvaﬁfc MeRbrase 75+ fed fo&ﬁly?’témpf:ﬂfure via
ntion therewith. I'nner gr ot uber ances 6 i de over

mfrare<rh d@lsawnanwy@pémp dirmpmiisr 20 &y maripulptsddly the praciitigiessych that a
f
poricft B2 6 S2RBIET BB GRaR gl chent PR Smtortory

insertb@ fth eeesubfpées o ks da@hlai Hed sthtul[g pedt 2268 propgrly positioned
probe 34 and probe cqver 32 duri ng er aéure .
to sersaSrERRRISHPNY AETS 5 WEPANPHRSTDRRE (hpgeBt R Subicet’s body
g t I;
tempe?i'taﬁlg@ ;@Em%d 'hggtgémof\?fgrﬁ C%Br]rlg tﬂé‘ pa?gcpfgffﬁf;ﬁéﬁn%yasﬁﬁ N&iJAgh film 56
and 133411easctedctn he#it pnohepebedl. 32 f r om heat sensing pr obe 22.
It is contenplated that probe cover 32 may incl ude
Ot’lfl%f %ﬂé@ﬁtﬁﬁiet Phessdsr & Guttoe 660FIGD UNbf ngmpaid ehermoweter 2D for a

eat sensing probe 22, sim| o those disclased
suffigiont @GUB% Rfifimg (ricadly 1 serond 5 ﬁ@ﬂﬁﬁéaatlﬁ@ﬁ%ﬁm% aGfurately

L

thermbater 30 lﬁ‘rpcés@&ﬂaectrémcm@iais mrovided Bg hiest smnsmg evdolieo221®adetermine
sensi ng probe 34, p tri ke face
the sy s RRAVEmPFTAbEe e e RS oS e At R AP lbemfler 20 to

rend g 'Ee?n tgl%frhé‘dsﬁ&nﬁmzﬁﬁz?fepriecﬁﬁds' & 188. RORPERRES? idemoved
acl te nmounting and ejection of probe cover 32

fromheztrmﬂmgpmba@ﬁngdmsgaxée@s 22. This configuration and
met hod of use inprove tenperature neasurenment accuracy
ardponprcwipdeticaf et )satﬁsfammi rtémperalﬁusﬁeameasqu ithg practitioner

etc ropagat j on. I‘OXI fac 8 .engages
depregisgieifet BRI P8 sy RO WReiroh ok OB, e BRt SRR Liceve 50 and
fingefy DO thd ré'_t{a@ted osﬁtid?ﬁet%n%ﬁe@ﬁﬁ %xﬁ%t AP PacHliteRY endRment of
are caused to slide along outer surface 30 of heat

ejectivnniieng 5P rubing?s 2&jie ticicatend ¢dpesiti@n ag ey emews Brig §1GS. 9

s By B BPRSS Bt 5 AL i

distaB BirédMdn48The s@WedRSca of dfstdli ilte Elcg0OsHONE Suffigizhi kd loyercome the
ej ection apparatus 26 during nounting of probe cover

retention iprep beterenspraBbanpsole apd outer gpds df of | @ewe 49 T hus, probe
covelL MR gl%&s%ﬁ f}%ﬁ Heﬁ s%ﬁgcg}ogé 22 and is ejected therefrom for proper removal.

Tt is contemplated that the strike force of distal strike face 54, as provided by ejection

apparatus 26, is sufficient to overcome any retention structure of probe cover 32, according
to the requirements of a particular temperature measurement application or the particular

preferences of a practitioner.

Movement of ejection sleeve 50 from the retracted position deactivates the switch of

tympanic thermometer 26. The deactivated switch causes tympanic thermometer 20 to
12
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11 WO 2004/ 063687 PCT/ US2003/ 000256 tynpanic
thernmoneter 20. The switch activates tynpanic
wo b@aedset er 20 and notifies a practitioner, RCEHUS2003/000256
di splay thereof, that an unused probe cover 32 is in
the retracted position and ready to use for

tenmperature neasurenent.. |l n operation, to jreasure.a ..
nority, RGN B bl o siss e e 200 ot 2 (i ok Bngifion and
prob@PcdRPL0SE AbMealy fbSudelignts WRi BGEeSpBBE cBRAGK3ORNhbYntb® with heat

straighten the ear canal so that heat sensing probe
sensip@pdn 2% sual i ze the tynpani ¢ menbrane for reading

body tenperature via infrared em ssions. Tynpanic
t HEymmamet drerB0miter ninay| o echsby anfleanptlwe tiroheonever sikcimay be

that a ortion of pr cover ., 3 nouynt ed t.o _heat
moutiiihla gt Sistse Tabe 22" LSer ipetBods Gu gr twEpgpic fiogpmglyr 20 are
envistrel] dich BE fSddaBiple, 2tOMEETe SRLtiHAMEA briekig@én, RN ]§I't ﬁgzo(rjltemplated

probe 22 i's properly positioned to to sense infrare

that peobesciven3? isdedicaled foryuspavithctympaic dlaemiohseter2€f | ect t he
subject's body tenperature. Infrared |ight emtted
f riomwill fbe ndeqstood chatevdrioan enqizSeatieons hragughmbdd to $6 endodiments

. s directed to heat sensing. probge . The practitiaqner
disclostd Setel TR CBEAORT SesHp DRSPS 2T B ehistetat Sititing, but
mereB0 ad @kerBplifdthibh Coete PRIJUGrRbodimBRs (t YRbeA i Nedl i the art will

seconds)” such that heat sensing probe 22 accurately
envisidh otbas swdifidetionsewibin twi snepe fand repiriieot thepdaims appended hereto.
menbrane. M croel ectronics of tynpanic thernoneter 20
process el ectronic signals provided by heat sensing
probe 22 to determne the subject's body tenperature.
The m croel ectroni cs cause tynpanic thernmonmeter 20 to
render body tenperature neasurenent in a few seconds
or less. Probe cover 32 is renoved from heat sensing
probe 22 and di scarded. 20 Upon conpl eti on of
satisfactory tenperature nmeasurenent, the practitioner
depresses eject button 46, as shown by arrow Cin FIG
10, to release ejection sleeve 50 and fingers 28 from
the retracted position. Conpression spring 48
facilitates novenent of ejection sleeve 50 and
fingers 28 to the extended position, as shown by
arrows Bin FIGS. 9 and 10. Distal strike face 54
engages proximal strike face 38 driving probe cover 32
in a 25 distal direction. The strike force of distal
strike face 54 is sufficient to overcone the
retention force between protuberances 62 and outer
ends 44 of groove 42. Thus, probe cover 32 is
rel eased from heat sensing probe 22 and is ejected
therefromfor proper renoval. It is contenplated that
the strike force of distal strike face 54, as provided
by ejection apparatus 26, is sufficient to overcone
any retention structure of probe cover 32, according
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30 to the requirenents of a particular tenperature
nmeasur enent application or the particular preferences
wo@Rooa/opssTtiti oner. Movenment of ejection sl eeveCBHOSI0DHN0256
the retracted position deactivates the switch of
tynpani ¢ thernoneter 26. The deactivated switch causes
Lo 'f'."ﬂ' hernoneter 20 to 12 WD 2004/ 063687
SHIS2063F9669256 notify the practitioner, via
di splay, .that ejection s|leeve 50 is not in the
r &t PAeBIE BHFRNRES CORPISHI%®obe cover 20 is not ready
for use until an unused probe cover 32 is _nounted with
heat dehedt nigngpsHaoby defipingani lenginsing mzie ang cangytepsurface
Leu .CQV y be 5 nounted to
eXtenﬁlélgtsf?ognegg ?Sﬁag%%&r gﬁ@eg\@%ﬁ %lgere%{rlr% ggg of use of
tynpani ¢ thernoneter 20 . ar.e vi sioned, such.as,. for )
exanpl &1 TR ARPITgS PR AT It L EISHAINg ot e distal
end d&fSthe ARk ahechoridiat afd BRRICOMEIoudd foy Hewmeait eford®the outer
use wth tynpanic thernoneter 20. It will be
surfaceefdhepobe; andat vari ous nodifications may be nmade to
t he enbodi nents di scl osed herein. Therefore, the
above degcobeptdover detmg dnowttatle ot rdistdl aandl ioffi thien gympanic

i B Y 5. SEGTR S S5 BB Sh RFVRD e e v

surfa®d BErhEQAbYd GRS iR \WbldH hclldghgs aORRsPBHe SBhgitddill ritheadially
_claisms appended hereto. 13 WO 2004/ 063687 )
projest@ip Hi9ROHS (0G0 28EaceHarof.Shellmgimdingkrib defining apeaximal face to

..I her.monet er, co I.Si.ng: a heat sensing probe defining
facm%flgﬁ%g‘&otnlfgi eaqrgg%(?%e&nd an outer surface extending

froma distal, e of the t ani.c thernoneter: 5 an
ol ect Bt oh foseh o S nEuied b Ehetep S upsl face
extending fromthe distal _end of the tynpanic
2.t HerweREe haReSET R 16t &P@an]orw%%‘é‘n%ﬁtoué?ro%face of the
t r PPt AN ThePIoRbRERM Shxis, which i
pmbigg%%grf%grnotozg’l Er%fs?ei?&lg‘ |est al earlul:i of tﬁeotgﬁn%anic 185, WHIER 18
confipived noneede,a pdréopobitlee probe covefioniahepsay iretaming e fracte cover
. onfé%ured to engage the outer 10 surface of the
Wlthg’ieé’ﬁ °the probe cover including at |east one

longitudinal rib radially projecting fraomthe inner
3. s@%xr@aamﬁéheé@ﬂmeﬁﬁeaw @ﬁ’é?dto THFRER 2 ea"épith? wgrtipn of the probe

covexgiél\glfeﬂ.rd@?h a8y dF prbR®hlaht &t SfoflaRS B B ihR& REABSof the probe

cover and being proximally spaced from the distal end of the probe cover.

4. A tympanic thermometer as recited in claim 1, wherein the ejection apparatus

includes a plurality of fingers.

5. A tympanic thermometer as recited in claim 1, wherein the at least one finger

includes a tapered finger tip defining a distal strike face.

6. A tympanic thermometer as recited in claim 1, wherein the at least one finger is

movable between a retracted position and an extended position.

7. A tympanic thermometer as recited in claim 6, whereby the at least one finger is

biased to the extended position.

8. A tympanic thermometer as recited in claim 1, whereby the at least one finger is

releasably fixable in a retracted position.
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wherein the at | east one finger is configured to
engage the proxinmal face. 2. A tynpanic thernoneter as
w0 e@iedsT n claim 1, wherein the outer surfacePOf/Us1963/000256
15 probe defines a groove, transversely oriented
relative to the |longitudinal axis, which is
configured to receive a portion of the probe cover for
rel easably retaining the probe cover wth the probe.
3. Atynpanic thernonmeter as recited in,claim?2, )
9. wHert¥PRAHh ANSHPTICEH 25fretied 1o IpEn Scitherein Mg figleastpne finger is
, af ¢ : . .
relcafBbll iR o A, WRTEEDRE300h s REeIA T OR 1S Engapeable
to relsgsa dledhatflcashotehingdi §bal the nelrasfedtgositipnobe cover. 4. A
tynpani c thernoneter as recited in claiml1, wherein
10. t he pRiRcolvenasapeitddahtSaim Nohiaes the plobe @bvér)indludes a plurality of
fingers. 5. Atynpanic thernoneter as recited in claim
longitndinghebei n the at | east one finger includes a tapered
finger tip defining a distal strike face. 25 6. A L
11. t yipempanic thermemeteras resitedein ¢laigh {.nwhdrginqthg at lgastramiedongitudinal

.. .the at |east one.finger | viabl e en, a .
rib Hadch erEiRO RN GV aa an e O e d BaE] (aion glative to the
longitudifR@Rki6 of iRfpisket er as recited in claim6, whereby

the at least one finger is biased to the extended

12.  POgI t‘}dﬂ%ﬁﬂicstheﬁldrﬂéf&aﬁé Gedift@r ADBRIET 1, AFhéreR ﬂfédgile&ion apparatus :
claim1, whereby the at |east one finger is 3 ]
includes| esmadigshntlyf spagdsl Bngars,eack beviog adapusd finger. tin thapdefines a distal
TR T N N —
a prokBad tstrileefate, Re@feih She Hitad aeikB| fiicesiana Prexiiab sigike b engage for

Wwhereby the latch includes a release button that is
moviag thedargsrsebetwesnradicagted position andesixtended pPHHeR f rom
- the retracted position. 5 10. A probe cover as recited
13. i pA¢yrapanid thewhemeiencarhgrispegsbe cover i ncl udes a
~plurality of longitudinal ribs. 11. A tynpanic
t her nonetheat ssismgcprobd defintdgaianlohgitwdiealeaxis tamg an outer surface

|.easy. one_ Jongitudinal rib has a transverse face
extendiit HiTeh SR ERHOT 19 yrpars eRn it i PORS efiie jransverse
grootPntheoutkOR@fatsidi nal axis of the probe. 10 12. A

tynpani c thernoneter as recited in claiml, wherein

the ejegtion: , -9 . '
R e R S
end af thestyalpangt theksotheter aad deirge cpnitgnesd 6aremovernéntdalngg the outer

surfagf(:q g{” gjesgrg'get,ltﬁe asttp lae(a:s%doJeot{]r%ie}r ggilng %lisp%ise for err?gvhenpe%}/ ippog(imal to the
transverse groove; and

a probe cover having an inner surface being releasably mountable to the
outer surface of the probe, the probe cover including at least one longitudinal rib projecting
from the inner surface of the probe cover, the at least one longitudinal rib defining a

proximal face configured for engagement with the at least one finger;

wherein the proximal face and the at least one finger engage for moving the

at least one finger between a retracted position and an extended position.

14, A tympanic thermometer as recited in claim 13, wherein the transverse
groove is disposed circumferentially about the outer surface of the probe and substantially

perpendicular to the longitudinal axis of the probe.
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o SRR

a proximal strike face, wherein the distal strike
faces and proximal strike faces engage for noving the
wo povgeeshet ween a retracted position and an erR€CEON®A3/000256
position. 15 13. A tynpanic thernoneter conprising: a
heat sensing probe defining a |longitudinal axis and an
outer surface extending froma distal end of the
tynmpani c thernoneter, the probe defining a transverse
groove in the outer surface; an, ejection apparatus
15 elOVEPHYC SRCTERSEET GRS EY CBRE crid MR GRS gt one finger
. ISt : t L per nonet er and bei ng
mduézjég%ftl eﬁ?%gn%?lp%\t}}elﬁgn%d{%%% eéout er surface of
th robe, .t he at. | east .one. fingerbehrng.di § .
6.4 AR At SRk HAOE) SO RPRESPERER il rce i
confiire® GorGay Sfenttay with tidproRivedl fedsrdf dgeat heishend loh giasdiml yib.
nmountable to the outer surface of the probe, the
17. Prg Qﬁn?éﬁ(@ fhebi6mbet BY réditetl §ANaiANES, Ivitredih YRE BAleakti dhe finger is
_ projecting 25 fromthe inner surface of the probe
biased b the extendedypositemst one | ongitudinal rib defining a
proxi mal face configured for engagenent with the at
18. | easympmdc tliengemetentas reditedtihelqmodd, mdierdindle ahtbasthaneafinger is
| east one finger engage for noving the at |east one
releaﬁﬂsﬁ’gé’fedﬂglﬂ?/%rg acée(fg‘?ﬁl‘g?ﬂ'ed position and an extended
position. 14. A tynpanic therponeter as recited in )
19. ol ityEic JIFEPEIELer He TeqisdU R 15 0vhsrgB RS Ak feabt"one finger is

relea%'ggp e gufsﬁc%r I 'lazi‘!:l+ %{Iilafi’&g%% al &0 bRorS %{r%‘ééhg%@eable to

probe an ubstanti a pendicular to
releadecthe) it lagkit naé fingdrSronf thehretrpterbeositich. WO 2004/ 063687
PCT/ US2003/ 000256 15. A tynpani c thernoneter as
20. I eLiyehnidithemsoretdSconnfrisigi:n the at | east one finger
i ncludes a tapered finger tip defining a distal strike

f aC @yliddica heMNRRing fnh)@lé nBaRidele &Sni @CHised dnd 6f ahéNtympanic

15, wherein the distal strike face is 5 confiqured .

thernfoppeterrpyd glefining aipugitudingl prisxthenrobe deinisg atoifsumgerpiiiad groove in
ne longitudinal rib. 17. A tynpanic thernoneter as
fg%ﬁgt rlégf’ai m 13, wherein the at |east one finger

is biased to the ext.ended positiaon At nic

{ HBr RSB0 PPATRT BEFRUGE i PR i 3nd oh e 4R YR S Rometer nd
incluli®@st pRPgity 0N FREers dispoté® assiliNe birée Burifitet dTethe §iréts; tied fingers

position. 10 19. A tynpanic thernoneter as recited in
being-inai shle Hetwele raichagtp@ pasitipe gad ap satepdeyposifian whereby the fingers

are bra%}e(? B %?%X}tf?ﬁﬁ%%b oesit'io\ﬁi ﬁl@rélé%?lhy ﬂvﬂﬁlel AL ED hghd .bggti@n via a
f&Fease but ton I'Ng engageabl e’ t'o

latch, the latch including a release button that is engageable to release the fingers from the

retracted position, the fingers defining a tapered finger tip that includes a distal strike face;

and

a probe cover being releasably mountable to the probe, the probe cover including a
plurality of protuberances projecting from an inner circumferential surface thereof and
being proximally spaced from a distal end of the probe cover, the protuberances being
receivable within the groove for releasably retaining the probe cover with the probe, the
probe cover further including a plurality of longitudinal ribs radially extending from an
inner circamferential surface of the probe cover, the longitudinal ribs defining a proximal

strike face configured to engage the distal strike face of the fingers,

16



rel ease the at | east one finger fromthe retracted

position. 20. A tynpanic thernoneter conprising: a
wa@ydosnaisBTal heat sensing probe extendi ng fronPE/UdsENED00256

end of the tynmpanic 15 thernoneter and defining a

| ongi tudi nal axis, the probe defining a

circunferentjal_ groove i an outer surface thergof; .
At el suike K 8] g oIt Goienpa BRahgying the
fingers betwesARiR ieraétbe poRMIBE &1d MBExtehdsd piditivg. a plurality of
fingers di sposed about the outer surface of the probe,
the fingers being novabl e between a retracted
position and an extended position whereby the fingers
20 are biased to the extended position and rel easably
fixable in the retracted position via a latch, the
latch including a release button that is engageable to
rel ease the fingers fromthe retracted position, the
fingers defining a tapered finger tip that includes a
di stal strike face; and a probe cover being
rel easably nountable to the probe, the probe cover
including a 25 plurality of protuberances projecting
froman inner circunferential surface thereof and
being proximally spaced froma distal end of the probe
cover, the protuberances being receivable within the
groove for releasably retaining the probe cover with
t he probe, the probe cover further including a
plurality of longitudinal ribs radially extending from
an inner circunferential surface of the probe cover
the longitudinal ribs defining a proximal 30 strike
face configured to engage the distal strike face of
the fingers, 16 WD 2004/ 063687 PCT/ US2003/ 000256
wherein the distal strike face and the proximal strike
face engage for noving the fingers between the
retracted position and the extended position. 17
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