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FIG. 1

(57) Abstract: An earplug having a soft resilient body comprises a main body with a 
front end for insertion into a human ear canal. The earplug has a stem having two 
ends, one being attached to the main body and extending outwardly and away there
from, the other forming a handle. The stem is sufficiently stiff to allow manipulation 
of the main body into the ear canal and has a crooked or wavy configuration as it ex
tends from the main body to the handle. As the front end of the main body is inser
ted into the ear canal, the stem is rotated with the handle to fit around the curved 
portion in the canal. This seats the main body to acoustically block the ear canal 
while spacing the stem within the curved portion of the ear canal to minimize con
tact with the sidewalls of the ear canal.
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EARPLUG WITH INSERTION STEM 

BACKGROUND

The present technology relates generally to hearing protective earplugs and is 

more particularly concerned with pre-molded earplugs of the push-in type. 

Specifically, the present technology relates to a new concept for an insertion stem for 

push-in type of earplugs that permits easy and deep insertion of the earplug with less 

pressure and less contact of the stem with the sidewalls of the ear canal. This earplug 

will fit and provide comfortable sound attenuation to a larger number of individuals 

than prior art earplugs.

Pre-molded earplugs are composed of different materials. One such material is 

resilient polymer foam material such as foam rubber, polyurethane or plasticized 

polyvinylchloride. For example, in United States Patent No. 5,188,123 there is 

disclosed a push-in type earplug comprising a soft, elastic foam body element having 

a stiff axially oriented stem by which to facilitate insertion and removal of the body 

element into and from the ear canal. Another type of push-in earplug includes a 

central shaft and extending there from at a front end at least a single flange member. 

These earplugs are generally composed of an injection molded resilient elastomer 

material such as synthetic rubber material or natural rubber. The flange element 

extends rearward from the front end of the shaft member and also extends rearward 

from the front end and is so spaced so as to provide a free annular space between the 

flange and the shaft. An earplug of this type may be seen in United States Patent No. 

5,957,136.

A major problem generally incurred with all of these pre-molded earplugs of 

the prior art resides in the anatomical fact that the human ear canal is quite variable in 

size and geometry. Substantially, all ear canal include at least one curved section so 

that there is not a straight path between the outside of the ear and the inner ear. This is 

a protective measure in the human ear to prevent a direct path to the inner ear, which
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could be compromised by a finger or a stick or any other foreign object. As a result, a single type 

of a pre-molded prior art earplug has not been found capable of accommodating the broad range 

of human ear canals in both size and geometry. Quite often in inserting the pre-molded earplugs 

of the prior art, the stem member cannot be manipulated to insert the front end to the proper 

position to maximize attenuation without incurring discomfort by touching the sidewall of the ear 

canal thereby irritating the ear canal during use of the earplug.

The great majority of the existing push-in types of earplugs have straight stems generally 

made out of relatively stiff plastic materials (for instance the earplug described in US Patent 

No.5,188,123). However, to provide proper insertion, the plastic stem of this type of earplug 

should be flexible/bendable as the human ear canal is not straight and varies among individuals in 

size and shape. However, to bend a plastic stem inside the ear canal may not be ideal and can 

increase the pressure and may not be comfortable for the wearer either during insertion or during 

wear.

In United States Patent Nos. 3,811,437 and Re. 29,487, roll down type hearing protective 

earplugs composed of viscoelastic polymeric foam are shown to be compressed, inserted into the 

ear canal and therein allowed to expand to result in a comfortable and complete acoustic blocking 

of the ear canal. This type of earplug does conform to the shape of the ear canal but with current 

types of stem-mounted earplugs, the stem portion does not. The roll down type of foam earplug 

possesses certain deficiencies that prevent their use in certain hearing protective situations. This 

type of earplugs is prepared for insertion by initially rolling it down between thumb and fingers 

to compress the earplug to below the size of the ear canal into which it is to be inserted. For 

hygiene reasons, the user's hands should be clean at the time of use. In many noisy industrial 

environments, abrasive materials or harsh chemicals are present and can become imbedded in the 

earplug. Since these contaminants may be present on the user's hands, the first step of cleansing 

the hands can be a bother before using the earplugs. The present invention is directed to a design 

that will overcome the above deficiencies since the earplug is inserted using a stem member with 

a handle portion located outside of the ear canal.
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OVERVIEW

With the present technology, there is an attempt to provide a new and novel hearing 

protective earplug construction.

With the present technology, there is an attempt to provide a new and novel earplug 

construction that may be used with either an injection molded resilient thermoplastic elastomer 

material such as synthetic rubber material or a viscoelastic polymeric foam type of material.

With the present technology, there is an attempt to provide an earplug construction which 

may be produced in a single size, but which provides easy insertion, wearer comfort and good sound 

attenuation to substantially the entire adult population.

Other aspects of this technology will in part be obvious and will in part appear hereinafter.

SUMMARY

According to the invention there is provided a hearing protective earplug insertable into a 

human ear canal having sidewalls and a typical curved portion comprising:

a soft resilient body having a main body element having a front end,

an elongated stem having two ends, one end attached to the main body element, the stem 

extending outward from the main body element and away from the front end, the other end of the 

stem forming a handle portion of the stem, the stem being sufficiently stiff as to allow manipulation 

of the main body element during insertion into the ear canal, the stem member having a crooked or 

wavy configuration as it extends outward from the main body to the handle portion of the stem so 

that during insertion of the front end of the main body element into the ear canal, rotation of the stem 

member with the handle portion will fit the stem member around the typical curved portion in the 

human ear canal so as to seat the main body element to acoustically block the ear canal while at the 

same time spacing the stem member within the typical curved portion of the ear canal to minimize 

contact with the sidewalls of the ear canal, wherein the length of the crooked or wavy portion of the 

stem member as it extends outwardly from the main body to the handle portion has a range of 6 mm 

to 25 mm and wherein the stem member along the length of the crooked or wavy portion has at least 

three changes in direction along the length.

Unless the context clearly requires otherwise, throughout the description and the claims, the 

words “comprise”, “comprising”, and the like are to be construed in an inclusive sense as opposed to
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an exclusive or exhaustive sense; that is to say, in the sense of “including, but not limited to”.

The preferred embodiment of the earplug now presented includes a main body element 

having a front end. The main body element is of circular or ovoid cross section, and may be formed 

of either an injection molded resilient thermoplastic elastomer material, such as synthetic rubber 

material, or a viscoelastic polymeric foam type of material or other types of acoustic foam material 

that have a fast recovery. An elongated stem member is attached to the main body element and may 

be axially located in the main body and the stem member then extends outward and may terminate at 

an exterior position with a handle portion.

The stem member has a crooked or wavy configuration as it extends outward from the main 

body within the ear canal so that as the main body of the earplug is inserted into a user's ear canal, 

the stem member may be rotated during insertion with the handle portion to fit around the typical 

curved portion in the human ear canal to seat the main body to acoustically block the ear canal while 

at the same time spacing
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the stem member within the ear canal to minimize contact with the sidewalls of the ear 

canal. The crooked stem member may be either axially in line with the main body or 

may be axially offset or eccentric along its length to increase the spacing effect during 

the rotation of the earplug within the ear canal. The crooked stem member may 

include one or more portions that are angularly displaced from adjacent portions along 

the length of the stem member and with such angularly displaced adjacent stem 

portions being curved or straight within certain dimensional ranges to fit substantially 

the entire adult population.

In the present technology there is no need to bend the stem to insert the 

earplug. Just by twisting and/or pushing the handle portion of the stem member 

during the insertion, the user is able to find the best position for the stem to be spaced 

from the sidewalls in the typical curved portion of the human ear canal. The stem 

member within the ear canal has less contact with the walls of the ear canal (less 

pressure) because of the angularly displaced adjacent stem portions being curved or 

straight within certain dimensional ranges forming the crooked configuration. The 

curved or straight angularly displaced adjacent stem portions can be two or three 

dimensional in nature and are designed to provide a comfortable fit to a large number 

of the population. In addition, as indicated above, for more versatility the rear end of 

the stem member that carries the earplug body could be eccentric against the 

centerline of the main body of the earplug so as to enhance the rotational effect.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a front perspective view, partly in section, of an earplug in accordance 

with the present technology,

FIG. 2 is a front perspective view, partly in section, of another embodiment of 

an earplug in accordance with the present technology,

FIG. 3 is a front perspective view, partly in section, of still another embodiment 

of an earplug in accordance with the present technology,
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FIG. 4 is a front perspective view, partly in section, of a variation of the 

embodiment of the earplug of FIG. 3 in accordance with the present technology,

FIG. 5 is a front perspective view, partly in section, of another embodiment of 

an earplug in accordance with the invention having a similar rounded nose member to 

the embodiment of FIG. 2,

FIG. 6 is a front perspective view, partly in section, of another embodiment of 

an earplug in accordance with the invention and having a flange portion lying outside 

the ear,

FIG. 7 is a front perspective view, partly in section, of still another embodiment 

of an earplug in accordance with the present technology and having a flange portion 

lying outside the ear,

FIG. 8 is a schematic drawing representing any of the earplugs of FIGS. 1-7 

and showing the stem member axially in line with the main body of the earplug with a 

stem member having a curved shape,

FIG. 8A is a schematic drawing representing any of the earplugs of FIGS. 1-7 

and showing the stem member axially in line with the main body of the earplug with a 

stem member having straight angularly displaced adjacent stem portions,

FIG. 9 is a schematic drawing representing any of the earplugs of FIGS. 1-7 

and showing the stem member axially offset or eccentric along its length with the 

main body axis of the earplug with a stem member having a curved shape,

FIG. 9A is a schematic drawing representing any of the earplugs of FIGS. 1-7 

and showing the stem member axially offset or eccentric along its length with the 

main body axis of the earplug with a stem member having straight angularly displaced 

adjacent stem portions,

FIGS. 10A-E illustrate a typical ear canal and the positioning of a prior art 

earplug in FIG. 10B and FIG. 10C and earplugs of the present invention in FIGS. 10D 

and 10E,
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FIG. 11 is an illustration that represents any of the earplugs of FIGS. 1-5 being 

inserted into the ear canal and with the stem member being manipulated so that the 

earplug can be seated in the ear canal for maximum attenuation while at the same time 

being rotated to ensure clearance between the stem member and the sidewalls of the 

ear canal,

FIG. 12 is an illustration that represents either of the earplugs of FIGS. 6 and 7 

being inserted into the ear canal and with the stem member being manipulated by 

being pushed in so that the earplug can be seated in the ear canal for maximum 

attenuation while at the same time the stem member rotated to ensure clearance 

between the stem member and the sidewalls of the ear canal.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring now to FIGS. 1 through 7, embodiments of the present technology 

are shown and the same reference numerals refer to the structures having a similar 

function including a main body element 10 and an elongated stem member 12 

extending outward and axially from the and at least partially within the main body 

element or attached to the main body element 10.

In FIGS. 1, 2 and 7, the earplug construction of the invention uses a soft, 

resilient polymeric foam body each comprising a smoothly contoured, homogenous, 

viscoelastic main body element adapted in size and shape to be inserted into the 

human ear canal. In FIG. 1, the main body element has a bullet shape 14 and in FIG. 2 

the main body element has a hemispheric pod shape 16. In FIG. 7, the main body 

element has an elongated bulbous curved shape 18 including a flange portion 20. In 

FIGS. 3-6, the main body element 10 is an injection molded resilient elastomer 

material such as synthetic or natural rubber material and in FIGS. 3-5 has lateral 

projections in the nature of one or more flange elements 22. In FIG. 6, the main body 

element 10 has an elongated bulbous curved shape 24 with a flange portion 26. Each 

main body element 10 has a front end 28 and a base end 30. While the preferred cross 

sectional shape of the main body element 10 is circular, it will be appreciated that the 

cross sectional shape may also be ovoid or elliptical.

6
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The stem member 12 is an elongated member that may be tubular or solid 

throughout its cross section and may be uniform or non-uniform along its length. In a 

preferred structure, the elongated stem has two ends, one end 32 is located in and, in 

some embodiments, secured to the interior of the front end portion 28 of the main 

body element 10. The stem 12 then extends axially and outward from the front-end 

portion 28 and through the base end 30. The other end 34 of the stem may terminate at 

a point exterior to or adjacent to the base end 30 and forms a handle portion 36 of the 

stem 12. The stem is sufficiently stiff so as to allow manipulation of the main body 

element 10 so that the earplug can be seated in the ear canal for maximum attenuation 

while at the same time being rotated to ensure clearance between the stem member 

and the side walls of the ear canal.

As can be seen in FIGS. 1-7, the stem 12 and, in particular, the portion of the 

stem between the one end 32 and the handle portion 36 has a crooked or wavy 

configuration and specifically has a curved or straight angularly displaced adjacent 

stem portions that would conform to the shape of a typical ear canal as it extends 

inward from the outside to the inner ear. Since there can be variations in the shape of 

the ear canal between different users of earplugs, the rotation of the earplug as it is 

being inserted into the ear canal creates the ability to accommodate these variations in 

the shape of the ear canal by changing the position of the curved or straight angularly 

displaced adjacent stem portions of the stem 12 in the ear canal.

The cross sectional dimension of the stem 12 should not be so great as to 

prevent easy insertion of the earplug into ear canals of small size. The stem 12 can be 

of any convenient length such that, for the embodiments of FIGS. 1-5, the handle 

portion 36 extends beyond the main body element 10. The handle portion may be 

formed as a flared end to provide an insertion and removal member for the main body 

element 10. The exact length selected for the stem 12 including the handle 36 will 

largely be a matter of choice but the dimensions of the portion of the stem between the 

one end 32 and the handle portion 36 will have a range in length and deviation from a 

center axis that will accommodate the largest number of variations in size and shape 

of ear canals. For the embodiments of FIGS. 6 and 7, the handle portion 36 is located 
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adjacent the base end 30 of the main body element 10 but the same dimensional 

considerations for the stem 12 as to length and deviation from a center axis that will 

accommodate the largest number of variations in size and shape of ear canals will 

apply.

The crooked stem member may be either axially in line with the main body or 

may be axially offset or eccentric along its length to increase the spacing effect during 

the rotation of the earplug within the ear canal. The dimensions, geometry and 

material of construction employed for the stem 12 are selected so that the stem 12 is 

sufficiently stiff to allow manipulation of the main body element 10 so that the 

earplug can be seated in the ear canal for maximum attenuation while at the same time 

being rotated to ensure clearance between the stem member and the sidewalls of the 

ear canal.

The stem 12 may be constructed of any suitable material, paper, rubber, 

cardboard and plastic rod or tube may be used as long as the material is adequately 

stiff in nature and can be formed in the appropriate crooked or wavy configuration. It 

is important, for the embodiments of FIGS. 1-5, that the one end 32 of the stem 12 is 

attached to the main body element 10 with security as to avoid separation of the stem 

12 from the main body element 10 during use. If separation occurs, it could be 

difficult to remove the earplug if it is inserted deeply into the ear canal and the stem is 

no longer available to assist in removal. This can be achieved in any known manner, 

such as the use of adhesives or by solvent or thermal welding or by the use of an 

attachment achieved by a mechanical lock. This attachment can occur with the stem 

member 12 partially inserted into the main body element 10 or the attachment can be 

provided right at the back end 30 of the main body element 10 by any of the means 

described above. Also, the main body element 10 may be affixed to the stem 12 

thereof during the molding operation. The stem 12 can be utilized as an insert in the 

mold for the main body 10, the one end 32 acting as a male mold member for the main 

body element 10. As the molding formulation cures in the mold to form the main body 

element 10, the main body element 10 can bond firmly to the end 32 of the stem 12.

8
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The embodiments of FIGS. 6 and 7 both include flared portions 26 and 20 for 

the embodiments of FIGS. 6 and 7, respectively. These flared portions 26 and 20 

would normally prevent the earplug of these embodiments from entering the ear canal 

too deeply since the flared portions 26 and 20 restrict insertion once these flared 

portions abut the outside opening to the ear canal. However, even if the earplug is 

inserted deeper, still the flared portions 26 and 20 can be used to remove the earplug 

from the ear canal. Even if the stem 12 member, initially attached to the main body 10 

by being located within the main body 10, becomes separated from the main body 

element 10, the flared portions 26 and 20 can be used to remove the earplug. In the 

embodiment of FIG. 7, the flared end 20 may completely enclose the handle portion of 

the stem member so that the stem member would not be visible but the stem and the 

main body member can still rotate to properly seat the earplug in the ear canal with the 

spacing of the stem member from the walls of the ear canal.

The contoured main body element 10 that extends from the front end 28 may 

be formed with a rounded configuration to aid insertion of the earplug. The length of 

the main body element 10 relative to its maximum cross sectional dimension is subject 

to considerable variation as can be seen in the various embodiments of the invention 

and is not normally critical. For example, the shape of main body element 10 of the 

earplug shown in FIGS. 2 and 5 each include a hemispheric pod portion and their 

length to diameter ratio contrasts with the embodiments of FIGS. 1, 6 and 7, where the 

body elements 10 are elongated and have a larger length to diameter ratio. Similarly, 

the embodiments of FIGS. 3 and 4 also are elongated and have a larger length to 

diameter ratio.

FIGS. 8, 8A, 9 and 9A illustrate in schematic form generalized versions of the 

earplug of the present invention and showing in FIG. 8 and 8A the stem member 

axially in line with the main body of the earplug and in FIGS. 9 and 9A the stem 

member axially offset or eccentric along its length with the main body of the earplug. 

Also, the range of dimensions for the crooked or wavy portion of the stem 12 are 

shown with preferred dimensions to provides easy insertion, wearer comfort and good 

sound attenuation to substantially the entire adult population. The main body element 

9
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10 shown in FIGS. 8, 8A, 9 and 9A represent any of the embodiments of FIGS. 1-7. 

Similarly, the handle portion 36 of the stem 12 may have the flattened configuration 

shown in FIGS. 1-5 or may have the design shown in FIGS. 6 and 7 or may even be 

nothing more than an extension 40 of the stem 12 as shown by dotted lines in FIGS. 8, 

8A, 9 and 9A.

In FIGS. 8 and 9, the stem member is shown to have a curved shape and with 

the stem member of FIG. 8 having a simpler curved shape composed of curved stem 

portions compared to the curved shape of the stem member of FIG. 9. Similarly, in 

FIGS. 8A and 9A, the stem member has straight angularly displaced adjacent stem 

portions and with the stem member of FIG. 8A having two straight angularly 

displaced adjacent stem portions and the stem member of FIG. 9A having three 

straight angularly displaced adjacent stem portions. It will be appreciated that simpler 

shape stem member of FIGS. 8 and 8A may be used either with the axis inline, as 

shown in FIGS. 8 and 8A, or offset, as shown in FIGS. 9 and 9A, and the same for the 

more complex shape stem member of FIGS. 9 and 9A. Also, the stem member can 

also be formed by a combination of curved and straight angularly displaced adjacent 

stem portions. With both the curved shape stem member and straight angularly 

displaced adjacent stem portions or combination thereof, the number of stem portions 

may be varied as long as the stem member can accommodate a large variety of shapes 

of ear canals of the human population.

As shown in FIGS. 8, 8A, 9 and 9A, the distance between the one end 32 of the 

stem member 12 and any shape handle portion 36 of the stem member 12 should 

range between 6mm to 25mm with a preferred distance of 14mm. In FIGS. 8 and 8A, 

the handle portion 36 and the main body element 10 are located along the same axis 

50 and the range of maximum deviation from the axis 50 by the crooked or wavy 

portion of the stem member 12 being 0.8mm to 6mm and with a preferred maximum 

deviation being 1.3mm. In FIGS. 9 and 9A the handle portion 36 is offset from the 

main body element 10 and the handle portion 36 and the main body element 10 are 

located along two parallel axes 52 and 54. The range of maximum deviation between 

the axis 52 and 54 by the crooked or wavy portion of the stem member 12 being 

10
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0.8mm to 6mm and with a preferred maximum deviation being 1.3mm. The crooked 

stem member may be either axially in line with the main body as in FIGS. 8 and 8A or 

may be axially offset or eccentric along its length as in FIGS. 9 and 9A to increase the 

spacing effect during the rotation of the earplug within the ear canal.

FIGS. 10A-E illustrate a typical ear structure and the positioning of a prior art 

earplug in the ear canal in FIGS. 10B and 10C and the positioning of the earplugs of 

the present invention in the ear canal FIGS. 10D and 10E. In FIG. 10A it can be seen 

that the typical ear structure includes the curved structure of the external auditory 

meatus or ear canal with sidewalls leading to the eardrum. In appearance, it is a 

slightly curved tube that extends inward from the floor of the auricle, or protruding 

portion of the outer ear, and ends blindly at the eardrum membrane, which separates it 

from the middle ear. FIGS. 10B and 10C illustrate a prior art earplug having a main 

body element 100 and a straight stem 102. FIG. 10B shows the earplug initially 

inserted to block the ear canal and as the earplug is more fully inserted to increase the 

attenuation of outside noise, as shown in FIG. 10C, the stem 102 will be bent as it 

touches the sidewalls and be uncomfortable to the user due to the contact of the stem 

with the sidewalls of the ear canal. FIGS. 10D and 10E show any of the embodiments 

of FIGS. 1-7 with the main body element 10 and stem member 12 fully inserted into 

the ear canal and with the stem member 12 positioned to be clear of the sidewalls of 

the ear canal to minimize contact with the sidewalls. FIG. 10D illustrates the stem 

member 12 to have a curved shape as shown in FIGS. 8 and 9 and FIG. 10E illustrates 

the stem member 12 to have straight angularly displaced adjacent stem portions as 

shown in FIGS. 8A and 9A.

FIG. 11 illustrates the main body element 10 of the earplug and in particular 

represents the embodiments of FIGS. 1-5 being inserted into an ear canal 56 of a 

human subject 58 and with the stem member 12 being manipulated by the fingers 60 

of the human subject 58 so that the earplug can be seated in the ear canal 56 for 

maximum attenuation while at the same time being rotated as shown by arrow 62 to 

ensure clearance to minimize contact between the stem member 12 and sidewalls 64 

of the typical curved portion 66 in the human ear canal 56. If the crooked stem 
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member 12 is axially offset or eccentric along its length as in FIG. 5, this increases the 

spacing effect during the rotation of the stem member within the ear canal.

FIG. 12 illustrates the main body element 10 of the earplug and in particular 

represents the embodiments of FIGS. 6 and 7 being inserted into an ear canal 56 of a 

human subject 58 and with the handle portion 36 and thereby the stem member 12 

being pushed in as shown by arrow 68 by the fingers 60 of the human subject 58 so 

that the earplug can be seated to fit around the typical curved portion in the human ear 

canal 56 for maximum attenuation while at the same time the stem member 12 rotates 

as shown by arrow 70 to ensure clearance between the stem member 12 and sidewalls 

64 of the ear canal 56. The rotation of the stem member 12 occurs during insertion 

since the stem member adjusts to the shape of the ear canal to find the path of least 

resistance. If the crooked stem member is axially offset or eccentric along its length as 

in FIGS. 9 and 9A, this increases the spacing effect during the rotation of the stem 

member within the ear canal.

The present technology is not to be limited to any specific design for the main 

body element or stem member including the handle portion of the stem member. 

There are a large number of designs currently used for a main body element of an 

earplug and the only limiting requirement for the present invention is that the main 

body element be capable of being inserted a significant distance into the ear canal to 

provide high attenuation levels. Similarly, the handle portion of the stem member can 

take any form as long as it can be manipulated by a user of the earplug. Therefore, the 

handle portion can be flat, round, oval, straight or bent or any other shape and can be 

merely an extension of the stem itself.

Human subjects, having varying ear canal sizes and geometries, have used the 

earplugs of the present technology in noisy environments. These subjects have 

reported that the earplugs were easy to use, were comfortable throughout insertion, 

wearing and removal and provided adequate attenuation for their needs.

Although the technology has been described and shown with using specific 

preferred embodiments, it is to be appreciated that various adaptations and 
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modifications may be made and the technology is only to be limited by the appended 

claims.

All elements, parts and steps described herein are preferably included. It is to 

be understood that any of these elements, parts and steps may be replaced by other 

elements, parts and steps or deleted altogether as will be obvious to those skilled in the 

art.

Broadly, this writing discloses a hearing protective earplug for insertion into 

the human ear canal of a user where the human ear canal has sidewalls and a typical 

curved portion. A soft resilient body has a main body element with a front end for 

insertion in the human ear canal. An elongated stem has two ends with one end 

attached to the main body element. The stem extends outward from the main body 

element and away from the front end. The other end of the stem forms a handle 

portion of the stem. The stem is sufficiently stiff as to allow manipulation of the main 

body element into the ear canal of the user. The stem member has a crooked or wavy 

configuration within the ear canal as it extends outward from the main body to the 

handle portion of the stem. As the front end of the main body element is inserted into 

the ear canal, the stem member is rotated during insertion with the handle portion to fit 

around the typical curved portion in the human ear canal. This seats the main body to 

acoustically block the ear canal while at the same time spaces the stem member within 

the typical curved portion of the ear canal to minimize contact with the sidewalls of 

the ear canal.
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CONCEPTS

This writing also discloses at least the following concepts.

Concept 1. A hearing protective earplug for insertion into the human ear 

canal of a user and the human ear canal having sidewalls and a typical curved portion 

of the ear canal including,

a soft resilient body having a main body element having a front end for 

insertion in the human ear canal,

an elongated stem having two ends, one end attached to the main body 

element, the stem extending outward from the main body element and away from the 

front end, the other end of the stem forming a handle portion of the stem, the stem 

being sufficiently stiff as to allow manipulation of the main body element into the ear 

canal of the user, and

the stem member having a crooked or wavy configuration within the ear 

canal as it extends outward from the main body to the handle portion of the stem and 

so that as the front end of the main body element is inserted into the ear canal, the 

stem member may be rotated during insertion with the handle portion to fit around the 

typical curved portion in the human ear canal so as to seat the main body to 

acoustically block the ear canal while at the same time spacing the stem member 

within the typical curved portion of the ear canal to minimize contact with the 

sidewalls of the ear canal.

Concept 2. The earplug of Concept 1 wherein the exterior shape of the main 

body element is bullet shaped.

Concept 3. The earplug of Concept 1 wherein the exterior shape of the main 

body element is a hemispherical pod shape.

Concept 4. The earplug of Concept 1 wherein the exterior shape of the main 

body element has lateral projections in the nature of one or more flange elements.
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Concept 5. The earplug of Concept 1 wherein the exterior shape of the main 

body element is elongated to enclose a substantial portion of the length of the stem 

member.

Concept 6. The earplug of Concept 1 wherein the exterior shape of the main 

body element is elongated to enclose substantially all of the length of the stem 

member.

Concept 7. The earplug of Concept 1 wherein the exterior shape of the main 

body element is elongated to enclose substantially all of the length of the stem 

member and wherein the main body element includes a flared shape adjacent the 

handle portion of the stem member.

Concept 8. The earplug of Concept 1 wherein the main body is formed of a 

resilient foam material.

Concept 9. The earplug of Concept 1 wherein the main body is an injection 

molded resilient thermoplastic elastomer material such as synthetic rubber material.

Concept 10. The earplug of Concept 1 wherein the distance between the one 

end of the stem and the handle portion of the stem has a range between 6mm to 

25mm.

Concept 11. The earplug of Concept 1 wherein the distance between the one 

end of the stem and the handle portion of the stem has a preferred distance of 14mm.

Concept 12. The earplug of Concept 1 wherein the handle portion of the stem 

and the main body element are located along the same axis.

Concept 13. The earplug of Concept 1 wherein the handle portion of the stem 

and the main body element are located along the same axis and the range of maximum 

deviation from the axis by the crooked or wavy portion of the stem is between 0.8mm 

to 6mm.
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Concept 14. The earplug of Concept 1 wherein the handle portion of the stem 

and the main body element are located along the same axis and the preferred 

maximum deviation from the axis by the crooked or wavy portion of the stem is 

1.3mm.

Concept 15. The earplug of Concept 1 wherein the handle portion of the stem 

is offset from the main body element and the handle portion of the stem and the main 

body element are located along two separate axes and the range of maximum 

deviation between the axes by the crooked or wavy portion of the stem is between 

0.8mm to 6mm.

Concept 16. The earplug of Concept 1 wherein the handle portion of the stem 

is offset from the main body element and the handle portion of the stem and the main 

body element are located along two separate axes and the preferred maximum 

deviation between the axes being 1.3mm.

Concept 17. The earplug of Concept 1 wherein the stem member having the 

crooked or wavy configuration as it extends outward from the main body and within 

the ear canal is formed into a curved shape and wherein the rotation of the stem as it is 

being inserted into the ear canal accommodates variations in the shape of the ear canal 

by changing the position of the curved shape portion of the stem in the ear canal.

Concept 18. The earplug of Concept 1 wherein the stem member having the 

crooked or wavy configuration as it extends outward from the main body and within 

the ear canal is formed into a curved shape and wherein the distance between the one 

end of the stem and the handle portion of the stem has a range between 6mm to 25mm 

and wherein the handle portion of the stem and the main body element are located 

along the same axis and the range of maximum deviation from the axis by the portion 

of the stem formed into a curved shape is between 0.8mm to 6mm.

Concept 19. The earplug of Concept 1 wherein the stem member having the 

crooked or wavy configuration as it extends outward from the main body and within 

the ear canal is formed into a curved shape and wherein the distance between the one 
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end of the stem and the handle portion of the stem has a range between 6mm to 25mm 

and wherein the handle portion of the stem is offset from the main body element and 

the handle portion of the stem and the main body element are located along two 

separate axes and the range of maximum deviation between the axes by the portion of 

the stem formed into a curved shape is between 0.8mm to 6mm.

Concept 20. The earplug of Concept 1 wherein the stem member having the 

crooked or wavy configuration as it extends outward from the main body and within 

the ear canal is formed with straight angularly displaced adjacent stem portions and 

wherein the rotation of the stem as it is being inserted into the ear canal 

accommodates variations in the shape of the ear canal by changing the position of the 

straight angularly displaced adjacent stem portions of the stem in the ear canal.

Concept 21. The earplug of Concept 1 wherein the stem member having the 

crooked or wavy configuration as it extends outward from the main body and within 

the ear canal is formed with straight angularly displaced adjacent stem portions and 

wherein the distance between the one end of the stem and the handle portion of the 

stem has a range between 6mm to 25mm and wherein the handle portion of the stem 

and the main body element are located along the same axis and the range of maximum 

deviation from the axis by the portion of the stem formed with straight angularly 

displaced adjacent stem portions is between 0.8mm to 6mm.

Concept 22. The earplug of Concept 1 wherein the stem member having the 

crooked or wavy configuration as it extends outward from the main body and within 

the ear canal is formed with straight angularly displaced adjacent stem portions and 

wherein the distance between the one end of the stem and the handle portion of the 

stem has a range between 6mm to 25mm and wherein the handle portion of the stem is 

offset from the main body element and the handle portion of the stem and the main 

body element are located along two separate axes and the range of maximum 

deviation between the axes by the portion of the stem formed with straight angularly 

displaced adjacent stem portions is between 0.8mm to 6mm.
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Concept 23. The earplug of Concept 1 wherein the handle portion of the stem 

is formed as a flattened portion of the stem.

Concept 24. The earplug of Concept 1 wherein the handle portion of the stem 

is formed as an enlarged portion of the stem.

Concept 25. The earplug of Concept 1 wherein the handle portion of the stem 

is formed as a continuation of the stem.
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CLAIMS

1. A hearing protective earplug insertable into a human ear canal having sidewalls and a typical 

curved portion comprising:

a soft resilient body having a main body element having a front end,

an elongated stem having two ends, one end attached to the main body element, the stem 

extending outward from the main body element and away from the front end, the other end of the 

stem forming a handle portion of the stem, the stem being sufficiently stiff as to allow manipulation 

of the main body element during insertion into the ear canal, the stem member having a crooked or 

wavy configuration as it extends outward from the main body to the handle portion of the stem so 

that during insertion of the front end of the main body element into the ear canal, rotation of the stem 

member with the handle portion will fit the stem member around the typical curved portion in the 

human ear canal so as to seat the main body element to acoustically block the ear canal while at the 

same time spacing the stem member within the typical curved portion of the ear canal to minimize 

contact with the sidewalls of the ear canal, wherein the length of the crooked or wavy portion of the 

stem member as it extends outwardly from the main body to the handle portion has a range of 6 mm 

to 25 mm and wherein the stem member along the length of the crooked or wavy portion has at least 

three changes in direction along the length.

2. The earplug of claim 1 wherein the exterior shape of the main body element is bullet shaped.

3. The earplug of claim 1 wherein the exterior shape of the main body element is a 

hemispherical pod shape.

4. The earplug of claim 1 wherein the exterior shape of the main body element has lateral 

projections in the nature of one or more flange elements.

5. The earplug of claim 1 wherein the exterior shape of the main body element is elongated to 

enclose a substantial portion of the length of the stem member.

6. The earplug of claim 1 or claim 5 wherein the exterior shape of the main body element is 

elongated to enclose substantially all of the length of the stem member.

7. The earplug of claim 1 wherein the exterior shape of the main body element is elongated to 

enclose substantially all of the length of the stem member and wherein the main body element 

includes a flared shape adjacent the handle portion of the stem member.
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8. The earplug of claim 1 wherein the main body is formed of a resilient foam material.

9. The earplug of claim 1 wherein the main body is an injection molded resilient thermoplastic 

elastomer material such as synthetic rubber material.

10. The earplug of claim 1 wherein the distance between the one end of the stem and the handle 

portion of the stem has a preferred distance of 14 mm.

11. The earplug of claim 1 wherein the handle portion of the stem and the main body element are 

located along the same axis.

12. The earplug of claim 1 wherein the handle portion of the stem and the main body element are 

located along the same axis and the range of maximum deviation from the axis by the crooked or 

wavy portion of the stem is between 0.8 mm to 6 mm.

13. The earplug of claim 1 wherein the handle portion of the stem and the main body element are 

located along the same axis and the preferred maximum deviation from the axis by the crooked or 

wavy portion of the stem is 1.3 mm.

14. The earplug of claim 1 wherein the handle portion of the stem is offset from the main body 

element and the handle portion of the stem and the main body element are located along two separate 

axes and the range of maximum deviation between the axes by the crooked or wavy portion of the 

stem is between 0.8 mm to 6 mm.

15. The earplug of claim 1 wherein the handle portion of the stem is offset from the main body 

element and the handle portion of the stem and the main body element are located along two separate 

axes and the preferred maximum deviation between the axes being 1.3 mm.

16. The earplug of claim 1 wherein the stem member having the crooked or wavy configuration 

as it extends outward from the main body and within the ear canal is formed into a curved shape and 

wherein the rotation of the stem as it is being inserted into the ear canal accommodates variations in 

the shape of the ear canal by changing the position of the curved shape portion of the stem in the ear 

canal.

17. The earplug of claim 1 wherein the stem member having the crooked or wavy configuration 

as it extends outward from the main body and within the ear canal is formed with straight angularly 

displaced adjacent stem portions and wherein the rotation of the stem as it is being inserted into the 

ear canal accommodates variations in the shape of the ear canal by changing the position of the
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straight angularly displaced adjacent stem portions of the stem in the ear canal.

18. The earplug of claim 1 wherein the stem member having the crooked or wavy configuration 

as it extends outward from the main body and within the ear canal is formed with straight angularly 

displaced adjacent stem portions and wherein the handle portion of the stem and the main body 

element are located along the same axis and the range of maximum deviation from the axis by the 

portion of the stem formed with straight angularly displaced adjacent stem portions is between 0.8 

mm to 6 mm.

19. The earplug of claim 1 wherein the stem member having the crooked or wavy configuration 

as it extends outward from the main body and within the ear canal is formed with straight angularly 

displaced adjacent stem portions and wherein the handle portion of the stem is offset from the main 

body element and the handle portion of the stem and the main body element are located along two 

separate axes and the range of maximum deviation between the axes by the portion of the stem 

formed with straight angularly displaced adjacent stem portions is between 0.8 mm to 6 mm.

20. The earplug of claim 1 wherein the handle portion of the stem is formed as a flattened portion 

of the stem.
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