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An optical illusion device such as a drinking glass/cup for
providing a multi-dimensional visual display. The device
includes a body with tubular sidewalls extending from an

opening at a first end to an opening at a second end. A base
assembly is provided at the second end. The base assembly

includes a top wall, a bottom wall, and a sidewall that together
form or define an inner chamber. A visual display assembly is

provided with a mirror element with a convex reflective sur
face or mirror positioned within the chamber with the reflec
tive surface facing the top wall of the base assembly. A pri

mary image element is provided proximate to the reflective
surface such that the primary image and mirror element can

be observed via the opening in the body. A framing element is
included proximate to the top wall of the base assembly

including background images facing the reflective surface.
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BACKGROUND OF THE INVENTION

SUMMARY OF THE INVENTION

[0001] This application is related to co-pending U.S. patent

application Ser. No. 1 1/463,951, filedAug. 1 1, 2006, entitled

“Container with Reflective Surface for Creating a Multi-Di

mensional Visual Display” and co-pending U.S. patent appli

cation Ser. No. 11/463,941, filed Aug. 11, 2006, entitled

“Optical Illusion Device,” which are both incorporated herein

by reference in their entirety.

MAGICAL IMAGE CUPS AND CONTAINERS

WITH 3D DISPLAYS

CROSS-REFERENCE TO RELATED

APPLICATIONS

[0008] The present invention addresses the above problems

by providing objects (and methods of manufacturing such

objects) such as containers that are adapted for creating multi

dimensional displays or effects such as displaying 3D images

with or without animation. For example, an embodiment of

the invention provides a unique display in a drinking glass or

cup, and the unique display is useful for driving sales of the

cup as it provides an exciting point-of-purchase experience,

entertains consumers at the point of consumption of a liquid

from the cup, and helping parents to encourage their children

to finish drinking a nutritious beverage from the cup. The cup

or cylindrical vessel is generally configured for containing

fluids such as translucent to transparent liquids such as water,

soda, juice, or the like or more opaque liquids such as milk.

The vessel is also adapted to create a visual effect. To this end,

a visual display assembly is provided in the cup or vessel. The

display assembly may be thought of as including artwork or

images provided on the inner (and, in some cases, outer)

sidewalls of the vessel and a specially configured base or

bottom assembly. The base assembly includes a bottom lens

or window that provides the bottom surface of the cup and is

exposed to any liquid contained therein. The bottom lens is

generally transparent or at least translucent to allow light to

pass to other components within the base assembly. A fram

ing element or layer may be provided on the bottom lens and

includes foreground images on the inner surface along with a

viewing port or window directing a line of sight into the base.

On a rear surface adjacent to or facing the base, the framing

element may include background images (e.g., under lens

artwork or the like).

[0002] 1 . Field of the Invention

[0003] The present invention relates, in general, to packag

ing and labeling techniques that produce objects with imag

ery, and, more particularly, to objects such as containers and

cups or to optical illusion devices, and methods for manufac

turing such objects and devices, that produce an image that

appears displaced from the object’s or device’s surfaces or

produce a composite image that has multi -dimensions or

effects such as multi-layered imagery.

[0004] 2. Relevant Background

[0005] Companies marketing their products are continu

ously searching for better ways to differentiate their product

from competitors’ products on crowded retail shelves. This is

particularly true for products that may be similar in taste,

appearance, or other characteristics such as water, alcoholic

and non-alcoholic beverages, and many other consumer prod

ucts including shampoo, liquid soap, and the like. To differ

entiate their products, these companies have turned to pack

aging to try to create increased shelf appeal and cause a

consumer to select their product over a competitor’s product

at the point of sale or point of purchase. For example, shrink

sleeve labels, wrap-around labels, or other labels may be used

to package a consumer product and include colorful images

or eye-catching graphics that are intended to attract a con

sumer and cause them to purchase the product. In some cases,

the product or object itselfmay be configured to provide such

graphics. For example, glasses, candles, keepsakes, and other

consumer products are often selected based on their appear

ance rather than their function. A product’s packaging or

on-shelf appeal is particularly important for products that

may be selected based on price or for other factors other than

brand loyalty and for products that are new to a market. In

these cases, consumers often will select one product over

another simply due to the way it is packaged or its appearance.

[0006] Products are often packaged in bottles, cans, jars,

cups, and/or containers that have an unusual shape such as

placing syrup in a bottle having the shape of a person or of a

log cabin. Alcoholic beverages such as vodka may also come

in unique shapes to attract a consumer’s attention. More com

monly, an object such as a bottle with a standard shape is used

and labels that are colorful or include colorful or graphic

images are applied to attract consumers. For example, recent

packaging innovations include labels for clear liquid contain

ers that are adapted to allow a consumer to view an image

through the container walls and he liquid in the container with

the image appearing affixed on the container wall. With these

consumer products, an image may be printed on a label that is

attached to the back of the product or object or an image may

be printed directly onto the back side of the product or its

packaging. With some consumer products, wraparound labels

are applied that include text on the interior surfaces that is

visible through a clear liquid in the container or object hold

ing a product or is visible after a more opaque liquid is

removed (e.g., to provide contest results or other information

after a beverage is consumed). Packaging may even include

labels with lens materials to magnify an image, to create a

three dimensional image, and/orto create a moving image. An

ongoing challenge is to develop product and packaging inno

vations that achieve new effects or imagery with little or no

increase in the cost of the product or its packaging.

[0007] There continues to be a demand for innovative con

sumer products that increase the shelf appeal of the products.

Such innovation may include packaging designs and tech

niques that provide differentiating imagery or graphics for an

object while limiting added packaging costs. In many cases, it

would be desirable for the object or its packaging to produce

optical illusions. In other words, many consumer products or

retail objects would have significantly increased shelf-appeal

if the consumer product or retail object was presented in an

optical illusion device or was designed such that they were

optical illusion devices or produced eye-catching optical

effects. A number of efforts have been made to apply reflec

tive material, such as with labels, upon container surfaces to

provide concave reflectors or mirror elements so as to provide

three-dimensional (3D) effects. However, there are many

applications and products where applying reflective material

and/or labels to exterior surfaces is undesirable or is ineffec

tive for creating a desired display or effect. Hence, there

remains a need for new, and improved ways to create 3D and

other imagery in consumer and other products.
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[0009] Within the base and under the viewing port, a reflec

tor element (or mirror element) is provided with a convex

reflective surface and a primary image is positioned proxi

mate to the reflective surface. These elements combine for an

observer looking down into the cup through the other end/

opening and, in some cases, contained liquid to create a

multi-layer, 3D-like, forced perspective scene. The “magic”

imagery is achieved in part because the primary image

appears to float between the sidewall and foreground images

and the background images (e.g., the images reflected back

from the underside of the frame element). Magic imagery or

optical illusion effects are provided in part because the con

vex mirror element (e.g., a convex spherical mirror or the like)

makes it difficult for a viewer to sense the existence of the

reflective surface. The mirror element may be fixed in posi

tion (e.g., alignment with the viewing port) or, in some cases,

animation is added to the cup facilitating movement of the

reflector element such as by allowing the reflector element to

pivot or spin on a mounting element or pin with or without

assistance by peripherally-located weight(s), by mounting

upon a spring or other resilient member, or by allowing the

reflector element to float/bob about in a fluid-filled base. With

the visual display assemblies of the invention, themed drink

ing glasses or cups may be brought to a new level to differ

entiate products through illusion and animation while main

taining a relatively low price and supporting conventional

manufacturing techniques of glasses and cups.

[0010] In addition to providing drinking cups with scenic

elements in their bottoms, the use ofvisual display assemblies

including a convex-shaped reflector element may be provided

in numerous other applications such in container including

soft soap bottles, sport drink bottles, and other containers in

which it is desirable to conceal the straw/tube or to use such

straw/tube to support the reflector.

[0011] More particularly, an optical illusion device or appa

ratus is provided that is adapted to create or generate a multi

dimensional visual display. The apparatus includes a body

having a front sidewall. A mirror element is spaced apart from

the front sidewall within an interior portion of the body, and

the mirror element includes a reflective surface that faces the

front sidewall and that is convex relative to the front sidewall.

A primary image element is provided that is positioned proxi

mate to the reflective surface between the reflective surface

and the front sidewall. The primary image element and the

reflective surface are visible through at least a portion of the

front sidewall. The primary image element may be a printed

image provided on the reflective surface such as through

printing on the surface or it may be applied as a label, decal,

or the like. The reflective surface may be spherical or be

elongate with an arcuate cross section when viewed along a

longitudinal axis of the body. The body may also include a

rear sidewall (e.g., a sidewall that extends about a periphery or

circumference) such that the front and rear sidewalls join to

define an inner chamber for receiving liquid (e.g., a bottle or

other container), and the mirror element is positioned within

this inner chamber.

[0012] A cover or lid (such as a threaded lid ofa liquid soap

pump assembly or a threaded or snap lid ofa drink cup/glass)

may be included over an opening of one end of the body. An

inlet tube or straw may extend from the cover into the inner

chamber with the mirror element extending along and being

attached at least partially to the tube/straw so as to conceal the

tube from view through portions of the front sidewall. The

body may also be formed with a unitary piece of transparent

or translucent material such as plastic, ceramic, or glass with

the mirror element mounted or positioned within this unitary

piece of material(s). Further, a framing element may be pro

vided on or proximate to the front sidewall with one or more

background image elements facing inward toward the reflec

tive surface. A substantially transparent viewing window may

be provided that is free or partially free of the background

images that directs a viewer’s line of sight through the body to

the reflective surface and the primary image. Foreground

image elements may be provided to define the outer bound

aries ofthis window and face away from the reflective surface

to be viewed as being on a different plane/in a different

dimension than the background images and the primary

image (all of which may be viewed concurrently). A light

source, such as an LED or the like, may be included in the

apparatus to generate light for illuminating at least the pri

mary image, and this light source(s) may be provided in a base

of the body and/or on the sides or top/cover of the body.

[0013] According to another aspect of the invention, an

optical illusion device or container is provided such as a

drinking glass/cup or other container. The optical illusion

device includes a body with a tubular sidewall extending from

an opening at a first end to an opening at a second end. A base

assembly is provided at the second end, e.g., to form an inner

chamber within the tubular or substantially cylindrical side

wall for receiving liquid. The base assembly includes a top

wall, a bottom wall, and a sidewall that together form or

define an inner chamber. A visual display assembly is pro

vided that includes a mirror element with a convex reflective

surface (e.g., a spherical convex mirror or the like) positioned

within the chamber with the reflective surface facing the top

wall of the base assembly. A primary image element is pro

vided proximate to the reflective surface such that the primary

image and mirror element can be observed by a viewer via the

opening in the body at the first end of the tubular sidewall. A

framing element may be included in the visual display assem

bly such as proximate to the top wall of the base assembly,

with the framing element including a set of background

image elements positioned to face the reflective surface.

[0014] A viewing window may be provided in the framing

element that provides a line of sight from the opening at the

first end of the sidewall to the primary image element and the

reflective surface, with the framing surface in some cases

including foreground images exposed to or facing the open

ing of the first end for concurrent viewing with the primary

image and background images. The mirror element may be

rigidly mounted within the inner chamber or be mounted for

movement so as to animate the primary image such as pro

viding a volume of at least translucent liquid in the chamber

and floating the mirror element, mounting the mirror element

on a resilient member attached at the other end to the bottom

wall of the base assembly, or providing the mirror element

with pinwheel-like mounting to pivot on the end of a rigid

mounting member attached to the bottom wall of the base

assembly.

[0015] BRIEF DESCRIPTION OF THE DRAWINGS

[0016] FIG. 1 is an exploded perspective view of a con

tainer or cup with a visual display assembly of the present

invention for generating an image or graphic display to a

viewer outside the container that looks through the open end

of the cup toward the cup base;

[0017] FIG. 2 illustrates the container of FIG. 1 in

assembled form viewed from the open end of the cup toward

the display assembly provided in the base;
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[0025] Briefly, the present invention is directed to optical

illusion devices such as objects or products (e.g., drinking

glasses, sports bottles, visual display consumer products, soft

soap and other containers with straws/tubes, and the like) that

are packaged, labeled, and/or designed to create an image that

appears displaced from the object’s surfaces. The invention is

particularly well suited for use with objects or assemblies that

have substantially transparent or translucent walls (or at least

a portion that is translucent or at least partially transparent)

and that may be used to contain or hold clear or translucent

liquids, but the invention is also useful for creating displays

when the objects or assemblies are emptied, which makes it

attractive for use with keepsake, promotional, and reusable

products. Devices, objects, products, and the like produced or

designed according to the invention are able to achieve such

floating, multidimensional, and/or multi-effect imaging by

providing a visual display assembly on an exterior or interior

surface, as an integral component of, or within a clear or

translucent sidewall (e.g., a clear or substantially clear plastic,

ceramic, or glass sidewall ofan optical illusion device such as

a consumer product or retail object).

[0026] The visual display assembly used to create these

“magic” affects is typically made up of a mirror or reflector

element provided at a location that is spaced apart from a

translucent front portion of a sidewall or apart from an open

portion (such as the open end of a cup/glass or similar open-

ended container). The front portion of the sidewall or another

aspect of the container may include an optional framing ele

ment with a view port or window to direct a viewer’s line of

sight toward the mirror element. The mirror element includes

a convex reflective surface on its interior side (or side exposed

toward a viewer and the opening) or side that is placed proxi

mate to the sidewall or other viewing port. A central or pri

mary image is positioned in front of or proximate to the

reflective surface, e.g., printed on this reflective surface, sand

wiched between the reflective surface and the view port ofthe

DETAILED DESCRIPTION OF THE PREFERRED

EMBODIMENTS

[0018] FIG. 3 is a side view of a container or cup similar to

that shown in FIGS. 1 and 2 but including a modified base/

display assembly that provides animation of the primary

image with a floating reflector element;

[0019] FIG. 4 is a side view similar of a cup or container

similar to FIG. 3 showing use of a spring (or resilient mem

ber) to mount the reflector element to a surface of the base;

[0020] FIG. 5 is a side view similarto FIGS. 3 and 4 ofa cup

or container showing use of a pinwheel-type mounting of the

reflector element to create animation/movement with a spin

ning or rotating reflector surface;

[0021] FIG. 6 is an exploded view of a display device using

a solid body or block to support the visual display assembly

including an elongate, convex reflector positioned within the

solid body;

[0022] FIGS. 7A and 7B illustrate a container, such as a soft

soap or similar bottle, configured with a display assembly

according to an embodiment of the invention with a concave

reflector attached to the pump assembly tube;

[0023] FIG. 8 is side view of a container (e.g., a canteen)

with a visual display assembly according to an embodiment

of the invention using a planar reflector/mirror in combina

tion with a spaced apart lens element; and

[0024] FIG. 9 is a partially exploded view of the container

of FIG. 8.

framing element (or base lens in some cup applications). The

framing element includes a viewing window or port that is

transparent and permits a viewer’s line of sight to be toward

the central image on or near the reflective surface. The fram

ing element also includes background images that may be

provided on an interior surface ofthe framing element such as

on the interior of a container sidewall, a base lens of a cup/

glass, and/or a label (e.g., a front label or portion of a wrap

around label or a label applied to the interior surface ofa base

assembly of a cup or glass).

[0027] The background images are visible through the

viewing window as they are reflected off of the reflective

surface. The framing element may also include foreground

images as separate printed images on an exterior surface of a

label or as the reverse side of the printed image used to

provide the background images . These foreground images are

positioned about the viewing port and are visible from outside

the optical illusion device. The inner sidewall surfaces of a

container such as a glass may include contours three-dimen

sional and/or include additional foreground or depth-creating

images (e.g., printed imagery on the inner surfaces ofa drink

ing cup may be used to provide additional images that add to

the 3D or other visual effect. The resulting display comprises

a composite image or display in which the foreground (and/or

depth-creating) images appear in front of the central image,

the central image appears to be on the rear wall or inside the

optical illusion device such floating inside a drinking cup

when viewed through the open end, and the background

images appear to be behind the central image. In many cases,

the composite image creates an illusion that the primary

image is displaced within the container as ifit were floating in

the optical illusion device or container. The devices, objects,

products, assemblies, and the like described herein are in this

manner able to effectively create a multilayer or multidimen

sional display by providing a composite image by combining

image components attached to or provided as part of the

device. In some embodiments, the visual display is enhanced

by optical effects provided by the label, the sidewall, and also

inclusion of clear or translucent liquids within the interior

portions of the device between the framing or lens element

and the mirror element with its convex reflective surface.

[0028] In some embodiments, further enhancements of the

image are achieved by printing or configuring the images to

account for distortions or optical effects due to the sidewall

(s), the curvature ofthe reflective surface, the refractive index

and diameter (or width) of the interior space defined by the

sidewall(s), and/or other optical parameters. For example, the

primary or central image may be printed with more width

(i.e., wider) to account for optical effects that cause the image

created to be thinner than the printed image, and similarly, the

background images may be pre-distorted by printing them

with a width that is greater or narrower than desired in the

visual display to account for optical effects that cause the

viewed image to be different than the printed version.

[0029] The framing or lens element may in some embodi

ments be formed by printing the foreground images on an

opaque frame or background on an exterior surface of a label

to be applied to a container exterior surfaces or to a surface of

a base assembly or other component containing the reflector

element. In such cases, the background may define the clear

viewing window (e.g., a circle, an oval, a square, or other

useful shape for permitting or directing a viewer’s line of

sight onto the primary or central image). In these cases, the

background images may be provided on the interior surface of
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the label behind the foreground images but typically not in the

viewing window. In other embodiments, the framing element

is provided on a clear label (e.g., on the interior surface of the

label and/or on the exterior surface of the label) or formed

directly on a sidewall or lens element and includes a pattern

that is visible both from the exterior ofthe device and through

the viewing window due to reflection. In certain embodi

ments, the viewing window may not necessarily be a defined

shape but simply be provided by the configuration of the

printed pattern (e.g., a viewer can view the reflective surface

and the primary image and background image through clear

portions of the pattern and these clear portions make up the

viewing window or portal in these embodiments).

[0030] FIGS. 1 and 2 illustrate an embodiment ofan optical

illusion device or container 100 according to the invention

that makes use of properties of convex mirrors to achieve a

desired visual display. As shown, the container 100 may take

the form of a drinking glass/cup or other elongate cylinder or

tube with an open end (or an end with a transparent/translu-

cent cover) for viewing the display provided in the base or

bottom of the cup. As shown, the container 112 includes

hollow, generally cylindrical sidewall 112 with an opening

113 at a first end and at a second distal end 118. In some cases,

the sidewalls 112 are cylindrical (e.g., with the same diameter

throughout) while in others the opening 113 may be larger

than the opening at base end 118 (e.g., the diameter of side

wall 112 may be smaller at 118 as is often the case with

drinking or stadium-type glasses). The container 100 is

adapted to create a multi-dimensional or 3D display, and, to

this end, the inner surface 114 ofthe sidewall 112 may include

artwork or foreground, depth-creating images 116, which

may be printed images, labels/decals, images formed with the

walls 112, or the like that are substantially planar or be

recessed or raised from the surface 114 to create a desired

effect. In the undersea example shown, the images may pro

vide images of items found nearer to a surface ofwater such

as the water itself, fish, plants, coral, and so on with items

found nearer to the bottom ofwater provided near end 118 of

sidewall 112 such as sand, rocks, bottom-dwelling creatures,

and so on. In this manner, an effect of depth can be provided

in other scenes/applications, and such depth with images 116

is useful for creating a 3D effect when a primary image is

reflected so as to appear to be displaced or spaced-apart from

the end 118 (e.g., to float within the cup 100).

[0031] A visual display assembly 120 is attached to the end

118 of the sidewall 112 (or inserted into the sidewall 112

similar to a plug or the like to be flush with end 18). Note, the

artwork/images 116 provided on sidewall 114 may be con

sidered to be an element of the display assembly 120 and so

may an optional cover/lens (not shows) that may be provided

over or at the opening 113 in some applications. The display

assembly 120 includes a base or bottom assembly 150 with a

surface 152 that is positioned proximate to the end 118 to face

the interior ofthe cup 100 (e.g., to contact liquids contained in

the cup 100 or to provide the bottom surface of the cup 100).

The surface or top wall 152 may be planar or be somewhat

curved such as concave or convex as is common in many

drinking glasses (e.g., the bottom surface 152 may bulge

inward a small amount so as to provide structural strength to

a plastic implementation of the container 100 but this is not

required to practice the invention).

[0032] The visual display assembly 120 further includes a

framing element 130 that may be a label or be a layer(s) ofink

applied to the surface or top wall 152 (or be provided on the

inner portion of base 152 to avoid contact with liquids in the

container 100 when the container 100 is a drinking glass). The

framing element 130 may include a frame (or exterior-view

able) portion 132 that may be substantially opaque in some

cases to provide a backdrop for foreground images 134 that

may be observed by a viewer through the opening 113 (e.g.,

the opening 113 may be considered a first viewing window or

portal for container 100). Additionally, a viewing window or

portal 138 is provided in the frame 132 and may be an actual

defined transparent or translucent portion of the framing ele

ment 130 with edges/boundaries defined by the frame 132 as

shown or may be a more irregularly shaped window or space

through the foreground figures or images 134. On an under

side or back surface 140 of the framing element 130, one or

more background images 144 are provided that are facing and

proximate to the surface 152 and/or to the interior of the base

150 and reflective surface 162.

[0033] The viewing window 138 is used to direct a line of

sight of a viewer looking through the opening 113 toward or

into the base 150. In this respect, the framing element 130

along with the top wall 152 may be considered a bottom lens

orwindowofthe container 100 into the base 150. The bottom

150 typically is formed of substantially transparent or at least

translucent material such as glass, ceramic, and plastic to

allow light to pass from the inner portion of the container 100

into the base 150 through the lens or top wall 152. The

sidewalls of the base 150 may also be clear or translucent to

allow light to pass into the base 150 (e.g., to light the primary

image 166) or may be colored to be less transmissive to light

or to even be opaque to hide the display assembly 120 com

ponents from a user of the container (e.g., to facilitate the

illusion or magic effect). In some embodiments, the base 150

may include one or more light sources (not shown) such as

light emitting diodes (LEDs) that direct white or colored light

onto the primary image 166 and/or onto the background

images 144).

[0034] Significantly, the visual display assembly 120

includes a mirror element 160 that is shown in FIGS. 1 and 2

to be mounted rigidly onto the base 150 (e.g., distal or spaced

apart by a separation distance, d , from the top wall or

surface 152 and framing element 130). The mirror element

160 includes a convex mirror or reflective surface 162 that

may cover a portion or all (as shown) of the lower or bottom

of the base 150 (e.g., have same or smaller diameter as the

base 150). The convex reflective surface (or diverging mirror)

162 is generally a curved mirror in which the reflective sur

face 162 bulges toward the opening 113 or the light source or

light passing through the opening 113 (note, in some cases,

the sidewall 112 is adapted to block light and in other cases

light is allowed to pass through the sidewall 112 or may even

include light sources (e.g., LEDs) or light directing elements/

lenses or the like). In other words, the center of curvature is

some distance behind the surface 162 (or opposite the framing

element 130). In addition to the convex reflective surface 162,

the mirror element 160 includes a primary image 166 that is

provided in this embodiment as a printed image or label/decal

positioned on or abutting the surface 162 (e.g., centrally posi

tioned upon the mirror element 160 and aligned with the

viewing window 138). By selecting the separation distance,

d , the position of the foreground images 134 in front or

relative to the displayed/viewed image 166 in the container

may be controlled as well as the position of the background

images 144 that are reflected from the surface 162 to the

viewer through the framing element 130. FIG. 2 illustrates
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is mounted to the bottom surface 454 with a resilient member

456, which is shown in this embodiment as a spring but other

resilient members may be used such as flexible rods. Again,

the mirror element 460 is sized with a diameter that is less

than the diameter ofthe base 450 and a thickness less than the

depth ofthe void space or chamber to facilitate a desired range

of movement of the mirror element 460 in the base 450. In

use, the mirror element 460 moves or wiggles on the spring

456 as the cup/glass 400 is moved or shaken by a user or

viewer, and the movement causes the primary image 466 to

move and, in some cases, the background or reflected images

to also move.

[0037] FIG. 5 illustrates another container 500 with ani

mated 3D visual imagery. In this embodiment, the visual

display assembly 520 is made up of a base assembly 550 that

again includes a chamber or void between a top wall/surface

552 and a bottom wall/surface 554. The mirror element 560

includes a convex reflective surface 562 facing upward into

the cup 500 with a primary image 566 printed or provided

(such as a decal/label or the like) on or near the surface 562.

The mirror element 560 may be configured to spin or rotate by

mounting to the bottom 554 via pin or rod 556 that passes

through the surface 562 at 558 such as when 556 is a pin or

similar component (or element 558 may be a connector to the

rod 556). Optionally, one or more weights or counterweights

557, such as at or near the periphery of the surface 562 (but

typically on a back or underside surface of the element 560),

may be provided to cause the spinning 559 about the connec

tion 558 or pin/rod 556 when the container 500 is moved by a

user viewing the image 566 (e.g., the weight(s) 557 may

encourage spinning as they respond to gravity to move the

surface 562 to place the weight 557 near the “bottom” of the

base chamber as it may be rotated about its longitudinal axis.

[0038] In some embodiments, the containers, cups, or

glasses of FIGS. 1-5 are replaced with a solid object (e.g., a

block, a rod, or the like) and a visual display assembly is

provided on and/or in the solid object (e.g., the solid object

may support the components of the visual display assembly

and also act as a lens). For example, a label or labels providing

all or portions (e.g., the frame element) of the visual display

assembly with its framing element and mirror element may be

applied to a cylinder formed ofa clear or translucent material

such as a glass, ceramic or plastic (e.g., acrylic orthe like) rod.

The use of a cylindrical object in place of the open/hollow

containers of FIGS. 1-5 achieves similar or, in some cases,

improved visual effects/results because the optical character

istics of the solid object are more readily understood and

selected to achieve a desired effect when compared with a

liquid provided in a container.

[0039] FIG. 6 illustrates an optical illusion device or object

600 that includes a solid or substantially solid body 610 with

a “front” portion or sidewall 614. The device 600 includes the

visual display assembly 620 that includes a frame element

630 that is attached or provided on the front sidewall 614 of

the body 610. A mirror element 622 with an elongate (e.g., the

mirror element may be spherical or more elongate as shown to

extend a fraction of or the entire height of the body 610) and

convex reflective surface 628 is provided or positioned within

the block/body 610 such as spaced apart a distance, d, from

the front sidewall 614 and frame element 630. A primary

image 629 is provided on the surface 628 or within the block

610 (such as “floating” between the surface 628 and surface

614/framing element 620 or behind the surface 628 such as

within the body 610 or on a back surface of the body 610 with

from displayed imagery as may be seen through the opening

113 of container 100 by a viewer. As shown, a set of fore

ground images is presented by the sidewall images 116 as

well as the images 134 on the framing element 130. Further,

the primary image 166 is displayed through the viewing win

dow 138 of the framing element 30 and appears to be spaced

apart from the bottom or base 150 of the glass/cup 100. Yet

further, the background images 144 are reflected from the

surface 162 through the viewing window and may appear to

be behind the primary image 166 (e.g., may appear to be

behind the reflective surface 162 depending upon the size of

the separation distance, d ). The actual effect and location

of the various images will also depend upon the amount of

curvature provided for the reflective surface. In some embodi

ments, animation of the foreground images 134 and/or back

ground images 144 is provided such as providing these

images as solid objects that are suspended in liquid in the

framing element 130 (such as in two separate layers with the

foreground image elements 134 in a layer near the surface 152

and the background image elements 144 in a layer near the

surface 162) or otherwise mounted for movement (such as on

springs/resilient or flexible mounts, as pinwheels, or the like).

Likewise, the side image elements may be provided wholly or

in part in a clear or colored liquid contained within sidewall

112 to provide animation to these foreground features.

[0035] Animation of the visual display may be provided by

allowing the mirror element to move rather than providing

rigid mounting as shown in FIGS. 1 and 2. For example, FIG.

3 illustrates another embodiment of a container 300 with a

visual display assembly 320 adapted for animation, with

shared aspects or elements such as the container wall 112

having similar numbering as in FIGS. 1 and 2 and not

described in further detail. As shown, the display assembly

320 includes a base or bottom assembly 350 with a top surface

or wall 352 (again that may be planar or curved to be concave

or convex), and the assembly 350 includes a chamber or void

space in which a liquid 368 may be provided or contained.

The liquid 368 typically would be at least translucent to light

and may be colorless or be tinted/colored to achieve a desired

effect. The assembly 320 also includes a mirror element 360

with a convex reflective surface 362. In this embodiment to

allow movement the surface or mirror 362 has a diameter (or

width) that is less than the diameter of the base 350 (and also

a thickness that is less than the depth of the void space or

chamber containing the liquid 3 68). A primary image element

366 is provided upon the reflective surface 362 (e.g., at the

central portion facing the top wall or surface 352 ofthe base).

Animation or movement ofthe primary image 366 (and back

ground images in some cases) is created when the mirror 360

bobs or moves about in the liquid 368 such as when the cup

300 is shaken or moved by a viewer looking through the

opening 113 of sidewall 112. The framing element 130 is

provided to present foreground images, a viewing window (or

line of sight areas), and/or background images.

[0036] FIG. 4 illustrates another container 400 with a visual

display assembly 420 proving animation or movement of the

primary image. As shown, the base assembly 450 is config

ured with a chamber between a top surface 452 and a bottom

surface 454. The mirror element 460 is positioned within this

void space and includes a convex shaped reflective surface

462 and a primary image element 466 on this surface 462. In

other embodiments, the primary image 466 may be posi

tioned apart from the surface 462 such as nearer to the top wall

452 or nearer to the bottom wall 454. The mirror element 460
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proximate the reflective surface as discussed above and may

be flat or thin and have the same cross sectional shape as the

reflective surface. The framing and mirror elements may be

offset from the exterior surface ofthe rear and front side-walls

of the body, respectively, such as at distances that may be

equal or differ to practice the invention and range from a few

mils up to half an inch or more. Solid body-type devices such

as that shown in FIG. 6 or described in this paragraph are

useful for illustrating that the visual display assembly of the

invention can be used in a wide variety ofproducts to achieve

an optical illusion as long as the convex mirror element and its

reflective surface and primary image can be seen through a

container, product or object body, or the like. Typically, a

framing element is also provided but can be provided on an

external surface, on an interior surface, as part ofthe products

exterior walls, or embedded in such a wall or body of the

device.

[0042] In some embodiment, a visual display assembly

may be utilized not only to create a desirable multi-dimen

sional visual display but to also create an illusion or effect to

hide portions of the structure of a the device or container. For

example, there are presently many containers that include

straws or tubes that extend from a cover or pump element into

the container such as to allow the liquid to be drank (such as

in many portable or sport drink bottles) or to be pumped out

(such as with a soft soap or similar container). To differentiate

one such container from another at the point ofsale or point of

use, it may be desirable to both hide the straw/tube but also to

disguise how such concealment is achieved. With such a goal

in mind, some embodiments ofthe invention provide an elon

gate, convex mirror element adjacent and, in some cases,

attached to the straw/tube such that a person looking through

a side of the container sees a visual display but no (or only

portions of a) straw/tube.

[0043] FIGS. 7A and 7B illustrate a container 700 adapted

to conceal an inlet straw or tube 758 with a multi-dimensional

display screen. As shown, the container 700 takes the form of

a bottle such as may be used for liquid soap or other products

that are dispensed with a pump assembly 750. The container

bottle is provided by a sidewall 712 with a front portion or

front sidewall 714 and a rear portion or rear sidewall 716 (e.g.,

the front portion is adapted to allow a user to view the contents

of the container 700 while the rear portion may be provide

product information and be less likely to be transparent). The

container 700 further includes a threaded opening or top 713

for receiving a threaded portion 754 of the pump assembly

750. The pump assembly 750 also includes a pump lever or

trigger 752 with an outlet or spout and an inlet straw or tube

758 that extends from the pump lever 752 for insertion

through the opening 713 into the void or chamber provided

within the sidewall 712 of the container 700 (e.g., with an

opening of the tube 758 positioned near the bottom of the

container 700 when the threaded portion 754 is mated with

the threaded opening 713).

[0044] A visual display assembly is provided with a mirror

element 722 and a framing element 730. The framing element

730 in this embodiment is provided as images printed directly

upon the exterior surface of the front sidewall 714 Out could

readily be provided with a label and/or decals). As shown, the

framing assembly 730 includes foreground images 744

(which may also be act as background images if/when they

are reflected by the mirror element 722). The framing element

730 also includes a viewing window or port 738 defined by

blank or at least translucent spaces between the foreground

the surface 628 including a second view port of transparent

material or a hole/opening lacking reflective material or oth

erwise as described herein). The body 610 is shown to have a

cylindrical configuration with a circular cross section (when

viewed along its longitudinal axis) but many other cross sec

tional shapes may be used such as oval, elliptical, square,

rectangular or the like (with some of these providing the

framing element 620 in a more planar form rather than having

a shape similar to and, in some cases, parallel to the mirror

element 622). The frame element 630 may be flexible or

conformable (e.g., a label or decal) and when applied or

attached to the sidewall 614 the element 630 may generally

conform to the shape of the body 610 and sidewall 614.

[0040] In addition to the curved, convex reflective surface

628 (e.g., with a curvature shown as 2F), an optical illusion is

achieved by the use ofbody 610 as an optical element or lens,

which in this case is cylindrical. The body 610 (at least at the

portion between the frame and mirror elements 622, 630) is

clear or substantially transparent/translucent and may be

formed of plastic (such as an acrylic or the like), glass,

ceramic, or the like or some combination thereofthat provide

desirable optical characteristics. The convex nature of the

mirror element 622 generally positions the primary image

629 nearer to the window 638, which makes getting light to

the image easier, which makes the image sharper and may

desirable if light is lost significantly in body 610 (e.g.,

depending on the material chosen and whether tint is pro

vided). The separation distance, d, may also be selected to

achieve a desired effect and/or to provide adequate lighting of

primary image 629 and reflective surface 628. Also, some

embodiments may include light sources (not shown) such as

in a base element that directs light up into the body 610, in a

cover that directs light down into the body, and/or with side-

mounted lights that direct light onto one or both sides 624,

626 of the mirror element 622.

[0041] In some cases, it may desirable to encase all or a

portion of the visual display assembly within the optical

illusion device or object. For example, the visual display

assembly in a container may be provided within the sidewalls

(such as with a hollow sidewall) or be provided on the interior

surfaces ofthe sidewall rather than on the exterior as is shown

in FIG. 6. If a solid body is used as is the case in FIG. 6, the

framing element and/or the mirror element may be embedded

or otherwise positioned or provided within the body itself. In

embodiments not shown, the body may have a square (or

non-circular) cross section such a&s rectangular, triangular,

or other shape may be used to practice solid or partially

solid-body applications of the invention. These other cross

sectional shapes may be utilized in part because the visual

display assembly is positioned within the body and is

arranged to have a nonplanar or arcuate cross section as was

the case of the assembly 620 in FIG. 6, with the framing and

mirror elements having a radius (e.g., the same radius is

typically used but the framing and mirror elements may have

differing radii in some cases). A relatively thick substrate may

be used for the mirror element and frame element to provide

a desired level of rigidity, and these elements may be posi

tioned in a base in an arcuate configuration. The body may be

formed, poured, or molded about the framing and mirror

elements. In this manner, the embedded visual display assem

bly provides a convex elongate or spherical reflective surface

that faces the backside of framing element so as to reflect

background images provided on this back or inner surface of

the framing element. A primary image may be provided on or

EX2013 / PGR2024-00035 / Page 16 of 26 
MPL Brands NV, Inc. v. Buzzballz, LLC



US 2009/0272015 Al Nov. 5, 2009

7

images 744 that allow a viewer’s line of sight to be directed

into the internal void or chamber of container 700.

[0045] Significantly, the visual display assembly includes a

mirror element 722 with a depth or length that extends along

a length ofthe tube, LaZ)(,, to hide or conceal this portion ofthe

tube 758. The mirror element 722 includes a front surface 726

facing or proximate to the framing element 730. A reflective

surface 728 is provided on the surface 726 and may cover

substantially all or a smaller portion of the surface 728 and

may take the same shape as the surface 726 or a different

shape. The mirror element 722 is shown to be rectangular but

other shapes may be used. A primary image 729 is printed on

or otherwise provided on the reflective surface 728 such as

with printing of ink or with a decal/sticker/label that is

attached with adhesive or other mounting techniques. The

image 729 may be centrally positioned on reflective surface

728 or be off-center in some cases and may be a single image

or two or more images. The mirror element 722 may be

attached along the entire or portions ofthe length, LaZ)(,, ofthe

tube 758 such as with an adhesive or other attachment meth

ods.

[0046] In practice or assembly, the mirror element 722 is

typically formed of a material with memory (e.g., that

attempts to return to a curved or more planar shape) and is

wrapped about the tube 758 after being affixed to the tube 758

to allow the tube 758 and mirror 722 to be inserted in the

opening 713 (such as after a volume of a liquid product has

been injected or inserted into the container 700). Once

inserted, the sheet or mirror element 722 folds or expands

back to its more planar shape as shown in FIG. 7B. In this

form, the reflective surface 728 provides an elongate but

convex shape relative to the front sidewall 714 and framing

element 730 (e.g., such as about the shape of the front side

wall which may be an arc of a relatively large diameter circle

or a semicircle), and the sheet or mirror 722 may be prevented

from becoming fully planar or at least concave by providing

it with a width that is greater than the width of the container

sidewall 712 (e.g., such that the sides or edges of the mirror

element 722 abut or contact the inner surfaces of the sidewall

712 to set or define its convex shape and/or its amount of

curvature). Typically, the primary image 729 is offset from

the front sidewall 714 and framing element 730 by about half

the diameter or thickness of the bottle 700 as shown. In use, a

viewer observes a multidimensional display created by the

visual display assembly as the viewer sees the foreground

images 744 in a first plane, looks through the viewing port 738

to also see the primary image 729 in a second plane behind the

foreground images (e.g., within the void space defined by the

sidewalls 712), and concurrently sees the backs of the images

744 as background images that appear behind the primary

image 729 when they are reflected offof the convex reflective

surface 728. The inlet tube 758 is hidden through the length,

LaZ)(,, covered by the mirror element 722, and this optical

illusion can be quite effective with proper design of the fram

ing element 730 and sizing and shaping (e.g., curvature) ofthe

reflector surface 728. As discussed, a similar arrangement

may be used with other container that include tubes/straws or

other features within the void space or chamber defined by the

sidewalls 712 and such effects may be used simply to hide the

contents themselves, which may involve providing differing

support structure for the mirror element 758 if a straw or tube

758 is not present in a container.

[0047] In some other embodiments, the convex mirror ele

ment may be combined with a magnifying lens provided as

part of the framing element such as within the viewing win

dow or port (e.g., the window itself may be a magnifying

lens). While in other cases, the magnifying lens is provided as

a separate component nearer to the viewer (i.e., further or

more distal to the reflective surface and the primary image) or

between the viewing window and the primary image/reflec-

tive surface. The use of a magnifying lens may be useful to

achieve a desired optical effect, which may include further

hiding or disguising reflection of a viewer’s face or other

items near or behind the viewer as they look into the viewing

window as such reflection of a viewer’s face or eyes can

lessen the optical illusion as it gives away the use of a mirror

to achieve the effect. In other embodiments, the reflective

surface may not be convex as shown in FIGS. 1-7 but instead

be concave or planar (or substantially planar) to achieve a

useful visual display.

[0048] For example, FIGS. 8 and 9 illustrate an optical

illusion device or container 800 of an embodiment of the

inventionthat combines a magnifying lens (i.e., element 814)

with a spaced-apart or offset, planar mirror element (i.e.,

element 824) to provide a unique visual display that hides the

use ofa mirror. As shown, the container 800 takes the form of

a canteen or similar product/toy for holding a volume of

liquid in a body 820 with an inner chamber or void space

defined by a sidewall 822. A faceplate or frame structure 810

may be mounted or attached to the sidewall 822 such as

adjacent or covering a display surface 823 (e.g., a planar or

curved surface upon the body 820 that is to be used for

displaying imagery to a viewer through the frame structure

810) on the sidewall 822. The faceplate 810 may be arced or

semi-spherical in shape so as to create a spacing or separation

distance between its outer surface, which includes an opening

or hole 812 for receiving a lens 814, and the display surface

823 (e.g., a few mils up to 0.75 inches or more depending

upon the configuration ofthe lens 814 and the particular effect

being created with container 800).

[0049] As shown, the lens 814 is mounted to the faceplate

810 such that at least portions of it extend through or are at

least proximate to the opening 812 (e.g., are flush with the

exterior surface ofthe faceplate 81 0 or are somewhat raised or

recessed). The faceplate 810 provides the function of the

framing elements in previously-discussed embodiments and

foreground images (not shown) may be provided on its exte

rior such as with printed/painted images, labeling, molding

3D surfaces in the faceplate 810, and the like. The hole 812

with the lens 814 provide a function similar to the viewing

windows ofother embodiment as the lens 814 directs a view

er’s line of sight one to the display surface 823. Additional

foreground images 818 may be provided on the outer surfaces

of the lens 814 or the images 818 may be provided upon the

back or inner surface of the lens 814 to provide foreground

and also background images when they are reflected by the

mirror surface 824.

[0050] The lens 814 is generally selected to be a magnify

ing lens and focus at about the display surface 823 and mag

nify a primary image 828 provided on this surface. More

specifically, the primary image 828 is typically positioned

upon a reflective surface or mirror element 824 that is aligned

with the position of the lens 814 (e.g., the element 824 is

centered upon the display surface 823 when the lens 814 is

centered on the faceplate 81 0 to align these two components) .

The mirror element 824 typically will take the shape of the

display surface 823 which may be somewhat curved to pro

vide a concave or convex surface or to provide a substantially
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planar mirror as is the case in some preferred embodiments.

The mirror element 824 may have a variety of shapes to

practice the invention (e.g. such as a shape similar to that of

the lens 814 or to the area focused upon by this lens) and

typically is selected to be large enough in size to cover the

entire area visible through the lens 814. However, in some

embodiments, additional images are provided on the display

surface 823 about the periphery ofthe mirror 824 and in these

cases the mirror element 824 may be smaller in size than the

lens 814 or its focus area. In some embodiments, the lens 814

takes the form of a Fresnel lens as shown but other lens

configurations may be utilized to practice the invention. A

useful feature is that the lens 814 is providing magnification

that enlarges the primary image 828 to the viewer placing the

image 828 in a different plane when viewed than foreground/

background images 818. Also, the magnification alters the

typical focal length of a planar or other shape mirror element

824 such that at a normal viewing distance (such as a few

inches up to about 2 feet) the viewer does not readily see their

own reflection, which conceals the working components pro

viding the optical illusion in a desirable fashion. In this

embodiment as well as the other embodiments of visual dis

play assemblies, the primary image 828 may be provided in a

number ofways such as with printed images directly upon the

mirror element 824 or with a decal/label applied to the ele

ment 824. In other cases, the mirror element 824 may be

provided with the image 828 through use of laser hologram

techniques similar to that used with credit cards and the like.

[0051] As noted in the first paragraph, U.S. patent applica

tion Ser. No. 1 1,463,941, filed Aug. 11, 2006, entitled “Opti

cal Illusion Device,” is incorporated herein by reference in

their entirety. That application describes in detail use of con

cave reflective surfaces in a variety of applications to create

visual effects. With the description ofFIGS. 1-9 of this appli

cation understood, it may be useful now to discuss the

description provided in the previously-filed and incorporated

reference to better understand a number of other embodi

ments of the present invention as well as configuration and

manufacture of those shown in FIG. 1-9. Figures are not

presented at this time because it is believed that the following

discussion along with an understanding of the embodiments

ofFIGS. 1-9 will make such alternative or additional embodi

ments of the invention clear to one skilled in the art.

[0052] Specifically, in addition to the container shown in

FIGS. 1-5 and 7A-9, atypical waterbottle-type container may

be adapted to practice the invention with a convex-reflective

surface provided within the container (even without a straw)

or on a back wall or surface if the container is not convention

but instead includes a convex rear surface (e.g., similar to

some flask designs). For example, a container may include a

sidewall with a first or front portion and a second or rear

portion. Of course, the designation of “front”, and “rear” for

a container or other object may be relatively arbitrary and

should not be considered limiting of the invention with the

intent being to describe two generally opposing portions,

such as sidewalls, of a container or object. The sidewall is

used to form a bottle or jar (e.g., a standard water or beverage

bottle, a consumer product container, or the like) with a cylin

drical cross section with a radius. The shape of such bottle or

jar may take many forms to practice the invention and the

radius may also vary widely, such as 0.25 inches to a few

inches to up to a foot ormore. The sidewall typically is formed

of clear or translucent materials such as clear or lightly col

ored plastic, ceramic, or glass. Sidewall may be single walled

or comprise multiple walls. The thickness of the sidewall is

not limiting to the invention but its thickness and material

properties are typically considered in achieving a desired

visual effect (e.g., by considering the refractive index of the

container sidewall).

[0053] The container may include a visual display assem

bly similar to that shown FIGS. 1-5 in its bottom or base or

more typically as shown in FIGS. 6-7B for creating a multi

layer or multidimensional display with a convex reflective

surface combined with a framing element. The visual display

assembly in such embodiments may be formed of two sepa

rate components that may be thought of as a mirror element

and a framing element, which are mounted, attached, or oth

erwise deposited, such as with adhesive to a rear portion or

wall or an internal chamber or receiving slot and to a front

portion of the sidewall, respectively. The framing element

(and, in some exterior labeling embodiment for the mirror

element) by heat shrinking ofa label or labels containing parts

of the visual display assembly, by tacking the mirror element

and applying a label or labels over the mirror element, or any

other useful method forproviding the visual display assembly

and its components on or within a container or other object.

The mirror element (such as element 622 or 722) may include

a label substrate (such as a plastic such as, but not limited to,

polyethylene terephthalate (PET), polyethylene (PE), poly

vinyl chloride (PVC), oriented polypropylene (OPP), poly

ester PETG, other plastic, paper, or other material useful for

labeling) with an exterior surface and an interior or contact

surface (e.g., a surface for receiving the reflective surface and

facing a viewer/framing element). The substrate ofthe mirror

element may be clear, translucent, opaque, or a variety of

clarity levels to meet the needs of a particular applications.

Optional text or graphic box(es) may be printed or attached to

the outer or back surface ofthe mirror element substrate, such

as to provide product data, provide additional graphics, or the

like.

[0054] As discussed above, the mirror element includes a

reflective surface that may be formed of materials that func

tion to reflect light that strikes it. In this regard, the reflective

surfaces of the invention may be formed integrally with the

substrate of mirror element or may be attached in a separate

operation or provided or formed as a separate element. In

these latter cases, the reflective surface may be a thin metallic

foil, another foil such as a metallized nylon, a metallized PET

film, or similar foil that has reflective properties, a deposited

coating, or any other single material or combination ofmate

rials that produce a reflective surface, which may in some

cases even include coatings that provide a different index of

refraction at the reflective surface.

[0055] A primary or central image may be printed or oth

erwise positioned or provided on or proximate to the reflec

tive surfaces of the invention. The primary image in some

embodiments is selected to be relatively squat or short (as

measured along a longitudinal axis of the container) and to be

relatively wide or fat. This is because when the image is

viewed through the sidewall of the container (and front label

or framing element) and any liquid in a container, it may

appear to be narrower than provided on or near the convex

reflective surface. This can be thought of as “pre-distorting”

the image such that it appears with more expected or desired

proportions when viewed. The image may be a printed image

or, in some embodiments, the primary image may be an image

provided with electronic displays (such as liquid crystal dis

plays, flat screens, or the like) and/or may be an “object,” An
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object being understood to mean nearly any non-print or

monitor/display image such as a 2D or 3D object mounted or

provided on or proximate to the reflective surface. For

instance, the obj ect used for the primary image may be a coin,

a pressed flower, a butterfly or insect specimen, or nearly any

other object, and in these embodiments, it may be useful or

even necessary for the reflective surface to be spaced offofthe

side wall (such as when the sidewall is concave in cross

section as would be the case of conventional bottle or similar

container) and, in such containers, the convex—spherical or

elongate—reflective surface may be positioned within the

chamber or void space defined by the sidewalls (e.g., within

the contents of the container in some cases).

[0056] The container may be empty (or only contain air) or

it may be filled. If filled, the liquid, solid, or other material

contained therein may be relatively opaque causing the pri

mary image to be only visible when the liquid is removed or

the liquid may be transparent or translucent such as water,

carbonated, alcoholic, or other beverages, or a consumer

product such as shampoo, soap, bubble bath, perfume,

mouthwash, toothpaste, hair gels, sanitizers, or the like. The

invention is not limited to use with a particular liquid or

content for the containers, but it may be more effective in

creating a desired image with particular clear, substantially

transparent, or translucent liquids or solids (e.g., liquids or

solids that allow a significant or only a small amount of light

through and that are clear or tinted with color).

[0057] The visual display assembly may also include, as

discussed with reference to FIGS. 1-9, a framing element. For

example, the framing element may be provided with a sepa

rate label formed from a clear or translucent substrate, e.g., a

thin layer of a clear plastic or similar material, that is attached

with adhesive to the sidewall of the container, e.g., the adhe

sive may be provided as a thin layer on the label or about the

exterior/boundary of the framing element. The framing ele

ment may have an exterior surface and an interior surface

(that is near or abuts the exterior surface of the container in

label or similar applications). The exterior surface may be

opaque or substantially opaque (such as by coloring it white

or one or more other colors) and include one or more fore

ground images or patterns. The exterior surface or opaque

frame on the exterior or interior surface defines a viewing

portal or window that is transparent or translucent, i.e., does

not include the ink or printing that makes the frame portion

opaque. Alternatively, the framing element may be formed

from a single layer of translucent or semi-opaque material

with window formed as an opening through the material of

framing element.

[0058] The portal or viewing window of the invention may

be used to guide or direct a viewer’s line of sight through the

framing element, through a container wall (and any contents

contained therein or in the interior container chamber), and to

the reflective surface and the primary image. The shape of the

port may be oval or the shape may be circular, square, rect

angular, triangular, or other shapes. In some cases, the win

dow or port may have an irregular shape (and may even

include some foreground images) as shown in FIGS. 7A and

7B. The viewing window typically is selected to be the same

size or smaller than the primary image although this is not a

requirement with it being larger in some cases and also may

have a shape similar to that of the primary image but, again,

this is not a limiting design parameter. Generally, the viewing

window is selected to have a size and shape that minimizes or

controls the amount ofmirror or reflective surface that is not

“covered” by the foreground images and/or framing element

so as to enhance the achieved imagery or illusion (e.g., by

reducing reflections of a viewer and other objects outside the

container). The viewing window may be permanently opened

or may be covered with a removable cover or flap (not shown)

that allows a user to open or expose window when desired.

[0059] On the interior surf ace of the framing element, one

or more background images may be provided, and these

images may be printed or otherwise attached to the interior (or

inward facing) surface or, in some cases, be provided as

separate elements from the interior surface. The background

images are positioned adjacent the viewing port and posi

tioned so as to frame the primary image when viewed on the

reflective surface through the viewing port. The background

images may be printed in mirror image arrangement so that

they appear reversed or transposed (i.e., “correct”) when

viewed in the reflective surface or are selected such that they

appear correct or normal in the mirror. For example, stars may

be used for the background images because they appear prop

erly oriented when viewed directly or in a mirror or reflective

surface. In other embodiments, exterior, front, or framing

surface is not opaque and in these embodiments, the fore

ground and background images are typically visible directly

as foreground images and through the reflective surface as

background images behind the central image.

[0060] The foreground images (and frame/surface), back

ground images, and primary image may be provided as

decals, stamps, or labels in a separate operation, and/or these

images may be printed onto labels or elements that are

attached to the exterior portions ofa container and/or inserted

into hollow sidewalls, into the container chamber, and/or

placed into receiving sleeves or shelves on or in the container.

The particular process used for applying the images may be

any of a number of printing techniques used in the labeling

and packaging industries. For example, the images may be

applied through flexographic printing as this type ofprinting

is useful for applying thin uniform films of ink on plastic and

other materials. Alternatively, rotogravure may be used to

apply ink for the images to the mirror and framing elements.

In other cases, screen printing, web printing, pad transfer

printing, letterpress printing, jet printing, or some other tech

nique ofprinting may be used to practice the invention. Foil or

other material may be used for reflective surfaces that may be

quite thin relative to the label or element substrates, which

may be several mils thick. In other cases, the mirror element

may be provided with a metallic foil, metallized nylon, met

allized PET film, a reflective coating, or the like, which may

be applied to the substrate of mirror element.

[0061] The width (or size) ofthe reflective surface may vary

to practice the invention. There may be a space or gap

between the mirror element and the framing element (e.g.,

between a front label and an interior positioned convex mirror

element). The framing element may be mounted on a front

portion of a container sidewall such as by using adhesive to

attach the inner surface of the framing element to the exterior

surface ofthe sidewall . The framing element may be mounted

relative to the mirror element such that the viewing port or

window guides a viewer’s line of sight through the viewing

port, the container and its contents to the primary image and

convex reflective surface. This may be thought of as register

ing or aligning the port as well as foreground and background

images with the mirror element and its reflective surface and

primary image.
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ing element of the visual display assembly and positioning

the mirror element within the container’s void space or cham

ber. However, it will be readily understood by those skilled in

the packaging and printing industries that the visual display

assembly or portions thereofmay be provided by other meth

ods such as printing directly on a container sidewall or by

deposition techniques. For example, the background images

and primary images may be printed or deposited on the inte

rior or exterior surfaces of the sidewalls followed by applying

or attaching a reflective surface or layer over the primary

image and a framing element with a viewing port over the

background images. Alternatively, the framing element may

be provided by deposition while the primary image and mir

ror element are provided by labeling techniques or any com

bination of such printing, deposition, or labeling methods

may used to form containers or objects of the present inven

tion. Also, certain embodiments of the invention provide one

or more of the components of the visual display assembly

within the container sidewalls such as on an interior surface,

as an integral part of such sidewalls (such as by providing 3D

contouring of the interior and/or exterior surfaces ofthe side

wall), within the a multi-layer or multi-component sidewall

(e.g., the background image, the primary image, and/or the

reflective surface or other components may be sandwiched or

otherwise provided between two layers (e.g., an inner and

outer layer) of multi-part sidewall), or even within the void

defined by the sidewalls.

[0066] In some embodiments, the foreground, background,

and/or primary images may be provided in a manner that

allows them to be changed. For example, a container may be

configured such that one or more of these images is a decal,

sticker, or the like that can be removed and replaced with a

differing decal, sticker, orthe like with a different image (e.g.,

allow a user to replace a primary image with a photograph of

themselves to place them in the display). These embodiments

may include having the primary image being provided on a

sticker or decal (or separate label) that can be “plugged” in or

inserted into a space in the reflective surface (such as by

leaving a hole or gap in the substrate upon which the reflective

surface is mounted or provided). Alternatively, the images

may be adapted for alteration such as by coloring, painting, or

the like or may be later provided by a consumer, e.g., by

providing a space or canvas area upon which the images may

be placed. In some cases, the images may be provided using

electronics rather than printing such that they may be changed

(e.g., by changing a screen provided on the reflective surface

or in the framing element to show differing images from

memory). For example, the primary image or primary image

element may be provided with a liquid crystal display (LCD),

a flat screen, or other electronic display device. In some cases,

a flexible electronic display such as a flexible LCD may be

used as the primary image element.

[0067] The invention provides an optical illusion assembly

(or visual display assembly) that may take the form of a label

or labels, decals, and other packaging and a lens system that

may take the form of a container as discussed above or take

other forms as described below (e.g., solid transparent objects

orthe like). The optical illusion assembly includes a primary

image provided on or near a mirror element with a reflective

surface. The reflective surface is typically at least slightly or

partially curved (at least on one axis) or is non-planar. Often,

this is achieved by providing the reflective surface on a con

formable mirror element (e.g., a metallic layer, metallized

plastic, or the like) on or attached to a thin, flexible plastic

[0062] As discussed throughout this description, the visual

display assembly and packaging concepts ofthe invention are

useful with a wide variety of container materials and shapes.

The containers may be filled with clear or translucent liquids,

gels, solids, or gases to allow viewing when the containers are

filled or may be used with opaque liquids, gels, or solids and

provide display when the contents are at least partially moved

or removed. For example, the container including a visual

display assembly of the invention may include a sidewall

(e.g., clear plastic, ceramic or glass) with a non-circular cross

section such as with a first or front wall or portion that is flat

(or only slightly curved) and a second or rear wall or portion

that is a semi -cylinder with a semi-circular or arc cross sec

tion (or parabolic, elliptical, or the like in other embodiments

not shown) such that the rear wall bulges toward the front wall

(e.g., is convex). In such a container, a mirror element may be

attached to the curved rear portion of the sidewall to also take

on a curved or arced cross sectional shape that has a curvature

ofthe rear sidewall, i.e., the mirror element is configured to be

an elongate convex reflector. The mirror element may include

a substrate that may be opaque or transparent with an outer

surface distal from the sidewall, which may optionally

include text or graphics visible from the outside of the con

tainer. A reflective surface may be provided on the inner

surface of the mirror element substrate and may cover all or a

portion of the substrate. A primary image may then be pro

vided on or adjacent the reflective surface (e.g., to be sur

rounded by the reflective surface) and may be printed or

attached directly to the reflective surface or to the rear portion.

[0063] A framing element may be mounted or provided on

the flat, front portion of the container or device sidewall. The

framing element may be similar to other framing elements

described herein with background images that are provided

adjacent to the exterior surface of the front portion. The label

or framing element may include a transparent or translucent

layer or substrate in which a viewing window or port is

provided, e.g., with its shape and size defined by the position

ing, size, and shape of the background images and the fore

ground images. The foreground images may be separate com

ponents as shown (e.g., a layer of ink, a decal, or the like) or

may be viewed versions of one side of the background

images. In use, the container or device directs a viewer’s line

of sight to the foreground images and through the port to the

reflective surface where the background images are visible

adjacent to and, behind the primary or central image.

[0064] Although the invention has been described and illus

trated with a certain degree of particularity, it is understood

that the present disclosure has been made only by way of

example, and that numerous changes in the combination and

arrangement ofparts can be resorted to by those skilled in the

art without departing from the spirit and scope of the inven

tion, as hereinafter claimed. For example, the visual display

assemblies shown and described above include a single

reflective surface with a single primary image and a single

viewing window, but other embodiments may include more

than one viewing window to direct a viewer’s line of sight to

one or more primary images provided on or proximate to one

or more reflective surfaces. The images and reflective surface

(s) may be provided on a smooth exterior surface of the

container that is typically curved outward and inward, respec

tively, from the container, with adjustments to pre-distortions

made to the printed images.

[0065] The illustrated embodiments generally show one or

two labels being applied to a container so as to provide fram-
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layer such as is found in wraparound labels attached to plastic

containers. The reflective surface may, in these cases, be

applied to a container or other object so as to take on the curve

or shape ofthe outer surfaces of the container or object walls.

In contrast, prior devices using mirrors generally used rigid,

planar mirrors (e.g., mirrors set at 45 degrees from a front

exterior surface) and often only achieved their effects by

placing three dimensional objects within the container or lens

portion (such as in cubes with mirrors). The curved mirror of

embodiments of the present invention provides significant

improvements by better disguising or hiding that a viewer is

looking at a mirror.

[0068] The optical illusion assembly and lens system of the

invention achieve several desirable results. The reflective sur

face with the proximate printed image and distal foreground

images along with the optical characteristics of the lens sys

tem create the illusion that the printed image appears in front

of the reflective surface such as inside a container or other

object. However, the configuration described above (such as

with reference to FIGS. 1-9) also creates an illusion that is

primarily viewable through the viewing port or portions ofthe

container or object opposite the reflective surface. Hence,

when a viewer chooses a viewing angle or line of sight not

through the viewing port or frame about such a port, the

viewer typically cannot see the primary image or at least the

image does not appear to be projected within the container or

object. This “disappearing” image furthers the illusion

achieved by the present invention. For example, if the con

tainer 700 of FIGS. 7A and 7B is viewed from the top or

bottom (e.g., upward or downward into the bottle), the image

729 is not visible within the container walls 712 while the

image 729 is clearly visible through port 738 and appears to

be within the container walls 712.

[0069] Yet further, the invention provides a self-animating

illusion in that as the container or object is moved or the

viewer moves so as to change the line of sight or viewing

angle through the viewing port the primary image being pro

jected also appears to move or is animated, which can be

heightened with the assemblies shown in FIGS. 3-5. This

illusion is achieved in some embodiments due to the com

bined use of a curved reflective surface and cylindrical lens

(e.g., container walls and contents). In these embodiments,

the change in viewing angle results in the primary image

moving relative to the foreground images and the reflected

background images. This self-animation effect improves the

illusion by better detaching the primary image from the sur

face of the mirror and from the foreground images and

reflected background images. In many cases, the sidewalls of

the container or body of the object on or in which the visual

display assembly is provided will be substantially transparent

or translucent light to allow a viewer to see through the

sidewalls and the interior of the container (which may be

filled with liquid or solid that adds to the optical effect by

providing more lens material or that is colored or opaque).

However, it may be desirable to only provide a portion of such

sidewalls that are transparent or translucent. For example, the

sidewall may be translucent where the mirror element or only

its reflective surface is positioned and where the framing

element or only its viewing port or window is positioned or

provided, and some or all of the rest of the sidewall or object

body may be less transparent to opaque.

[0070] The above description describes in detail the use of

the inventive concepts of a visual display assembly that

includes a convex reflective surface (e.g., a curved or nonpla-

nar mirror) with a proximate primary image, foreground and/

or background images and a lens or optical system to achieve

desirable optical imagery in containers. However, these

inventive concepts can readily be expanded to non-standard

“containers” and many other objects and products. In some

embodiments, the sidewall opposite the reflective surface is

textured to create the viewing port and to create the fore

ground and background images. For example, one or more

smooth areas may be provided on the front sidewall to provide

one or more viewing ports or windows and shapes may be

provided as raised or recessed surfaces in the sidewall. These

textured shapes or surfaces are then seen in the foreground as

images and also reflected from the reflective surface (e.g.,

mountains, stars, clouds, or nearly any other shape/design

such as a cave or other design). These textured surfaces or

shapes about the viewing port/window(s) may be provided in

the sidewall during fabrication of the container (such by pro

viding a particular mold for use in blow molding or the like)

or later attached in a separate operation (e.g., a plastic label

with a three dimensional surface may be attached to a con

tainer sidewall). Again, the images described herein may be

provided by deposition techniques and by techniques that add

or remove materials from surfaces (such as the interior or

exterior surfaces of label substrates or sidewalls ofcontainers

or surfaces of objects).

[0071] In another example, visual display assembly may be

provided as a more rigid package assembly rather than as with

a thin flexible label or labels. This may involve providing a

single piece or package assembly that is formed of plastic,

ceramic, glass, or other material (or includes such transparent

or translucent materials at least in the viewing port portion).

The package assembly may have a cylindrical, oval, clam

shell, or other cross section. The sidewalls are typically rela

tively rigid, such as 15 to 20 thousandths or more of plastic,

ceramic, glass, or other material. This package assembly

includes the framing element with the view port, foreground

images, and background images and also the reflective sur

face and primary image (which may also be provided on or in

the package contents). The sidewalls of this package assem

bly may provide the lens for the assembly and contents may

be placed within the package assembly. In other cases, a lens

element is inserted inside the container sidewalls with the

sidewalls acting as a sleeve that fits over the lens element or as

a shell (e.g., two halves of a clam shell or the like) that are

closed on or wrapped about a lens element. The lens element

may be a bottle or container or take on other forms, such as a

solid object such as a rod or cylinder formed of plastic,

ceramic, glass, or the like. The sidewalls of the package

assembly may configured to mate tightly or closely with the

sidewalls or, in some cases, a space is left between one or both

of the front and back sidewalls so as to achieve a differing

visual effect (e.g., to achieve a 3D effect).

[0072] Because the number and variety of products that

may incorporate the present invention are numerous it may be

useful to list a representative group of products that are con

sidered to be covered within the breadth of the above descrip

tion and language of various ones of the following claims. A

“container” is intended to be relatively broad term and

include nearly any object with walls having exterior surfaces

and may include objects that are solidwith the container walls

defining the shape and size of the object. The visual display

assembly is then typically applied or provided on the exterior

surfaces of such an object. In other cases, the visual display

assembly may be provided as part of one of these walls or
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even be provided on interior surfaces. Products that may

utilize the container and visual display assemblies of the

invention include, but are not limited to, bubble bath, sham

poo, and other consumer product bottles or containers, baby

bottles, aquariums, sport bottles, pens, perfume containers,

windshield fluids, translucent oil containers, toys with cylin

drical or non-planar surfaces such as teething devices, rattles,

and the like, beach balls, floatation devices, and other inflat

able toys and objects, syringes, intravenous pouch, glue

tubes/packages, globes (e.g., snow globes that may include

3D objects in the container and floating objects such as glitter

in the contained liquid), home/business water bottles and

purifiers, consumer water bottles, cups, and carbonated bev

erage containers.

[0073] When it is understood that the inventive concepts

described herein are applicable to non-standard containers

and objects that may be solid, the listing of products and

apparatus that may incorporate a visual display assembly of

the invention can be expanded even further. The following is

a non-exclusive listing ofother products that may incorporate

a visual display assembly: ornaments, devices with LED or

other sources of light for lighting the interior of the “con

tainer,” an alarm clock, floating/animated time face devices,

floating plasma-type TVs and electronics, lamps, comic

books, jewelry, key chains, and the like.

[0074] Further, these non-standard container embodiments

and the container embodiments (such as those shown in

FIGS. 1-7) may be adapted to achieve additional effects or to

have additional features. For example, light sources such as

LEDs or the like may be provided on or within the container

or assembly to light the container contents or to light one or

more of the images so as to achieve a desired effect (e.g., to

selectively illuminate portions of the image with the light

source). Other supplementary lighting such as conventional

table lamps, flashlights, or lighted display stands/cases may

be used to increase the quantity or quality of available light.

The use of supplementary lighting increases the quantity of

light available to produce the illusion and may improve the

quality ofthe illusion, compensate for lower reflectivity films,

and/or allow for darker images or designs whose performance

would be limited by relying on ambient lighting alone.

Supplementary lighting may be modulated to provide colors

and/or polarization or other qualities that are not readily con

trolled with ambient light alone and, therefore, enable a wider

variety of visual effects.

[0075] The visual display element or portions of such a

display element may be replaceable to allow one or more of

the images to be changed. Alternatively, the visual display

assembly or portions of it may be moveable (e.g., the assem

bly may be provided on a label or sleeve that can be rotated

about the periphery of the container), which may be used to

change the images being displayed (e.g., change the fore

ground and background images and/or change the primary

image). The visual display assembly may include multiple

viewing ports and/or reflective surfaces so as to provide mul

tiple panels for showing differing images and/or for telling a

story. In some embodiments, the container sidewall, the label

material, the image ink, and/or the container contents may be

temperature sensitive so as to change with varying tempera

tures (e.g., show a different character, changed character,

different/changed background and/or foreground images,

and the like in different temperature ranges). The images used

in the visual display assembly may be printed with ink to

allow them to be seen in the dark (i.e., glow in the dark effects)

or under a black light.

[0076] The images used in particular implementations may

be aesthetic, entertaining, and/or informational. For example,

the images may contain a barcode that implements a game

piece, coupon, or UPC code that is secure because it is formed

facing toward the inside ofa container. A security image (e.g.,

a barcode) may comprise portions of the primary image,

foreground image, and/or background image all of which

must be present in a composite image. This not only inhibits

tampering with the security image itself but also can provide

some confirmation ofproduct/container integrity as the com

posite image can be made to be very sensitive to container

damage or changes in the contents . The images can be used to

display product information such as ingredients, nutritional

information, directions for use, and the like. The images can

be contextually tied to the product (e.g., floating lemons in a

lemon flavored beverage) or contextually unrelated to the

product (e.g., cartoon characters or film promotional images

inside a cup).

[0077] The visual effects may be achieved in container,

objects, or a variety of “optical illusion devices” that may be

useful for containing a product or simply be useful for gen

erating the desired multi-dimensional effects For example, an

apparatus is provided that includes a mirror element and a

framing element (e.g., a visual display assembly). The mirror

element includes a reflective surface or reflector element with

a curved shape (e.g., a convex shape relative to a viewing

window or framing element) and also includes a primary

image contacting the reflective surface and conforming, at

least partially, to the curved shape of the reflective surface.

For example, the reflective surface may have a semi-circular

cross section and be elongate or be a spherical, convex mirror

and the image would conform to this shape, and in some

cases, the curve is outward in the apparatus or the reflective

surface may be considered convex relative to a central axis of

the apparatus. The framing element is spaced apart from the

mirror element and includes a background image element

positioned to face toward the reflective surface. The framing

element also includes a view port proximate to the back

ground image that is transparent or substantially transparent

and is positioned generally opposite the primary image so as

to provide a line of sight through the framing element to the

reflective surface and the primary image. The apparatus fur

ther includes a lens sandwiched between the mirror and fram

ing elements and, in some embodiments, the lens has a cylin

drical body (or body with curved surfaces for mating with

framing and mirror elements) that may be formed of a trans

parent or translucent plastic, ceramic, glass, or other material.

[0078] The apparatus may also include light source, such as

light emitting diode (LED), that selectively transmits light

(white or colored light) into the lens, e.g., the generated light

may be directed onto the primary image and/or the back

ground image or generally into the lens or space between the

framing and mirror elements . The background images may be

printed images (e.g., be formed with ink) and/or may be

formed with the use of raised and/or recessed contours or

portions that generate a particular reflected image from the

reflective surface. In some cases, the framing element and the

mirror element are provided in a packaging assembly that is

applied to or about the exterior surfaces of the lens (e.g., as a

one or two part label or as part ofa container or package made

ofplastic or the like that is used to at least partially encapsu-
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late the lens, which may be a unitary body, a shell or container

filled with liquid such as a bottle, a globe, or the like, or take

other forms). The invention may be thought of as “multi

effect” in that: the reflective surface creates a floating/center-

ing effect for a primary image or object through reflected

background image(s) and distortion; the optics of containers

and objects configured according to the invention support this

centering of a primary image and also may create an anima

tion effect through point-of-view (POV) image shift and dis

tortion. The optics of the containers or objects also create a

disappearing effect by “erasing” the image between the mir

ror and sidewall through total internal reflection when the

container or object is viewed through an off-angle surface

(e.g. not viewed through the viewing port/window or framing

element).

[0079] According to another aspect, an item is provided for

creating an optical illusion or display. The item includes a

convex reflective element, a primary image, and a framing

element. The primary image is provided proximate to the

reflective element and positioned such that the primary image

and reflective element can be viewed together over a range of

viewing angles. The framing element is provided to permit

viewing or views through to the reflective element at the range

of viewing angles. For example, a line of sight may be pro

vided through the framing element to the reflective surface

and the primary image. This line of sight (or a plurality of

such lines of sight) may be available or provided by the

framing element over a range such as 0 to 270 degrees, 0 to

1 80 degrees, 0 to 90 degrees or the like relative to the primary

image. Alternatively, such a viewing angle may be measured

relative to a plane passing perpendicularly through the pri

mary image and then, providing a range of about 0 to 135

degrees in both directions or more typically from about 1 5 to

45 or more degrees in both directions. The primary image

may be printed or painted on the reflective element or

attached to the reflective element in some embodiments. An

opening may be provided or formed in the reflective element

with the primary image being positioned behind the reflective

element to be viewed through the framing element and the

opening in the reflective element. The primary image in con

trast may be in front of the reflective element (e.g., provided

between the reflective element and the framing element). The

reflective surface or element may be a metal layer or, in some

cases, be formed ofpaint. The invention includes assemblies

including the item such as labels, containers, bottles, pens,

toys, novelty products, and the like.

[0080] As discussed above, the primary image may be pro

vided and/or generated in numerous ways to successfully

implement embodiments of the invention. In many embodi

ments, the primary image is provided as art work, decals,

labels, and the like that is applied to the reflective or mirror

surface while in other cases such a primary image is provided

behind the reflective surface or layer. In the latter cases, the

reflective surface may itselfhave an opening or hole to expose

or allow viewing of the primary image. Instead of a hole or

opening in the reflective surface or mirror, the reflector may

have a portion that is translucent or transmissive to light and

the primary image may be projected through the reflective

surface. Hence, LEDs or other light sources may be used to

light a primary image provided behind the translucent or

transmissive portion of the reflective surface. In other cases,

an electronic display device may be provided behind the

reflective surface such as a LCD or similar display and images

it displays or “projects” may be seen through an opening or

hole in the reflective surface or through a translucent/trans-

missive section of the reflective surface. For example, the

primary image 629 of the assembly 600 of FIG. 6 may be

provided by providing an opening in the reflective surface 628

and placing an LCD or other display behind (or distal to

framing assembly 620) the reflective surface 628. In other

cases, the portion of the reflective surface 628 through which

the primary image 629 is displayed may be transmissive to

light and an image may be placed behind this transmissive

portion and light from an LED or other light source may be

used to cause the primary image to be seen to a viewer looking

through the window 638 of the framing element.

[0081] With the above discussion in mind, it may be useful

to describe these embodiments of the invention with refer

ence to FIGS. 10 and 11. FIG. 10 illustrates an optical illusion

device or assembly 1000 that makes use of a display device

1050 to provide the primary image 1056. The device 1000

includes a visual display assembly 1020 with a frame element

630 similar to that shown in FIG. 6 (with like elements having

the same numbers). The body 1010 may be solid with a froth

portion or sidewall 1014 upon which the frame element 630

maybe attached or provided, or, the body/container 1010 may

be a hollow, walled container with a sidewall as shown with a

circular or oval cross section (e.g., providing a tubular vessel)

or may take other cross sectional shapes (e.g., a square, a

rectangle, or other shape for sidewalls of a visual display

device). As with device 600, the device 1000 includes a mirror

element 1022 that is positioned at an offset distance from the

front portion 1014 and attached frame element 630. The mir

ror element 1022 may be arranged or positioned to be sub

stantially planar or to be curved. The illustrated arrangement

for the mirror element 1022 is a curved, convex surface but

other embodiments may provide a concave cross section to

achieve a desired visual effect (e.g., this description is not

limited to the arrangement shown but covers planar elements

1022 (and framing elements) as well differing cross sectional

shapes). Further, a rectangular mirror element 1022 is shown,

but the mirror element 1022 may take many other shapes such

as other polygonal shapes or a circular, oval, or similar shape

such as shown in FIGS. 1-5, 8, and 9.

[0082] The mirror element 1022 has a substrate with a back

surface 1024 and a front surface/side 1026. An opening or

hole 1 029 in the substrate extends from the back surface 1024

to the front surface 1026 through which light may pass and a

viewer is provided a line of sight through the framing element

630 through the wall/contents of body 1010 through this

hole/opening 1029. Of course, the opening 1029 may take

numerous shapes and be of nearly any size to practice the

invention. As shown, the opening may be oval or elliptical or

it may be circular or a polygonal or even an irregular shape (or

multiple holes/light passages may be provided in some

embodiments (not shown)). Typically, the shape and size of

hole 1029 is selected to be about the shape and size of a

displayed primary image 1056 and/or the shape and size of a

viewing window 638 in the framing element 630. The mirror

element 1022 includes a reflective or mirrored surface 1028

on the front surface or side 1026 of the mirror element sub

strate, and as with other embodiments, the reflective surface

1028 faces or is exposed to the framing element 630. The

opening 1029 extends through the reflective surface 1028 (or

the surface 1028 frames or extends about the periphery ofthe

opening 1029).

[0083] By providing an opening 1029 that is framed by

reflective surface 1028, the device 1000 may be used to dis-
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I claim:

1. An apparatus for providing a multi-dimensional visual

display, comprising:

a body having a front sidewall;

a mirror element spaced apart from the front sidewall

within an interiorportion ofthe body, the mirror element

comprising a reflective surface facing the front sidewall

that is convex relative to the front sidewall; and

may be up a 3-inchby-inch by 2-inch rectangle or some other

relatively large (or larger size). Hence, the size and configu

ration of the assembly 1100 may be varied widely to practice

the invention. More importantly, the projector 1170 is con

figured to project light or an image 1176 from a lens 1172 and

onto the back ofthe RP screen 1160. Because the screen 1160

is translucent or transmissive of light (erg., at least a portion of

the image light or projected image 1176) is transmitted

through the RP screen as the primary image 1178. This pro

jected primary image 1178, as with other described embodi

ments, is then visible to a viewer through the window 638

concurrently with the reflective surface 1028, which reflects

back background images 644 to the viewer. Again, the images

1176 projected from projector 1170 may be still images that

can be selected by a user and/or changed over time such as

with a random slide show or a sequence of still images

according to a preset pattern In other cases, the images 1176

are video images, and the still or video images may be

retrieved from memory (or memory devices attached to or

inserted into) ofthe proj ector or fed wirelessly or by connect

ing cable/wire to the projector 1170.

[0086] In one embodiment developed by the inventor, an

animated video image was projected from a projector onto a

piece ofvellum that functioned or served as RP material or a

RP screen. The vellum RP screen may be layered right behind

the mirror, which in this embodiment did not include the hole

or window shown in FIGS. 10 and 11. For example, a layer of

vellum or other translucent/transmissive material may be

applied, with the same or differing shape/size as the reflective

surface, to the back surface of the mirror element substrate.

The mirror element or substrate may be partially metallized

(such as to perform like one-way glass). In this case, the

image projected onto the vellum RP screen bleeds or is par

tially transmitted through the vellum layer and the mirror

substrate/reflective surface. Concurrently, the reflective sur

face (or mirror element substrate) as viewed from the front

through the framing element is able to reflect the framing

imagery such as background elements. Such an RP screen

embodiment is useful for many display applications in part

because the image can be an emissive, animated image and

the projection source or projector is hidden from view. Such

an image generation method and assemblies may be imple

mented with any of the shapes of the mirror element and

corresponding reflective surface such as with concave, con

vex, cylindrical, spherical, and other mirror elements (with or

without holes in the reflective surface) . In other words, any of

the embodiments described herein may be modified so as to

provide the primary image as described above and/or in FIGS .

10 and 11 with an RP layer or screen, the reflective surface

provided as a partially metallized reflector (or reflector with a

hole), and a primary image provided or projected with a

projector (or display mechanism). The devices using display

mechanisms and/or projectors may be well-suited for high-

end holographic -like displays and illusion assemblies/prod-

ucts.

play a primary image, which may be a still image (that may be

changed) or an animated or video image. As shown, an image

display/generation mechanism 1050 is provided in the dis

play assembly 1020 and positioned behind the mirror element

1022 (e.g., the mirror element 1022 is positioned between the

mechanism 1050 and the framing element 630). The mecha

nism 1050 may be positioned external to the body 1010 (such

as on or near a side or wall opposite or distal the front portion

or sidewall 1014) and “project” the image into the body 1010

and through the hole/opening 1029. As shown, though, the

mechanism 1050 is positioned within the body or container

1010. The mechanism 1050 includes a display screen 1052

such as an LCD or plasma television-type screen, or any other

display useful for displaying images (still or video images).

The display screen 1052 is typically larger than the opening

1029 and positioned behind the opening 1029 such that a

viewer looking through the window 638 and opening 1029

generally only sees the screen 1052 and not other portions of

the mechanism 1050. The mechanism 1050 is configured or

selected to operate to display or create a still or video image

upon the display 1052 that provides the primary image 1056.

For example, the mechanism 1050 may include memory (or a

detachable/pluggable memory stick or other device) storing

one or more digital still images or digital video images and be

adapted to operate to display the primary image 1056 on

screen 1052. In some cases, the device 1050 may be operable

by a user of the assembly 1000 (e.g., with a switch or the like

not shown) or may be operable in response to some stimuli or

sensed environmental condition (e.g., operate when the

assembly 1,000 is moved, placed in a dark environment, and

so on).

[0084] In some embodiments, a rear projection arrange

ment is used to provide or generate the primary image. FIG.

11 illustrates one embodiment of an optical illusion device or

assembly 1100 using rear projection (RP) to provide a pri

mary image 1178 visible concurrently with framing elements

644. As shown, the assembly 1100 may include a display

assembly 1020 with a mirror element 1022 and a frame ele

ment 630 as shown for the assembly 1000 of FIG. 10. In this

embodiment, the mirror element 1022 includes an opening or

hole 1029 that is framed or surrounded by reflective surface

1028. But, instead of a display mechanism with a screen, a

translucent or light transmissive screen (or RP screen) 1160 is

provided at least in the location ofthe hole/gap 1029 and more

typically of a larger size to extend beyond the hole 1029 to

provide an attachment surface between, the screen 1160 and

back or rear surface 1024 ofthe mirror element substrate. For

example, a sheet of paper vellum (colored or white) may be

attached to the back side 1024 of the mirror element 1022 to

at least cover the hole 1029. Other translucent or light trans

missive materials may be used for the RP screen 1160 with

vellum providing one useful material and the shape of the

screen may match the hole 1029 or be a differing shape such

as the shape of the reflective surface 1028.

[0085] A projector 1170 is provided in the container 1010

(or outside the container 1010 directing its light inward to the

RP screen 1160. The projector 1170 may be selected to pro

vide a desired effect and/or to have a physical profile (size and

shape) suiting available space in the container 1010. For

example, a projector of the size used in current cellular

phones, digital cameras, or the like may be used (e.g., a small

projector with a brightness of several lumens to 20 lumens or

more) or a higher quality, higher brightness projector may be

used such as one that projects at up to 1 00 lumens or more and
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containing a liquid in an inner chamber defined within the

tubular sidewall and the top surface of the base assembly.

14. The device of claim 10, wherein the mirror element is

rigidly mounted within the inner chamber.

15. The device of claim 10, wherein the inner chamber

further comprises a volume ofliquid that is at least translucent

to light and the mirror element is positioned in the liquid,

whereby the mirror element is at least partially free to move

about in the inner chamber.

16. The device of claim 10, wherein the visual display

assembly further comprises a resilient member attached to

and extending from the bottom wall of the base assembly and

the mirror element is mounted to the resilient member,

whereby the mirror element moves within the inner chamber.

17. The device of claim 10, wherein the visual display

assembly further comprises a substantially rigid mounting

member extending from the bottom wall ofthe base assembly

toward the top wall and wherein the mirror element is pivot

ably mounted to the rigid mounting member.

18. An apparatus adapted for producing multi-dimensional

visual effects, comprising:

a mirror element comprising a reflective surface having a

convex shape and a printed primary image proximate to

the reflective surface and at least partially conforming to

the convex shape of the reflective surface; and

a framing element spaced apart from the mirror element,

the framing element comprising a background image

element and a view port, the view port being positioned

opposite the primary image to provide a line of sight

through the framing element to the reflective surface and

the primary image.

19. The apparatus of claim 18, wherein the background

image element is positioned to provide a line of sight through

the view port so that the background image element is view

able in the reflective surface concurrently with viewing the

primary image through the view port.

20. The apparatus of claim 18, wherein the background

image element comprises a surface with a plurality of raised

or recessed portions configured to generate a reflected image

viewable through the viewing port via the reflective surface.

21. An apparatus for creating a visual display, comprising:

a body comprising a sidewall with a substantially planar

display surface;

a faceplate affixed to the sidewall of the body adjacent the

display surface, the faceplate including a view port;

a magnifying lens element positioned within the view port

configured for focusing on the display surface,

a mirror element positioned on the display surface and

aligned with the magnifying lens element; and

a primary image element provided upon the mirror ele

ment.

22. The apparatus of claim 21, wherein the lens element

comprises a Fresnel lens spaced apart from the mirror ele

ment.

23. The apparatus of claim 21, further comprising addi

tional image elements positioned proximate to the lens ele

ment, wherein the additional image elements are visible via

the mirror element through the lens element.

24. The apparatus of claim 21, wherein the lens element

and mirror elements are circular with substantially equivalent

diameters.

25. A method for producing a multidimensional composite

image, comprising:

a primary image element proximate to the reflective sur

face between the reflective surface and the front side

wall, wherein the primary image element and the reflec

tive surface are visible through at least a portion of the

front sidewall.

2. The apparatus of claim 1, wherein the primary image

element is a printed image provided on the reflective surface

and the reflective surface is elongate with an arcuate cross

section when viewed along a longitudinal axis of the body.

3. The apparatus of claim 2, wherein the body comprises a

rear sidewall and the front and rear sidewall define an inner

chamber for receiving a liquid, the mirror element being

positioned within inner chamber.

4. The apparatus of claim 3, wherein the apparatus further

comprises a cover mating with an opening at an end of the

body and an inlet tube extending from the cover into the

chamber, and further wherein the mirror element extends

along and is attached to the inlet tube, whereby the inlet tube

is concealed from view through at least portions of the front

sidewall.

5. The apparatus of claim 2, wherein the interior portion of

the body comprises a unitary piece of plastic, ceramic, or

glass and the mirror element is mounted within the unitary

piece of the body.

6. The apparatus of claim 1, further comprising a framing

element proximate the front sidewall, the framing element

comprising one or more background image elements facing

toward the reflective surface on the mirror element.

7. The apparatus of claim 6, wherein the framing element

further includes a substantially transparent viewing window

free of the background images and through which a line of

sight is provided through the body to the reflective surface of

the mirror element.

8. The apparatus of claim 7, wherein the framing element

further comprises a foreground image element defining outer

boundaries of the viewing window and facing away from the

reflective surface, whereby the background images are view

able through the viewing window via the reflective surface.

9. The apparatus of claim 1, further comprising a light

source generating light for illuminating at least the primary

image.

10. An optical illusion device, comprising:

a body with a tubular sidewall extending from an opening

at a first end to an opening at a second end; and

a base assembly provided at the second end, wherein the

base assembly comprises a top wall, a bottom wall, and

a sidewall together defining an inner chamber; and

a visual display assembly comprising a mirror element

with a convex reflective surface and a primary image

element proximate to the reflective surface, wherein the

mirror element is positioned within the inner chamber.

11. The device of claim 10, further comprising a framing

element proximate to the top wall of the base assembly, the

framing element comprising a set of background image ele

ments positioned to face the reflective surface.

12. The device of claim 11, wherein the framing element

further comprises a viewing window through which a line of

sight is provided from the opening at the first end to the

primary image element and the adj acent reflective surface and

a framing surface with foreground images facing the opening

at the first end.

13. The device of claim 10, wherein the body and base

assembly are configured as a container for receiving and
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providing a primary image proximate to a convex reflective

surface and a background image spaced apart from the

reflective surface;

illuminating the primary image and the background image;

and

forming a composite image comprising light from the illu

minated primary image and light from the reflective

surface including light from the illuminated background

image.

26. The method of claim 25, wherein the forming of the

composite image comprises directing the composite image to

a viewing port positioned proximate to the background

image.

27. The method ofclaim 25, wherein the reflective surface

is comprises a convex spherical mirror.

28. The method of claim 25, further comprising providing

a foreground image proximate to the background image and

illuminating the foreground image and wherein the compos

ite image further comprises light from the illuminated fore

ground image, whereby the primary image appears in the

composite image to be located in front of the background

image and the foreground image.

29. The method of claim 28, wherein the providing com

prises forming an object that includes the primary image, the

background image, and the reflective surface.

30. The method of claim 25, wherein the illuminating

comprises using a light source to direct light onto the primary

image.

31. The method of claim 25, further comprising a rear

projection screen layer adjacent the convex reflective surface,

and wherein the providing of the primary image comprises

operating a projector to proj ect the primary image through the

rear projection screen and through the convex reflective

surface.
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