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safety. 15 2. Description of the Related Art Medical thernoneters are
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m nut es tOBg%tlef}gdﬁNBOdy tenperature. This can result in disconfort to the
subj ect, y troubl esone 'when taking the tenperature of a small
child mr an invalid. Further, glass thernoneters are susceptible to error
and are typically accurate only to within a degree. Electronic thernoneters
mnimze asurﬁ&ﬁﬁlﬂéﬂand i nprove accuracy over 30 glass thernoneters.
El ectronic thernonmeters, however, still require approximately thirty (30)
seconds bef ore Zhe presertatislosureigengraizmelpies tcalbérﬁekﬁﬂf big ed@abfixeun@n@imfsomd in
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probe cover to improve accuracy of temperature measurement and safety.

15 2. Description of the Related Art

Medical thermometers are typically employed to facilitate the prevention, diagnosis
and treatment of diseases, body ailments, etc. for humans and other animals, as is known.
Doctors, nurses, parents, care providers, etc. utilize thermometers to measure a subject’s
body temperature for detecting a fever, monitoring the subject’s body temperature, etc. An

20 accurate reading of a subject’s body temperature is required for effective 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.

25  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
30  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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through a window of the probe cover and is directed to the sensing probe by a waveguide.

The window is typically a transparent portion of the probe cover and has a wavelength in
20 the far infrared range. The probe cover should’ provide for the easy and comfortable

insertion of the probe into the ear canal.

The practitioner presses a button or similar device to cause the thermometer to take a

temperature measurement. The microelectronics process electrical signals provided by the

heat sensor to determine eardrum temperature and render a temperature measurement in a

25  few seconds or less. The probe 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

30 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.



of tynpanic thernonmeter designs can adversely affect the accuracy and safety
considerations of a tenperature reading. 2 WO 2004/ 063687 PCTI US2003/ 000256
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the prior art with a tympanic thermometer that employs an ejection (hands-free) apparatus

and a probe cover to improve temperature measurement accuracy and safety to minimize
disease propagation. It would be desirable if such a tympanic thermometer included an
20 engagement surface within a probe cover of the tympanic thermometer to achieve the
principles of the present disclosure. It would be highly desirable if the probe cover included
a longitudinal rib with the engagement surface to provide strength and stability to the probe
cover. It is contemplated that the tympanic thermometer and its constituent parts is easily

.and efficiently manufactured and assembled.
25 SUMMARY

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 engagement

30  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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present disclosure.

In one particular embodiment, in accordance with the principles of the present

disclosure, a tympanic thermometer is provided including a heat sensing probe that defines

20  a longitudinal axis and an outer surface extending from a distal end of the tympanic
thermometer. An ejection apparatus including at least one finger extends from the distal

end of the tympanic thermometer and is configured for movement along the outer surface of

the probe. A probe cover is mountable to the distal end of the tympanic thermometer. The
probe cover defines an inner surface configured to engage the outer surface of the probe.

25  The probe cover includes at 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

longitndinal nbs.

The outer surface of the probe may define a groove. The groove is transversely

30  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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BRIEF DESCRIPTION OF THE DRAWINGS

The objects and features of the present disclosure, which are believed to be novel,

are set forth with particularity in the appended claims. The present disclosure, both as to its

20 organization and manner of operation, together with further objectives and advantages, may
be best understood by reference to the following description, taken in conmection with the

accompanying drawings wherein:

FIG. 1 is a perspective view of a tympanic thermometer, in accordance with the

principles of the present disclosure, mounted with a holder;
25 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.

30 FIG. 5 is an enlarged perspective view of the indicated area of detail shown in FIG.



25 FIG 2 is a perspective view of the tynpanic thernmoneter shown in FIG 1,
FIG 3 is a side cross-sectional view of a distal end of the tynpanic

t her nonet en FIG 2, in part elevation; FIG 4 i , e
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cross-sectional view of the distal end showmn in FIG 3, illustrating

ej ection of the probe cover; and FIG 10 is an enl arged perspective vi ew of
the distal end_shown in FIG 8, 10 |IIustrat|nq%/mﬁ_ect|on of the probe
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t ynpami c ﬂlhﬁratﬁg&i@tlondf&ebﬁﬂﬁckovml ude proper renoval of a used probe cover
via the ejection apparatus and 20 indication to a practitioner whether a

new, UNUSHETATLED DESTRIPIEON OFESEMIPDARYCEMBODINIE{ES- | n the discussion
that follOows, the term proximal WIIl refer to the portron of a structure

that is closeryo . REas! éﬁlb&ﬁﬁ{ents"‘@f‘ bR Hfahf! MerflbibRl anf! hbeib8l Wt &R the

portion that
disclosed are discussed in terms of medical thermometers for measuring body temperature,

and more particularly, in terms of a tympanic thermometer that employs an ejection
15  apparatus and a probe cover to improve temperature measurement accuracy and safety to
minimize disease, bacteria, etc. propagation. It is envisioned that the present disclosure
finds application for the prevention, diagnosis and treatment of diseases, body ailments, etc.
of a subject. It is further envisioned that the principles relating to the tympanic thermometer
disclosed include proper removal of a used probe cover via the ejection apparatus and
20 indication to a practitioner whether a new, unused probe is mounted to the tympanic

thermomefer.

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

25  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
30  disclosure, which are illustrated in the accompanying figures. Tuming now to the figures

wherein like components are designated by like reference numerals throughout the several



is further fromthe practitioner. As used herein, the term"subject" refers
to a human patient 25 or other animal having its body tenperature neasured.
Accordi ng W8 2hflRsksssent disclosure, the term"practiti 9@?[11"5250‘370962"%6t0 a
doctor, nurse, parent or other care provider utilizing a “tynpanic

t her rmrret er to neasure a subject's body tenperature, and may incl ude support

personnel. Reference will now be made in detail to the exenplary enbodi nents
of t he priesennd iﬁ'ﬂ)iaﬁystclﬁié‘rﬂr é angh?, ctlhemis ilhsteedtd attgmipamc tthemaooaep2()yinng

gures. ing n o th |n | i ke conponents are designated
by 11 ke #EPPRHCBHA AR R SipaeR ERESWTer ol 6 WO 2004/ 063667

PCT/ US2003/ 000256 views and initi aI |y to FIGS. 1 and 2, th
i | lustrated alYypniteermpaets b Beludes ai Whnéﬂ‘é%r}@ahé@smgtI}’fobﬁenpﬁlﬁc|3})I es of

the presaul hag) 9BNCS) THIRARLE LORLIIRLCl B0 LRE RSB P YRR TLRRL, oot

sensi ng probe Sensi ng prob en r 6ma end

24 ofs t yapsgiadinhesdp ret ol ejdbid iﬁ@fth@ FIGO3RinkwAed fiHgiroak exxdnd fr&ﬁ
aratus (FI G ng ncl ﬁb es fi fl( ers )218 ext endlggng from dllﬁsgt al end

ej ection ap
24. Fi ng@lﬁ'@P ol %dFmgelané a@érz& ageieenfigused fasveovenenitlong aaauisuseifacsdofafce 30

of heat, sensin at. sensjin ave, vari ous tri
o ose oohe SRttt BBRF Bav Hee] SrbinaGRne S B v E FaliBie oM S gt SoctA®

el i pti cadnfightaiond) SREIRE Q¥ Bhp ﬁzrdcﬁm?ﬂdf“eﬂfbtfcgl dicstal end 24. Probe cover
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engage pJ Oxi st.ri o . 1t is envisioned.that suc agene
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advant aggouslofofidihdll ARl L8P déﬂ@%?}oﬂﬁlapﬁtﬁi?g fhce SOV Flngds 34 9ip RRINGI NY
probe 22 via efection. I's configuration I nproves tenperature asur enent

accur acyemsgage mr@umdb strika ffatey3 8. o Itnis renwisiomed it aneh ehgagtﬁrenadefmes a zone of

propagati o IS contenp ated t hat tynpanic t ter 20 ipncludes the
necessar §1 F’@c‘f"h&ﬁ?‘&%ﬂta‘?fd?q} pRigacss g g&?&ﬂ?@ i %Fﬁéﬁsfrﬁmﬂvta ERpEFeReur e

”Eas '1'{ e”&W ];‘3!2 o‘ixbﬁea%@ﬁ%i'@nﬁiab 5 {at EotioR> I’k&s ra%Bn%gm%%'tér@%rétﬂr o he

urt her envi si npani ¢ t Her nonet I ncl ude a

wavegw dmehamrémmtlacm&nmy aﬂnxowgescﬁafettmo tyipAzE dnsmiblaaﬂﬁa heta tprepagaigon.
Tynpani c thernonmeter 20 is rel easably nounted in a holder 40 for storage in

fCO Bt enpl a& i ?nltf@ contSiplatedPaniyengahie! themdrester’2D ethdes kiteniecdsdarpylefteonics
abricate rom
and/or processing components to perform temperature measurement via the tympanic

membrane, as is known to one skilled in the art. It is further envisioned that tympanic
20 thermometer 20 may include a waveguide to facilitate sensing of the tympanic membrane
heat energy. Tympanic thermometer 20 is releasably mounted in a holder 40 for storage in
contemplation for use. Tympanic thermometer 20 and holder 40 may be fabricated from
semi-nigid, rigid plastic and/or metal materials suitable for temperature measurement and
related use. It is envisioped that holder 40 may include the electronics necessary to
25  facilitate powering of tympanic thermometer 20, including, 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

30  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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sem-rigid, rigid plastic and/or nmetal materials suitable for tenperature
measurenment and related use. It is envisioned that hol der 40 may i ncl ude

t he el ectr%ﬁ,@?/&ggﬁssary to 25 facilitate powering of ty mgg&%%&&omter

20, including; for exanple, battery charging capability, sensi ng
probe 22 defines a circunferential groove 42 in outer surface 30. G oove 42
is transversely oriented relative to longitudinal axis x such that it is
subst ant ioétieycircpmfpend afiieat sankmggirobe Z2.o0ftvie fizher enviewesd drht grddvierd 2omter
surface 30 t.o r ceive agng.él on. of .30 %ﬁobe cover, 32 for rel easably retaining
probe CO\PSP“SHZ'E tYRIIQHS, sqr#”?ﬁtab‘PB% aélé’et% tpinalpXisgr scussed. Groove 42
has outer ends 44 that facilitate receipt and reI ease of probe cover

Ends 44 may h&eé&mueg @ AiS3chpead biciwtivnappreigeferndsmnly foomididal enddt af ur e
42
oni'y . porbrSRe Bt A sE s B8hsh MuoRus  Yorotenatt PEbETE e o

heat sengjdafoPsRER: 38 Hjbctloh Jeeviehsy iseivlufiie@ns disthlodndInd @ueh At BberO23
oriented at various angular orientations relative to |ongitudinal axis x.
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novenent about outer surface 30 of "heat 'sensing probe 22.” Fingers 28 and

btveen - r of CoRgls pftng AR ol BASORIE ekt Bieel D0 b nGHEL 8oy
Conpriessibased oo itheg ext8ndedl paitivire d Coiniptessjoncspring 43 a}suq)rtiﬁdsycémlidmjz tbithger s
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provi des M| fchingers 48+ Wi 15 peRtemRlaed that gerpression |spring Somay hslvat@aY IR at

conpr essi S04 Gk HRY rﬁﬂxg% 1¥M lardr%&'il? ord f&séjédlgﬁﬁgagpﬂ&%ﬁld' ng to

t he artlcgﬁ reqwrenen an ‘ej ection*app i’cation are
releasablyfl bl e the.retra osition |aalatch(

[ ateh e uded BB £ BiR TSI Ehaiens i seEsi esbinst B o Bl FE RS 1T om
the retrageasich R1AIRS biebObuttoni BABESEs %ﬁa@gﬁmeeo feldaa0 Bheéks DB HHRA thdreddcted! G

9) that extends to a distal strike f ace The tapered surface of finger

tip 92 fpositipn.aFmgers Zﬁrdeﬁm mtapeted engealyp 82 éH@?aQétf@ht:xtmdsrto aglisttbsiokgfcef
pr obe covgr

n L p i ous S of er _or at
Afpar i SR T Y S T e B e S
fingers 2@rface 38 of probe cover 32. Finger tip 52 may have various degrees of taper or none at
all.

Distal strike face 54 and proximal strike face 38 engage for moving fingers 28

20  between the retracted position and the extended position. Distal strike face 54 includes a
planar surface disposed in a substantially perpendicular orientation relative to longitudinal

axis x. The planar surface of distal strike face 54 facilitates uniform and reliable contact

with proximal strike face 38 for ejection of probe cover 32 from heat sensing probe 22.

Upon mounting of probe cover 32 with heat sensing probe 22, proximal strike face

25 38 engages distal strike face 54 causing fingers 28 to slide along heat sensing probe 22, as
shown by arrows 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
mterfaces with a switch or the like of tympanic thermometer 20. The switch activates and

30  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



20 between the retracted position and the extended position. Distal strike
face 54 includes a planar surface disposed in a substantially perpendicul ar

ori entati onwiel@lboyesio | ongitudinal axis x. The planar syckarSBhoRkst al
strike face 54 facilitates uniformand reliable contact wth proxim

strike face 38 for ejection of probe cover 32 from heat sensing probe 22.
Upon nounting of probe cover 32 with heat sensing probe 22, proximl strike
face 25 pesibeyafassesIBatieeian Reeveadang4he nipdi ang vnvseeststug 81 probsicodkr Rl ong

heat sensin r qbe s, shown b LOWS A j FIG. 9. Probe cover .32.is
o ety Lo BRORpRtu B OGRS 8 1O BBrio el R e e GreB R itk o
into rel eapahbe@EaNs B Rhd %ﬁéspsﬁlﬁngﬁiaﬁipugftioﬁji@gieireﬁact@cp?@sﬁ@&ys 26, in the
retracted position. In the retracted position, ejection sleeve 50

interfaces wit Isg\éthﬁgeﬁﬁmlé r}ﬁealsﬁﬁéﬁﬁg{r abM{TRABH ‘éﬁ%&ﬁﬂﬁ@(@?teﬁ{ &%&ggg g‘p@gmt ch

activates and not i S tynpani c ter an u e cover
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el ect r oni ¢igeveiSOcHPEy thearripsied Maskivdsi REIPEFPORPERSt 48 ifaraliteles anoemant of
2004/ 0636 P /.000 i kian i S jection sleeve 50
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probe covemows HsaRewt B il FIGY 9C Qkhighlaten boleje2n BagenastinicoPerafpre #ithOfhe
apparatus 26 and correspondi ng mani pulation in_the retracted position. After
a t enper atWrBg FRESH O POMPIESIoN; WANE A Provideryiiecient forgsl Birhibatt sngpaement of

t her nojet er. .20.. .ej ect 6 | ni.pu r_otherws cl.ivated, t

rel eas@e_ej ci}ﬁ@io%tﬂﬁé g Cgeg\?'g&’ &€B¥$‘ %afﬁreqﬁ? gcﬁ?éagé‘gglsgf)g{c{tqegﬁyer(%%r%?\s{%ﬁl 151%% ng
48 facil i t @hgfig FRMENt Myvembht@ffisgeAB2 A thejeR€nled pséiRey BeRbvites iHR&witch
extended position via the spring forces thereof, as_  shown by arrows B in

FIG 9. Maef poinenicothesnompiss 20putThe swigh inatied panpanic thepmometen 20 Sigt praje
forces of cQ SSILON-_SHLI ide f 1 Ci such that. .
bnoagenont SO 18 15hE g et RIS SR bioke Pt LR, B Syl wigh et
probe covegendidgt@ob¢ 8at firignacaGaiplate€ Nsit NPmpavib ethérznorbhwe D@ ihclodest 4 alpray 28
to the extended position deactivates the swtch of tynpanic thernoneter 20.
The swii chinebditg Bhmipeipd pganss hEPrsive farrngigatingio pprsationyy &7 @pmple, petbei n

the retrac it ] : ig - : W
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practitioner, for exanple, probe cover status, retracted position, extended -

posi tion, eever 3Pis jequispd fogimeeieding wath heat sepang prebsddd  posi tion the displ ay

of tynpanic thernoneter 20 indicates to a practitioner that a new probe
Referring to FIGS. 6 and 7, probe cover 32, similar to the probe covers disclosed in

20  co-pending and commonly assigned PCT Application No. PCT/US03/00256 Express Mail
Label No. EV222416147US, filed in the U.S. Patent and Trademark Office on January 6,
2003 has a distal end 54 that is substantially enclosed by a film 56. Film 56 is substantially
transparent to infrared radiation and configured to facilitate sensing of infrared emissions by
heat sensing probe 22. Film 56 is advantageously impervious to ear wax, moisture and

25  bacteria to prevent disease propagation.

The component portions of the probe cover, which is disposable, are fabricated from

materials suitable for measuring 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

30  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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cover 32 is required for nounting with heat sensing probe 22. Referring to
FIGS. 6 and 7, probe cover 32, simlar to the probe covers disclosed in 20
co- pendi ng compnl y assigned PCT Application No. PCT/US03/ 00256 Express
Mai | Label 2""1%@%2116147%, filed in the U S. Patent andCH/EHMAREXfi ce
on January 6, 2003 has a distal end 54 that is substantially enclosed by a
filmb56. Film56 is substantially transparent to infrared radiation and
conf i gur edyd Qrft@platddatTheFansinagbe Eerhitd £ op de11S $hQBsh BY molsRhi R8) Fortkd
probe 22. Film 56 is advantageously inpervious to ear wax, noisturé and 25
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infrared radiati on and inpervious to noisture, ear wax, bacteria, etc. The
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for exanple, thermal welding, etc. One skilled in the art, however, wll
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spaced fromdistal end 54. Longitudinal. ribs 36 project a thickness a and
extend a | eorftgurasical preyents vadessied clantier enwrB| 59 tacilieting3manpleeiiephg thinner

i ncreased strength to a Id .5 f _RLO ver .32. The.in ased strength of
w130 so e s Bl dipdihdhaBit ERVER Bovoueiel] BELRSeREERRA
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54. For exanple, longitudinal ribs 36 resist conpressive forces created in

body 58 as rétenttperaf mebe coviS2pvith bedsorsingprobeiZs Lengithdigal nbd 36 alsp arevids
undesired fail.ure of 9 facili.tati manuf act ur e of hi nner . wal |.ed
probe coveltFE gﬁ%%&i @ﬁg r'?il0 rﬁeggraggn&)gﬁ’?ﬁg c¥ rsgwé%%o&e?')a%@nggﬁ? (pP4TC

confi gur ed rf@nbrane. This configuration minimizes undesirable heating of heat sensing probe 22 that

may result in inaccurate temperature readings. It is contemplated that one or a plurality of
20  longitudinal nibs 36 may be used, and that other similar projection fingers, bumps or detents:
could be used in order facilitate the engagement, interface, removal and/or ejection of probe

cover 32 from heat sensing probe 22.

Body 58 defines inner protuberances 62 projecting from inner circumferential

surface 34 and being proximally spaced from distal end 54. Inner protuberances 62 have an

25  elliptical configuration including a width ¢ (FIG. 7 shows ' c due to the cross-section view)
that is relatively larger than a height 4. Inner protuberances 62 have a radial curvature
projecting a thickness e from inner- circumferential surface 34 for engaging heat sensing
probe 22. Immer protuberances 62 facilitate retention of probe cover 20 with heat sensing
probe 34. Inner protuberances 62 provide air gap 55 (FIG. 3) of separation between heat

30  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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15 engage heat-sensing probe 22. Thickness a, length b and transverse face

60 facilitate retention of probe cover 32 with heat sensing probe 22.

Longi t udi nawo 2dns/088%sal so provide an air gap 55 (FI G 3.) pefrERp@iadko&n

bet ween heat sensing probe 22 and the tynpanic mnenbrane. This configuration

m nim zes undesirabl e heating of beat sensing probe 22 that may result in

i naccurate tenperature.readi n(g)tsg, t is ,contenplated that one or a plurality
din s
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ace,
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22 and the_t ' I S I [ 1400 5 sihred
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pr ot uberances 62 may be 10 WO 2004/ 063687 PCTI US2003/ 000256 variously

di mensi®nettmpeEHRE IARRSHEMaRE oha st el Py thersagiitioafent s of a tenperature

measur enent application. Probe cover 32 includes a flange 64 di sposed

adj acent a pr oxinmer sefietecd aflpeotafover 3 engggestmtérsuf focaddioblneatisenshng probe 34
circunference of .proxi mal. end 65 providing,strength and, /5 stability faqr
nounting o Orer%ngﬁg%eéngli‘_ \?du?eﬁ W@?fﬁ%{ﬁ?%esé%ﬁeﬁaﬁr?%F’éP“ 44 ﬁé‘?éﬁ P%n%ﬁdlc'—%?rGS.
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for storage, shipnment and use. Tynpanic thernoneter 20 is mani pul ated and
renoved fr eensing probe 4@ 4md probe aeter 32oecdhat Hebe ceenSiZnig 1ptavisd with dattsymspagi ¢
thermoneter .20, js inserted withjn probe cover 32 for nmoupting.therewith in
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heat sensing probe 3 for retention therewth. |nner "protuberances 62 slide
over ends 4dr aregenmrempvali aridogjeetidnopf probe cover 32 from heat sensing probe 22. It is

contemplated that probe cover 32 may include other retention structure for mounting probe

cover 32 with heat sensing probe 22, similar to those disclosed in co-pending and
20 commonly assigned PCT Application No. PCT/U 803/00256 Express Mail Label No.

EV222416147US, filed in the U.S. Patent and Trademark Office on January 6, 2003.

As probe cover 32 is mounted to heat sensing probe 34, proximal strike face 38 of
longitudinal ribs 36 engages distal strike face 54 of fingers 28 defining a zone for striking
engagement to facilitate mounting and ejection of prbbe cover 32 from heat sensing probe

25  22. This configuration and method of use improve temperature measurement accuracy and

provide safety to minimize disease, bacteria, etc. propagation.

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 cansed to slide along outer surface

30 of heat sensing probe 22. Ejection sleeve 50 engages the latch of ejection apparatus 26

30 to releasably lock fingers 28 in the retracted position (FIG. 8). Compression spring 43
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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di sposal within groove 42. This configuration provides sufficient retention
bet ween heat sensing probe 34 and probe cover 32 so that probe cover 32 is
retai ned WMOOREY36%ensi ng 15 probe 34 and probe cover 32PEEPI83/60883er at ur e
measur enent of the subject. Thus, the retention strength of inner

pr ot uberances 62 with heat sensing probe 22 nust be overcone for proper
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di sclosed jn co- pengi ng and 20 commonly assi gned PCT Application No.
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Patent and Trademark Ofice on January 6, 2003. As probe cover 32 is nounted
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26 30 to releasably lock fingers 28 in the retracted position (FIG 8).
Conpi@s stopensp nnfiayed Smipyeng the ripmpinie meerebrgoe dat etledtthe isulpeets B@Et i on

apparatus 26 duri nount. . Q r.obe.. cover 32 with heat sensi ro, 22.
o bt | on eefpiteohERTAl sl datied FORC ty iR ang i {ip? 38ess SsaY B
PCT/ US20@ad RRRER td Mém@a';s@nglj}gsmt er 20. The switch activates tynpanic
thernoneter 20 and notifies a practitioner, via a display thereof, that an

unused probe 2: 1S | ofy L C f.or
tomper aturo. niis practlionsr plldchs bRIAAEE TGP bl Hnp @S idiheld HPRrie]
body t enpefifiatent perical off ot i(typaky 1-Sseconds) shahwthat pedtIssnditepobbP@cttwwately back
gently to straighten the ear canal so that heat se_si@glg probe 22 can,

vi sudl i zESFe IR FFes Ahethe JYmPRHAI REMBGAG- t SEHRRCS, PR YIPRANG ed

em ssi on i TRIELSY; I Fq@,q' : ot deREinsuch
that a glc?rn E;%‘%E%g? @d;rT gﬁég cove(?ﬁ%%%l?rlg nt eg%gﬁﬁg%tgg}sisélﬁg ?}F\%He;a)?%{?edegz, |§
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sensing probe 22 is properly positioned |0 to sense infrared em ssions, from
the tynp Egnder HpeTai g ieasurepent 1pﬁefggltﬁ§j:<g}gs-o§q%d§’robe cover 32 1s removed

from heat sensing probe 22 and discarded.

20 Upon completion of satisfactory temperature measurement, the practitioner
depresses eject button 46, as shown by arrow C in FIG. 10, to release ejection sleeve 50 and
fingers 28 from the retracted position. Compression spring 48 facilitates movement of
ejection sleeve 50 and fingers 28 to the extended position, as shown by arrows B in 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 overcome the
retention force between protuberances 62 and outer ends 44 of groove 42. Thus, probe
cover 32 is released from heat sensing probe 22 and is ejected therefrom for proper removal.
It 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

30 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



tenperature. Infrared light emtted fromthe tynpani c nenbrane passes
through film56 and is directed to heat sensing probe 22. The practitioner
presses a YRHBEB7(FI G 1) of tynpanic thernmometer 20 F’&Fr/lészo‘g‘(}w?%i ent
period of tinme (typically 1-2 seconds) such that heat sensing probe 22
accurately 15 senses infrared em ssions fromthe tynpanic nenbrane.

M croel eghtifNhE SraitidnePRANAIGPIEN ShARGEIRL sklvP5 0 &aRs? ix?{}fé%t&&@é&%ééitﬂﬂﬂrﬁi
provi ded by heat sensing probe 22 to determine the subject’'s bod

t enper at probe cOher 2 rdt Ireastyr foniuss uohluere unyaep Prokee ¢dver AB e neund wih heender
body ten‘ger at ur surenent in a few seconds or |ess. Probe cover 32 is
renoved SFPEqIRY “sensi ng probe 22 and di scarded. 20 Upon conpl eti on of
satisfactory tenperature neasurenent, the practitioner _depresses eject
button 46, as [YWBAHCHhermamsierc2) may Ge reaseds #d @netheie PEbE c§aveh 32| BEY &S0 and
fingers . OShl ] i 4 ibitares
roverent TPt TP SR BlAEY 28”0l et RE 5P L PR RRLIMeor G 20 BEL
shown by egyisioned, BudhasHoS8xafiple adltbrdfive Positiahing] sridneatioacec 54 i bgREMPlapEOXi mal
strike face 38 driving probe cover 32 in a 25 distal direction. The strike
force ofMBIOéPCQWﬁQéSg@é@t@zlfows%mthi paHC temaRmetebd® the retention
force between protuberances 62 and outer ends 44 of groove 42. Thus, probe
cover 32 is r & wikbkeuhdepstodibtitat yensismogifiohizorn®2may e nsadejte dhe dmbhédimetom f or
proper renoyval It s contenplated,that.the sirike force of distal strike
ace. 54, QR0l08berei THGFERTe bt BHP CalfaEHiqRenoB d 7 e Py By KB Ehge P
any pgt eH{e‘rél? At EisipiRatin BF he vaA¥E! eddodtm®. diTHYsSAkfiRAt ety wEIMENt S
of a particular tenperature neasurenment application or the particul ar

pr ef er enewasioh ahgrmoedifitatmme rwithibvbesnopeoindk spict iofrihs Ickaéme abperfded rheréte.
retracted position deactivates the switch of tynpanic thernoneter 26. The
deactivated switch causes tynpanic thernoneter 20 to 12 WD 2004/ 063687
PCT/ US2003/ 000256 notify the practitioner, via display, that ejection
sleeve 50 is not in the retracted position and probe cover 20 is not ready
for use until an unused probe cover 32 is nounted with heat sensing probe
22. Tynpani c thernoneter 20 nmay be reused and anot her probe cover 32 may be
5 nmounted to heat sensing probe 22. OQther nethods of use of tynpanic

t hermoneter 20 are envisioned, such as, for exanple, alternative
positioning, orientation, etc. It is contenplated that probe cover 32 is
dedi cated for use with tynpanic thernoneter 20.

13



It wll be understood that various nodifications may be nmade to the

enbodi nents di scl osed herein. Therefore, the above description should not
be construed as limting, but 10 nerely as exenplification of the various
enbodi nents. Those skilled in the art will envision other nodifications

W t hin the W3pRe 19 SvieD 1Pf the clains appended hereto. 13 WHAT | S
CLAIMED | S~ 1. A tynpanic thernoneter conprising: a heat sensing probe
defining a longitudinal axis and an outer surface extending froma distal
end of the tyrrpﬁgitc ther&orret L r &1 e} ection apparatus including at | east
one finger exterfdiPHBPFYOMCIAYICE] CYMPTSU of the tynpanic ther noneter and
bei ng configured for JTRyeRIEMingEbRBE defifling QUbAgItENA AKR Aid dcheutpr alficé oward a
di stal end of the probe; and a probe cover being nountable to the distal end
of the tynpatindingfnem ashsaland of e tympanie thegmemetesover defining an i nner
surface configured to_en the. out er rfac f the pr . nount ed
cover conceal s the at™ %gcﬁg)%oar?ga%t%sc%gluflﬁl#gaé?eaghgnepbg eer,ex?%?m%rnfg%ﬁéqg%ver

i ncl udi ng adisthieasitofaRetypipasicnBermidt@ernd] iy dafighredfer monaaentalodgate of the
probe cover, wherein the at |east one finger is novable, to eject the probe
cover, tovRdes sufacepidheprob dovward prdistalepd of therprobg; apdast one finger noving

along the outer —surf @?ob%f cé%? E%F%;g?cﬂa%b?é 29hd AGAINGRS of Yhd Hifip icthe

probe cover, and furt the a one finger is in contact t he at
| east one pheemommdter] dranaintéhprobenever defifiiag @n diner tirfagercohfigured &s engape i | t he

probe cover is released fromthe probe. 2. A tynpanic thernpneter as recited
in clai m 1,theueatee swiagseofdhie @robe andthe maunfedecovpr ppncerls thsakleast png sikst

| e BFOTSAYAEE muniadeco B BHe et inhaslcasiah
cont 1 gur oa 1 SRCPOe 15 obY Eok b Rug ROk RO Blo Ao WERBEat e 1y i ng

t he probe ianstrenrfaéd ¢f théiprobeabeer, 3. A tynpani c thernoneter as recited in
claim?2, wherein the portion of the probe cover includes rality of

a pl
pr ot uber ances pr oj ect‘i"]i*@'elpr@&am%as? RARe AInger, is Jrevable, tp Wéecbﬁ%grog’ﬁ\fé?’erand
bei ng pr oxi {FRbld iePAGGHehd fo‘tﬁéaﬁro%,sflﬁ! atGIBgkt Rhe tﬂ}f‘geptﬁqﬁg@né: QMRE - thé outdr

tynpani c thernoneter as recited in claiml1l, wherern €] ectron apparat us
i ncl udes a gukfacadf thy podbef andgdorng the innkr tsynfpanifchd pebeometreandfirthecibeat in
claim 1, V\hlga{s? one 1p1gGera}§ inI go%%&ct With t{u!*: Atleast one proximal face at the inner surface of

the probe cover, until the probe cover is released from the probe.

2. A tympanic thermometer as recited in claim 1, wherein the outer surface of the
probe defines a groove, transversely oriented relative to the longitudinal axis, which is
configured to receive a portion of the probe cover for releasably retaining the probe

cover with the probe.

3. A tympanic thermometer as recited in claim 2, wherein the portion of the
probe cover includes a plurality of protuberances projecting from the inner surface of

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.
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includes a tapered finger tip defining a distal strike face. 14 6. A
tynpanic thernoneter as recited in claiml, wherein the at | east one finger
i s novabl e between a retracted position and an extended position. 7. A
tynpani c thernmoneter as recited in claim®6, whereby the at | east one finger

is biased tg thesexhsifiethepRsinkiePas réited\ind YARRANI WhERA! HRNRIAE: G fidgtted in
claim1, whereby the at least one finger is releasably fixable in a

retracted pesiavabla begveen atrgingsaed positinarandmpteatended pasétiared in claim 8, wherein
the at |least one finger is releasably fixable via a |latch, whereby the

| atch includes a release button that is engageable to release the at | east
one finger fromA kgnpLii¢ BehBEMBRS hé teefied Hlclaith F WhGeHOMRIat st Gl firg@r i n
claim1, wherein the probe cover includes a plurality of ribs, the ribs
provi de t hes piassd teghe exferdedppsitiant ynpani ¢ t hernometer as recited in claim
10, wherein the at least one rib has a transverse face having a
substantially parallel orientation relative to the axis of the probe. 12. A

t ynpani ¢ t hg&r nongirahpatic teembmeter Bs fdciedrinlclainh & whétebhtheeit ¢eiki o fgyear at us
includes a plurality of equidistantly spaced fingers, each having a tapered
finger tip istoeasablyfixable in ageteaciad RosiioRe face and the probe cover including
a plurality of equidistantly spaced ribs, each having the proxinmal strike
face, wherein the distal strike faces and proximl strike faces engage for
novi ng t he 49.i ngeA symhpinie drraomeet aaedcitdd poclaim 8nwheadirathe ex leandaet fixgpert i on.
15 is releasably fixable via a latch, whereby the latch includes a release button that is

engageable to release the at least one finger from the retracted position.

10. A probe cover as recited in claim 1, wherein the probe cover includes a

plurality of ribs, the ribs provide the proximal face.

11. A tympanic thermometer as recited in claim 10, wherein the at least one rib
has a transverse face having a substantially parallel orientation relative to the axis of

the probe.

12. A tympanic thermometer as recited in claim 1, wherein the ejection apparatus
includes a plurality of equidistantly spaced fingers, each having a tapered finger tip
that defines a distal strike face and the probe cover including a plurality of
equidistantly spaced ribs, each having the proximal strike face, wherein the distal
strike faces and proximal strike faces engage for moving the fingers between a

retracted position and an extended position.
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