wo 2018/009843 A1 |00 O 00

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
11 January 2018 (11.01.2018)

(10) International Publication Number

WO 2018/009843 A1l

WIPO I PCT

(51) International Patent Classification:

G02C 5/16 (2006.01) G02C 5/18 (2006.01)
G02C 5/00 (2006.01) G02C 5/20 (2006.01)
G02C 5/14 (2006.01)
(21) International Application Number:
PCT/US2017/041164
(22) International Filing Date:
07 July 2017 (07.07.2017)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:
62/359,406 07 July 2016 (07.07.2016) Us

(71) Applicant: SUMMER HAWK OPTICS, INC. [US/US];
2110 W. Slaughter Lane, Ste 160-111, Austin, TX 78748
(US).

(72) Imventor: SIRACUSA, Dean; 10200 Wolftrap Drive,
Austin, TX 78749 (US).

(74) Agent: EISENBERG, Andrew, L.; Michael Best &
Friedrich LLP, 100 E. Wisconsin Avenue, Suite 3300, Mil-
waukee, WI 53202 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ,BA, BB, BG, BH, BN, BR, BW, BY, BZ,

(84)

CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR,KW,KZ,LA,LC,LK, LR, LS, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM,KE, LR, LS, MW, MZ,NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(54) Title: FLEXIBLE TEMPLES FOR GLASSES FRAMES

(57) Abstract: Glasses frames including temples that may be worn comfort-

100
\ 122(A)
[%

M~ e ——q —————

102(B)

102(A)

2120(5)

106
104 106

102

FIG. 1

116 ably beneath a head gear, such as helmets, headsets, earmuffs, hard hats, and
speakers. In some cases, the temples may be thin, substantially flat, and flex-
ible to allow the temples to deform without substantially increasing the pres-
sure applied by the head gear to a head of a wearer.
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FLEXIBLE TEMPLES FOR GLASSES FRAMES

CROSS-REFERENCE TO RELATED APPLICATION(S)

[0001] This application claims priority to U.S. Provisional Application No. 62/359,406 filed on

July 7, 2016 and entitled “FLEXIBLE TEMPLES FOR GLASSES FRAMES”, which is

incorporated herein by reference in its entirety.

BACKGROUND

[0002] Glasses frames are conventionally made of rigid plastic and metal. In some situations,
the rigid plastic and metal dig into or apply pressure uncomfortably to a head of a user wearing
the glasses. Unfortunately, the uncomfortable pressure experienced by a user is typically
increased when the user places headbands, over-the-head headphones, earmuffs, headsets, hard
hats, helmets, or goggles over the frames. Typically, the conventional rigid frames bend out of
shape in these situations permanently altering the fit of the frames and deforming the angle and
distance of lenses from the eyes resulting, in some cases, in suboptimal vision correction.
Problems associated with discomfort and deformation of frames often negatively impact the

wearer, and may cause skin irritation, headaches, and increased strain on the eyes.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] The detailed description is set forth with reference to the accompanying figures. In the
figures, the left-most digit(s) of a reference number identifies the figure in which the reference
number first appears. The use of the same reference numbers in different figures indicates

similar or identical items.
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[0004] FIG. 1 illustrates a front view, top view, and a side view of an example set of glasses
frames according to some implementations.

[000S] FIG. 2 illustrates a side view and a front view of another example set of glasses frames
according to some implementations.

[0006] FIG. 3 illustrates a top view an example set of glasses frames according to some
implementations.

[0007] FIG. 4 illustrates a side view and a front view of an example set of glasses frames
according to some implementations.

[0008] FIG. 5 illustrates a side view of an example set of glasses frames under over-the-head
headphones according to some implementations.

[0009] FIG. 6 illustrates a top view of an example set of glasses frames experiencing the effects
of pressure applied by over-the-head headphones.

[0010] FIG. 7 illustrates a side view of example set of glasses frames under a motorcycle
helmet and a bicycle helmet according to some implementations.

[0011] FIG. 8 illustrates a top view of an example set of glasses frames deformed by padding
under a helmet according to some implementations.

[0012] FIG. 9 illustrates a side view of an example set of glasses frames being worn by a user
according to some implementations.

[0013] FIG. 10 illustrates a side view of an example showing a temple in relation to an ear of a
user according to some implementations.

[0014] FIG. 11 illustrates a top view of an example set of glasses frames being worn by a user

according to some implementations.
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[0015] FIG. 12 illustrates a side view of an example set of glasses frames according to some

implementations.
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DETAILED DESCRIPTION

[0016] Described herein are implementations and techniques related to providing flexible
glasses frames configured to be worn comfortably under a helmet, hat, headsets, or other types of
head gear. For example, one issue with traditional sunglass frames is that the temples of the
glasses are uncomfortable to wear in conjunction with headsets, hats, helmets, and other types of
head gear. For example, pilots often wear glasses with temples that extend between and rest on
the user’s head/ears and an aviation headset. Due to noise generated by the airplanes (e.g.,
engine noise, rotary noise, and environmental noises), the aviation headsets often include
compression based noise cancelation in lieu and/or in addition to digital noise cancellation to
allow the pilot to hear, for instance, a tower controller via the headsets. Often the pressure
exerted by the headsets, including compression based noise cancelation, is often extreme to the
point of discomfort. Any discomfort associated with the pressure or force applied to the side of
the user’s head is only increased when glasses are worn under the headset as the pressure
becomes localized along the temples of the frame. In many cases, the pilots often prefer to wear
the sunglasses to improve visibility and safety when operating an aircraft. Further, in some
cases, the glasses may be deformed further increasing the discomfort experienced by the user
and, in some situations, permanently deforming the frames.

[0017] In one implementation described herein, the temples of the frames may be formed from
a thin (e.g., less than 1.5 mm, less than 1.0 mm, or less than 0.8 mm) and tall (e.g., between 10
mm and 6 mm) layer of polyetherimide which allows the temples to deform without breaking or
becoming permanently misshapen. In some cases, the relative height of the temples along a
user’s head may also be increased to further spread the pressure caused by head wear over a

greater area of the user’s head, thus further reducing any discomfort. Additionally, since the



WO 2018/009843 PCT/US2017/041164

temples are thin, wide, and flexible, the temples may deform in response to compression or
pressure, such as the pressure being applied by the compression headsets of the pilots, in a
manner that reduces or minimizes discomfort. For instance, the temples may be thin and wide
enough to fit between the wearer’s head and any headgear without applying additional pressure
to the pressure applied by the headgear on the wearer’s ear or head that traditionally cause
discomfort, skin irritation, and/or headaches.

[0018] In some examples, the temples of the frames may be formed from a material that has a
tensile stress at approximately 5.0 mm/min of approximately 1120 kgf/cm®, a tensile strain yield
of 7%, and a tensile strain break at 60%. In some cases, the material of the temples may have a
tensile modulus at approximately 5.0 mm/min of approximately 36,500 kgf/cm?. In some cases,
the material selected to from the temples may have a flexural stress yield at approximately 2.6
mm/min, 100 mm span of 1,680 kgf/em” and a flexural modulus of 109. In one particular
example, the taber abrasion of the material at CS-17, 1 kg may be approximately 10
mg/1000cycles. In other cases, the izod impact unnotched at 23°C is approximately 136 cm-
kgf/cm for the material of the temples. In some specific examples, the material of the temples
may have a specific gravity of approximately 1.27, a water absorption over a 24 hour period of
0.25%, mold shrinkage, flow at 3.2mm of 0.5-0.7%, and a metal flow rate at 337°C/6.6 kgf of
approximately 17.8 g/10 min.

[0019] In some implementations, the temples may be formed from a thin layer (e.g., less than
1.5 mm) of polyetherimide which allows the temples to deform or bend in multiple directions at
substantially the same time without breaking or becoming permanently misshapen. For example,
the temples of the glasses frame may bend or deform at multiple locations based at least in part

on the configuration of and pressure applied by the headgear being placed over the temples. In
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some cases, the templates may be configured to deform in a manner to maintain a predetermined
lens angle, lens position, frame position, and/or distance from an eye of the user, as well as to
allow the glasses frames to return to their original shape after the headgear is removed.

[0020] Further, the flexibility and resilience of the temples result in frames that are difficult to
break and capable of withstand large forces on impacts such as experienced in result of dropping.
In other examples, the flexibility of the temples may be useful for situations, such as during a
child’s play time, sports, after-school activities, recess, construction jobs, among others.

[0021] In other cases, the temples may be configured to grip or apply uniform pressure to the
side of the user’s head in lieu of using the ears as a resting or anchor point. For example, in some
cases, the temples may be configured such that the nose pads rest on the user’s nose but a gap
exists between the temples and the user’s ear. For example, the rim or front of the frames may be
configured at an angle, such as a 7° to 9° inward tilt towards the user’s face, to allow the frames
to rest on the user’s nose in a manner such that the temples fail to rest on the user’s ears.

[0022] By configuring the temples, nose pads, and frame such that the temples fail to contact
the user’s ear the overall comfort of wearing the glasses is improved. Further when wearing the
glasses in conjunction with a hat, helmet or headset, the gap between the temple and ear’s
provides room for the ear to be compressed without proving an uncomfortable obstacle or
pressure point. In some cases, the temples may be configured to apply a uniform pressure along
the side of the user’s head in lieu of the using the user’s ear as a support mechanism. In these
cases, the temples may be configured with a more inward arcing shape than that of conventional
glasses. For example, the distance between the end of each of the left and right temple may be
less than approximately 94 mm, less than approximately 93 mm, or less than approximately 87

mm in adult sized glasses. Conventional glasses typically include a gap in adult glasses of greater
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than 100 mm. Thus, the reduction in the gap between the temples (e.g., the space or opening for
receiving the head of the user) together with the resilience of the polyetherimide temples.

[0023] FIG. 1 illustrates a front view and a side view of an example set of glasses frames 100
according to some implementations. For example, the frames 100 may include temples 102,
lenses 104, nose pads 106, bridge 108, and rim 110. In some cases, the temples 102 may be
coupled to the rim 110 via one or more hinges 112 to allow the temples 110 to fold inward when
the frames 100 are not in use.

[0024] In the illustrated example, the temples 102 are configured to be thin such that the
temples 102 may be comfortable when a user wears the frames 100 in conjunction with
headbands, over-the-head headphones, earmuffs, headsets, helmets, goggles, or other headgear.
For example, the temples 102 may formed from a thin layer of polyetherimide. For instance, the
temles 102 may be less than approximately 1.5 mm and/or less than approximately 1.0 mm in
width. The thinness and resilience of the temples 102 allow the frames 100 to deform under
pressure exerted from over-the-head headphones, earmuffs, headsets, helmets, goggles, and/or
other headgear to prevent the temples from digging uncomfortably into the wearer’s ears or skin,
reducing a likelihood that the wearer may experience discomfort, headaches, or skin irritation.
The thinness of the temples 102 also allow the over-the-head headphones, the earmuffs, the
headsets, the helmets, the goggles, and/or other headgear to fit properly, which in turn allows the
headgear to operate as intended (e.g., the pilot may hear the tower via a speaker within the
compression headsets). In other examples, motorcycle helmets may properly and comfortably fit
the wearer when used in conjunction with the frames 100, thereby improving safety of the

wearer.
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[0025] Components of the frames 100 are also molded from materials that may include nickel,
titanium, beta titanium, plastics and polymers such as polyetherimide, homopolyamide nylons,
carbon (such as carbon nanotubes), and/or combinations thereof to allow the frames 100 to flex
or bend at greater than 180 degree angles and return to the original shape. In one example, nose
pads 106, bridge 108, and rim 110 may be made of beta titanium while the temples 102 may be
made of polyetherimide. In some cases, the density of the temples 102 may be 1.27 grams per
cubic centromeres. In other cases, the density of the temples 102 may be less than 1.5 grams per
cubic centromeres.

[0026] In some embodiments where the balance of the frames 100 is a wearer concern, the ends
of the temples 102 may be weighted, for example, with a high-density plastic. Thus, the temples
102 may also include a weighted portion 114. For instance, since the temples 102 are formed
from a lightweight material molded at less than 1.5mm thickness and the rim 110 may be formed
from a heavier metal, such as titanium, the frames 100 may in some cases fall off of the wearer’s
face. In these cases, a weight may be applied at the end of each temple 102 opposite the rim 110.
The weight 114 may be selected based on a weight of the rim 110 plus the weight of the lenses
104. The weight 114 may also be positioned such that when the wearer dons a helmet or
headgear, the weight 114 is located far enough back that the weight 114 does not apply
additional pressure to the wearer’s ears or head.

[0027] In some implementations, the temples may also be configured to grip or hold the user’s
head opposed to resting on the user’s ears. For example, the ends of each of the temples 102(A)
and 102(B) may be closer in distance 116 to each other than temples of conventional glasses. For
instance, the distance 116, indicated by line 118, may be less than approximately 94 mm, less

than approximately 93 mm, less than approximately 87 mm, or less than approximately 81 mm
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for adult sized glasses. The relative closeness of the temples 102(A) and 102(B) combined with
the thinness, width, and resilience of the polyetherimide temples 102, allows the temples 102 to
grip the head of the user in a manner that is substantially unnoticeable by the user and, thus,
comfortable. Additionally, by configuring the temples 102 to grip the head of the user, the
temples 102 together with the nose pads 106 may be configured such that the temples 102 do not
rest on the ears of the user as in conventional eye wear. For example, the nose pads 106 may act
as an anchor that supports the rim 110 and the lenses 104, while the temples 102 act to resist
movement of the frames 100 (e.g., falling off the head of the user) by applying an inward force
on the head rather than the downward and forward force applied by conventional eye wear on the
ears of the user.

[0028] In addition to the relative closeness of the temples 102(A) and 102(B), the frames 100
described herein may include a more pounced arc than that of a conventional frame to further
increase the grip of the temples 102 on the head of the user. For example, the temples 102 of the
frames 100 may at point 120(A) and 120(B) be between approximately 134 mm to
approximately 138 mm distance from each other, generally indicated by distance 124. The
temples 102(A) and 102(B) may arc inwardly, such that at point 122(A) and 122(B) the temples
102(A) and 102(B) are between approximately 87 mm and approximately 93 mm apart (e.g., the
distance 116 is between approximately 87 mm and approximately 93 mm). In other examples,
the temples 102 of the frames 100 may at point 120(A) and 120(B) be between approximately
128 mm to approximately 132 mm distance from each other. The temples 102(A) and 102(B)
may arc inwardly, such that at point 122(A) and 122(B) the temples 102(A) and 102(B) are
between approximately 82 mm and approximately 88 mm apart (e.g., the distance 116 is between

approximately 82 mm and approximately 88 mm). In yet another example, the temples 102 of
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the frames 100 may at point 120(A) and 120(B) be between approximately 135 mm to
approximately 139 mm distance from each other. The temples 102(A) and 102(B) may arc
inwardly, such that at point 122(A) and 122(B) the temples 102(A) and 102(B) are between
approximately 88 mm and approximately 94 mm apart (e.g., the distance 116 is between
approximately 88 mm and approximately 94 mm).

[0029] In some specific examples, the arc of the temples 102 may cause the frame 100 to be
wider along the rim 110 than conventional glasses while having a narrow distance 116 between
the points point 122(A) and 122(B). For example, the rim 110 may be greater than 140 mm wide
(e.g., the distance between points 120(A) and 120(B)), while the distance between the points
122(A) and 122(B) may be less than 94 mm or less than 87 mm. In one specific example, the
rim 110 may be 150 mm wide and the distance between 122(A) and 122(B) may be
approximately 91 mm.

[0030] In some implementations, the difference in length between the distance between points
120(A) and 120(B) and the distance between points 122(A) and 122(B) may be measured as a
percentage. For example, the distance between points 122(A) and 122(B) may be between 58%
and 69% of the distance between points 120(A) and 120(B) (e.g., the distance 116 is between
58% and 69% of the distance 124). In one specific example, the distance 116 may be 61.5% the
length of the distance 124. In another specific example, the distance 116 may be 62.5% the
length of the distance 124.

[0031] In some examples, the distance 116 between points 122(A) and 122(B) and the distance
124 between points 120(A) and 120(B) may be a ratio. For example, the distance 116 may be
6/10 the distance 124. In another example, the distance 116 may be between 5/10 and 7/10 of

the length of the distance 124.
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[0032] In some cases, the temples 102 of the adult sized frames 100 may include an arc that
varies from 0° up to a maximum of 25°. For example, at the points 122(A) and 122(B) the arc
may be at 25° but at the points 120(A) and 120(B) the arc may be 0°. In another example, the
arc of the temples 102 may vary from 0° to a maximum of 20°. In other examples, the initial
angle of the temples 102 compared with the rim 110 may be 5° from the perpendicular. For
instance, if the temples 102 are attached to the rim 110, the temples 102 would have an initial
slope of 5° from a 90° or perpendicular angle with respect to the rim 110. In other examples, the
initial angle of the temples 102 compared with the rim 110 may be 2° from the perpendicular. In
other examples, the initial angle of the temples 102 compared with the rim 110 may be in the
range of 1° to 15° from the perpendicular. In still other examples, the initial angle of the temples
102 compared with the rim 110 may be in the range of 2° to 6° from the perpendicular.

[0033] In some cases, the initial angle of the temples 102 with respect to the rim 110 may
substantially uniform for the first 70% of the length of the temples 102 and may increase to a
maximum arc of 25° at points 122(A) and 122(B) over the remaining 30% of the length of the
temples 102. In another example, the initial angle of the temples 102 with respect to the rim 110
may substantially uniform for the first 72% of the length of the temples 102 and may increase to
a maximum arc of 25° at points 122(A) and 122(B) over the remaining 28% of the length of the
temples 102. In another example, the initial angle of the temples 102 with respect to the rim 110
may substantially uniform for the first 65% to 75% of the length of the temples 102 and may
increase to a maximum arc of 25° at points 122(A) and 122(B) over the remainder of the length
of the temples 102.

[0034] In some examples, the adult sized frames 100 may also be of relative light weight when

compared to conventional eye wear. For instance, the frames 100, including the temples 102, the
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lenses 104, the nose pads 106, the bridge 108, and the rim 110 may be between approximately
0.4 ounces and approximately 0.9 ounces. In other cases, the adult frames 100 may be between
approximately 0.6 ounces and approximately 0.8 ounces. In one particular instance, the weight
of the adult sized frames 100 may be 0.7 ounces or 0.8 ounces.

[003S] FIG. 2 illustrates a side view and a front view of another example set of glasses frames
according to some implementations. Similar to the glasses frames 100 of FIG. 1, the frames 200
include templates 202 that are thin and flexible. However, the frames 200 may be of a different
style then the frames 100 and formed from a different material. For example, the frames 200 may
be formed from polyetherimide, polyether, polyimide, or other flexible polymer that is less than
1.5mm or less than 1.0mm. For example, the temples 202 may be configured to deform at one or
more locations along the length of the temples 202 without breaking or permanently deforming.
[0036] FIG. 3 illustrates a top view an example set of glasses frames 300 according to some
implementations. In the illustrated example, a temple 302 of the frame 300 is deformed in an
inward direction toward the bridge 304 of the frames 300. The temple 302 may be formed from a
material (e.g., beta titanium or polyetherimide) at a thickness of less than 1.5Smm. The
combination of the material and the thickness of the temple 302 may allow the temple 302 to
bend approximately 180 degrees without permanently deforming. Thus, the temple 302 may
return to the original shape when the pressure applied by the hand 306 is removed.

[0037] FIG. 4 illustrates a side view and a front view of an example set of glasses frames 400
according to some implementations. In the illustrated example, a temple 402 of the frame 400 is
experiencing a pressure from a hand 404 of the user in an outward direction or away from a nose
pad 406 of the frames 400. Similar to the frames 300 of FIG. 3 above, the temples 402 are

formed from a material (e.g., beta titanium or polyetherimide) at a thickness of less than 1.5 mm
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to allow the temple 402 to deform or bend at a 180 degree angle without permanently deforming.
The combination of the material and thinness of the temple 402 also allows the temples 402 to fit
comfortably and unobtrusively underneath headgear such as helmets, headsets, goggles, and
over-the-head headphones. For example, construction workers often work in outdoor
environment while wearing protective helmets. The protective helmet often leaves little space
between the head of the user and the helmet. When traditional sunglass frames are worn, the
helmet applies an inward pressure on the temples, which in turn applies an inward pressure from
the temples on the head of the user.

[0038] FIG. 5 illustrates a side view of an example set of glasses frames 500 under over-the-
head headphones 502 according to some implementations. The temple 504 of the glasses frames
500 1s configured to deform in multiple locations as discussed below with respect to FIG. 6. The
temple 504 is also less than approximately 1.0 mm thick. The combination of the deformability
and the thickness of the temple 504 allows the temples 504 to fit comfortably between the over-
the-head headphones 502 and the wearer’s head. For example, the thinness of the temple 504
minimizes pressure and friction against the wearer’s head, thereby reducing the risk of
discomfort, skin irritation, and headaches in the wearer.

[0039] FIG. 6 illustrates a top view of an example set of glasses frames 600 experiencing the
effects of pressure applied by over-the-head headphones 602. For instance, as discussed above
the over-the-head headphones 602 may be a compression headset used by pilots to reduce or
cancel noise from an environment. Thus, in the illustrated example, each of the temples 604 of
the frames 600 are deformed along a length of the temples 604, generally indicated by 606. For
instance, the temples 604 may deform or bend in response to the pressure applied by the

compression headphones 602. Additionally, it should be understood that the pressure applied to
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the temples 604 is also applied via the temples 604 to the head of the wearer. However, because
the temples 604 are thin, for instance, less than 1.5 mm thick, and flexible to deform based on the
shape of the headphones 602, the temples 604 fit comfortably between the head of the wearer
and the headphones 602. The deformation of the temples 604 allows the over-the-head
headphones 602 to also fit properly over the ears, thereby, allowing the headphones 602 to
operate and fit as intended.  Additionally, the deformation of the temples 604, reduces any
deformation along the rim 608, nose pads 610, or bridge 612 of the frames 600. The reduction in
deformation along the rim 608, nose pads 610, or bridge 612 further improves the comfortability
of the frame 600 when worn in conjunction with the headphones 602.

[0040] FIG. 7 illustrates a side view of an example set of frames 702 under a motorcycle
helmet 704 and a bicycle helmet 706 according to some implementations. The frames 702 are
deformable and have thin temples, for example, less than approximate 0.5 mm, less than
approximately 0.8 mm, less than approximately 1.0 mm or less than approximately 1.5 mm
thick. The temples are configured to consume minimal space within the helmets 704 and 706,
such that the helmets 704 and 706 fit properly, increasing the wearer’s safety and comfort. For
example, the temples of the frames 702 may deform in multiple locations and/or directions as
discussed below with respect to FIG. 8 to further improve the fit of the helmet 704 or 706. For
instance, the thinness of the temples minimizes pressure and friction against the wearer’s head,
thereby reducing the risk of discomfort, skin irritation, and headaches in the wearer. Similarly,
the deformability allows the frames 702 to deform inside the helmets 704 and 706 while
retaining the lenses in a desired position, orientation, and angle with respect to the eyes, reducing
the likelihood of strain, improving vision, and reducing discomfort with respect to the nose of the

wearer.
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[0041] FIG. 8 illustrates a top view of an example set of glasses frames 800 deformed by
padding 802 under a helmet 804 according to some implementations. The frames 800 are
deformable and have thin temples 806, as discussed above. The padding 802 exerts pressure on
the frames 800 at locations 808, which causes the frames 800 to deform at each of the locations,
generally indicated by 808. The combination of deformability and the thickness of the temples
806 allows the temples of frames 800 to fit comfortably between the helmet 804 and the wearer’s
head. For example, the thinness of the temples 806 results in only a small percentage of
increased pressure on the wear’s head. For instance, the increase in pressure may be less than 5%
or less than 1% that of the original pressure or force applied by a helmet 804. In some cases, the
width or height of the temples 806 may be utilized to distribute the pressure or force along the
full length of the temples 806 or at least a portion of the temple 806. Thus, in some
implementations, the height of the temples 806 may be greater than 0.5 inches but less than 1.0
inches. In other implementations, the height of the temples 806 may be greater than 0.25 inches
but less than 1.5 inches. In still other implementations, the height of the temples 806 may be
greater than 5 mm but less than 20 mm or between 5 mm and 15 mm. In one specific
implementation, the height of the temples 806 may be approximately 8 mm. In another specific
implementation, the height of the temples 806 may vary from 5 mm to 15 mm along the length
of the each of the temples 806.  Additionally, in some cases, the temples 806 may be
substantially flat to further assist in the distribution of pressure along the length of the temples
806. Thus, the combination of thinness, height, and shape of the temples 806 may provide a more
comfortable fit and reduce the overall pressure experienced at any particular point along the

wear’s head.
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[0042] In some specific examples, the thickness of temples 806 may be a ratio of the height of
the temples, expressed as thickness/height. For example, the ration of thickness to height may be
1/5 (e.g., the thickness of the temples 806 may be 1.0 mm and the height of the temples 806 may
be 5.0 mm). In some instances, the ration may be minimum such that if the thickness of the
temples is 1.0 mm than the height is at least 5.0 mm. In other cases the ratio may be a range such
that the thickness of the temples 806 may be 1.0 mm and the height of the temples 806 may be
between 5.0 mm and 15 mm.

[0043] FIG. 9 illustrates a side view of an example set of glasses frames 902 being worn by a
user 900 according to some implementations. In the illustrated example, a left temple 904 of the
frames 902 is positioned correctly on the head 906 of the user 900. As discussed above, the right
temple (not shown) and the left temple 904 are configured to apply an inward pressure on the
head 906 due to the relative closeness of the temples 904 to each other. For instance, since the
right and left temples 904 are formed from a thin (less than approximately 1.5 mm) layer of
polyetherimide and the distance between an end 908 of the left temple 904 and an end of the
right temple are less than approximately 94 mm, less than approximately 93 mm, or less than
approximately 87 mm for adult sized glasses. Conventional glasses typically include a gap in
adult glasses of greater than 100 mm. Thus, the reduction in the gap between the temples (e.g.,
the space or opening for receiving the head of the user).

[0044] In some cases, the nose pad and rim or front 916 of the frames 900 may include an
inward tilt 918 that assists in causing the right and left temple 904 to rest at a position that does
not contact the ear 912, as shown. For example, the rim 916 may include a 7° to 9° degree tilt
towards the user 900. In some cases, the inward pressure may be applied along both the length of

the right and the left temple 904. In the illustrated example, the pressure applied by the right and
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left temple 904 may gradually along the temple 904, such that the maximum pressure is applied
at a location 910, as shown. Further, as illustrated, the pressure at location 910 and along the
length of the left temple 904 as well as similar situation with the right temple (not shown), allow
the frames 902 to rest on the head 906 without contacting the ear 912 of the user 900. For
instance, the left temple 904 is shown with a space or gap 914. By configuring the left temple
904 to sit above the ear 912 of the user 900, the overall comfort of the user 900 is improved as
the weight of the frames 902 is not felt along the ear 912 of the user 900. The gap 914 is
particularly useful when wearing glasses for extended periods of time, as is often the case with
prescription eye wear.

[0045] FIG. 10 illustrates a side view of an example showing a temple 1000 in relation to an ear
1002 of a user according to some implementations. As discussed above, the temple 1000 is
resting on the head of the user at a position that does not contact the ear 1002. Thus, as
illustrated, gaps 1004 and 1006 exist between the ear 1002 and the temple 1000. While the size
of the gaps 1004 and 1006 may vary depending on head size and nose position of the user, the
gaps 1004 and 1006 exist when the frames discussed herein are worn correctly. In some cases,
the temple 1000 may be below an apex, generally indicated by 1008, of the ear 1002, however,
the temple 1000 may still include the gaps 1004 and 1006 such that the temple 1000 does not rest
on the ear 1002.

[0046] In cases, in which the temple 1000 rests on the head of the user below the apex 1008 of
the ear 1002, the relative thinness, less than 1.5 mm or less than 1.0 mm, of the polyetherimide
temple 1000 together with the height of the temple 1000, greater than approximately 7 mm,
allows the ear 1002 to compress against the temple 1000 in a manner that reduces pressure and

discomfort caused by temples of conventional eye wear.
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[0047] FIG. 11 illustrates a top view of an example set of glasses frames 1100 being worn by a
user 1102 according to some implementations. In the illustrated example, the temples 1104 of
the frames 1100 are deformed around the head of the user 1100. However, the temples 1104 are
in the correct position relative to the rim 1106 of the frames 1100 at the points 1108 at which the
temples 1104 couple to the rim 1106. As discussed above, due to the relative thinness, less than
1.5 mm, less than 1.0 mm, or less than 0.8 mm, the polyetherimide temples 1104 are able to
deform at multiple positions without deforming the rim 1106. Since the rim 1106 remains in a
constant desired arrangement, the viewing experience of the user 1102 is uncompromised by the
deforming of the temples 1104. In this manner, the relative distance between the ends 1110 of
the temples 1104 may be reduced to less than approximately 94 mm, less than approximately 93
mm, or less than approximately 87 mm in adult sized glasses when not in use without affecting
the viewing experience.

[0048] In the illustrated example, the temples 1104 are experiencing deformation along the
length of the temple 1104. For example, the original position of the temples 1104 are shown by
dotted outline 1114 and the current, in use position, is shown by temples 1104. Thus, an inward
pressure is applied to the side of the head of the user 1002, generally indicated by arrows 1114,
The inward pressure allows the frame 1100 to remain the user 1102 without contacting the ear of
the user 1102 as in conventional eye wear. Further, since the pressure 1114 is dispersed over the
length of the temples 1104, the pressure 1114 is minor and substantially undetectable by the user.
[0049] The deformation of the temples 1104 caused by use may be more pronounced at
particular locations than at others. For example, the temples 1104 may experience increased
deformation at locations 1116. However, since the temples are formed from the thin layer of

polyetherimide, the temples 1104 may return to the original position once removed from the user
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1102. Further, the deformation at locations 1116 allows the temples 1104 to align correctly with
the rim 1106, thereby reducing the pressure, strain, and deformation experienced along the rim
1106 of the glasses and improving the overall wearing experience.

[0050] FIG. 12 illustrates a side view of an example set of glasses frames 1200 according to
some implementations. In the current example, the temples 1202 of the frames 1200 have been
configured to have a rough exterior or coating that may be utilized to provide additional grip to
the head of a user when worn. For example, since the frames 1200 are configured to rest at a
position distant from the ears of the user, the temples 1202 may be textured to provide additional
grip. In some cases, the texture may be applied via the molding process. In other examples, the
texture may be added via a coating, such as a spray coating, or other post molding process.
[0051] Although the subject matter has been described in language specific to structural
features, it is to be understood that the subject matter defined in the appended claims is not
necessarily limited to the specific features described. Rather, the specific features are disclosed

as illustrative forms of implementing the claims.
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CLAIMS

What is claimed is:

1.

A frame for adult glasses comprising:

rims coupled to a first lens and a second lens;

a first temple, the first temple less than approximately 1.5 millimeters (mm) thick
and having a first original shape, the first temple configured to deform in response to
receiving a first inward pressure at a first location on the first temple and to return to the
first original shape in response to a removal of the first inward pressure; and

a second temple, the second temple less than approximately 1.5 mm thick and
having a second original shape, the second temple configured to deform in response to
receiving a second inward pressure at a second location on the second temple and to
return to the second original shape in response to a removal of the second inward
pressure;

a first hinge to couple the first temple to the rims; and

a second hinge to couple the second temple to the rims.

The apparatus of claim 1, wherein the first temple is configured to deform in response to
receiving a third inward pressure at a third location on the first temple at substantially the
same time as the first inward pressure and to return to the first original shape in response

to a removal of the third inward pressure.

The apparatus of claim 2, wherein the third inward pressure at the third location on the

first temple is in a different direction than the first inward pressure at the first location.
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4. The apparatus of claim 1, wherein the second temple is configured to deform in response
to receiving a fourth inward pressure at a fourth location on the second temple at
substantially the same time as the second inward pressure and to return to the second

original shape in response to a removal of the fourth inward pressure.

5. The apparatus of claim 4, wherein the fourth inward pressure at the fourth location on the
first temple is in a different direction than the second inward pressure at the second

location.

6. The apparatus of claim 1, wherein the first temple is configured to deform to at least 180

degrees from the first original shape.

7. The apparatus of claim 1, wherein the second temple is configured to deform by at least

270 degrees from the second original shape.

8. The apparatus of claim 1, wherein the rims are configured to retain an original rims shape

during application of the first inward pressure and the second inward pressure.

9. A set of adult glasses, comprising:

a rim for receiving lenses and having a first end and a second end, the rim formed

from a first material and having a length of greater than 135 millimeters (mm);
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a first temple having a first end and a second end, the first end of the first temple
coupled to the first end of the rim, the first temple being substantially flat and formed
from a second material, the first temple having a thickness of less than 1.6 mm and a
height of greater than 6.0 mm, the second material different than the first material;

a second temple having a first end and a second end, the first end of the second
temple coupled to the second end of the rim, the second temple being substantially flat
and formed from the second material, the second temple having a thickness of less than
1.6 mm and a height of greater than 6.0 mm, a distance between the second end of the

first temple and a second end of the second temple is less than 95 mm.

10. The adult gasses of claim 9, wherein the second material is polyetherimide.

11. The adult gasses of claim 9, wherein the distance between the second end of the first

temple and a second end of the second temple is less than 88 mm.

12. The adult gasses of claim 9, wherein the length of the rim is greater than 140 mm.

13. The adult gasses of claim 9, wherein the length of the rim is greater than 150 mm.

14. The adult gasses of claim 9, wherein the first material is at least one of nickel, titanium

or beta titanium.
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15. The adult gasses of claim 9, wherein the distance between the second end of the first
temple and a second end of the second temple is approximately 62.5 percent the length of

the rim

16. The adult gasses of claim 9, wherein the thickness of the first temple is less than 1.06

mm and the thickness of the second temple is less than 1.0 mm.

17. The adult gasses of claim 9, wherein the first temple applies a first pressure on a head of
the user when in use and the second temple applies a second pressure on the head of the

user when in use, the first pressure opposite the second pressure.
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19.

24

A head gear system comprising:

adult glasses, the adult glasses including a frame having:

a rim having a first end and a second end,

a first temple having a first end and a second end, the first end of the first
temple coupled to the first end of the rim, the first temple having a thickness of
less than 1.6 mm and a height of greater than 6.0 mm;

a second temple having a first end and a second end, the first end of the
second temple coupled to the second end of the rim, the second temple having a
thickness of less than 1.6 mm and a height of greater than 6.0 mm and wherein a
distance between the second end of the first temple and a second end of the
second temple is less than 95 mm.

a headset, the headset including a first compression-ear-piece and a second
compression-ear-piece, the first compression-ear-piece configured to contact and apply a
first pressure against the first temple, the first temple to distribute the pressure along a
length of the first temple when in use, the second compression-ear-piece configured to
contact and apply a second pressure against the second temple, the second temple to
distribute the pressure along a length of the second temple when in use, the second

pressure in a direction opposite the first pressure.

The head gear system of claim 18, wherein the first temple and the second temple are

substantially flat.
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20. The head gear system of claim 18, wherein the first temple and the second temple are

formed from polyetherimide.
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