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[SP]: 1. a glass article, comprising: a glass substrate having a first surface, a second surface, and an edgea first nanoparticle region located
within the substrate comprising first nanoparticles which are completely surrounded by the substrate anda second nanoparticle region located
adjacent at least one of the first surface and the second surface, wherein the second nanoparticle region comprises second nanoparticles, wherein
at least some of the second nanoparticles are completely surrounded by the substrate.2. the article of cla im 1, wherein the first nanoparticles are
larger than the second nanoparticles.3. the article of cla im 1, wherein the first nanoparticles comprise metal ox ide nanoparticles.4. the article of
cla im 1, wherein the first nanoparticles comprise luminescent and/or phosphorescent nanoparticles.5. the article of cla im 1, wherein the first
nanoparticles comprise phosphors.6. the article of cla im 1, wherein the first nanoparticles comprise luminous nanocrystalline nanoparticles.7. the
article of cla im 1, including a light source adjacent the edge of the substrate.8. the article of cla im 1, wherein the second nanoparticles are
completed surrounded by substrate.9. the article of cla im 1, wherein the first nanoparticle region is adjacent the first surface and the second
nanoparticle region is adjacent the second surface.10. the article of cla im 9, further comprising a third nanoparticle region adjacent the first
surface and a fourth nanoparticle region adjacent the second surface.11. the article of cla im 10, wherein the first nanoparticle region is spaced
from the third nanoparticle region.12. the article of cla im 10, wherein the second nanoparticle region is spaced from the fourth nanoparticle
region.13. the article of cla im 1, including at least one coating layer over at least one of the first surface and the second surface.14. the article of
cla im 13, wherein the at least one coating layer comprises a conductive metal ox ide layer.15. the article of cla im 1, wherein the first second
nanoparticles are not completely surrounded by the substrate, wherein the second nanoparticles comprise a material having a lower coefficient of
friction than the substrate.16. the article of cla im 1, wherein the second nanoparticles are not completely surrounded by the substrate, wherein
the second nanoparticles comprise a material having a higher coefficient of friction than the substrate.17. the article of cla im 1, wherein the first
nanoparticles or the second nanoparticles are selected from the group consisting of alumina, titania, cerium oxide, zinc oxide, tin oxide, silica,
and zirconia.18. the article of cla im 1, wherein the first nanoparticles are selected from the group consisting of alumina, titania, cerium oxide,
zinc oxide, tin oxide, silica, and zirconia, and wherein, independently, the second nanoparticles are selected from the group consisting of
alumina, titania, cerium oxide, zinc oxide, tin oxide, silica, and zirconia.19. the article of cla im 1, wherein the first nanoparticle region is at a first
depth, and the second nanoparticle region is at a second depth, and the first depth is different from the second depth, and wherein the second
nanoparticles are completely surrounded by the substrate.20. the article of cla im 1, wherein the first and second nanoparticle regions do not
overlap. (Results 0)
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[SP]: cross reference to re lated application[0001] this application claims priority to provisional application no. 62/266,239, filed dec. 11, 2015,
which is herein incorporated by reference in its entirety.background of the invention[0002] fie ld of the invention[0003] this invention re lates
generally to organic light emitting diodes, solar or photovoltaic (pv) cells, daylighting windows, light extracting substrates, substrates with friction
modified surfaces, and methods of making the same.[0004] technical considerations[0005] an organic light emitting diode (oled) is a light-
emitting device having an emissive electroluminescent layer incorporating organic compounds. the organic compounds emit light in response to
an electric current. typically, an emissive layer of organic semiconductor material is situated between two electrodes (an anode and a cathode).
when electric current is passed between the anode and the cathode, the organic material em its light. oleds are used in numerous applications,
such as te levision screens, computer monitors, mobile phones, pdas, watches, lighting, and various other e lectronic devices.[0006] oleds provide
numerous advantages over conventional inorganic devices, such as liquid crystal displays. for example, an oled can function without the need for
a back light. in low ambient light, such as a dark room, an oled screen can achieve a higher contrast ratio than conventional liquid crystal
displays. oleds typically are also thinner, lighter, and more flex ible than liquid crystal displays and other lighting devices. oleds typically also
require less energy to operate than many other conventional lighting devices.[0007] however, one disadvantage with oled devices is that they
typically emit less light per unit area than inorganic solid-state based point-light sources. in a typical oled lighting device, a large percentage of
the light emitted from the organic material is trapped inside the device due to the optical waveguide effect in which the light from the organic
emitting layer is reflected back from the interface of the organic emitting layer/conductive layer (anode), the interface of the conductive layer
(anode)/substrate, and the outer surface/air interface. only a re latively small percentage of the light emitted from the organic material escapes
the optical waveguide effect and is emitted by the device. therefore, it would be advantageous to provide a device and/or method to extract more
light from an oled device than is possible with conventional methods.[0008] photovoltaic solar cells are in principle counterparts to light emitting
diodes. here, the semiconductor material absorbs the energy of light (photons) and converts that energy into e lectricity. sim ilar to oleds, the
efficiency of the photovoltaic device is re latively low. at the module level, for example, typically only up to 20 percent of the incident light is
converted to e lectric energy. in one class of photovoltaic devices, those consisting of thin film  pv cells, this efficiency can be much lower,
depending on the semiconducting material and the junction design. therefore, it would be advantageous to increase the fraction of the solar light
that is absorbed near the photovoltaic semiconductor junction to increase the efficiency of the photovoltaic device.[0009] oleds and photovoltaic
devices are typically made in batch coating processes in which each coating layer is applied in a coating station. the substrate is then transferred
to another separate coating station for application of the next layer, and so on. this is a time intensive and labor intensive process. it would be
advantageous if two or more of the coating layers or functional regions of the device could be made in a continuous process rather than a batch
process. it would also be advantageous if the friction coefficient of a substrate could be modified, for example in a continuous coating
process.summary of the invention[0010] a glass article includes a glass substrate having a first surface, a second surface, and an edge. at least
one nanoparticle region is located adjacent at least one of the first surface and the second surface.brief description of the drawings[0011] the
invention is illustrated in the accompanying drawing figures wherein like reference characters identify like parts throughout. unless indicated to
the contrary, the drawing figures are not to scale.[0012] fig. 1 is a side view of a float glass system incorporating a float bath coating system of
the invention[0013] fig. 2 is a plan view of the float bath coating system of fig. 1[0014] fig. 3 is a side, sectional view of a nanoparticle coater of
the invention[0015] fig. 4 is a side, sectional view of a vaporization coater of the invention[0016] fig. 5 is a side, sectional view of the
vaporization coater of fig. 4 having a modified nozzle block[0017] fig. 6 is a side, sectional view of an article of the invention having nanoparticle
regions in the article[0018] fig. 7 is a side, sectional view of an article of the invention having a friction modification surface on a surface of the
article[0019] fig. 8 is a side, sectional view of an article of the invention in the form of a privacy glazing[0020] fig. 9 is a side, sectional view of
an article of the invention in the form of an oled device[0021] fig. 10 is a schematic view of a drawdown coating system of the invention[0022]
fig. 11 is a side, sectional view of an article made by the drawdown coating system of fig. 10 having nanoparticle regions adjacent the opposed
major sides of the article[0023] fig. 12 is a side, sectional view of article of the invention having a friction modification surface on opposed major
sides of the article[0024] fig. 13 is a side, sectional view of an article of the invention in the form of a privacy glazing and[0025] fig. 14 is a side,
sectional view of an article of the invention in the form of an oled having light extraction regions adjacent opposed major sides of the
substrate.description of the preferred embodiments[0026] spatial or directional terms, such as "left", "right", "inner", "outer", and the like, re late
to the invention as it is shown in the drawing figures. it is to be understood that the invention can assume various alternative orientations and,
accordingly, such terms are not to be considered as lim iting.[0027] all numbers used in the specification and claims are to be understood as
being modified in all instances by the term "about". all ranges are to be understood to encompass the beginning and ending range values and
any and all subranges subsumed therein. the ranges set forth herein represent the average values over the specified range.[0028] when
referring to a layer of a coating, the term "over" means "farther from the substrate surface". for example, a second layer located "over" a first
layer means that the second layer is located farther from the substrate surface on which the layers are present than is the first layer. the second
layer can be in direct contact with the first layer or one or more other layers can be located between the second layer and the first layer.[0029]
the terms "polymer" or "polymeric" include oligomers, homopolymers, copolymers, and terpolymers.[0030] all documents referred to herein are
to be considered to be "incorporated by reference" in their entirety.[0031] any reference to amounts, unless otherwise specified, is "by weight
percent".[0032] the term "film" means a region having a desired or selected composition. a "layer" comprises one or more "films". a "coating" is
comprised of one or more "layers". the term "organic material" includes polymers as well as small molecule organic materials that can be used to
fabricate organic opto-electronic devices.[0033] the term "visible light" means electromagnetic radiation having a wavelength in the range of 380
nm to 780 nm. the term "infrared radiation" means electromagnetic radiation having a wavelength in the range of greater than 780 nm to
100,000 nm. the term "ultraviolet radiation" means electromagnetic energy having a wavelength in the range of 100 nm to less than 380 nm.
[0034] the terms "metal" and "metal ox ide" include silicon and silica, respectively, as well as traditionally recognized metals and metal ox ides,
even though silicon may not be conventionally considered a metal. the term "curable" means a composition capable of polymerizing or
crosslink ing. by "cured" is meant that the material is at least partly polymerized or cross-linked, preferably fully polymerized or cross-linked. by
"at least" is meant "greater than or equal to". by "not more than" is meant "less than or equal to". the terms "upstream" and "downstream" refer
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to the direction of travel of the glass ribbon.[0035] haze and transmittance values herein are those determined using a haze-gard plus
hazemeter (commercially available from byk-gardner usa) or a perk in e lmer lamda 9 spectrophotometer. surface roughness values are those
determined using an instrument dimension 3100 atomic force m icroscope.[0036] the discussion of the invention may describe certain features as
being "particularly" or "preferably" within certain lim itations (e.g., "preferably", "more preferably", or "even more preferably", within certain
lim itations). it is to be understood that the invention is not lim ited to these particular or preferred lim itations but encompasses the entire scope
of the disclosure.[0037] the invention comprises, consists of, or consists essentially of, the following aspects of the invention, in any
combination. various aspects of the invention are ill (Results 44)
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1) Family number: 24085610 (US2003037569A) © PatBase 

Title: METHOD AND APPARATUS FOR FORMING PATTERNED AND/OR TEXTURED GLASS AND GLASS ARTICLES FORMED THEREBY

Abstract: The present invention provides a method of producing patterned and/or textured glass by applying a material onto at
least a portion of a glass substrate, e.g., a float glass ribbon, at or above a softening point of the material and/or the glass
substrate. The material is configured to affect the surface of the glass substrate to scatter light rays. An apparatus of the
invention for forming patterned glass in a float glass process includes an applicator extensible into and out of a float bath chamber
above a molten metal bath. A glass article of the invention includes a first surface and a second surface spaced from the first
surface. The second surface includes a patterned portion configured to scatter light rays.
Classifications: 
International (IPC 8-9): B05C19/04 C03B C03B18/12 C03C C03C17/00
C03C17/04 (Advanced/Invention);
B05C19/00 C03B18/00 C03C17/00 C03C17/02 (Core/Invention)
International (IPC 1-7): C03B18/12 C03B18/14 C03C17/00
CPC: Y02P40/57 B05C19/04 C03B18/12 C03C17/002 C03C17/008
C03C17/04
European: B05C19/04 C03B18/12 C03C17/00B2 C03C17/00D4
C03C17/04
US: 65/146 65/22 65/51 65/93 65/99.2 65/992

Family:

 Publication number  Publication date  Application number  Application date   
  CN1501892 A  20040602  CN20028006949  20020319  

  HK1066522 A1  20050324  HK20040109470  20041201  

  HK1066522 A3  20050324  HK20040109470  20041201  

  US2003037569 AA  20030227  US20020101242  20020319  

  WO02081390 A1  20021017  WO2002US08371  20020319  

 Priority:

US20010277317P 20010320 US20020101242 20020319 WO2002US08371 20020319

 Probable Assignee: PPG IND OHIO INC 

 Assignee(s): (std): ARBAB MEHRAN ; BALDAUFF JAMES M ; DIGIAMPAOLO GERALD ; PPG IND OHIO INC ; SMITH DENNIS G 

 Assignee(s): PPG INDUSTRIES OHIO INC ; PPG IND OHIO INC 3800 WEST 143RD STREET CLEVELAND OH 44111 ; PPG
IND 

 Inventor(s): (std): ARBAB MEHRAN ; BALDAUFF JAMES M ; SMITH DENNIS G ; DIGIAMPAOLO GERALD ; GERALD DIGIAMPAOLO
; MEHRAN ARBAB 

 Inventor(s): MEHRAN ARBAB M ; JAMES M BALDAUFF J M ; DENNIS G SMITH D G ; GERALD DIGIAMPAOLO G 

 Agent(s): CLT PATENT AND TRADEMARK HK LTD UNIT 10 34 F OFFICE TOWER CONVENTION 
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2) Family number: 41177757 (US2010258652A) © PatBase 

Title: DEVICE FOR FORMING AEROSOL, AND METHOD AND APPARATUS FOR COATING GLASS

Abstract: The invention relates to a device for forming aerosol, the device comprising at least one gas-dispersing atomizer for
atomizing a liquid into aerosol by means of gas at an atomizing head of the atomizer and an atomizing chamber, which is in flow
connection with the atomizing head and in which flow restraints are arranged for changing the hydrodynamic properties of the
aerosol flow discharging from the atomizing head. According to the present invention the flow restraints are arranged in the inner
walls of the atomizing chamber in such a manner that they protrude from the inner walls to the inside of the atomizing chamber.
Classifications: 
International (IPC 8-9): B05B1/00 B05B1/26 B05B7/00 B05B7/04
B05B7/24 B05B7/26 B05C19/04 B05C5/00 B05D1/02 B05D1/08
B32B17/00 C03C17/00 C03C17/22 C03C17/25 C23C18/02
G02B1/10 (Advanced/Invention);
B05B1/26 B05B7/00 B05D1/02 B05D1/08 C03C17/25 (Core/Invention);
B05D C03C C08C C23C G02B (Subclass/Invention)
CPC: B05D1/02 B07C5/3412 C23C18/02 G02B1/10 F23D91/04
B05B7/0441 B05B7/045 B05B7/0475 B05B7/2494 C03C17/25
C03C17/253 C03C23/006 C03C2217/211 C03C2217/213 C03C2217/214
C03C2217/218 C03C2218/112
European: B05B7/04C3 C03C17/25 C03C17/25B C03C23/00B22
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427/421.1 427/421.100S 428/426 428/426P 65/117 65/117S 65/60.1
65/60.100S
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 Priority:
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 Probable Assignee: BENEQ OY 
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