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RECHARGEABLE DENTAL CURING LIGHT

BACKGROUND OF THE INVENTION
1. The Field of the Invention
The present invention is related to light curing devices and, more particularly,

to rechargeable light curing devices.

2. The Relevant Technology

In the field of dentistry, dental cavities are often filled and/or sealed with
photosensitive compounds that are cured when they are exposed to radiant energy,
such as visible light. These compounds, commonly referred to as light-curable
compounds, are placed within dental cavity preparations or onto dental surfaces where
they are subsequently irradiated by light curing dental devices.

Some light curing devices are powered by batteries; others are powered
through cords coupled to standard electrical outlets. Although corded light curing
devices can be useful, their portability can be somewhat limited by the length of the
cord to which they are attached. Accordingly, some dental practitioners have found
battery powered light curing devices to be desirable because they are not immediately
constrained by cords. However, existing battery powered light curing devices are not
configured to securely mount to standard dental hand piece holding trays. Instead,
existing battery powered light curing devices are typically set down in an insecure
manner on the déntal tray where the dental practitioner is working. This, however,
can be somewhat undesirable because the curing-device can be contaminated from
other objects or compounds that may also be setting on the dental tray. It also
increases the chances that the curing-device can be accidentally knocked to the floor,
where damage or further contamination can occur.

Mounting the curing-device away from the dental tray can also be somewhat
undesirable because the dental practitioner who is seated at the dental tray, away from
the curing-device mounting station, may not be able to easily and conveniently reach
the light curing device when desired.

Yet another problem with experienced by existing battery-powered and

rechargeable light curing devices is that they are not water tight, thereby increasing
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the difficulty of thoroughly cleaning the light curing devices without potentially
causing water damage to sensitive internal components.

Accordingly, in view of the foregoing, there is currently a need in the art for
improved dental light curing devices and, more particularly, to rechargeable dental
light curing devices. _

BRIEF SUMMARY OF THE INVENTION

The present invention is directed to a rechargeable dental light curing device
that is configured to mount to a standard dental hand piece holding tray.

In one embodiment, the light curing device includes a body that is configured
to be held in the hand of a dental practitioner and that extends between a mountable
end portion and a light-emitting end portion. The mountable end portion is
configured in size and shape to fit in a standard holder of a dental hand piece holding
tray and the light-emitting end portion is configured to emit the light that is generated
by a light source, such as, but not limited to, an LED light source.

The power supply of the light curing device can be recharged when the
mountable end portion of the light curing device is placed within the receiving end of
a recharging docking station, such that the electrical contacts of the light curing
devices electrically couple with the corresponding electrical contacts of the recharging
docking station.

In other embodiment, the light curing device comprises a body that is water-
tight, with no exposed electrical contacts for recharging. Rather, the light curing
device is configured to be recharged by induction through the mountable end portion
or another portion of the light curing device.

These and other advantages and features of the present invention will become
more fully apparent from the following description and appended claims, or may be
learned by the practice of the invention as set forth hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

To further clarify the above and other advantages and features of the present
invention, a more particular description of the invention will be rendered by reference
to specific embodiments thereof which are illustrated in the appended drawings. Itis
appreciated that these drawings depict only typical embodiments of the invention and

are therefore not to be considered limiting of its scope. The invention will be
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described and explained with additional specificity and detail through the use of the
accompanying drawings in which:

Figure 1 is a perspective view illustrating a dental hand piece holding tray
having three hand piece holders and a dental light curing device mounted within a
hand piece holders comprising an electrical recharging station;

Figure 2 is a front view of the light curing device of Figure 1 and a partial
cutaway view of one embodiment of a hand piece holder positioned below the light
curing device and that is configured to receive and recharge the light curing device;

Figure 3 is a perspective view illustrating a dental hand piece holding tray
having three hand piece holders and a dental light curing device configured to be
received and recharged within one of the hand piece holders that is configured to
recharge the light curing device;

Figure 4 is a front view of the light curing device of Figure 3 and a partial
cutaway view of one embodiment of a hand piece holder positioned below the light
curing device and that is configured to receive and recharge the light curing device;

Figure 5 illustrates a perspective view of the light curing device of Figure 3
and a perspective view of a recharging unit encapsulating a hand piece holder that is
configured to receive and recharge the light curing device; and

Figure 6 illustrates a perspective view of a recharging unit including a hand
piece holder configured to recharge a light curing device and a housing that is
detachably connected to the hand piece holder.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The term “dental hand piece,” as used herein, generally refers to a handheld
dental device that engages rotary instruments for cutting, cleaning, polishing or
otherwise treating teeth. The term “dental hand piece” is a term of art well known in
the dental industry. Nonlimiting examples of dental hand pieces include high speed
turbines, low speed turbines, ultrasonic devices, and 3-way syringes. Dental hand
pieces are typically driven by pneumatic, electric, and ultrasonic mechanisms.

The term “dental hand piece holding tray” generally refers to a tray configured
with slots or holding devices specifically configured in shape and size for holding

conventional dental hand pieces. Dental hand piece holding trays, which are well-
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known to those skilled in the art, are placed proximate or mounted directly to dental
chairs for facilitating access to dental hand pieces held by the holding trays.

The terms “holding slot” and “holder,” which are used interchangeably herein,
generally refer to devices configured in size and shape to securely hold a dental hand
piece. A holding slot is a typical feature of a dental hand piece holding tray.

The term “induction,” refers to electromagnetic recharging, or any other
similar recharging method that can be utilized to recharge a power supply without the
use of exposed electrical contacts and that will enable the light curing device to
comprise a water-tight body.

Reference is first made to Figure 1, which illustrates 6ne embodiment of the
dental light curing device of the invention. As shown, the dental device 100 has the
general configuration of a dental hand piece with a sleek and slender body 110 that
extends from a mountable end portion 120 to a light-emitting end portion 130.

The light-emitting end portion 130 is configured to emit radiant energy
suitable for curing a light-curable compound. Accordingly, the light-emitting end
portion 130 can include any number of lenses, shields, filters, and light guides that are
necessary to emit or otherwise disperse radiant energy that is produces by a suitable
light source. The light source used to emit or generate the radiant energy can include
an LED light source, such as the dual LEDs 132 that are presently illustrated, or any
other light generating source, including, but not limited to LED arrays and bulbs. It
will be appreciated that although the dual LEDs 132 are presently illustrated to be
disposed at the light-emitting end portion of the light curing device, the light source of
the light curing device may be disposed at any point in or on the light curing device
100.

During periods of non-use, it may be desirable to mount the light curing
device 100 in a secure location proximate the dental practitioner, such as at a dental
tray 300 that is being utilized by the dental practitioner. To facilitate the manner in
which the light curing device 100 is mounted, the mountable end portion 120 of the
light curing device is configured in size and shape to fit in a standard holder of a
dental hand piece holding tray, such as, for example, hand piece holders 210, 220, or
230 of dental tray 300. One benefit of providing the light curing device 100 with a

mountable end portion 120, as described above, is that the light curing device 100 can
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readily be moved between and secured in different tray holders, depending on the
needs of the dental practitioner. In addition to being convenient, the act of securing
the light curing device 100 at the dental tray 300 can also be practical, inasmuch as it
can reduce the likelihood the light curing device will be accidentally dropped to the
floor.

In one embodiment, the light curing device 100 is also configured with a
rechargeable power supply, not shown, that is housed within the body of the light
curing device. The internal power supply of the light curing device 100 can be
recharged through electrical contact with a recharging station.

According to one embodiment, the recharging station is integrated with or
secured to a dental hand piece holder tray 300. This enables the light curing device
100 to be simultaneously mounted and recharged at the tray 300. In one embodiment,
the recharging station is integrated or connected directly to a holder of the tray, such
that the light curing device 100 can be recharged while securely being held within the
holder / recharger. For example, the holder 220 can be configured with electrical
charging components that enable a power supply connected to the holder 220 to
recharge the light curing device 100. Electrical current can be supplied to the
recharging docking station (e.g., holder 220) through a power cord 350, as shown, or
through any other adequate power transfer means.

Figure 2 illustrates how the recharging docking station / holder 220 is
configured with a mounting body structure 230 that is configured to frictionally
engage the mountable end portion 120 of the light curing device 100. In particular,
mounting body structure 230 is formed with an internal cavity 240 that is sized and
shaped conformingly to the mountable end portion 120 of the light curing device 100,
such that when the mountable end portion 120 is inserted within the cavity 240 of the
holder 220, the mounting body structure 230 securely holds the light curing device
100 in a desired placement therein. |

Figure 2 also illustrates how the recharging docking station 220 also includes
recharging means 250 for electrically recharging the power supply of the light curing
device when the mountable end portion 120 of the light curing device 100 is received
within the mounting body structure 230 of the recharging docking station 220. The

recharging means are presently illustrated to include electrical contacts 260 that are
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configured to electrically couple with electrical pins 140 that extend away from the
light curing device 100.

To facilitate alignment of the light curing device within the recharging
docking station 220, the recharging docking station 220 can be configured with an
alignment structure, such as the illustrated groove 270 that is formed within the
mounting body structure 230 of the recharging docking station 220. It will be
appreciated that this groove 270 can be configured to receive a pin or other protrusion
(not shown) that extends from the light curing device 100 during proper placement of
the mountable end portion 120 of the light curing device within the recharging
docking station 220. ‘

In another embodiment, shown in Figure 3, rotational alignment of the light
curing device 400 during placement within the recharging docking station 500 is less
important and can therefore be neglected, thereby increasing the ease of placing the
light curing device within the recharging docking station. This can be accomplished,
for example, by utilizing recharging means that are configured to couple with
electrical contacts 410 that circumferentially extend around the light curing device
400, as shown in Figure 4.

In particular, as shown in Figure 4, the recharging docking station 500 can be
configured with recharging means 500 comprising electrical contacts 510 that are
positioned at relatively different heights. This will enable the electrical contacts 510
to engage the different electrical contacts 410 that are correspondingly positioned on
the light curing device at different heights once the light curing device 400 is mounted
within the recharging docking station 500.

In yet another embodiment, not shown, the light curing device can be
configured with a body that is water-tight, without any exposed electrical contacts. In
such an embodiment, the rechargeable power supply of the light curing device can be
configured with components that enable recharging of the power supply through
induction. To enable recharging through induction, the light curing device can
include electromagnetic components (not shown) that interact with electromagnetic
components (not shown) of the recharging docking station.

In one embodiment, the electromagnetic components of the light curing device

react to magnetic fields that are created by the flow of current through at least some of
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the electromagnetic components of the recharging docking station. To generate the
desiredvmagnetic fields, current can pulsate through the electromagnetic components
of the recharging docking station or the electromagnetic components of the recharging
docking station can be moved relative to the electromagnetic components of the light
curing device, all the while current is steadily flowing through the electromagnetic
components of the recharging docking station. As will be appreciated by those of
skill in the art, this can create a flow of current in the electromagnetic components of
the light curing device that can be used to charge the rechargeable power supply and
to power the light curing device.

One benefit of recharging the light curing device through induction is that it
facilitates manufacturing the light curing device with a water-tight housing, since no
electrical contacts need to be exposed outside of the body. It will also be appreciated
that a water-tight body can be useful for enabling the light curing device to be cleaned
without risking damage to the electrical contacts, and while reducing any chance
internal components will be exposed and damaged by exposure to water and other
solutions during cleaning. To provide water-tight capabilities, the body of the light
curing device can be composed of a plastic, such as a polyurethane, polyester,
polycarbonate, nylon, Teflon, other plastics, and combinations thereof.

As described above, the light curing devices of the invention are configured to
be recharged by a recharging docking station that can be mounted to a dental hand
piece holding tray, such as to a dental hand piece holder of a dental tray. Rotational
alignment of the light curing device within the recharging docking station can be
mandated or neglected, according to the various embodiments that are described
herein. In some embodiments, the light curing device can also be recharged through
induction, thereby eliminating the need to maintain exposed electrical contacts.

Although the embodiments that are shown and described herein do not
describe or show power adapters or other specific electrical components, it will be
appreciated that these components can be incorporated within the light curing device
and/or recharging docking station as desired. A power adapter, for example, can be
incorporated into the recharging docking station, remotely located from the
recharging docking station (e.g., down line on the power cord 350), or within the light

curing device. It will also be appreciated, that although the power cord 350 has been
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shown to be integrally connected to the recharging docking station, that the power
cord may be detachably connectable to the recharging docking station. The power
cord may also be integrally disposed within the dental tray and dental station, thereby
eliminating any risk the cord will be tripped over or otherwise obstruct movement of
the dental practitioner.

In yet other embodiments, the recharging docking station can be configured to
set on a relatively flat surface, such as a counter top or dental tray. Such an
embodiment, shown in Figures 5 and 6, can be particularly useful when the dentist
does not wish to affix the recharging docking station to the dental tray, as described
above, for various reasons.

Figure 5 illustrates one embodiment of a light curing device 400 having
electrical contacts 410, as shown and described in Figures 3 and 4. The illustrated
recharging docking station 700 also includes a hand piece holder 710 that is
configured to electrically and physically couple with the end of the light curing device
400, as described in regard to Figures 3 and 4. However, unlike the eatlier
embodiments, the presently illustrated recharging docking station 700 includes a
housing 720 that is connected with the hand piece holder 710 in such a way that the
recharging docking station 700 is configured to set on a relatively flat surface in an
upright position. The size, shape and weight of the housing is also configured to
support the recharging docking station 700 in an upright position even when the light
curing device 400 is mounted within the hand piece holder 710.

The recharging docking station 700 can be assembled during manufacture in
such a way that the dental practitioner need not even know about or have to worry
about the connection between the hand piece holder 710 and the housing 720. In fact,
the housing 720 can be configured to completely encapsulate the hand piece holder
710, as shown. One benefit of this embodiment is that a practitioner can select from
different form factors of the recharging docking station while still enabling the
manufacturer to utilize the utility and functionality provided by a hand piece holder
710 that is already configured to electrically and physically couple with the light
curing device. Accordingly, the manufacturer simply needs to manufacture the

housing 720 and assemble 720 the housing to the hand piece holder 710. In some



WO 2005/060468 PCT/US2004/038113

10

15

20

25

instances, slight modification to the hand piece holder 710 may also be required
though.

In another embodiment, shown in Figure 6, the recharging docking station 800
can be configured with a hand piece holder 810 that is detachably connectible to the
housing 810 such that the practitioner can manually place the hand piece holder 810
within the housing. To accommodate such an embodiment, the housing 810 is
configured with a sufficient opening 820 to allow passage of the cord 830 that is
attached to the hand piece holder 810. The connection between the hand piece holder
810 and the housing can be a friction fit, a snap fit, or any other type of detachable
connection. In some embodiments, the hand piece holder 810 can also be
permanently affixed to the housing, such as with an adhesive.

One benefit of the embodiment illustrated in Figure 6 is that it provides the
dental practitioner with alternative choices for mounting the recharging docking
station to accommodate different needs and preferences.

It will be appreciated that the present invention may also be embodied in other
specific forms without departing from its spirit or essential characteristics. The
described embodiments are to be considered in all respects only as illustrative and not
restrictive. The scope of the invention is, therefore, indicated by the appended claims
rather than by the foregoing description. All changes which come within the meaning
and range of equivalency of the claims are to be embraced within their scope.

What is claimed is:
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1. A techargeable dental light curing device configured for curing light-
curable compounds, comprising:

a body portion that extends between a mountable end portion and a
light-emitting end portion, the body portion being configured to be held in the
hand of a user, the mountable end portion being configured in size and shape
to fit in a standard hand piece holder of a dental hand piece holding tray;

a light source configured to emit radiant energy suitable for curing a
light-curable compound, the radiant energy being emitted from the light-
emitting end portion; and

a rechargeable power supply that is configured to power the light
source and to be recharged by a recharging docking station that is mounted to
a dental hand piece holding tray v;/hen the mountable end portion of the light
curing device is mounted with the recharging docking station.

2. A rechargeable dental light curing device as recited in claim 1, wherein
the rechargeable power supply is configured to be recharged through electrical
contacts exposed at the mountable end portion.

3. A rechargeable dental light curing device as recited in claim 1, wherein
the exposed electrical contacts electrically couple with corresponding electrical
contacts of the recharging docking station when the mountable end portion is received
within the recharging docking station.

4. A rechargeable dental light curing device as recited in claim 3, wherein
the exposed electrical contacts include pins.

5. A rechargeable dental light curing device as recited in claim 3, wherein
the exposed electrical contacts include bands that circumferentially extend around at
least a portion of the mountable end portion.

6. A rechargeable dental light curing device as recited in claim 1, wherein
the rechargeable power supply is configured to be recharged through induction by the
recharging docking station when the mountable end portion is received within the
recharging docking station.

7. A rechargeable dental light curing device as recited in claim 1, wherein

the rechargeable dental light curing device is water-tight.
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8. A rechargeable dental light curing device as recited in claim 1, wherein

the light source is disposed at the light-emitting end portion.

9. A rechargeable dental light curing device as recited in claim 1, wherein
the light source includes at least one of an LED and an LED array.

10. A rechargeable dental light curing device configured for curing light-
curable compounds, comprising:

a water-tight body portion that extends between a mountable end
portion and a light-emitting end portion, the body portion being configured to
be held in the hand of a user;

a light source configured to emit radiant energy suitable for curing a
light-curable compound, the radiant energy being emitted from the light-
emitting end portion; and

a rechargeable power supply that is disposed within the water-tight
body and that is configured to power the light source, the rechargeable power
supply also being configured to be recharged through induction by a
recharging docking station.

11. A rechargeable dental light curing device as recited in claim 1, wherein
the mountable end portion is configured in size and shape to fit in a standard holder of
a dental hand piece holding tray.

12. A rechargeable dental light curing device as recited in claim 11,
wherein the rechargeable power supply is being configured to be recharged through
induction by the recharging docking station when the mountable end portion of the
light curing device is mounted with the recharging docking station.

13. A rechargeable dental light curing device as recited in claim 1, wherein
the light source includes at least one of an LED and an LED array.

14. A rechargeable dental light curing kit configured for curing light-
curable compounds, comprising:

a light curing device that includes:

a body portion that extends between a mountable end portion
and a light-emitting end portion, the body portion being configured to

be held in the hand of a user, the mountable end portion being
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configured in size and shape to fit in a standard holder of a dental hand
piece holding tray;

a light source configured to emit radiant energy suitable for
curing a light-curable compound, the radiant energy being emiited -
from the light-emitting end portion; and

a rechargeable power supply that is configured to power the
light source and to be recharged by a recharging docking station when
the mountable end portion of the light curing device is mounted with
the recharging docking station;
the recharging docking station comprising:

a mounting body structure that is configured in size and shape
to frictionally engage the mountable end portion of the light curing
device; and

means for recharging the rechargeable power supply when the
mountable end portion of the light curing device is received within the
mounting body structure.

15. A rechargeable dental light curing kit as recited in claim 14, wherein
the means for recharging include electrical contacts that are configured to electrically
couple with electrical pins extending from the light curing device when the light
curing device is mounted within the mounting body structure of the recharging
docking station.

16. A rechargeable dental light curing kit as recited in claim 14, wherein
the means for recharging include electrical contacts that are configured to electrically
couple with corresponding electrical contacts that circumferentially extend around the
light curing device.

17. A rechargeable dental light curing kit as recited in claim 14, wherein
the means for recharging include electromagnetic components that are configured to
recharge the power supply of the light curing device through induction.

18. A rechargeable dental light curing kit as recited in claim 17, wherein

the light curing device is water tight.
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19. A rechargeable dental light curing kit as recited in claim 14, wherein
the light source comprises an LED light source.

20. A rechargeable dental light curing kit as recited in claim 14, wherein
the recharging docking station is connected to a hand piece holder.

21. A rechargeable dental light curing kit as recited in claim 20, wherein
the recharging docking station further includes a housing that is connected to the hand
piece holder.

22. A rechargeable dental light curing kit as recited in claim 21, wherein
the housing encapsulates the hand piece holder.

23. A rechargeable dental light curing kit as recited in claim 21, wherein
the hand piece holder is detachably connected to the housing.

24. A rechargeable dental light curing kit as recited in claim 21, wherein
the housing is configured to enable the recharging docking station to be set in an
upright position on a flat surface.

25. A rechargeable dental light curing kit as recited in claim 21, wherein
the housing is configured to enable the recharging docking station to be set in an
upright position on a flat surface when the light curing device is mounted within the

light curing device.
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