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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates generally to meth-
ods and apparatus for coating articles, such as optical
articles, such as but not limited to optical lenses (see, for
example, WO 03/097547 A1, corresponding to the pre-
amble of independent method claim 1 or independent
product claim 11, respectively).
[0002] Optical lenses, such as glass or plastic lenses
for conventional eyeglasses, are in wide use today. A
functional coating may be applied to the surface of these
lenses to provide the lenses with certain desired proper-
ties, such as improved mar and scratch resistance,
antireflection properties, or polarization properties, just
to name a few. These coatings are typically applied using
a spin coating technique in which a liquid coating material
is deposited in the middle of the lens while the lens is
spinning. Centrifugal force causes the coating material
to spread out over the surface of the spinning lens. The
lens is then stopped and the coating material cured, such
as by heating or air-drying, to form a coated lens.
[0003] While adequate for most uses, this spin coating
technique does have some drawbacks. For example, this
spin coating technique may lead to non-uniform coating
thickness across the lens surface, e.g., the coating ap-
plied by a spin coating technique may be thicker at the
edges of the lens than in the middle of the lens due to
centrifugal force directing the coating flow outwardly from
the center of the lens to the edge of the lens. For func-
tional coatings, this may lead to a difference in perform-
ance across the lens surface. Additionally, the spin coat-
ing technique is not well suited for coating multi-focal
lenses. By "multi-focal lenses" is meant lenses having
more than one focal prescription, such as conventional
bifocal or trifocal lenses. In these multi-focal lenses, there
is typically an edge between one focal prescription and
the other focal prescription(s) such that the surface of
the lens is uneven, i.e., not of uniform curvature or flat-
ness across the lens surface. Spin coating may lead to
pooling or disruption of the coating flow at these uneven
surface regions. Moreover, conventional spin coaters are
relatively complex in design because the holder in which
the lenses are placed must be capable of rotating the
lenses at a predetermined speed during the spin coating
process. Additionally, the time required to start the lens
spinning before coating and then to stop the lens after
coating decreases the coating efficiency and throughput
of the spin coater.
[0004] Therefore, it would be advantageous to provide
a method and/or apparatus for coating articles, such as
optical lenses, which eliminates or reduces at least some
of the problems associated with conventional spin coat-
ing.

SUMMARY OF THE INVENTION

[0005] A method of coating an optical article comprises
placing an optical article in a holder, and providing a non-
atomized sheet of coating material dispersed under pres-
sure to form a coating over the optical article as defined
in claim 1. In one non-limiting embodiment as disclosed
in claims 5 and 6, the coating material is dispersed from
a pressure coater, e.g., a flow coater, such as a fan coat-
er.
[0006] Additional technical features or method steps
are disclosed in dependent claims 2 to 4 and 7 to 10.
[0007] In one embodiment, the predetermined path is
a straight path. In another embodiment, the predeter-
mined path is a non-linear, e.g., curved, path.
[0008] An apparatus for coating an optical article com-
prises a holder configured to hold an optical article; a
coating applicator having a nozzle configured to supply
a non-atomized sheet of coating material; and a move-
ment device configured to move the holder through the
coating material sheet to apply a coating of the coating
material over at least a portion of the article, as defined
in claim 11.
[0009] Additional features of the apparatus are dis-
closed in dependent claims 12 to 15.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] Fig. 1 is a side, schematic view (not to scale)
of a first coating device of the invention;
[0011] Fig. 2 is a plan view (not to scale) of another
coating device of the invention;
[0012] Fig. 3 is a side view (not to scale) of the coating
device of Fig. 2;
[0013] Fig. 4 is a front view (not to scale) of a multi-
focal lens; and
[0014] Fig. 5 is a side, sectional view (not to scale) of
the lens of Fig. 4.

DESCRIPTION OF THE INVENTION

[0015] As used herein, spatial or directional terms,
such as "left", "right", "vertical", "horizontal", "above", "be-
low", and the like, relate to the invention as it is shown
in the drawing figures. However, it is to be understood
that the invention may assume various
alternative orientations and, accordingly, such terms are
not to be considered as limiting. Further, as used herein,
all numbers expressing dimensions, physical character-
istics, processing parameters, quantities of ingredients,
reaction conditions, and the like, used in the specification
are to be understood as being modified in all instances
by the term "about" unless indicated to the contrary. Ac-
cordingly, unless indicated to the contrary, the numerical
values set forth in the following specification may vary
depending upon the desired properties sought to be ob-
tained if thereby not departing from the scope of the in-
vention as defined by the appended claims. At the very
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least, and not as an attempt to limit said scope, each
numerical value should at least be construed in light of
the number of reported significant digits and by applying
ordinary rounding techniques. Moreover, all ranges dis-
closed herein are to be understood to encompass the
beginning and ending range values and any and all sub-
ranges subsumed therein. For example, a stated range
of "1 to 10" should be considered to include any and all
subranges between (and inclusive of) the minimum value
of 1 and the maximum value of 10; that is, all subranges
beginning with a minimum value of 1 or more and ending
with a maximum value of 10 or less, e.g., 1 to 3.3, 4.7 to
7.5, 5.5 to 10, and the like. Further, as used herein, the
terms "formed over", "deposited over", or "applied over"
mean formed, deposited, or applied on but not necessar-
ily in contact with the surface. For example, a coating
"formed over" a substrate does not preclude the pres-
ence of one or more other coatings of the same or differ-
ent composition located between the formed coating and
the substrate. As used herein, the terms "polymer" or
"polymeric" refer to oligomers, homopolymers, copoly-
mers, and terpolymers, e.g., polymers formed from two
or more types of monomers or polymers. The terms "vis-
ible region" or "visible light" refer to electromagnetic ra-
diation having a wavelength in the range of 380 nm to
800 nm. The terms "infrared region" or "infrared radiation"
refer to electromagnetic radiation having a wavelength
in the range of greater than 800 nm to 100,000 nm. The
terms "ultraviolet region" or "ultraviolet radiation" mean
electromagnetic energy having a wavelength in the range
of 300 nm to less than 380 nm. By "non-atomized" coating
sheet is meant that the coating material is not atomized,
i.e., purposely mixed with air, as in a conventional spray
coating method, to form a plurality of individual coating
droplets. Rather, the coating material is dispersed under
pressure, e.g., discharged from a nozzle under pressure,
to form a continuous sheet or wall of non-atomized coat-
ing material. As used in this specification and the ap-
pended claims, the singular forms "a", "an", and "the"
include plural referents unless expressly and unequivo-
cally limited to one referent. Although the invention is
described in terms of "a" or "an" or "the", the scope of
the invention is only limited by the appended claims and
encompasses the use of more than "a" material, surface,
etc., unless expressly and unequivocally limited to one.
Also, it is to be understood that a coating formed over an
optical article in accordance with the invention can be
formed over an entire surface of the article or over a por-
tion (less than all) of the surface.
[0016] Exemplary apparatus incorporating features of
the invention will first be described and then the use of
these exemplary apparatus to coat an article will be de-
scribed. However, it is to be understood that the specific
exemplary embodiments discussed in detail below are
provided simply to describe the general concepts of the
invention and that the invention is not limited to the spe-
cifically described embodiments. Additionally, the inven-
tion will be described with reference to coating an optical

article, such as a multi-focal optical lens. However, this
is simply one exemplary use of the invention. The inven-
tion may be used to coat many types of optical articles,
such as but not limited to eyeglass lenses, contact lenses,
photochromic lenses, or telescopic lenses, just to name
a few, of any desired material.
[0017] In one non-limiting embodiment, the optical ar-
ticles produced in accordance with the invention meet
commercially acceptable "cosmetic" standards for coat-
ed optical articles as known to those skilled in the art.
The at least partially cured coated article may be sub-
stantially free of visually detectable cosmetic defects.
Non-limiting examples of cosmetic defects of a coated
optical article include pits, spots, inclusions, cracks, non-
uniformity of coating thickness, orange peel, ribbing,
wrinkling, and crazing of the coating.
[0018] A first coating device 10 incorporating features
of the invention is illustrated in Fig. 1. The first coating
device 10 includes a framework 12, such as a metal
framework, having at least one conveyor. The conveyor
(s) may be configured to transport items in a substantially
horizontal direction with respect to Fig. 1. In the illustrated
embodiment, the coating device 10 includes a first con-
veyor 14 and a second conveyor 16. The first and second
conveyors 14, 16 may be movably mounted on the frame-
work 12 in any conventional manner, such as by rollers
or wheels. The first and second conveyors 14, 16 may
move at the same or different speeds.
[0019] The first coating device 10 further includes a
holder 20 configured to support or hold an article 22 to
be coated. In one particular embodiment, the holder 20
may be a substantially rectangular metal holder config-
ured to hold the article 22 on the holder 20 during coating.
For example, the holder 20 may comprise a depression
or cut-out area that may have a surface complementary
to the bottom surface of the article 22 such that the article
22 is securely held in the holder 20. The holder 20 may
be configured to hold the article 22 in a flat (or horizontal)
position or to hold the article 22 at an angle (tilted or
angled with respect to horizontal). A receiving platform
26 may be located at the end of the framework 12 to
receive the holder 20 and coated article 22 after coating,
as described in more detail below.
[0020] The first coating device 10 further includes an
applicator, such as a pressure-coating applicator. By
"pressure-coating applicator" or "pressure coater" is
meant a device that propels coating material from the
applicator under pressure. In the illustrated embodiment,
the coating applicator is a flow coater, such as a fan coat-
er 30, comprising a nozzle 32 in flow communication with
a source 36 of coating material. The coating material and
the source 36 may be under pressure or, alternatively,
the source 36 may be in flow communication with a
source 38 of pressurized fluid, such as pressurized air,
to maintain the coating material under pressure. As will
be appreciated by one skilled in the art, the fan coater
nozzle 32 may be shaped and/or configured to provide
a fan-shaped or wedge-shaped sheet or stream of non-
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atomized coating material 40 at a desired pressure. As
will be appreciated by one skilled in the coating art, a flow
coating device, such as the fan coater 30, provides a
contiguous sheet of coating liquid that increases in size
(e.g., width or diameter) from the point of discharge. The
fan coater nozzle 32 discharges the solid stream of coat-
ing liquid in a wedge or fan shape. As opposed to con-
ventional spray coaters, flow coaters do not atomize the
discharged liquid but, rather, provide a solid sheet or
stream of coating liquid.
[0021] The fan coater nozzle 32 may be connected to
a movement device 42 configured to move the fan coater
nozzle 32 with respect to the conveyors 14, 16. For ex-
ample, the movement device 42 may raise or lower the
nozzle 32, move the nozzle 32 left or right with respect
to a direction of movement 44 of the conveyors 14, 16,
or tilt the nozzle 32 with respect to the direction of move-
ment 44.
[0022] Another coating device 52 is shown in Figs. 2
and 3. The coating device 52 includes a pressure-coating
applicator, such as a fan coater 30 described above. Ad-
ditionally, the coating device 52 includes a movement
device 54 configured to move an article to be coated in
a predetermined path, e.g., curved or non-linear path,
through the fan of coating material 40 as described below.
In one embodiment, the movement device 54 comprises
a motor 56 connected to a rotatable shaft 58. A support,
such as an arm 60, is connected to the shaft 58. A holder
64 is carried on the arm 60 at or near the end opposite
to the end connected to the shaft 58. The holder 64 may
be similar to the holder 20 described above and is con-
figured to hold more articles 22 to be coated.
[0023] Operation of the coating devices 10 and 52 will
now be described. Referring first to the coating device
10, an article 22 to be coated may be placed in the holder
20. In the broad practice of the invention, the article 22
may be of any desired shape, e.g., flat, curved, or having
both flat and curved portions, and may be of any desired
dimension, e.g., length, width, or thickness. The article
22 may include any desired material having any desired
characteristics. For example, the article 22 may be trans-
parent or translucent to visible light. By "transparent" is
meant having visible light transmittance of greater than
0% to 100%. Alternatively, the article 22 may be trans-
lucent. By "translucent" is meant allowing electromag-
netic energy (e.g., visible light) to pass through but dif-
fusing this energy such that objects on the side opposite
the viewer are not clearly visible. The article 22 may be
transparent or reflective of infrared or ultraviolet light. Ex-
amples of suitable materials include, but are not limited
to, plastic substrates (such as acrylic polymers, such as
polyacrylates; polyalkylmethacrylates, such as
polymethylmethacrylates, polyethylmethacrylates, poly-
propylmethacrylates, and the like; polyurethanes; poly-
carbonates; polyalkylterephthalates, such as polyethyl-
eneterephthalate (PET), polypropyleneterephthalates,
polybutyleneterephthalates, and the like; polysiloxane-
containing polymers; or copolymers of any monomers

for preparing these, or any mixtures thereof).
[0024] In one non-limiting embodiment, the substrate
may be a polymeric organic material, such as thermoset
and thermoplastic polymeric organic materials, e.g., ther-
moplastic polycarbonate-type polymers and copolymers
and homopolymers or copolymers ofpolyol(allyl carbon-
ate) used as organic optical materials.
[0025] Non-limiting examples of the aforementioned
polymeric organic materials that can be used as sub-
strates in conjunction with various non-limiting embodi-
ments disclosed herein include polymeric materials, for
example, homopolymers and copolymers, prepared from
the monomers and mixtures of monomers disclosed in
U.S. Patent No. 6,733,887 at column 9, line 55 to column
17, line 7; in U.S. Patent No. 5,658,501 at column 15,
line 28 to column 16, line 17; and U.S. Patent No.
6,352,747 at column 7, lines 15-53.
[0026] In one non-limiting embodiment, the substrate
is chosen from glass, ceramic, and polymeric organic
materials and is an optical element, e.g., plano and vision
correcting ophthalmic lenses, windows, clear polymeric
films, automotive transparencies, e.g., windshields, air-
craft transparencies, plastic sheeting, etc. In another
non-limiting embodiment of the present invention, the
substrate is a polymeric organic material, such as opti-
cally clear polymerizates, e.g., materials suitable for op-
tical applications, such as optical elements. Such opti-
cally clear polymerizates may have a refractive index that
may vary widely. Examples of non-limiting embodiments
include polymerizates of optical resins such as thermo-
plastic polycarbonate and optical resins sold by PPG In-
dustries, Inc. as TRIVEX® monomer composition and
under the CR- designation, e.g., CR-39® monomer com-
position.
[0027] The substrate, in one non-limiting embodiment,
may be obtained as a preformed commercially available
article to which the coating is applied, e.g., a glass and/or
plastic lens, or the substrate may be produced in a proc-
ess, e.g., a cast lens, immediately preceding the coating
application. In another non-limiting embodiment, the pre-
formed and/or cast lens may be subjected to surfacing
and/or machining processes, e.g., front and/or rear sur-
facing and edging, to adjust the lens to the desired pre-
scription and/or size of the intended frames before and/or
after the coating application.
[0028] In one embodiment of the invention, the article
22 may be an optical lens, such as multi-focal or non-
multi-focal glass or plastic lens, e.g., ophthalmic lens. As
shown in Figs. 4 and 5, a multi-focal lens 68 includes
several regions or areas of different focal parameters.
The multi-focal lens 68 shown in Figs. 4 and 5 is config-
ured as a conventional trifocal lens having a first focal
region 70, a second focal region 72, and a third focal
region 74. As will be appreciated by one skilled in the art,
the presence of the differing focal regions means that the
lens 68 has a non-uniform or uneven surface, i.e., the
outer surface is of non-uniform curvature. Conventional
spin coating techniques are not well suited to coat such
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a multi-focal lens 68 since the presence of the differing
focal regions may cause uneven coating thickness, par-
ticularly at edges 76 and 78 separating the coating re-
gions 70, 72, and 74. These edges 76, 78 between the
adjacent focal regions 70, 72, 74 may either hinder the
flow of the coating material across the lens surface in a
conventional spin coating technique or may cause irreg-
ularities in the coating thickness on the lens surface.
However, the practice of the invention provides a lens
having a coating 82 of substantially uniform thickness
across the outer surface of the lens 68 (as shown in Fig.
5) even though the lens has a non-uniform curvature.
[0029] However, it is to be appreciated that the inven-
tion is not limited to use with multi-focal lenses. The in-
vention could also be practiced on conventional non-mul-
ti-focal lenses, i.e., lenses having a single focal prescrip-
tion rather than a bifocal or trifocal lens. Moreover, the
invention is not limited to use with optical lenses. Exam-
ples of other optical articles that may be coated in the
practice of the invention include motorcycle helmet vi-
sors, protective sports visors, goggles, binocular lenses,
and telescope lenses, just to name a few.
[0030] In one aspect of the invention with respect to
the first coating device 10, a lens 68 may be placed in
the holder 20. The fan coater 30 may be activated to
provide a fan-shaped sheet of non-atomized coating ma-
terial 40 at a desired set of application parameters, as
described below. The conveyors 14 and 16 may be ac-
tivated and set to desired speeds and the holder 20 may
be placed on the first conveyor 14. The first conveyor 14
transports the holder 20 in a predetermined path, e.g.,
along the movement direction 44, into the sheet of coating
material 40 to apply the coating material over the article
22, onto the second conveyor 16, and then onto the re-
ceiving platform 26. As will be appreciated by one skilled
in the art, the coated article 22 may be further processed,
such as by heating or in other conventional ways, to cure
or at least partially cure the applied coating material be-
fore or after the coated article 22 is removed from the
holder 20. The phrase "at least partially cure" refers to a
coating in which some to all of the curable components
of the coating are cured, e.g., reacted or polymerized.
[0031] In the broad practice of the invention, the coat-
ing material applied over the article 22 may be of any
desired type. In one non-limiting embodiment in which
the article 22 is an optical lens, the coating material may
be any coating material conventionally applied to such
lenses, such as a polymeric coating. For example, the
coating material may be selected to provide a scratch-
resistant or mar-resistant coating, an antireflective coat-
ing, a photochromic coating, an infrared or ultraviolet re-
flective coating, a polarization coating, an antistatic coat-
ing, or a temporary protective coating, just to name a few.
Non-limiting examples of scratch-resistant coatings are
described in, but are not limited to, U.S. Patent Publica-
tion Nos. 20040096666 (page 6, paragraph 68 to page
16, paragraph 148); 20040156983 (page 3, paragraph
37 to page 4, paragraph 56); and U.S. Patent No.

6,680,125 (column 2, line 65 to column 10, line 33). Non-
limiting examples of antireflective coatings are described
in U.S. Patent Nos. 6,632,535 (column 69, line 19 to col-
umn 74, line 50); 6,605,361 (column 2, line 51 to column
10, line 11); U.S. Patent Publication Nos. 20040234780
(page 2, paragraph 24 to page 3, paragraph 50 and page
4, paragraph 71 to page 6, paragraph 94); and
20040201822 (page 2, paragraph 25). Non-limiting ex-
amples of temporary protective coatings are described
in U.S. Patent No. 6,761,784 (column 3, line 17 to column
7, line 13). Non-limiting examples of photochromic coat-
ings are disclosed in U.S. Patent No. 6,352,747 (column
4, lines 12-61); U.S. Patent Publication Nos.
20040207809 (page 5, paragraph 48 to page 11, para-
graph 105); and 20040173782 (page 2, paragraph 28 to
page 19, paragraph 195).
[0032] In the various non-limiting embodiments of the
present invention, the exact nature of the coating com-
position forming the coating material is not critical. In one
non-limiting embodiment, the coating composition com-
prises a film-forming polymer. In another non-limiting em-
bodiment, the coating composition used to produce the
coated articles of the present invention comprises com-
positions adapted to provide thermoplastic or thermoset-
ting coatings that are described in the Kirk-Othmer En-
cyclopedia of Chemical Technology, Fourth Edition, Vol-
ume 6, pages 669 to 760. Such coatings may be trans-
parent, translucent or opaque. In a further non-limiting
embodiment, the coating is one that upon at least partial
curing forms a polymeric coating chosen from poly-
urethanes, aminoplast resins, silanes, poly(meth)acr-
ylates, e.g., polyacrylates and polymethacrylates, poly-
anhydrides, polyacrylamides, and epoxy resins.
[0033] In one exemplary application method, the noz-
zle 32 is positioned above the conveyors 14 and 16 such
that the article 22 is at a distance in the range of 1 inch
to 10 inches (2.5 cm to 25 cm), such as 2 inches to 7
inches (5 cm to 17.7 cm), such as 3 inches to 6 inches
(7.6 cm to 15.2 cm), such as 5 inches (12.7 cm) from the
nozzle 32 when the holder 20 passes through the fan of
coating material 40. The conveyors 14 and/or 16 may
rotate at speeds such that the holder 20 is conveyed
through the fan of coating material 40 at a speed in the
range of 100 feet per minute to 1200 feet per minute (30.4
meters per minute to 360 meters per minute), such as
100 feet per minute to 800 feet per minute (30.4 meters
per minute to 243.2 meters per minute), such as 200 feet
per minute to 700 feet per minute (60.8 meters per minute
to 212.8 meters per minute), such as 300 feet per minute
to 600 feet per minute (91.2 meters per minute to 182.4
meters per minute), such as 500 feet per minute (152
meters per minute). The coating material 40 may be sup-
plied to the nozzle 32 at a viscosity in the range of 20
centipoise to 400 centipoise (cp), such as 50 cp to 200
cp. The coating material 40 may be discharged at a noz-
zle pressure in the range of 2 psi to 30 psi (140 grams
per square centimeter to 2109 grams per square centim-
eter). In one non-limiting embodiment, the fan of coating
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material 40 may have a fan width in the range of 4 inches
to 10 inches (10.2 cm to 25.4 cm), such as 5 inches to 7
inches (12.7 cm to 17.8 cm), such as 6.5 inches (16.5
cm) at the position where the holder 20 passes through
the fan of coating material 40. By "fan width" is meant
the lateral width of the fan-shaped sheet of coating ma-
terial 40. The holder 20 may be positioned on the con-
veyors 14 and 16 such that the holder 20 passes through
the center of the fan of coating materials 40. However,
in one non-limiting embodiment, the holder 20 may be
offset on the conveyors 14 and 16 such that the holder
20 passes through the fan of coating material 40 at a fan
offset. By "fan offset" is meant the lateral distance of the
holder 20 from the center of the fan of coating material
40. In one non-limiting embodiment, the fan offset may
be in the range of 0.5 inch to 4 inches (1.3 cm to 10 cm),
such as 1 inch to 2 inches (2.54 cm to 5.1 cm), such as
1.5 inches (3.8 cm). In another non-limiting embodiment,
the nozzle 32 may be positioned at an angle with respect
to the movement direction 44 such that the fan of coating
material 40 is directed at the holder 20 at a coating angle
90 in the range of �45° with respect to a vertical axis V
perpendicular to the direction of travel 44 (i.e., 90° from
the direction of travel 44), such as �30°, such as �25°,
such as �20’, such as �15’, such as �10°, such as �5°,
such as �0°. For example, by "-25°" is meant that the
nozzle 32 would be tilted to the left in Fig. 1 by 25° from
a vertical axis V. By "+25°" would mean that the nozzle
32 would be tilted to the right in Fig. 1 by 25° from the
vertical axis V.
[0034] In a further non-limiting embodiment, the thick-
ness of the aforedescribed coating may vary widely. In
one non-limiting embodiment, the at least partially cured
coating may have a thickness of from 1 to 10,000 mi-
crons. In another non-limiting embodiment, the coating
thickness may be from 5 to 1,000 microns. In a further
non-limiting embodiment, the coating thickness may be
from 10 to 400 microns, e.g., 30 microns.
[0035] Operation of the coating device 52 will now be
described. An article 22 may be placed in the holder 64.
The fan coater 30 may be activated to provide a fan-
shaped sheet of non-atomized coating material 40. The
motor 56 may be activated to turn the arm 60 to cause
the holder 64 to pass through the fan of coating material
40 in a predetermined path, such as a curved path, as
shown particularly in Fig. 2. The holder 64 may pass
through the sheet of coating material 40 once or several
times while rotating in one direction or, the arm 60 may
pass through the sheet of coating material 40 in one di-
rection and then the motor 56 may be reversed to cause
the holder 64 to pass through the coating sheet in the
opposite direction. The coating deposition parameters,
coating thickness, etc. may be as described above for
the coating device 10. As in the above-described embod-
iment 10, the article 22 may be positioned horizontally in
the holder 64. Alternatively, the holder 64 and/or the ar-
ticle 22 may be tilted or angled such that the article 22
passes through the sheet of coating material 40 at an

angle from horizontal, such as an angle from 0° to 90°
with respect to horizontal.
[0036] It will be readily appreciated by those skilled in
the art that modifications may be made to the invention
without departing from the concepts disclosed in the fore-
going description. For example, multiple coatings may
be applied over the optical article in the practice of the
invention. Moreover, the holder may be configured to ro-
tate the article during coating or the holder may be rotated
during coating. Furthermore, in the above non-limiting
embodiments, the article was passed through the sheet
of coating material. However, it is also within the scope
of the invention to maintain the article stationary and pass
the coating sheet over the article or even to move both
the article and the coating sheet during the coating proc-
ess. Accordingly, the particular embodiments described
in detail herein are illustrative only and are not limiting to
the scope of the invention, which is to be given the full
breadth of the appended claims

Claims

1. A method of coating an optical article, comprising:

placing an optical article in a holder; and
providing a non-atomized sheet of coating ma-
terial to form a coating over the optical article,
characterized by
placing a plurality of optical articles of differing
curvature in the holder.

2. The method of claim 1, wherein the optical article is
an optical lens.

3. The method of claim 1, wherein the optical article is
a multi-focal lens.

4. The method of claim 3, wherein the multi-focal lens
is selected from a bifocal lens or a trifocal lens.

5. The method of claim 1, wherein the coating material
is dispersed from a pressure coater.

6. The method of claim 1, wherein the coating material
is dispersed from a fan coater.

7. The method of claim 1, including directing the coating
material at an angle in the range of �45° from an
axis perpendicular to a direction of travel of the op-
tical article.

8. The method of claim 1, including moving the optical
articles along a predetermined path through the coat-
ing material.

9. The method of claim 8, wherein the predetermined
path is a straight path.
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10. The method of claim 8, wherein the predetermined
path is a curved path.

11. An apparatus for coating an optical article, the ap-
paratus comprising:

- a holder configured to hold an optical article;
- a flow coating applicator having a nozzle and
configured to supply a non-atomized sheet of
coating material; and
- a movement device configured to move the
holder along a predetermined path through the
coating sheet to apply the coating material over
the article to form a coating over the optical ar-
ticle,

characterized in that the holder is configured to
hold a plurality of optical articles of differing curva-
ture.

12. The apparatus of claim 11, wherein the flow coating
applicator is a fan coater.

13. The apparatus of claim 11, wherein the optical article
is an optical lens.

14. The apparatus of claim 11, wherein the movement
device is configured to move the holder in a substan-
tially straight path through the coating sheet.

15. The apparatus of claim 14, wherein the movement
device is configured to move the holder in a substan-
tially curved path through the coating sheet.

Patentansprüche

1. Verfahren zur Beschichtung eines optischen Gegen-
stands umfassend:

Anordnen eines optischen Gegenstands in ei-
nem Halter und
Bereitstellen einer unzerstäubten Schicht eines
Beschichtungsmaterials,
um einen Überzug auf dem optischen Gegen-
stand auszubilden,
gekennzeichnet durch
Anordnen einer Mehrzahl von optischen Gegen-
ständen unterschiedlicher Krümmung in dem
Halter.

2. Verfahren nach Anspruch 1, wobei der optische Ge-
genstand eine optische Linse ist.

3. Verfahren nach Anspruch 1, wobei der optische Ge-
genstand eine multifokale Linse ist.

4. Verfahren nach Anspruch 3, wobei die multifokale

Linse ausgewählt ist aus einer bifokalen Linse oder
einer trifokalen Linse.

5. Verfahren nach Anspruch 1, wobei das Beschich-
tungsmaterial aus einem Druckbeschichter ausge-
geben wird.

6. Verfahren nach Anspruch 1, wobei das Beschich-
tungsmaterial aus einem Fächerbeschichter ausge-
geben wird.

7. Verfahren nach Anspruch 1 umfassend Ausrichten
des Beschichtungsmaterials in einem Winkel im Be-
reich von �45° bezogen auf die Achse senkrecht zu
der Bewegungsrichtung des optischen Gegen-
stands.

8. Verfahren nach Anspruch 1 umfassend Bewegen
des optischen Gegenstands entlang eines vorbe-
stimmten Wegs durch das Beschichtungsmaterial.

9. Verfahren nach Anspruch 8, wobei der vorbestimmte
Weg ein gerader Weg ist.

10. Verfahren nach Anspruch 8, wobei der vorbestimmte
Weg ein gekrümmter Weg ist.

11. Vorrichtung zur Beschichtung eines optischen Ge-
genstands, wobei die Vorrichtung aufweist:

- einen Halter, der ausgebildet ist, um einen op-
tischen Gegenstand zu halten,
- eine Vorrichtung zum Aufbringen einer
Fließbeschichtung mit einer Düse und ausge-
staltet, um eine unzerstäubte Schicht eines Be-
schichtungsmaterials bereitzustellen, und
- eine Bewegungseinrichtung, die ausgebildet
ist, um den Halter entlang eines vorbestimmten
Wegs durch die Beschichtungsschicht zu bewe-
gen, um das Beschichtungsmaterial auf den Ge-
genstand aufzubringen, um eine Beschichtung
auf dem optischen Gegenstand auszubilden,

dadurch gekennzeichnet, dass der Halter ausge-
bildet ist, um eine Mehrzahl von optischen Gegen-
ständen unterschiedlicher Krümmung zu halten.

12. Vorrichtung nach Anspruch 11, wobei die Vorrich-
tung zur Fließbeschichtung ein Fächerbeschichter
ist.

13. Vorrichtung nach Anspruch 11, wobei der optische
Gegenstand eine optische Linse ist.

14. Vorrichtung nach Anspruch 11, wobei die Bewe-
gungseinrichtung ausgebildet ist, um den Halter auf
einem im Wesentlichen geraden Weg durch die Be-
schichtungsschicht zu bewegen.
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15. Vorrichtung nach Anspruch 14, wobei die Bewe-
gungseinrichtung ausgebildet ist, um den Halter auf
einem im Wesentlichen gekrümmten Weg durch die
Beschichtungsschicht zu bewegen.

Revendications

1. Procédé de revêtement d’un article optique, com-
prenant les étapes consistant à :

placer un article optique dans un support ; et
fournir une feuille non atomisée de matériau de
revêtement pour former un revêtement sur l’ar-
ticle optique, caractérisé par l’étape consistant
à
placer une pluralité d’articles optiques de cour-
bure différente dans le support.

2. Procédé selon la revendication 1, dans lequel l’arti-
cle optique est une lentille optique.

3. Procédé selon la revendication 1, dans lequel l’arti-
cle optique est une lentille multifocale.

4. Procédé selon la revendication 3, dans lequel la len-
tille multifocale est sélectionnée parmi une lentille
bifocale et une lentille trifocale.

5. Procédé selon la revendication 1, dans lequel le ma-
tériau de revêtement est dispersé à partir d’une ver-
nisseuse sous pression.

6. Procédé selon la revendication 1, dans lequel le ma-
tériau de revêtement est dispersé à partir d’une ven-
tilo-vernisseuse.

7. Procédé selon la revendication 1, comprenant l’éta-
pe consistant à diriger le matériau de revêtement à
un angle de �45° par rapport à un axe perpendicu-
laire à une direction de déplacement de l’article op-
tique.

8. Procédé selon la revendication 1, comprenant l’éta-
pe consistant à déplacer les articles optiques le long
d’un chemin prédéterminé à travers le matériau de
revêtement.

9. Procédé selon la revendication 8, dans lequel le che-
min prédéterminé est un chemin droit.

10. Procédé selon la revendication 8, dans lequel le che-
min prédéterminé est un chemin incurvé.

11. Appareil de revêtement d’un article optique, l’appa-
reil comprenant :

- un support configuré pour maintenir un article

optique ;
- un applicateur de revêtement en flux ayant une
buse et configuré pour fournir une feuille non
atomisée de matériau de revêtement ; et
- un dispositif de déplacement configuré pour
déplacer le support le long d’un chemin prédé-
terminé à travers la feuille de revêtement pour
appliquer le matériau de revêtement sur l’article
pour former un revêtement sur l’article optique,
caractérisé en ce que le support est configuré
pour maintenir une pluralité d’articles optiques
de courbure différente.

12. Appareil selon la revendication 11, dans lequel l’ap-
plicateur de revêtement en flux est une ventilo-ver-
nisseuse.

13. Appareil selon la revendication 11, dans lequel l’ar-
ticle optique est une lentille optique.

14. Appareil selon la revendication 11, dans lequel le
dispositif de déplacement est configuré pour dépla-
cer le support dans un chemin sensiblement droit à
travers la feuille de revêtement.

15. Appareil selon la revendication 14, dans lequel le
dispositif de déplacement est configuré pour dépla-
cer le support dans un chemin sensiblement incurvé
à travers la feuille de revêtement.
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