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57) ABSTRACT 
A disposable plastic speculum is used on an infrared 
sensing thermometer used by placing it in the patient's 
ear for sensing body temperature through the tym 
panic membrane. The speculum has the general shape 
of a funnel with relatively shallow and relatively steep 
tapered frustoconical sections. The speculum is placed 
on a speculum retainer on the thermometer for use. 
The exterior of the speculum retainer has the general 
shape of interior of the speculum and includes a pe 
ripheral enlargement near its smaller end. When the 
speculum is placed on the retainer it is stretched by 
the enlargement and thereby retained in place. The 
speculum is made of a plastic having limited resistance 
to stress cracking so that the stretched portion over 
the enlargement cracks during retention on the specu 
lum retainer. Since the speculum thus inherently de 
stroys itself, it is assured that the speculum will be dis 
carded and a new one used for each patient. 

8 Claims, 6 Drawing Figures 
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DISPOSABLE SPECLUM FOR TY MPANIC 
THERMOMETER 

BACKGROUND 
it has been propose to measure temperature of the 

human body by way of the ear rather than the mouth 
or Tectum as is most commonly lone. Or, thermome 
ters have several noticeable hazards of significant con 
cern to hospital and clinic personnel. lf the thermome 
ter is broken in the patient's mouth, as can readily ha)- 
pen with children or elderly persons, the patient may 
ingest mercury or glass fragments. Further, if thermann 
eters are not thoroughly sterilizel hetween Lises em 
municable diseases inity he transmittel from Inc. :- 
tient to nother. Oral therm meters have the additional 
clisadvantage that they (Ynly appr Ninnate deep holy 
temperature since the patient may have ingested cool 
ing or Warming materials which mask the true tempera 
tru, 
Oral thermometers are yf limited usefulness with in 

fants and rectal therm meters are commonly usel. 
Milly Serius accidents have occurred due to hreakage 
of the thermometer curing such use. In a cluition, both 
oral and rectil thermometers are subject to high break 
age rates luring normal handling. Both oral and rectal 
thermometers take a Suhstantil time interval to conne 
to temperature equilibrium in the lime of Vuhle 
health personnel is often wasted during the wait for 
equilibrium. If the personnel are rushed, inadequate 
time may he allottetl and the thermon eter may not 
have reached equilibrium when the reading is made. 

To overcome these difficulties, measurement of hocly 
temperature through the car has been proptysek, One 
such instrument places a thernistor in intimate thermal 
contact with the interior of the ear. A preferrett instru 
ment employs an infrared sensor which cletects racilia 
tion from within the ear. the infrared sensors are opti 
cal instruments requiring in unobstructed 'light path 
between the sensor and the region where temperature 
Sensing is desired. Stich a technique is acvantageous 
since the tympanic membrane is substantially transpar 
ent to infrared radiation an 1 he temperature measure 
is effectively that of the carotid artery which passes in 
close proximity to the tympanic numbrane. Such an 
infrarell sensor is very rapid and connes to equilibrium 
within seconds. A suitahle technique is disclosed in 

S. Pt. NY 3282. ()6. 
When such a tympanic thermometer employing an 

infrared sensor is used, it is lesirable to insert an end 
portion into the ear canal so that temperature of the 
surroundings does not influence the reading obtained. 
Such a tympanic thermometer is used for many patients 
much as an otoscope or other eir examining instru 
ment. It has often heen the practice to simply wipe the 
tip of the speculum that enters the patient's eur with al 
cohol between patients to effect limited sterilization 
and remove any wax that may have heen depositect. Al 
though the likelihood of cross contamination from one 
patient to another through the ear is very low, it is pref 
erable that a clean speculum be used for each patient. 

It is therefore clesirable to provicle a speculum that is 
sufficiently inexpensive that it can be disposed of be 
tween usages. Preferably, the speculum should have : 
limited lifetime so that medical personnel do not con 
tinue to use the same speculum, and in effect are forced 
to dispose of it between successive patients. Such a 
speculum cover should be inexpensive, non 
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contaminating, non-irritating, and maintain a fixed p 
tical path for the infrared radiation to the Sensor. 

BRIEF SUMMARY OF THE INVENTION 

There is, therefore, provided in practice of this inven 
tion according to a presently preferred embodinment, a 
disposable speculum for use with a speculum tetainer 
having a generally conical tip with a peripheral enlarge 
ment thereon. The speculum is a generally conical 
sheath of elastically stretchable plastic having a rela 
tively larger open end and relatively smaller open end 
with an elastically stretchable portion adjacent the rela 
tively smaller open end with sufficient strength to be 
installed on a speculum retainer at least once inct suffi 
ciently susceptible to stress cracking to rupture during 
retention on the speculum retainer due to stretching hy 
the enlargement. 

DRAWINGS 

These and other features and levantages of the res 
ent invention will he appreciated as the same he comes 
better understood hy reference to the following de 
tailed description of a presently in referrek emh diment 
when cinsidered in connection with the acci n) pinying 
(lrawings wherein. 

FIG. l illustrates in exploded view a tympanic ther 
inteter and Speculum constructeel accuruling to princi 
les of this invention: 
FIG. 2 is a longitucinal cross-section (if the seculum, 
FIG. 3 is an end view of the speculum: 
FlG. 4 is a longituklinal cross-section of the speculum 

In a speculum retailer; 
FIG. 5 is a longitudinal cross-section of another cm 

hodiment of the speculum retainer; and 
FIG. 6 is a longitudinal cross-section of another en 

bodiment of speculum constructed according to princi 
ples of this invention. 

DESCRIPTION 
Flg. 1 illustrates in phantom a representative tym 

panic thermometer 10 and, explocled the refron. : 
speculum l l constructed according to principles of this 
invention. The thermonieter has an instrument housing 
12 for mounting a conventional infrared sensor, power 
supplies, electronic circuits and the like. none of which 
need by separately illustrated herein. A dial, electrolu 
minescent or other suitable indicator 13 is mounted on 
the housing for showing the temperature sensed. A 
hand grip handle 14 is used for holding the instrument 
and a trigger 16 is used for actuating it. A speculum re 
tainer 17 on the housing receives the speculum 11 
when the instrument is used. 
When it is desired to use the thermometer, the specu. 

lum is placed on the retainer and inserted in the pa 
tient's ear. The trigger is depressed, thereby actuating 
the infrared sensor and electronic circuitry associatec 
there with, and within no more than a few seconds the 
patient's temperature is shown on the indicator. Prefer 
ably, this is shown as a digital display for minimizing 
reading errors hy the operator, The speculum is the 
discarded and a new speculum instilled for the next pa 
tient. 
The speculum 11 has the general shape of a funne 

with a first hollow, generally frustoconical base sectio 
18 having a relatively shallow taper. An enlarged hea 
19 is formed around the relatively larger open end c 
the base section. The base section 18 blends graduall 
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into il Second hollow generally frustoconical nose or tip 
Section 2 having a relatively steep taper. As best seen 
in FIG. 2, the hase Section 18 has a relatively greater 
wall thickness incl the wall thickness of the nose sec 
tion 2 gradually decreases towards its smaller open 
end. A Small turned-in in 22 is present at the smaller 
tip ent of the speculun to shield the end of the retainer 
frt in deposits fear wax. Any way deposits are lis 
circled with the discsable speculum. 
The speculum retainer 17 has an exterior profile suh 

stantially complementary to the interior profile of the 
Secuun with (ne exceptin. The retainer has a hase 
Sectic Yil 23 flaring utwardly and provinnately com 
plementary to the interior of the base section 18 of the 
Seculum. The retainer ills ( his a more nearly cylindri 
cal frust conic. In Se Section 24 connlementary in 
gener, to the interior of the lose section 21 if the 
Speculum. The exterior of the retainer differs from the 
interior of the speculum by having a peripheral enlarge 
n it 26 clicent its Smaller open ent . The speculum 
ret liner is hollow is seen in FIG. 4, to provide an opti 
cal path for infrared raciation. As seen in FIG. -, when 
the She clun is pressed onto the Seculum retainer into 

sit in wherein its his portion 18 is in engagement 
with the hase portion 23 of the retainer, the will of the 
speculum near its tip is stretched to fit over the enlarge 
in ent 26. This stretching of the speculum makes the 
properties of the plastic of which the speculum is 
firmed (f imprtance. 
the seculum retainer has a reduce diameter kr 

tion 27 hetween the enlargement 26 and its base por 
lion. Stretching of the plastic speculum over the en 
lirgement cers as it is installed in the retainer. The 
Stretching is well within the elastic range of the plastic 
and the portion inwarully from the tip (that is, nearer 
the hil Se if the Secuum) contricts after pussage over 
the enlargement, the rehy lightly gripping the retainer. 
The tier if the nose portion of the retainer is not suffi 
cient for causing the speculum to creep ff over the en 
largen ent since this would entail stretching if the plas 
tic that his contricted into the reduced diameter por 
tion 27. It is also desirable that the interior of the spec 
illum he very slightly rough ened for inhibiting such 
creening. Thus, once the speculum is installed on the 
retainer, it remains in place until manually dislodged. 
In ruler to remove the speculum, ill one needs do is 
press forwarclly on the head 19 and the speculum pops 
off readily. 
The plastic of which the speculum is formed must he 

sufficiently clistically stretchhle that the stretching of 
the wall as it passes over the enlargement of the re 
tiller does not exceed the first turnsile strength of the 
plastic. This keeps the Speculum from cracking when it 
is list. led on the retainer. 
Many plastics are susceptible to what is known as 

stress cracking. Stress circkiing occurs when the plastic 
is suhjected to tensile stress for a period of time. Thus, 
stress-relieving crack mily occur in the plastic when 

it is maintained incler a stress upprecibly below its fast 
tensil strength. The susceptihility of a plastic to stress 
cracking can be measured by ASTM Test Method D. 
256 . It is cle sit ble that the plastic of which the specu 
lum is formel have an appreciable susceptibility to 
stress cracking so that after it has remained in a 
stretched condition in the enlargement for a period of 
time. a crack spontaneously develops. This spontline 
ous cracking provides a self-destruct feature for the 
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Speculum S that the medical personnel using it ate in 
duced to discard the speculum rather than re-using it 
for more than one patient. Such stress cracking should 
occur in no more than a few minutes on the retainer so 
that it will not he reused several times before discard 
ing. 

Freferably, the speculum is formed of polyethylene 
with : relatively low melt index (ASTM Test Method 
D- 238 ). In polyethylene and many related therno 
plastic materials, the susceptibility to stress cracking is 
related to the melt index so that the higher the melt 
index the greater the resistance to stress cracking. 

It is found that to form a suitable speculum, the plas 
tie should have a resistance to stress cracking not 
greater thin that of polyethylene having a melt index 
of less than about 30 gm f1() min. It is found with such 
resistance to stress cracking that a crack ordinarily ap 
nears in the Speculum adjacent the peripheral enlarge 
ment on the retliner within one or two minutes. This 
is unple time for taking and even rechecking a patient's 
temperature, if il plastic having a greater resistance to 
stress cracking is employed, the naturally occurring 
Self-destruction of the speculum may be unduly pro 
longe Sc) that the speculum is used for multiple pa 
tients. The crack that forms is ordinarily only in the re 
gin of stretching ind does not propagate to both ends 
of the speculum. 
The time until stress cracking occurs is also depen 

clent upon the wall thickness of the speculum adjacent 
the peripheral enlargement. If the wall is made too 
thick, cracking may occur as soon as the speculum is 
installed. It is 1herefore important that the wall be suffi 
ciently thin that it can tolerate a peripheral enlarge 
ment of thout 20 percent without exceeding the fast 
tensile strength of the plastic. This permits it to he 
safely instilled without cracking over a peripheral en 
largement that causes a 20 percent elongation. It will 
he inted that plastics of these properties often have in 
elongation at rupture in fist tensile test ASTM Test 
Method D-638) of as much as 100 percent. 
A particularly suitable plastic for forming the specu 

lum is equivalent to a polyethylene available from Rex 
ene Polymers Company, a division of Dart Industries, 
Inc., under their trade designation Rexene PE 207 C. 
This is a polyethylene having a melt index of about 22 
gmil () min and a density of about ().925. A speculum 
nacle of such a material (with small addition of a con 
ventional slip additive for mold release) can be rapidly 
and economicilly formed by injection molding. Such a 
speculum can be installed on a retainer with 20 percent 
peripheral elongation without immediate cracking. 
Cracking des occur, however, within no more than a 
few minutes after installatin. thereby inducing dis 
posal of the speculum. It will also be noted that if a 
speculum is placed on the retainer. removed, then rein 
stalled, cracking seems to occur sooner, thereby inhib 
iting re-use of specula that may have been ejected be 
fore actual cracking occurred. 

F.G. 5 illustrates in longitudinal cross-section a 
slightly clifferent embodiment of speculum retainer. As 
herein above described, this speculum retainer also has 
a base portion 31 and nose portion 32 with a hollow in 
terior for passage of infrared racliation. A peripheral 
enlargement 33 is provided adjacent the smaller open 
end and cliffers to the extent that the maximum diame 
ter of the enlargement is set back from the tip slightly 
further than in the above-described embodiment. Thus, 
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at the tip of the Speculum retainer, there is a conical 
section 3-4 with an included angle of about 6(). In alli 
tion, a shallow locking groove 36 is provided in the 
outside of the retainer between the point of maximum 
cliameter of the enlargement and the reduced diameter 
portion 37 spaced inwardly from the tip. 
FIG. 6 illustrates in longitudinal cross-section an em 

bodiment of speculum connectable to the slightly mc ci 
ified retainer of FiG. 5. This embouliment of speculum 
also has a generally funnel shape with most elements 
Substantially the same as here inah we described. The 
speculum has a frust conical hase portion 41 with he 
ripheral head -2 at its open larger enll. The Smaller cinct 
of the base portin blends into a tap erec nose hort in 
43. The wall thickness of the nose portion 43 decreases 
graclually from the h;use portion to a point where a 
Small internal redige 44 is formed. Forwardly from the 
ridge 44 there is a short section 46 where in the wall 
thickne SS is substantially uniform anc is typically about 
15 to 2() mils thick. Thereafter, extending forwardly. 
there is a section 47 where in the wall thickness gradu 
:lly increases to provide greater Stiffness. 
When the Speculum of Fl(i. 6 is installed on the re 

lainer ( )f FIG. S., it fits much in the Inn inner herein; howe 
clescribed and the end of the retainer reaches approxi 
mately to a line 48 illustrated in phantom in FIG. 6. 
This hirings the ridge 4-4 within the speculum into en 
gagement with the groove 36 on the outside of the re 
tainer. The portion of the Speculum where the rilge inc 
curs is somewhat stretchel, as seen in phantom in F1G. 
6, incl the coperation between it inct groove further 
inhibit inclvertent ejection if the speculum from the 
retainer. It will also be noted from the phantom lines in 
FC i. 6 that the section 46 having uniform wall thick 
tness is stretchett () \er the enlargement () in the retiner. 
This stretching ()f the She cultin induces Stre SS cracking 
in the manner hereinch ve lescribed for self 
cle struction (f the Seculum. 

The somewhat stiffened extension 47 on the specu 
lum beyone the end of the retainer Serves as a guide as 
the instrument is inserted in the ear of the patient. The 
enlargement is such that, on most natients, intrusion of 
the speculum into the ear is limited hy contact with the 
hony structure. The end portion 47 of the speculum 
may extend somewhat further into the ear for shielding 
the retainer from contamination by waxes or the like. 
Any wax that may he picked up in the encl of the spec 
ulum is thus cliscarles with the dispuSable speculum. 
The extending tip 47 also provides a somewhat longer 
optical path within the instrument incl apparently re 
taris heat transfer for assuring accurate temperit tre 
measurement. The ent portion hey on the stretchable 
section 46 is preferably Somewhat thicker to enhance 
stiffness in this region inct prevent collapse of the spec 
ulum in case it is somewhat twisted within the ear. If the 
speculum were to collapse, portions of it could enter 
the optical path of the infrared raciation and interfere 
with temperature measurement. 
Although limited embodiments of speculum and re 

tiliner for a tympanic thermometer have been cle 
scribed and illustrated herein, mitiny moclifications and 
variations will he apparent to one skilled in the ilrt. 
Thus, for example, although the speculum is pilrticu 
larly useful in an instrument for measuring temperature 
in the ear of a patient, it is also quite suitable for use 
on an otoscope or other ear examining instrument. 
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Similar arrangements of speculum for entering other 
hody orifices will be apparent. 

lf desired for enhanced self-destruction, a peripher 
illy extending notch may he provided in the speculum 
fir propagation of the stress crack. Due to the direction 
of stressing as the speculum is stretched over the en 
largement, it is found that the stress crick occurs in a 
longitudinal direction. A peripherally extending notch 
may cause propagation of the crack in a peripheral cli 
rection further inclucing medical personnel to discard 
the speculum after each patient. Many other modific:- 
tions and variations will be apparent to one skilled in 
the art and it is therefore to he understood that within 
the scope of the appended claims the invention may he 
practiced therwise than is specifically described. 
What is claimed is 
1. A disposable speculum for use with a speculum re 

tainer having a generally conical tip with a peripher: 
enlargement thereon comprising: 

a generally conical sheath of elastically stretchable 
plastic having a relatively larger open ent and a re 
atively smaller open end. 

an elastically stretchable portion adjacent the rela 
tively smaller open end having sufficient strength 
: Inc. elasticity to be installel (n a speculum retainer 
at least once and sufficiently susceptible to stress 
cracking to Scyllane (usly rupture during no more 
than a few minutes retention on the speculum re 
tainer with the stretchable portion on 1 he enlarge 
lit. 

2. A disposable speculum for use with a speculum re 
tainer having a generally conical tip with a peripheral 
enlargement thereon comprising: 

a generally conical sheath of elastically stretchable 
plastic having a relatively larger open end und: Tel 
tively smaller (pen end, and 

an elastically stretchable portion adjacent the rela 
tively smaller open end having sufficient strength 
until elasticity to he installed on a speculum retainer 
it least once, the lastic having a resistance to 
stress cracking not greater than polyethylene hav 
ing a melt index of less than about 30 for being suf 
ficiently susceptible to stress cracking to spontane 
(usly rupture during retention on the Speculum re 
tainer with the stretchable portion on the enlarge 
net. 

3. A disposable speculum as defined in claim 2 
wherein the elastically stretchable portion has a periph 
eral elongation of about 20 percent without exceeding 
the fast tensile strength of the plastic. 

4. A clisposable speculum as defined in claim 1 in 
cluding a portion between the elastically stretchable 
portion and the smaller open end for extending beyond 
the tip of Speculum retainer and Shielding it from ear 
WN 

5. A disposable speculum as defined in claim - 
wherein the portion extenkling beyond the tip com 
prises an inwardly directed lip for covering the end of 
the retliner. 

6. A disposable speculum comprising: 
a first hollow, generally frusto conical hase section 

having a relatively shallow taper, 
a second hollow generally frus to conical nose section 

having a relatively steep taper, the base of the nose 
section being essentially a continuation of the 
smaller end of the base section: 
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Silic nonse sectin being firmed f : lastic having a 
resistance to stress cracking not greater than ply 
ethylene having it melt inclux of less than ahout 3 () 
and Sufficiently thin relatively nearer its small eink 
to have a peripheral elongation falhinut () percent 
without exceeding the fast tensile strength of the 
plastic for temporary retentic in in a speculum re 
tainer without cracking and for spontaneous crack 
ing when retained in a speculum retainer for a he 
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riot ()f time. 

7. A lisposahle speculum as defined in clain 6 fur 
ther comprising un inwardly directed lip adjacent the 
Smaller open end of the Second section. 

8. A disposable speculum as defined in claim 7 fur 
ther comprising a periphetal head for manual ejection 
of the speculum. 


