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TITLE OF THE INVENTION
Attachment of a bridge and temple hinge to the lens of ﬁmless glasses
BACKGROUND OF THE INVENTION

The invention is directed to rim or rimless eye glasses apd more specifically to
means for fixedly attaching temples and bridges directly to the lens of the eye glasses.

United States Patent No. 4,550,898 issued to Hafner teaches the use of clamps
and screws to attached the bridge and temple hinges to the lens of rimless eye glasses.

United States Patent No. 5,073,020 issued to Lindberg et al. teaches elongated
slits for attaching the bridge and temple’s hinges by a “U” shaped bent wire loop
portions having a resilient expansion force (tension) on the outside surfaces of the “U”
shaped loop for maintaining theloops and associated bridge or temple hinge connection
to the lens. There is a disadvantage to this type of connections in that it can be easily
disengaged from the lens as there is no locking mechanism to prevent up and down
motion on the bridge and temples from loosening or disengaging the wire to lens
connection.

United States Patent No. 5,450,141 issued to Kobayashi teaches temple hinge
and nose piece attachment to rimless glasses by means of bolts passing through thelens
and nuts holding them in place.

United States Patent No. 5,585,870 issued to Masunaga teaches bridge and
temple hinge connections to the lens of rimless eye glasses by a round wire formed
bridge and temple hinge connected at three points on th_e lens of rimless glasses. The
connections for bridge and temple teaches a hinge are made with a U” shaped wire

biased against the lens edge by tension provided by the distal end of the wire inserted
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into an aperture in the lens. The distal ends of the inserted wires have a polycarbonate

buffer sleeve for preventlng slackness between the lens aperture and the bridge and

temple hinge ends. Even the mprovement ‘of the sleeve over the distal end of the

mserted wnre there isa tendency for the wire fo loosen and become dislodged from the

lens and render the eye glasses useless for the purpose intended. The ends of the bridge

and temple hinge is bent agamst the edge of the lens. The bridge and temple hinge are
in place by the bent wire forming pressure between the lens aperture and the lens edge.
This connection apphes a greater stress in the lens material, This reference teaches a

cylindrical sleeve and 2 cylindrical lens aperture. The combination does not provide

a Ioeking of the distal ends of 'th'e.temple hinge and bridge to the lens because of
manufacturmg t lerances in the lens aperture and sleeve bore.

United States Patent No. 5,646,706 issued to Tzumitani teaches riml_ess eye
glasses with apertures through the narrow vertically sides of the lens and with

protrusions extending from the 'hridge and temple inserted into the apertures and

- adhered thereto by adheﬂve means.

United States Patent No. 5, 748,280 issued to Herman teaches a plurahty of
apertures through the lens of rimless glasses. Separate pairs of apertures are used to
attach the temple and two pairs of apertures are used to attach the bridges.

There is 2 co'ntinuing need to im'prove the bridge and temple or temple hinge
attaehment to the lens of rimless eye glasses keeping in mind a single point connection

bet\reen the lens and the temple hinge and bridge that lightens the overall weight of

the eye glasses while providing a snug fit that cannot be inadvertently become loosened

or disengaged from the lens connection. The preferred embodiments of the instant
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invention proved an advancement in this art.
SUMMARY OF THE INVENTION
The invention is directed to rimless eye glasses, and more specifically to the
connection of bridges and temple hinges to lens of eye glasses. This invention teaches
and claims the temple hinge and the bridge being directly attached within an aperture
through the lens and in orie embodiment the bridge and temple hinge are additionally

supported by a notch in both sides of each lens wherein the temple hinge and one side

‘of the bridge to prevent rotation of the temple hinge and bridge single attachment.

The distal tip of the temple hinge and bridge and the apertures in the eye glass

lens can take many different general mating forms including frusto conic, rectangular

and triangular.

Tn a preferred embodiment, a spacer or shim of deformable resilient material
having an outer cylindrical shape substantially the same diameter as the cylindnjcal
apertures through the lens and an has an inner frusto conic bore is positioned between
the lens apertures and the distal ends of the bridge and temple hinge. The aperture
through the shim or spacer is shaped to conform to the tapered shape of the distal tip
of the bridge and the lens aperture, i.e., the aperture through the bushing is either
cylindrical, frusto conic, rectangular or triangular to conform with a like configuration
of the distal ends of the bridge and temple.

Tn another embodiment the bushing is split to accommodate the insertion of the
distal tip of the bridge or temple hinge into the lens aperture. In this embodiment the
bushing stays attached to the distal end of the bridge and temple hinge when removed

therefrom.
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The bridge and temple hinge can be attached to the lens tlirough either surface

of the lens, i.e., front or i)éck Surfai¢és; and can be only.oné aperture connection or can

 be formed to provide a bi#sing’ force between an aperture and the outer edge of the lens

surface. o B T
In another embodiment the side support includes 2 notch that resists rotation
of the bridge or temple hinges when inserted within the lens aperture.

The invention as disclosed in this application provides an improvement to

'rimless eye glasses by _prdviding a more positive and secure connection between the lens
“and bridge and tempié hinge and reduces the over all weight of the eye glasses.

The pfinci;ial object of this invention is to provide a light weight pair of rimless

eye glasses.

Another object of this invention is to provide a single connection positive lock

" connection between the eye glass lens and attached bridge or nosepiece and temple

hinge.

The above and other 'objeéts, features and advantages of the present invention
will become apparent from the following descriptions when taken in conjunction with
the accompanying drawings that illustrate preferred embodiments of the present
invention by way of example. -

BRIEf' DESCRIPTION OF THE DRAWING FIGURES

~ Figure 1 is a perspective showing of a first embodiment of the invention

~ employed on conventional rimless eye glasses with bridge and temple hinge attached

" through the inner surface of the eye glass lens;

Figure 2 is a side cutaway view showing a first embodiment of a distal or tip lens

-
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aperture insertionlattachiiiént end of the noise piece and ':-'t'éi'iiple hinge;

Figure3is a side cutaway view showing of a first embodiment of a bushing of
the invention for placement between a bridge and temple hinge lens aperture and the
distal or tip insertion end of the noise piece and temple hinge for attachment to the
lens;

Figure 4 is a side cutaway showing of the distal end or tip of the temple hinge
and bushing of Figures 2 and 3 inserted into a lens aperture for securement thereto;

Figures 5-7 depicts various cross sectional configurations of the distal or tip of
the bridge and temple hinge attachment to the lens;

Figure 8 is a perspective showing of a second embodiment of the invention
employed on conventional rimless eye glasses with bridge and temple hinge attached
through the outer surface of the eye glass lens;

| Figure 9 is a cutaway side view showing similar to the showing of Figure 4 as
related to the outer attachment of the bridge and temple hinge of Figure 8;

Figure 10 is a secorid embodiment similar to the Figure 4 showing with the
bridge and temple hinge distal end or tip inserted into a lens aperture from the back
of the lens with the bushing inserted from the front of the lens;

Figure 11 is a showing taken along line 11-11 of Figure 10;

Figure 12 is a showing taken along line 12-12 of Figure 9;

Figure 13 is a second embodiment.of the bushing;

Figure 14 is a detailed cutaway detail of the bridge and temple hinge attachment
of Figure 8;

Figure 15 is a cutaway showing similar to Figure 10 with an “S” bend in the
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temple hinge attachment to provide addltlonal lens slde notch support;

Figure 16 is a perspectlve showmg of a second embodlment of a bridge and
temple hinge to lens attachment;

Figure 17 is ..'a' tntaWay showing similar to Figure 15 except -the bridge and
temple hinge and bnshmg are mounted through the front of the lens;

Figure 18isa partlal showing of an eye glass Iens showing the retat_ive positions
of the aperture and n'0t'ch;

Figures 19-21 dej:icts cutaway side views of a first, second and third apertures
through lens cOnfigurntions; |

Figure22isa ci_l_taway side showing of a third embodiment of bridge and temple .

" hinge to lens attachment;

Figure 23 is a side detail showing of the distal end or tip of the bridge and:
temple hinge as sho'wn in Figures 11 and il; | |
‘Figure 24 is a third embodiment of the_-bushing;
Figure2Sisa cutaway showing of a fourth embodiment of the bushing;
Figure 26 is an end view taken along line 26-26 of Figure 2;
Figure 27 is n'Side detail showing of the distnl end or tip of the bridge and
temple hinge having locking ribs; and |
Figure 28 depicts a distal end of the temple hmge having an enlarged conical
end protrusion there around.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Referring now to drawing Figures 1-7, Figure 1 depicts a perspective showing of

one embodiment of the invention in combination _w_ith a pair of rimless eye glasses 10.
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The eye glasses include lenis 12 having a front surface -tdwa'i'd the right-hénd side of
the drawing Figures and the back of the lens is at the left of the drawing figures,
temple hinges 14, temples 16, bridge 18 ami nose pieces 20. The bridge, temple hinge
and temple may be constructed of any suitable material either plastic or metal with
beta titanium being preferable. The nose pieces can be constructed of any suitable
material with a soft pliable material being preferable. = Referring now specifically

to drawing Figure 2, this Figure represents a side view if the distal end or tip 22 of

both the bridge 18 and temple hinge 14. The distal end or tip 22 is either formed on

the distal ends of the bridge and temple hinge or separately formed and slipped over

the distal end or tip end of the material forming the bridge 18 and temple hinge 14 .

and is fixedly attached thereto by any suitable method such as, but not limited to,

soldering, welding adhering or the like.

The cross-section of the distal end or tip of the bridge and temple hinge may
be divergent or convergent and take a number of different configurations such as
those shown in drawing Figures 5-7. As shown in the drawing Figure 2 configuration
that can be any one of the configurations shown in drawing Figures 5-7, the taper
angle “A” of either converging or diverging toward the tip may vary in a range of

slope angles from 1 degree to 45 degrees along the length of the tip 22. Drawing

- Figure 3 depicts a cutaway side view showing of a first embodiment of a bushing 24

with a channel 26 through the center axes 28 and a flange or protrusion 25. The
channel 26 may be configured substantially the same as the tip 22 or either one may
have different convergent or divergent slope angle “A” then the other. The sleeve

shim 24 can be constructed of any material suitable for the purpose intended. Like
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the nose pieces 20, the bushmg can be constructed oi' a form able material such as,

| by way of example and not intended as a limitation thereto, plastic, natural rubber,
_ gum rubber or thelike sultable for the purpose mtended Refemng again to drawing

" Figure 4, there is deplcted a partial side cutaway showmg of the tip 22-and bushing

24 inserted into the apertures 30 and 31 through the front of lens 12 with the flange

~ or protrusion 25 posntloned against the lens surface The cross-section: of the.

apertures through the Ie_ns 12 in this embodiment may take any one of the various
shapes shown in drawmg anures 4-7, as fore mentloned and the cross.sectional
shape as the channel 26 through the bushing and configuratlon of the tip 22 may be
alike or have relative dlﬁ'erent convergent or divergent slope angles. Again referring
to drawing figure 4, the_ SIo'ts 32 and 33 at each edge of each lens receive a portion of
the bridge or temple hinge therein. The center line 34 of the tip 22 is not parallel with

the p‘o_rtion of the ternple hinge engaging the slot 32 and similarly the nose piece

~ between nose piece l_8"'and slot 33 have the same conﬁguration as between 34 and the

“portion of 14 within the slot 32. The temple hinge portion engaging the slot is formed

inward toward the c'e_nt'er line 34 if the tip 22 forming -en' angle “B”. This angle at
“B”act to clamp the temple hmge portion in the slot toward the lens and centerline

34 of the tip 22 blasmg the tip and the temple hmge portion in the slot toward each

~ other by that prevent:_ng up and down or side movement of the temple hinge or

bridge relative to the lens.
Referring now _:speciﬁcally to drawing Figure 8, the showing in this Figure is
similar to the showing and discussion of drawing Figure 1 above except that the distal

ends of the bridge and temple hinges are inserted into the aperture 30 from the rear

»
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of the lens toward the fi6iit of the lens rather than froni thie front of the lens toward
the rear of the lens. The insertion from the rear of the lens toward the front of the
lens requires an “S” form at the distal end of the temple hinge rather than a “U”
form at the distal end shown in drawing Figure 1. -
Referring now specifically to drawing Figure 9, this Figure depicts a sectional
cross-sectional detail of the bridge and temple hinge attachment to the lens as
depicted in drawing Figure 4 except that there is no notch at the outer lens surface
and the bridge and temple hinge are biased between the outer lens surface and the
cylindrical aperture 30. The bias is provide in the same manner as previously
discussed above in the description of drawing Figure 4,
Referring specifically to drawing Figure 10, this figure is similar to drawing

Figure 9 except that the distal end of the bridge 18 and temple hinge 14 is attached

- to the aperture through the lens only and have no bias support at the lens edge. Also,

the distal ends of the bridge and temple hinges are tapered divergently toward the
front of the lens 12 rather than convergently toward the front of the lens with the
bushing 24 inserted from the front of the lens and has a curvilinear end surface 36,

Figure 11 depicts the cross-sectional configuration of the bridge and temple
hinge cross-section at line 11-11 of Figure 10.

Figure 12 depicts the cross-sectional configuration of the bridge and temple
hinge cross-section at line 12-12 of Figure 9.

Figure 13 is a second embodiment of the bushing 24 having a non tapered
aperture 38 through the longitudinal center line.

Figure 14 is a cutaway cross sectional detail showing of the bridge 18 and
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' emple hinge 14 to lens connectlon for Flgure 8.

Figure 15is a showmg of a back lens 12 connectlon with the “S” configured

" bends i'n"the; distal ends 'o'f the bridge 18 and the temple’ hinge connected to the lens

in the same manner as that shown in drawmg anure 10
"Figure 16 is a perspectlve showing of the dlstal ends of the bridge and temple
hinge formed from ﬂajt ‘material with a distal end or tip 38 swedged or otherwise

fixedly attached to the distal end of the bridge and temple hinge through in an .

" aperture 40,

Figure 17 is Sinlilar to the Figure 16 showing with the connections installed
through the front of a lens 12 in an aperture 26 of "hush_ing 24 as herehn before -
discussed. .

Figure 18 isa sectlon of a lens 12 showing the position relationship of notch
32, notch 33 (not shown in this Figure) being on the opposnte side of the lens and the
aperture 30.

| Figures 19-21 depicts different configured apertures 30 through the lens 12.
Figure 19 ‘depicts an f’aperture converging from the front surface toward the rear
surface of the lens 12. Figure 20 depicts an aperture diverging from the front surface -
toward the rear surface of the lens 12. Figure 21 depi'cté an aperture that is the same
cross-sectional cbnﬁéuration from the front surfacé toward the rear surface of the
lens 12,

- Figure 22 d'epiéts a cross-sectional showing of a second embodiment of a lens

front inserted bndge and temple hinge connection with the aperture 30 and the distal

~ ends or tips being dwergent from the front toward the rear surface of the lens 12,
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Figure 23 depicts & detail showing of the bridgé i temple hinge distal ends
or tips as shown in drawing Figures 10 and 22.

Figure 24 depicts a third embodiment of the bushing 24 having a locking
flange 42 that when installed within aperture 30 of the lens is locked-into the lens
between protrusion 25 and flange 42. This bushing 24 can have any configured
mating aperture 26 therethrough.

Figure 25 depicts a fourth embodiment of the bushing 24 having a divergent
aperture 31 therethrough from the protrusion 25 toward the flange 42. A slit 44
along the sleeve allows for expansion when inserted and compressing when removed.

‘Figure 26 is an end view showing taken along line 26-26 showing the slit 44;
and

- Figure 27 shows a bridge or temple hinge tip 22 that includes a plurality of
locking ribs 44 that have an angled slope on one surface and a right angle surface
opposite thereto for allowing easily insertion into the bushing 24 when inserted
angled slope surface first and resistive to removal after inserted. . The ribs also

provide some expansion force between the end 22, bushing 24 and aperture 30

~ increasing locking forces therebetween,

Referring now to drawing figure 28, the distal end of the temple hinge and the

-ends of the bridge not shown (being identical with the distal end of the temple hinge)

have a tapered end with a first taper and an enlarged second taper at the distal end
thereof. As shown in the drawing Figure 28 the temple hinge distal end (as does the
distal ends of the bridge) has a first taper 46 extending from the temple hinge 14-18

and a second taper 48 at the distal tip. The second taper 48 provides for ease of
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insertion into ’t'he. taper‘e’d- bushing 22 and resists 'rem'_ov_al ‘of the temple distal ends
and the bridge distal ends from the lens 12 when mserted within the lens aperture 30
through the lens. The dlstal end taper 48 may extend through the lens as shown or
may terminate wnthm the lens or external of the lens surface Tt should be noted that
the temple hinge need uet bare against the outer lens. surface to maintain the dlstal

ends of the temple hinge within the lens aperture 30._ “The notch 32-33 in the outer

lens surface shown pruvides rotational stability to the temple hinge.

In the instant iuilention, as contrasted with the prior art, teaches and claims
that a change in 'shzipe between a cylinder and a tapered cylinder: produces a
fundamental change ih::th'e behavior of the system. First, assume that it is desired to

press a generally temple end with a cylindrical sleeve there overintoa cylindrical hole

~ of a slightly smaller dia_meter so as to produce a secure joint. Furthermore, assume

.'t_hat, due to manufaefuring tolerances; the diameter of the distal end of the temple

hinge and aperture'thl_fough the lens will vary in diatueter. Tt follows that if both the
frictional holding force required in that joint and the force required to insert the
member into the hole vhjll vary widely according to diameter tolerance variatiens. In
contrast, a tapered member described herein iusei'ted into a tapered hole with a
known forjce always puuduces a consistent holding force regardless of the variations
in tolerance of the distal end of the temple hinge or an aperture through the lens.
This feature is a great practical benefit to both the manufacturihg and assembly
process, and in fact pfeves to be elemental to insuring .,that the stress in the glas;s or
plastic lens does not. rise to a level that produces a failure in the lens material..

Tt should be understood that although the explanation of the invention has
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been directed to rimless eye glasses it should be understoad that the invention can be

- employed in rimed eye glasses where either the bridge or temple hinge is attached

directly to t he lens rather than the rim,

The foregoing is considered as illustrative only of the principles of the present
invention. Further, since numerous modifications and changes will readily occur to
those skilled in the art, it is not intended to limit the invention to the exact
construction and applications shown and described, and accordingly, all suitable

modifications and equivalents may be regarded as falling within the scope of the

- invention in the appended claims and their equivalent.

We claim:
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1 An lmproved attachment means for attachmg the temple hinges and

brldge directly to the lenses of eye glasses compnsmg

apertures through each of said lenses; - pe

a bushmg formed from reslhent matenal for insertion into each of said
apertures, sald bushmg having an aperture therethrough-

said brl_dge and temple hinge formed with their distal ends generally
having an end to end taper for frictional attachment within said bushing aperture,
whereby when said d|sta| ends of said brldge and temple hinges are seated in their -

respective bushing apertures they are locked therein.

2. The invention as defined in claim 1 wherein said lenses aperture are
cylindrical.
3. The invention as defined in claim 1 wherein each said apertures are

rectangular and sai.d distal ends have a reetangular cross-sectional taper between:
their ends. |

4, The invention as defined in claim 3 wherein said rectangular cross-
sectional of said apertures is square and sa_id distal ends of said bridge and temple
hinge taper between’ their ends is square.

5. The invention as defined in claim 3 wherein said apertures are
triangular and said distal ends of said bridge and temple hinge have a triangular
cross-sectional taper between their ends.

6. The iuvention as defined in claim 1 wherein said bridge and said

temple hinges adjacent their distal ends are bent formed so that they bear against the
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outer surface of said lens when said distal ends thereof are inserted into said tapered

apertures placing a biasing tension therebetween.

7. The invention as defined in claim 6 additionally comprising a notch
in the outer surface of said lens wherein said bent formed distal ends-are received
within said notcin when the distal ends are inserted within said aperture.

8. The invention as defined in claim 1 wherein said bushing has a first
and second end surfaces and a first end surface includes a protrusion.

9. The invention as defined in claim 1 herein said bushing has a
longitudinal split through a side surface.

10. - The invention as defined in claim 1 wherein said bridge and temple
distal endg have a taper between said ends is selected from a range of tapers from 1
to 45 degreés.

11. The iﬁvention as defined in claim 1 wherein said distal ends of said
bridge and .temple are formed with a tapered sleeve there over which is fixedly
attached thereto. .

12.  The invention as defined in claim 1 wherein when said distal ends are
inserted into the front surface of said lens and the adjacent bridge and temple hinge
structures are bent formed into a “S” configuration with a portion of the bent form
structure biased against the outer surface of said lens.

13.  Theinvention as defined in claim 12 further comprising a notch in each
side of said lens wherein said bent form structure biased against the outer surface of
said lens is captive therein.

14, The invention as defined in claim 1 wherein when said distal ends are
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mserted into the back surface of sald Iens and the adjacent bridge and temple hinge
structure are bent formed into a “C” conﬁguratlon wnth a portion of the bent form
structure biased agamst the o_ute,t' surfaee of said lens.

15. The invention a'ts d_efined',in t':l"aim_ 1 wher-'ein when said distal ends are
inserted into the frdnt' §urface ef said le:nsl'the adjaéent bridge and temple hinge
structure are bent formed into a “S” configuration wnth a portion of the bent form
structure biased aga'tnst the outer surface of said lens.

16. The inire’_ntion as defined in claim 1 further comprising a notch in each
side of said Iens whe.rein said bent form striacture biased against the outer surface of -
said lens is captive therem. |

17.  Theinvention as deﬁned in claim 1 further comprising 2 notch in each
side of said lens wher__ein said bent form st_rn_cture is biased against the outer surface
of said lens and is captive'therein.- |

18.  The invention as deﬁned in claim 1 wherein sald distal ends further
comprises at least one lockmg nb along the outer surl'ace thereof.

19. The inventi'on as deﬁne’d in eltum 18 wherein said at least one locking
rib has a smooth tapered surface and a right-angled surt;ace adjacent thereto relative
to the Iongitudmal center line of said distal end with the small end of sald smooth
tapered surface being directed toward the small end of the bridge and temple hinge
taper. |

20. The invention as defined in claim 19 wherein said at Jeast one locking
rib has a smooth taper_ed snrfa_ce and a right-_a_ngled enrface adjacent thereto relative
to the longitudinal center line ‘through said distal end with the small end of said

This Sheet Has Bee
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smooth tapered surface being directed toward the large ¢iid of the bridge and temple
hinge taper.

21.  The invention as defined in claim 1 wherein said bridge and temple

- tapered distal ends have a spaced bifurcation along their surface, - -

22.  Theinvention as defined in claim 1 wherein the distal tip of said bridge
and temple hinge éomprise a protrusion there around.

23.  Theinvention as déﬁﬁed in claim 22 wherein said tip protrusion has
a diameter greater than the adjacent end of said bridge and temple hinge.

24,  Theinvention as defined in claim 1 wherein said tip protrusion extends
beyond said aperture through said lens when said bushing and bridge and temple tips
are inserted into the lense apertures. o

25.  The invention as defined in claim 22 wherein said protrusion is in the

‘shape of a frusto conic section,

26.  The invention as defined in claim 1 wherein said at least one locking .

- rib comprises a plurality of locking ribs.
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