
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

02
3 

87
3

B
1

��&����������
(11) EP 2 023 873 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
28.07.2010 Bulletin 2010/30

(21) Application number: 07809364.8

(22) Date of filing: 06.06.2007

(51) Int Cl.:
A61F 9/02 (2006.01)

(86) International application number: 
PCT/US2007/013345

(87) International publication number: 
WO 2007/146008 (21.12.2007 Gazette 2007/51)

(54) SAFETY EYEWEAR

SCHUTZBRILLE

LUNETTES DE SÉCURITÉ

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HU IE IS IT LI LT LU LV MC MT NL PL PT RO SE 
SI SK TR

(30) Priority: 06.06.2006 US 811181 P

(43) Date of publication of application: 
18.02.2009 Bulletin 2009/08

(60) Divisional application: 
10161952.6

(73) Proprietor: 3M Innovative Properties Company
St. Paul, MN 55133-3427 (US)

(72) Inventors:  
• STANLEY, Glen

Woodstock, CT 06281 (US)
• MARINI, Solomon

Littleton, MA 01460 (US)
• CANAVAN, Richard W.

Woodstock, CT 06281 (US)

(74) Representative: Hohmann, Arno et al
3M ESPE AG 
Office of Intellectual Property Counsel 
Espe Platz
82229 Seefeld (DE)

(56) References cited:  
US-A- 5 457 503 US-A- 5 682 621
US-A1- 2004 025 232 US-A1- 2005 036 104



EP 2 023 873 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

BACKGROUND

1. Field

[0001] The present disclosure generally relates to
safety eyewear frames and lenses. More particularly, the
present disclosure relates to a safety eyewear assembly
that provides a user with an unobstructed field of vision
in the vertical direction.

2. Description of the Related Art

[0002] Safety eyewear is worn for a variety of safety
reasons. As a result, a variety of safety eyewear types,
each specifically designed and intended for a particular
use or a particular environment, has been developed.
For example, safety eyewear is often worn to protect a
wearer’s eyes from debris during metal machining oper-
ations, military operations, and the like. In such an envi-
ronment, metal shards, sand or other debris may be pro-
pelled towards an operator’s eyes. Safety eyewear is also
worn in the chemical industries to protect employees from
airborne chemicals resulting from splashes or spills. Still
further safety eyewear is worn in industries utilizing la-
sers. Lasers can be damaging to the eye if exposed. La-
sers are particularly dangerous because different wave-
lengths of laser light may require different lenses for fil-
tering the damaging light.
[0003] Because of the proliferation of safety require-
ments now requiring greater numbers of employees to
wear safety eyewear, cost, ease of replacement of the
lenses, the ability to accommodate prescription lenses,
and fashion have now become prime concerns for cus-
tomers of these safety products.
[0004] Safety eyewears are disclosed in US
2004/025232 and US 5 682 621.

SUMMARY

[0005] Exemplary embodiments include a safety eye-
wear including: a lens permanently attached to a remov-
able lens carrier; and a frame removably attached to the
removable lens carrier, the removable lens carrier and
the frame extend from a bottom of a side portion of the
lens across an upper portion of the lens to a bottom of
an opposite side portion of the lens wherein the safety
eyewear provides a user with an unobstructed field of
vision in the vertical direction during use as described in
claim 1.
[0006] Additional features and advantages are real-
ized through the techniques of the present invention. Oth-
er embodiments and aspects of the invention are de-
scribed in detail herein and are considered a part of the
claimed invention. For a better understanding of the in-
vention with advantages and features, refer to the de-
scription and to the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Figure 1 illustrates exemplary safety eyewear
including removable lens carrier with a prescription insert
in accordance with exemplary embodiments;
[0008] Figure 2 illustrates another exemplary safety
eyewear including a removable lens carrier in accord-
ance with exemplary embodiments;
[0009] Figure 3 illustrates exemplary safety eyewear
including a removable lens carrier with a prescription in-
sert in accordance with other exemplary embodiments;
[0010] Figures 4(a)-(b) illustrates exemplary safety
eyewear including an actuating vent in accordance with
exemplary embodiment;
[0011] Figure 5 is a top elevation view of an exemplary
safety eyewear;
[0012] Figure 6 is a a rear elevation view of an exem-
plary removable lens carrier;
[0013] Figure 7 is a front elevation view of an exem-
plary safety eyewear;
[0014] Figure 8 is a perspective view of an exemplary
removable lens carrier frame;
[0015] Figure 9 is a side elevation view of an exemplary
prescription insert;
[0016] Figure 10 is a rear elevation view of an exem-
plary safety eyewear; and
[0017] Figure 11 is a top elevation view of an exem-
plary second safety eyewear including prescription insert
attachment points.
[0018] The detailed description explains exemplary
embodiments of the invention, together with advantages
and features, by way of example with reference to the
drawings.

DETAILED DESCRIPTION

[0019] Referring now to the Figures for the purpose of
illustration, it is to be understood that standard compo-
nents or features that are within the purview of an artisan
of ordinary skill and do not contribute to the understand-
ing of the various exemplary embodiments are omitted
from the Figures to enhance clarity.
[0020] Figure 1 illustrates an exemplary safety eye-
wear 10 that includes a removable lens carrier 12, a lens
14, a frame 16, and a removable prescription insert 18.
The removable lens carrier 12 is removably attached to
the frame 16 and the removable prescription insert 18 is
also removably attached to the frame 16. The safety eye-
wear 10 can also include a strap 20 is used to secure the
safety eyewear 10 to the user.
[0021] In one embodiment, the frame 16 is made of a
semi-flexible material, which provides a connection point
for removable lens carrier 12. The frame 16 and the re-
movable lens carrier 12 may connect to one another us-
ing a variety of attachment mechanisms including, but
not limited to, a tongue and groove junction, a male and
female flange connection, a latch, or the like. In one em-
bodiment, the frame 16 and the removable, lens carrier
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12 may form an airtight seal. The frame 16 may also
include a face seal gasket 22 that provides a seal be-
tween the frame 16 and the users face. The removable
prescription inset 18 may be attached to or detached from
the frame 16 when the removable lens carrier 12 is not
attached to the frame 16.
[0022] The removable lens carrier 12 is removably at-
tached to the frame 16 and permanently attached to the
lens 14. The lens 14 may be provided with a variety of
tints and coatings. The removable lens carrier 12 and the
lens 14 may have a variety of shapes and sizes that are
each specifically designed and intended for a particular
use or a particular environment. The removable lens car-
rier 12 is designed such that a user may detach it from
the frame 16 while the user is wearing the frame 16. For
example, a user may be able to change the type of lens
used without having to completely remove the safety eye-
wear 10. The removable lens carrier 12 allows the user
to use a single safety eyewear in a variety of different
environments and for a variety of different uses.
[0023] According to the invention, the removable lens
carrier 12 does not cover, or attach to, a bottom portion
of the lens 14, which increases the available viewing an-
gle to the user. For example, traditional safety goggles
include a thick frame on the bottom portion of the safety
goggles that may obstruct the user’s field of vision in the
vertical direction. The use of a removable lens carrier 12
that does not cover, or is attached to, the bottom portion
of the lens 14 provides the user with an unobstructed
field of vision in the vertical direction. Additionally, the
frame 16 may also have a reduced thickness on the bot-
tom portion of the safety eyewear 10 to provide an in-
creased field of vision to the user. In an exemplary em-
bodiment, the unobstructed portion comprises at least
an two centimeters of lens bottom on each orbital wherein
the frame is not overlying the viewable lens portion. In
another exemplary embodiment, the unobstructed por-
tion comprises at least an three centimeters of lens bot-
tom on each orbital wherein the frame is not overlying
the viewable lens portion.
[0024] Referring now to Figure 2, another exemplary
safety eyewear 100 that includes a removable lens car-
rier 112, a lens 114, and a frame 116 is illustrated. The
safety eyewear 100 is designed to provide an unobstruct-
ed field of vision to its user. Accordingly, the frame 116
extends from a lower portion of one side of the safety
eyewear 100 across the top of the safety eyewear 100
to the lower portion of the opposite side of the safety
eyewear 100. In addition the removable lens carrier 112
only covers the sides and upper portion of the lens 114
thereby providing the user with an unobstructed filed of
vision.
[0025] Referring now to Figure 3, another exemplary
safety eyewear 200 includes a removable lens carrier
212, a frame 216, and a removable prescription insert
218 is illustrated. In one embodiment, the removable pre-
scription insert 218 and a frame 216 are designed to se-
curely connect to each other such that the removable

prescription insert 218 remain properly positioned and
connected to the frame 216 during the use of the safety
eyewear 210. In one embodiment, the removable pre-
scription insert 218 is attached to the frame 218 by pinch-
ing a nose portion of the frame 216. The removable pre-
scription insert 218 may include a single lens or two lens-
es connected by a wire 224. The wire 224 may be used
to attach the removable prescription 218 to the frame.
For example, the wire 224 may pinch the nose portion of
the frame 218 and/or may include an attachment portion,
which may be inserted into a receptacle on the frame
218. The frame 216 may be designed to accommodate
a variety of different shaped removable prescription in-
serts 218.
[0026] In one embodiment, the safety eyewear 200
may also include a strap 220 and a strap attachment
device 226. The strap 220 may be adjustable in length
and may be made of an elastic material. The strap 220
may be permanently or removably attached to the frame
216 by the attachment device 226. The attachment de-
vice 226 may include a variety of different devices. For
example the attachment device 226 may be a loop ex-
tending from either side of the frame 216 and the strap
may include a hook, Velcro, a buckle, or any other means
for securing the strap 220 to the attachment device 226.
In another example, the attachment device 226 may be
a button that attaches the strap 220 to the frame 216.
[0027] In one embodiment, the attachment device 226
may be a flexible cable that is anchored in the frame 216.
In one embodiment, the flexible cable may extend the
entire length of the frame 216 and may provide structural
support to the frame 216. The flexible cable provides a
flexible attachment device 226 that allows the point of
attachment between the frame 216 and the strap 220 to
be adjusted to accommodate varying uses of the safety
wear 210. The flexible cable may be in the shape of loop
and permit a wide range of attachment angles for the
strap 220. In one example, the safety eyewear 200 may
be worn with a helmet and the flexible cable allows the
user to selectively wear the strap 220 either above or
below the surface of the helmet. In an alternative embod-
iment, the strap 220 may connect the frame 216 to a
helmet worn by a user rather than connecting the two
ends of the frame 216.
[0028] Referring now to Figures 4a-b, an exemplary
safety eyewear 300 including an actuating vent 328 is
illustrated. The safety eyewear also includes a removable
lens carrier 312, a frame 316, a strap 324, and an attach-
ment device 326. The actuating vent 328 may be dis-
posed on a top and/or bottom portion of the frame 316.
The actuating vent 328 includes a slide cover 332 that
has a plurality of opening 334. The plurality of openings
334 are disposed on the slide cover 332 such that they
selectively line up with a plurality of openings330 in the
frame 316. The slide cover 332 allows the user to open
and close the actuating vent 328 to allow air to circulate
inside of the safety eyewear 300.
[0029] Referring now to Figure 5, an exemplary safety
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eyewear 400 may also include mesh or similar venting
402 at least partially around the periphery of the eyewear
frame 404. This embodiment also has a flexible cable
406 that is slidably attached to removable strap clip 408.
This slidable connection, as well as the fact that the cable
runs between both sides of the eyewear ensures that the
eyewear will self compensate for position adjustments.
[0030] With reference to Figure 6, an exemplary re-
movable lens carrier 410 includes a top frame attachment
point 412 (the top frame of the eyewear will overlie this
point) and a bottom frame attachment point 414 (the bot-
tom frame bridge portion includes a groove that engages
the lens 416 of the lens carrier). The lens carrier 414 also
includes side projections 418 that are configured to en-
gage corresponding female attachment portions 420 on
the safety eyewear frame 422 (see Figure 7).
[0031] With reference to Figure 8, the exemplary re-
movable lens carrier 410 may itself permit interchange
or removal of the lens 416. Lens grooves 424 may be
seen around the lens carrier 410.
[0032] Referring to Figure 9, another exemplary pre-
scription lens component is illustrated generally at 426.
In relevant part, the exemplary prescription lens compo-
nent 426 includes an attachment 428 that will permit in-
terchange of the removable lens carrier 410 without ne-
cessitating detachment of the prescription lens compo-
nent 426. In the illustrated exemplary embodiment, the
attachment embodies wire hook portions that engage
corresponding slots 430 in the safety eyewear frame 404
(see Figure 10).
[0033] In an exemplary embodiment, a second exem-
plary safety eyewear 500 (See Figure 11) also includes
corresponding slots 430, such that the prescription lens
component 426 may be interchanged between plural dif-
ferent safety eyewear. Such cross platform compatibility
may be arranged such that there is no requirement for
adjustment or compensation of the prescription insert
when the insert is switched between different eyewear,
that is, the prescription insert may be positioned in the
same way relative to the eyes. In another embodiment,
the safety eyewear may be configured with aspheric lens
portions that maintain the effect of the prescription lens
(e.g., the lens may be flat in the front and turn at the
sides). [0033] While the disclosure has been described
with reference to exemplary embodiments, it will be un-
derstood by those skilled in the art that various changes
may be made and equivalents may be substituted for
elements thereof without departing from the scope of the
disclosure. In addition, many modifications may be made
to adapt a particular situation or material to the teachings
of the disclosure without departing from the essential
scope thereof. Therefore, it is intended that the disclosure
not be limited to the particular embodiment disclosed as
the best mode contemplated for carrying out this disclo-
sure, but that the disclosure will include all embodiments
falling within the scope of the appended claims.

Claims

1. A safety eyewear comprising a frame (16, 116, 216,
316, 404) and a lens (14, 114) attached to a remov-
able lens carrier (12, 112, 212, 312, 410), the lens
carrier being configured to be removably attached
to the frame (16, 116, 216, 316, 404) while said frame
is engaged with the face of a user, wherein the re-
movable lens carrier (12, 112, 212, 312, 410) and
the frame (16, 116, 216, 316, 404) extend from a
bottom of a side portion of the lens (14, 114) across
an upper portion of the lens to a bottom of an opposite
side portion of the lens, wherein the removable lens
carrier (12, 112, 212, 312, 410) does not cover, or
attach to, a bottom portion of the lens (14, 114), thus
providing a user with an unobstructed field of vision
in a vertical direction during use.

2. Safety eyewear in accordance with claim 1, wherein
the attached lens (14) is permanently attached to the
removable lens carrier (12).

3. Safety eyewear in accordance with claim 1, wherein
the removable lens carrier (410) engages the safety
eyewear frame (404) at side peripheral portions via
projections (418) on the removable lens carrier (410)
that engage corresponding female portions (420) on
the safety eyewear frame (404).

4. Safety eyewear in accordance with claim 3, wherein
the removable lens carrier (410) engages the safety
eyewear frame (404) at an upper portion (412) be-
tween the orbital lens portions and at a lower bridge
portion (414).

5. Safety eyewear in accordance with claim 1, wherein
the unobstructed portion comprises at least an two
centimeters of lens bottom on each orbital wherein
the frame is not overlying the viewable lens portion.

6. Safety eyewear in accordance with claim 5, wherein
the unobstructed portion comprises at least an three
centimeters of lens bottom on each orbital wherein
the frame is not overlying the viewable lens portion.

Patentansprüche

1. Schutzbrille, umfassend einen Rahmen (16, 116,
216, 316, 404) und eine an einem entfernbaren Lin-
senträger (12, 112, 212, 312, 410) angebrachte Lin-
se (14, 114), wobei der Linsenträger dazu ausgebil-
det ist, entfernbar an dem Rahmen (16, 116, 216,
316, 404) angebracht zu sein, während der Rahmen
mit dem Gesicht eines Benutzers in Eingriff steht,
wobei sich der entfernbare Linsenträger (12, 112,
212, 312, 410) und der Rahmen (16, 116, 216, 316,
404) von einer Unterseite eines Seitenabschnitts der
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Linse (14, 114) über einen oberen Abschnitt der Lin-
se hinweg zu einer Unterseite eines gegenüberlie-
genden Seitenabschnitts der Linse erstrekken, wo-
bei der entfernbare Linsenträger (12, 112, 212, 312,
410) einen Unterabschnitt der Linse (14, 114) nicht
bedeckt, oder nicht daran anzubringen ist, wodurch
ein Benutzer bei Gebrauch ein unbehindertes Sicht-
feld in eine vertikale Richtung erhält.

2. Schutzbrille nach Anspruch 1, wobei die angebrach-
te Linse (14) permanent an dem entfernbaren Lin-
senträger (12) angebracht ist.

3. Schutzbrille nach Anspruch 1, wobei der entfernbare
Linsenträger (410) mit dem Schutzbrillenrahmen
(404) an peripheren Seitenabschnitten über Vor-
sprünge (418) an dem entfernbaren Linsenträger
(410), die entsprechende Buchsenabschnitte (420)
an dem Schutzbrillenrahmen (404) in Eingriff neh-
men, in Eingriff steht.

4. Schutzbrille nach Anspruch 3, wobei der entfernbare
Linsenträger (410) mit dem Schutzbrillenrahmen
(404) an einem oberen Abschnitt (412) zwischen den
ringförmigen Linsenabschnitten und an einem unte-
ren Brükkenabschnitt (414) in Eingriff steht.

5. Schutzbrille nach Anspruch 1, wobei der unbehin-
derte Abschnitt mindestens zwei Zentimeter der Lin-
senunterseite an jedem Ring umfasst, wobei der
Rahmen nicht über dem sichtbaren Linsenabschnitt
liegt.

6. Schutzbrille nach Anspruch 5, wobei der unbehin-
derte Abschnitt mindestens drei Zentimeter der Lin-
senunterseite an jedem Ring umfasst, wobei der
Rahmen nicht über dem sichtbaren Linsenabschnitt
liegt.

Revendications

1. Lunettes de sécurité comprenant une monture (16,
116, 216, 316, 404) et un verre (14, 114) attaché à
un support de verre amovible (12, 112, 212, 312,
410), le support de verre étant configuré de manière
à être attaché de manière amovible à la monture (16,
116, 216, 316, 404) tandis que ladite monture est
engagée avec le visage d’un utilisateur, le support
de verre amovible (12, 112, 212, 312, 410) et la mon-
ture (16, 116, 216, 316, 404) s’étendant depuis un
bas d’une portion latérale du verre (14, 114) en tra-
vers d’une portion supérieure du verre jusqu’à un
bas d’une portion latérale opposée du verre, le sup-
port de verre amovible (12, 112, 212, 312, 410) ne
couvrant pas, ou ne s’attachant pas, à une portion
inférieure du verre (14, 114), de sorte qu’un utilisa-
teur dispose d’un champ de vision non obstrué dans

la direction verticale au cours de l’utilisation.

2. Lunettes de sécurité selon la revendication 1, dans
lesquelles le verre attaché (14) est attaché de ma-
nière permanente au support de verre amovible (12).

3. Lunettes de sécurité selon la revendication 1, dans
lesquelles le support de verre amovible (410) s’en-
gage avec la monture de lunettes de sécurité (404)
au niveau de portions périphériques latérales par le
biais de saillies (418) sur le support de verre amovi-
ble (410), qui s’engagent avec des portions femelles
correspondantes (420) sur la monture de lunettes
de sécurité (404).

4. Lunettes de sécurité selon la revendication 3, dans
lesquelles le support de verre amovible (410) s’en-
gage avec la monture de lunettes de sécurité (404)
au niveau d’une portion supérieure (412) entre les
portions de verre orbitales et au niveau d’une portion
de nez inférieure (414).

5. Lunettes de sécurité selon la revendication 1, dans
lesquelles la portion non obstruée comprend au
moins une partie inférieure du verre sur deux centi-
mètres sur chaque portion orbitale dans laquelle la
monture ne recouvre pas la portion du verre destinée
à la vision.

6. Lunettes de sécurité selon la revendication 5, dans
lesquelles la portion non obstruée comprend au
moins une partie inférieure du verre sur trois centi-
mètres sur chaque portion orbitale dans laquelle la
monture ne recouvre pas la portion du verre destinée
à la vision.
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