
TITLE OF THE INVENTION ORAL CARE STRIP OR TAPE AND
METHODS OF USE AND MANUFACTURE THEREOF BACKGROUND OF
THE INVENTION [0001] The formation of dental plaque is
a source of gingival and periodontal disease and
subsequent tooth loss. Dental plaque is a mixed matrix
of bacteria, epithelial cells, leukocytes, macrophages
and other oral exudate. Bacteria comprise
approximately three-quarters of the plaque matrix. Any
given sample of dental plaque could contain as many as
400 different varieties of microorganisms. This mix
includes both aerobic and anaerobic bacteria, fungi
and protozoa. Viruses have also been found in samples
of dental plaque. [0002] This matrix of organisms and
oral exudate continues expanding and coalesces with
other plaque growths situated nearby. The bacteria
synthesize levans and glucans from sucrose found in
the oral cavity providing energy for the
microorganisms. These glucans, levans and
microorganisms form an adhesive skeleton for the
continued proliferation of plaque. [0003] Calculus is
a yellow or white mineralized deposit of bacterial
plaque. Inorganic in nature, calculus consists
primarily of calcium and magnesium phosphate and
calcium carbonate. Calculus forms in layers as does
plaque and is simply the mineralization of plaque's
layered bacteria. Calculus is formed when plaque's
protein-carbohydrate matrix accumulates calcium
followed by the precipitation and mineralization of
crystalline calcium phosphate. Once mineralized
calculus is formed, another layer of bacteria adheres
to the surface forming yet another layer of plaque
which is subsequently mineralized into calculus.
[0004] The failure to retard or stop the proliferation
of plaque is detrimental to oral health. Plaque
formation leads to dental caries, gingival
inflammation, periodontal disease and ultimately tooth
loss. The present inventors recognize these problems
and have developed a composition suitable for
combating oral disease, preventing tooth loss, and
leading to general oral well-being. [0005] While the
prior art discloses the use of various oral
compositions for combating plaque, there is still a
need for additional formulations, which provide
greater availability, improved performance in
combating oral disease along withincreased user
acceptance. The present inventors have discovered the
use of traditional dentifrice ingredients in a base in
order to create a non-traditional, portable and
consumer desirable toothtape. BRIEF SUMMARY OF THE
INVENTION [0006] The present invention encompasses
oral care products and methods of using the same that
are effective in arresting the accumulation of plaque
and preventing gingivitis. The invention also
encompasses an oral product and methods that by
reducing plaque will abate subsequent calculus
formation. The invention also encompasses compositions
and methods to provide consumers with a product that
will clean the oral cavity and provide improved
methods of promoting vitality of the oral cavity.
[0007] In one embodiment, the invention encompasses an
oral care product in the form of a tape or strip that
can be utilized to clean the oral cavity. [0008]
Another embodiment of the invention encompasses an
oral care tape or strip capable of adhering to the
surface of the oral cavity including an amount of oral
care composition, wherein said oral care composition
is capable of cleaning the teeth and/ or oral cavity.
[0009] Another embodiment of the invention encompasses
a tape or strip, which 



includes at least one abrasive, at least one
surfactant, at least one foaming agent, and wherein
the tape or strip can adhere to the surface of the
oral cavity and is capable of cleaning the teeth and/
or oral cavity, particularly with brushing. [0010]
Another embodiment of the invention encompasses a
composition including an oral care tape or strip
including at least one abrasive, at least one
surfactant, and at least one fluoride source, wherein
the oral care tape or strip can adhere to the surface
of the oral cavity and is capable of cleaning the
teeth and/ or oral cavity. [0011] Another embodiment
of the invention encompasses a method of cleaning the
oral cavity by adhering an oral care tape or strip to
the surface of the oral cavity, for example, the
teeth, wherein the tape or strip includes at least one
abrasive, at least one surfactant, at least one
foaming agent and at least one fluoride source,
wherein after the tape or strip is adhered to the
surface of the oral cavity the oral cavity is brushed
to clean the oral cavity.[0012] Another embodiment of
the invention encompasses a kit including an oral
brushing tape or strip, which tape or strip is capable
of adhering to the surface of the oral cavity, wherein
the oral brushing strip includes at least one
abrasive, at least one surfactant, at least one
fluoride source and at least one foaming agent,
wherein the oral brushing strip can adhere to the
surface of the oral cavity and is capable of cleaning
the teeth and/ or oral cavity, and wherein the kit
contains the tape or strip is predetermined lengths
for single use. [0013] To achieve the foregoing and
other embodiments and in accordance with the purpose
of the present invention, as embodied and broadly
described herein the oral tape or strip of this
invention includes at least one abrasive, at least one
surfactant, at least one fluoride source, and one or
more optional components including vitamins, polymers,
enzymes, humectants, preservatives and combinations
thereof. DETAILED DESCRIPTION OF THE DRAWINGS [0014]
Fig. 1 shows an alternative dispenser for the
toothtape of the invention, and its use. DETAILED
DESCRIPTION OF THE INVENTION [0015] As used
throughout, ranges are used as a shorthand for
describing each and every value that is within the
range. Any value within the range can be selected as
the terminus of the range. In addition, all references
cited herein are hereby incorporated by reference in
their entireties. In the event of a conflict in a
definition in the present disclosure and that of a
cited reference, the present disclosure controls.
[0016] The invention encompasses an oral tape or strip
capable of adhering to the surface of the oral cavity
including an amount of oral care composition, wherein
said oral care composition. As used herein and unless
otherwise indicated, the term "oral care composition"
refers to a composition containing the oral care
ingredients described herein. In certain embodiments,
the oral tape or strip includes at least one abrasive.
In another embodiment, the oral tape or strip includes
at least one fluoride ion source. In another
embodiment, the oral tape or strip includes at least
one agent to increase the amount of foam generated
upon use. In another embodiment, the oral tape or
strip includes at least one flavoring agent.[0017] In
certain embodiments, the oral tape or strip is
contained in a package in precut segments for single
use, which can be adhered to the oral cavity, for
example, the teeth, and a source of agitation (such as
a conventional toothbrush) is applied to break up and/
or aid in the dissolution of the toothtape in the oral
cavity. Alternatively, the toothtape of the invention
may be spooled and dispensed by cutting or trimming a
portion of desired length from the spool. The length
of the 



tape may contain perforations or detachable areas at
increments so as to allow for easy separation from the
length of toothtape. [0018] In another embodiment, the
oral tape or strip further includes at least one
vitamin, at least one polymer, at least one fluoride
source; at least one enzyme, at least one humectant,
and/ or at least one preservative and combinations
thereof. [0019] In certain embodiments, the abrasive
includes, but is not limited to, abrasive silica,
sodium metaphosphate, potassium metaphosphate,
tricalcium phosphate, dihydrated dicalcium phosphate,
aluminum silicate, calcined alumina, bentonite or
other siliceous materials, or combinations thereof.
[0020] In certain embodiments, the fluoride source
includes, but is not limited to, sodium fluoride,
potassium fluoride, sodium fluorosilicate, sodium
monfluorophosphate (MFP), ammonium fluorosilicate,
stannous fluoride and stannous chloride. [0021] In
certain embodiments, the agent to increase the amount
of foam includes, but is not limited to, sodium
alginate and polyoxyethylene. [0022] In certain
embodiments, the flavoring agent is one member chosen
from oil of wintergreen, oil of peppermint, oil of
spearmint, oil of sassafras, oil of clove, aspartame,
acesulfame, saccharin, dextrose, levulose and sodium
cyclamate and combinations thereof. [0023] In certain
embodiments, the abrasive is present in an amount of
about 1 to 20 wt. %. In certain embodiments, the
fluoride source is present in an amount of about 0.01
to 5 wt. %. In certain embodiments, the agent to
increase the amount of foam is present in an amount of
about 1 to 90 wt. %. In certain embodiments, the
flavoring agent in an amount of about 0.01 to 5 wt. %.
In certain embodiments, the tape or strip further
includes at least one humectant in an amount of about
0.01 to 5Wt. %. [0024] Another embodiment encompasses
a composition including an oral brushing tape or strip
capable of adhering to the surface of the oral cavity
for single use, wherein the oral brushing strip has a
surface area of about 20 to 1000 mm2. [0025] The oral
care strip or tape compositions may include one or
more abrasives, which may be used in the practice of
the invention including, but are not limited to,
silica abrasives such as precipitated silicas having a
mean particle size of up to about 20 microns, such as
Zeodent 115(r), marketed by J. M. Huber. Useful
abrasives also include sodium metaphosphate, potassium
metaphosphate, tricalcium phosphate, dihydrated
dicaldum phosphate, aluminum silicate, calcined
alumina, bentonite or other siliceous materials, or
combinations thereof. The silica abrasive polishing
materials useful herein, as well as the other
abrasives, generally have an average particle size
ranging between about 0.1 and 30 microns, from between
5 and 15 microns. The silica abrasives can be from
precipitated silica or silica gels, such as the silica
xerogels described in U.S. Pat. No. 3,538,230, to
Pader et al. and U.S. Pat. No. 3,862,307, to Digiulio,
both incorporated herein by reference. Particular
silica xerogels are marketed under the trade name
Syloid(r) by the W. R. Grace &Co., Davison Chemical
Division. The precipitated silica materials include
those marketed by the J . M. Huber Corp. under the
trade name Zeodent (r), including the silica carrying
the designation Zeodent 115 and 119. These silica
abrasives are described in U.S. Pat. No. 4,340,583, to
Wason, incorporated herein by reference. [0026] In
certain embodiments, abrasive materials useful in the
practice of the oral care strips or tape compositions
in accordance with the invention include silica gels
and precipitated amorphous silica having an oil
absorption value of about less than 100 cc/100 g
silica and in the range of from about 45 cc/100 g to
70 cc/100 g 



silica. Oil absorption values are measured using the
ASTA Rub-Out Method D281. In certain embodiments, the
silicas are colloidal particles having an average
particle size ranging from about 3 microns to 12
microns, and about 5 to 10 microns. [0027] Low oil
absorption silica abrasives particularly useful in the
practice of the invention are marketed under the trade
designation Sylodent XWA(r) by Davison Chemical
Division of W.R. Grace &Co., Baltimore, Md. 21203.
Sylodent 650 XWA(r),a silica hydrogel composed of
particles of colloidal silica having a water content
of 29% by weight averaging from about 7 to 10 microns
in diameter, and an oil absorption of less than 70
cc/100 g of silica is an example of a low oil
absorption silica abrasive useful in the practice of
the present invention. The abrasive is present in the
oral care strip or tape composition of the present
invention at a concentration of about 1 to 40% by
weight, in other embodiment about 5 to 30% by weight,
and in another embodiment about 10 to 20% by weight.
The dosage of abrasive in the individual strip or tape
(i.e., a single dose) is about 0.01 to 0.4% by weight,
0.05 to 0.3% by weight, and in another embodiment
about 0.1 to 0.2 %by weight. [0028] The oral care
strip or tape compositions may further include one or
more fluoride ion sources. A wide variety of fluoride
ion-yielding materials can be employed as sources of
soluble fluoride in the present compositions. Examples
of suitable fluoride ion-yielding materials are found
in U.S. Pat. No. 3,535,421, to Briner et al; U.S. Pat.
No. 4,885,155, to Parran, Jr. et al. and U.S. Pat. No.
3,678,154, to Widder et al., incorporated herein by
reference. [0029] Representative fluoride ion sources
include, but are not limited to, stannous fluoride,
sodium fluoride, potassium fluoride, sodium
monofluorophosphate, sodium fluorosilicate, sodium
monfluorophosphate (MFP), ammonium fluorosilicate, as
well as tin fluorides, such as stannous fluoride and
stannous chloride, and combinations thereof. Certain
particular embodiments include stannous fluoride or
sodium fluoride as well as mixtures thereof. [0030] In
certain embodiments, the oral care strip or tape oral
composition of the invention may also contain a source
of fluoride ions or fluorine-providing ingredient in
amounts sufficient to supply about 25 ppm to 5,000 ppm
of fluoride ions. [0031] Fluoride ion sources may be
added to the compositions of the invention at a level
of from about 0.01% to 3.0% in one embodiment or from
about 0.03% to 1.0%, by weight of the composition in
another embodiment. The dosage of the individual strip
or tape (i.e., a single dose) is about 0.0001 to
0.003% by weight, 0.0005 to 0.003% by weight, and in
another embodiment about 0.001 to 0.02 %by weight.
[0032] The oral care strips or tape compositions of
the invention also may include an agent to increase
the amount of foam that is produced when the strip or
tapeadhered to the oral cavity is brushed or otherwise
agitated. [0033] Illustrative examples of agents that
increase the amount of foam include but are not
limited to polyoxyethylene and certain polymers
including, but not limited to, alginate polymers.
[0034] The polyoxyethylene may increase the amount of
foam and the thickness of the foam generated by the
oral care carrier component of the present invention.
Polyoxyethylene is also commonly known as polyethylene
glycol ("PEG") or polyethylene oxide. The
polyoxyethylenes suitable for this invention will have
a molecular weight of about 200,000 to about
7,000,000. In one embodiment the molecular weight will
be from about 600,000 to about 2,000,000 and in
another embodiment from about 800,000 to about
1,000,000. Polyox(r) is the trade name for the high
molecular weight polyoxyethylene produced by Union
Carbide. [0035] The polyoxyethylene may be present in
an amount from about 1%to 90%, in one embodiment from
about 5% to 50% and in another embodiment from about 



10% to 20% by weight of the oral care carrier
component of the oral care compositions of the present
invention. The dosage of foaming agent in the
individual strip or tape (i.e., a single dose) is
about 0.01 to 0.9 %by weight, 0.05 to 0.5% by weight,
and in another embodiment about 0.1 to 0.2 %by weight.
[0036] Another agent optionally included in the oral
care tape or strips of the invention is a surfactant
or a mixture of compatible surfactants. Suitable
surfactants are those which are reasonably stable
throughout a wide pH range, for example, anionic,
cationic, nonionic or zwitterionic surfactants. [0037]
Suitable surfactants are described more fully, for
example, in U.S. Pat. No. 3,959,458, to Agricola et
al; U.S. Pat. No. 3,937,807, to Haefele; and U.S. Pat.
No. 4,051,234, to Gieske et al., which are
incorporated herein by reference. [0038] In certain
embodiments, the anionic surfactants useful herein
include the water-soluble salts of alkyl sulfates
having from 10 to 18 carbon atoms in the alkyl radical
and the water-soluble salts of sulfonated
monoglycerides of fatty acids having from 10 to 18
carbon atoms. Sodium lauryl sulfate, sodium lauroyl
sarcosinate and sodium coconut monoglyceride
sulfonates are examples of anionic surfactants of this
type. Mixtures of anionic surfactants may also be
utilized.[0039] In another embodiment, cationic
surfactants useful in the present invention can be
broadly defined as derivatives of aliphatic quaternary
ammonium compounds having one long alkyl chain
containing from about 8 to 18 carbon atoms such as
lauryl trimethylammonium chloride, cetyl pyridinium
chloride, cetyl trimethylammonium bromide,
di-isobutylphenoxyethyldimethylbenzylaminonium
chloride, coconut alkyltrime thylammonium nitrite,
cetyl pyridinium fluoride, and mixtures thereof.
[0040] Illustrative cationic surfactants are the
quaternary ammonium fluorides described in U.S. Pat.
No. 3,535,421, to Briner et al., herein incorporated
by reference. Certain cationic surfactants can also
act as germicides in the compositions. [0041]
Illustrative nonionic surfactants that can be used in
the compositions of the invention can be broadly
defined as compounds produced by the condensation of
alkylene oxide groups (hydrophilic in nature) with an
organic hydrophobic compound which may be aliphatic or
alkylaromatic in nature. Examples of suitable nonionic
surfactants include, but are not limited to, the
Pluronics, polyethylene oxide condensates of alkyl
phenols, products derived from the condensation of
ethylene oxide with the reaction product of propylene
oxide and ethylene diamine, ethylene oxide condensates
of aliphatic alcohols, long chain tertiary amine
oxides, long chain tertiary phosphine oxides, long
chain dialkyl sulfoxides and mixtures of such
materials. [0042] In certain embodiments, zwitterionic
synthetic surfactants useful in the present invention
can be broadly described as derivatives of aliphatic
quaternary ammonium, phosphomium, and sulfonium
compounds, in which the aliphatic radicals can be
straight chain or branched, and wherein one of the
aliphatic substituents contains from about 8 to 18
carbon atoms and one contains an anionic
water-solubilizing group, e.g., carboxy, sulfonate,
sulfate, phosphate or phosphonate. Illustrative
examples of the surfactants suited for inclusion into
the composition include, but are not limited to,
sodium alkyl sulfate, sodium lauroyl sarcosinate,
cocoamidopropyl betaine and polysorbate 20, and
combinations thereof. [0043] The surfactant or
mixtures of compatible surfactants can be present in
the compositions of the present invention from about
0.1% to about 5.0%, in anotherembodiment from about
0.3% to about 3.0% and in another embodiment from
about 0.5% to about 2.0% by weight of the total
composition. The dosage of surfactant in the
individual strip or tape (i.e., a single dose) is
about 0.001 to 0.05% by weight, 



0.003 to 0.03% by weight, and in another embodiment
about 0.005 to 0.02 %by weight. [0044] The oral care
strips or tape compositions of the invention may also
include a flavoring agent. Flavoring agents which are
used in the practice of the present invention include,
but are not limited to, essential oils as well as
various flavoring aldehydes, esters, alcohols, and
similar materials. Examples of the essential oils
include oils of spearmint, peppermint, wintergreen,
sassafras, clove, sage, eucalyptus, marjoram,
cinnamon, lemon, lime, grapefruit, and orange. Also
useful are such chemicals as menthol, carvone, and
anethole. Certain embodiments employ the oils of
peppermint and spearmint. [0045] The flavoring agent
is incorporated in the oral composition at a
concentration of about 0.1 to about 5% by weight and
about 0.5 to about 1.5% by weight. The dosage of
flavoring agent in the individual strip or tape (i.e.,
a single dose) is about 0.001 to 0.05% by weight and
in another embodiment about 0.005 to 0.015 %by weight.
[0046] The oral care strips or tape compositions of
the invention may also include one or more adhesive
agents to aid the tape or strip to adhere to the
tissues of the oral cavity. Suitable adhesives
include, but are not limited to, both polymers with
limited water solubility as well as polymers lacking
water solubility. These polymers deposit a thin film
on both the oral cavity's soft and hard tissues when
saliva combines with the instant composition. Suitable
limited water solubility adhesives include, but are
not limited to, hydroxy ethyl or propyl cellulose.
Adhesives lacking water solubility and suitable for
the compositions of the invention include, but are not
limited to, ethyl cellulose, polyox resins and
silicones. Adhesives lacking water solubility are
incorporated into the instant invention by using a
small amount of ethyl alcohol or another alcohol safe
for use in the oral cavity and the human body. [0047]
Another possible adhesive suitable for use in the
instant composition ispolyvinylpyrrolidone ("PVP")
with a molecular weight of about 50,000 to about
300,000, a suitable PVP is available from GAF
Chemicals Corporation. [0048] Still another possible
adhesive suitable for use in the instant composition
is a combination of Gantrez and the semisynthetic,
water-soluble polymer carboxymethyl cellulose ("CMC").
Certain embodiments encompass a mixture of 2:1 to 1:1
(Gantrez to CMC). Suitable for use in the combination
is Gantrez with a M.W. of about 30,000 to about
1,000,000 available from GAF Chemicals Corporation and
CMC with a M.W. of about 90,000 to about 700,000
available from Aqualon Company. [0049] The oral care
strips or tape compositions of the invention also may
optionally include one or more chelating agents able
to complex calcium found in the cell walls of the
bacteria. Binding of this calcium weakens the
bacterial cell wall and augments bacterial lysis.
[0050] Another group of agents suitable for use as
chelating agents in the present invention are the
soluble pyrophosphates. The pyrophosphate salts used
in the present compositions can be any of the alkali
metal pyrophosphate salts. In certain embodiments,
salts include tetra alkali metal pyrophosphate,
dialkali metal diacid pyrophosphate, trialkali metal
monoacid pyrophosphate and mixtures thereof, wherein
the alkali metals are sodium or potassium. The salts
are useful in both their hydrated and unhydrated
forms. An effective amount of pyrophosphate salt
useful in the present composition is generally enough
to provide at least 1.0% pyrophosphate ions, from
about 1.5% to about 6%, from about 3.5% to about 6% of



such ions. The dosage chelating agent in the
individual strip or tape (i.e., a single dose) is
about 0.01 to 0.6% by weight and in another embodiment
about 0.035 to 0.06 %by weight. [0051] The oral care
strips or tape compositions of the invention also
optionally include one or more polymers. Such
materials are well known in the art, being employed in
the form of their free acids or partially or fully
neutralized water soluble alkali metal (e.g. potassium
and sodium) or ammonium salts. Certain embodiments
include 1:4 to 4:1 copolymers of maleic anhydride or
acid with another polymerizable ethylenically
unsaturated monomer, for example, methyl vinyl
ether(methoxyethylene) having a molecular weight
(M.W.) of about 30,000 to about 1,000,000. These
copolymers are available for example as Gantrez AN
139(M.W. 500,000), AN 119 (M.W. 250,000) and S-97
Pharmaceutical Grade (M.W. 70,000), of GAF Chemicals
Corporation. [0052] Other operative polymers include
those such as the 1:1 copolymers of maleic anhydride
with ethyl acrylate, hydroxyethyl methacrylate,
N-vinyI-2- pyrollidone, or ethylene, the latter being
available for example as Monsanto EMA No. 1103, M.W.
10,000 and EMA Grade 61, and 1:1 copolymers of acrylic
acid with methyl or hydroxyethyl methacrylate, methyl
or ethyl acrylate, isobutyl vinyl ether or
N-vinyl-2-pyrrolidone. [0053] Suitable generally, are
polymerized olefinically or ethylenically unsaturated
carboxylic acids containing an activated
carbon-to-carbon olefinic double bond and at least one
carboxyl group, that is, an acid containing an
olefinic double bond which readily functions in
polymerization because of its presence in the monomer
molecule either in the alpha-beta position with
respect to a carboxyl group or as part of a terminal
methylene grouping. Illustrative of such acids are
acrylic, methacrylic, ethacrylic, alpha-chloroacrylic,
crotonic, beta-acryloxy propionic, sorbic,
alpha-chlorsorbic, cinnamic, beta-styrylacrylic,
muconic, itaconic, citraconic, mesaconic, glutaconic,
aconitic, alpha-phenylacrylic, 2-benzyl acrylic, 2-
cyclohexylacrylic, angelic, umbellic, fumaric, maleic
acids and anhydrides. Other different olefinic
monomers copolymerizable with such carboxylic monomers
include vinylacetate, vinyl chloride, dimethyl maleate
and the like. Copolymers contain sufficient carboxylic
salt groups for water-solubility. [0054] A further
class of polymeric agents includes a composition
containing homopolymers of substituted acrylamides
and/ or homopolymers of unsaturated sulfonic acids and
salts thereof, in particular where polymers are based
on unsaturated sulfonic acids selected from
acrylamidoalykane sulfonic acids such as 2- acrylamide
2 methylpropane sulfonic acid having a molecular
weight from 1,000- 2,000,000, described in U.S. Pat.
No. 4,842,847, Jun. 27, 1989 to Zahid, incorporated
herein by reference. [0055] Another useful class of
polymeric agents includes polyamino acids,particularly
those containing proportions of anionic surface-active
amino acids such as aspattic acid, glutamic acid and
phosphoserine, as disclosed in U.S. Pat. No. 4,866,161
Sikes et al., incorporated herein by reference. [0056]
The oral care strips or tape compositions of the
invention may also optionally include one or more
enzymes. Useful enzymes include any of the available
proteases, glucanohydrolases, endoglycosidases,
amylases, mutanases, lipases and mucinases or
compatible mixtures thereof. In certain embodiments,
the enzyme is a protease, dextranase, endoglycosidase
and mutanase. In another embodiment, the enzyme is
papain, endoglycosidase or a mixture of dextranase and
mutanase. Additional enzymes suitable for use in the
present invention are disclosed in U.S. Pat. No.
5,000,939 to Dring et al., U.S. Pat. No. 4,992,420;
U.S. Pat. 



No. 4,355,022; U.S. Pat. No. 4,154,815; U.S. Pat. No.
4,058,595; U.S. Pat. No. 3,991,177; and U.S. Pat. No.
3,696,191 all incorporated herein by reference. An
enzyme of a mixture of several compatible enzymes in
the current invention constitutes from about 0.002% to
about 2.0% in one embodiment or from about 0.05% to
about 1.5% in another embodiment or in yet another
embodiment from about 0.1% to about 0.5%. [0057] Water
may also be present in the oral compositions of the
invention. Water, employed in the preparation of
commercial oral compositions should be deionized and
free of organic impurities. Water commonly makes up
the balance of the compositions and includes from
about 10% to 50%, about 20% to 40% or about 10% to 15%
by weight of the oral compositions. This amount of
water includes the free water which is added plus that
amount which is introduced with other materials such
as with sorbitol or any components of the invention.
[0058] In preparing oral care strips or tape
compositions, it is sometimes necessary to add some
thickening material to provide a desirable
consistency. In certain embodiments, the thickening
agents are carboxyvinyl polymers, carrageenan,
hydroxyethyl cellulose and water soluble salts of
cellulose ethers such as sodium carboxymethyl
cellulose and sodium carboxymethyl hydroxyethyl
cellulose. Natural gums such as karaya, gum arabic,
and gum tragacanth can also be incorporated. Colloidal
magnesium aluminum silicate or finely divided silica
can be used as component of the thickening composition
to further improve the composition'stexture.
Thickening agents in an amount from 0.5% to 5.0% by
weight of the total composition can be used. [0059]
Within certain embodiments of the oral compositions,
it is also desirable to incorporate a humectant to
prevent the composition from hardening upon exposure
to air. Certain humectants can also impart desirable
sweetness or flavor to dentifrice compositions. The
humectant, on a pure humectant basis, generally
includes from about 15% to 70% in one embodiment or
from about 30% to 65% in another embodiment by weight
of the dentifrice composition. [0060] Suitable
humectants include edible polyhydric alcohols such as
glycerine, sorbitol, xylitol, propylene glycol as well
as other polyols and mixtures of these humectants.
Mixtures of glycerine and sorbitol may be used in
certain embodiments as the humectant component of the
toothpaste compositions herein. [0061] In addition to
the above described components, the embodiments of
this invention can contain a variety of optional
dentifrice ingredients some of which are described
below. Optional ingredients include, for example, but
are not limited to, adhesives, sudsing agents,
flavoring agents, sweetening agents, additional
antiplaque agents, abrasives, and coloring agents.
These and other optional components are further
described in U.S. Pat. No. 5,004,597, to Majeti; U.S.
Pat. No. 3,959,458 to Agricola et al. and U.S. Pat.
No. 3,937,807, to Haefele, all being incorporated
herein by reference. [0062] The compositions of the
present invention can be made using methods which are
common in the oral product area. [0063] In one
illustrative embodiment, the toothtape is made by
dissolving acrylate copolymers and PVP In ethanol and
mixing for 2 minutes at 2600 rpm to form Premix 1.
[0064] Actives such as, for example, vitamins, CPC,
fluoride, abrasives, and any other desired active
ingredients are added to Premix 1 and mixed for 2
minutes at 2600 rpm to form Premix 2. [0065] A
toothpaste base is added to Premix 2 and mixed for 2
minutes at 3000 rpm. The final slurry is cast on
hydrophobic surface with approximately 0.2 mm
wetthickness. Film is dried in air-circulating oven at
about 175-180 0C for 1-2 hr. 



[0066] The present invention in its method aspect
involves applying to the oral cavity a safe and
effective amount of the compositions described herein.
These amounts, for example, from about 20 mm2 to 2000
mm2 of the strip or tape, is kept in the mouth from
about 15 seconds to about 12 hours. In addition, the
oral care strip or tape can be left alone to clean the
teeth or can be used with a brush. [0067] The
following examples further describe and demonstrate
illustrative embodiments within the scope of the
present invention. The examples are given solely for
illustration and are not to be construed as
limitations of this invention as many variations are
possible without departing from the spirit and scope
thereof. EXAMPLES Example 1 [0068] Example 1
illustrates illustrative embodiments of the
compositions for "Toothtape" for the dentifrice and
for a single dosage. In certain embodiments, the
single dosage may be a precut or a perforated strip to
allow the user to easily use a strip with a
predetermined dosage. In other embodiments, the strips
are not precut and the user can tear or cut the strip
in a desired length. Table 1 The toothtape dose has an
approximate surface area: of about 200 mm2 (40mm x 5mm
when applied to upper front teeth. Example 2 [0069]
Example 2 illustrates various illustrative embodiments
of the toothtape and Table 1 illustrates the sensory
perception of the embodiments based on the average of
5 panelists.Table 2 Table 3 Keys: Structure: Brittle =
1, Pliable = 5. Adhesion: Poor = 1, Good = 5. Should
adhere well before brushing and then remain until it
dissolves with brushing. Dissolution: Poor = 1, Good =
5. Target is 20-30 s to complete dissolution. Amount
of foam: Poor = 1, Good = 5. Target is same as a kid's
dentifrice. Residue: Lot = 1, None = 5. Target is
none. Levels of flavor: None = 1, Strong = 5.
Bitterness: Lot = 1, None = 5. Target is none. Example
3 [0070] Example 3 illustrates various illustrative
embodiments of the toothtape of the invention for
immediate release. Table 4: TOOTHTAPE compositions for
Immediate Release of ActivesOther actives can be used,
including: cholorhexidine, gluconate, solbrol, enzymes
such as GOX, HOX, tannase, papain; glucoamylase,
hydrogen peroxide, QlO, biotin, vitamins A and D,
stannous fluoride, zinc citrate, essential oils,
herbals such as magnolia, rosemary, greent tea.
Example 4 [0071] Example 4 illustrates various
illustrative embodiments of the toothtape of the
invention for sustained release.CROSS-REFERENCE TO
RELATED APPLICATION(S) [0001] The present
non-provisional patent application claims priority to
U.S. Provisional Patent Application Serial No.
61/046,549, filed April 21, 2008, and entitled "SELF
ALIGNING BEARING AND SEAL ASSEMBLY," which is
incorporated in full by reference herein. FIELD OF THE
INVENTION [0002] The present invention relates
generally to bearing and seal assemblies, and more
particularly, to self aligning bearing and seal
assemblies operable for use with air cooled heat
exchangers, chemical mixers and agitators, machine
applications and the like where 



lubricated bearing assemblies are employed. BACKGROUND
OF THE INVENTION [0003] Conventionally, self aligning
bearings such as spherical roller bearings or
spherical Outer Diameter (OD) bearings have been used
to correct and/or address angular or radial
misalignment between two bearings disposed upon a
common shaft or a bearing disposed upon a fixed
machine element. Conventionally, a seal is provided
about a rotatable shaft such that the bearing can be
mounted thereto. More specifically, the Outside
Diameter (OD) of the seal is seated into a bearing
housing and contacts an outer race of the bearing or
housing bore while the seal Inner Diameter (ID)
contacts the rotatable shaft or inner race of the
bearing. Additionally, a seal may typically be
provided on either side of the bearing to both contain
lubricating fluid and exclude intrusive contaminates.
The bearing is configured to permit slight angular
movement (less than 3 degrees). [0004] Ln known
conventional bearings and seal assemblies there are
various shortcomings. By way of example, where the
seal OD is fixed in a stationary bearing housing or
stationary bearing outer race, the seal ID contacts
either the bearing inner race or rotatable shaft. As
the bearing inner race pivots at the centerline of the
bearing an eccentricity. overall life of the bearing
and seal assembly. [0005] By way of another example,
some known bearing and seal assemblies utilize lip
type seals to maintain lubricating fluid within the
bearing. Undesirably, if the shaft and seal are not
precisely aligned, over contact occurs on one side of
the seal and minimal or no contact occurs on the
opposite side of the seal. Thus, the integrity of the
seal is jeopardized either initially at installation
or as a result of excess wear of the seal and shaft.
[0006] In still other bearing and seal assembly
constructions, where mechanical type seals are
utilized, the rotating sealing element is fixed to the
rotatable shaft and the stationary sealing element is
fixed in a stationary bearing housing. Again, if the
seals are not precisely aligned, the seal faces will
fail prematurely or will not seal at all. This again
reduces the overall life of the bearing and seal
assembly. [0007] Currently, the ability of assuring
seal integrity of any bearing and seal assembly is
dependent upon how well the bearing and seal
assemblies are installed and aligned to the rotating
shaft. Known art provides various bearing and seal
assemblies which permit angular misalignment of the
bearing and seal assembly of not more than 3 degrees.
However, if the misalignment between the bearing
assembly and the rotatable shaft exceeds 3 degrees,
such assemblies typically fail prematurely.
Accordingly, manufacturers are looking to utilize
improved bearing and seal assemblies which obviate the
need to precisely align and install the assemblies. In
one solution, it would be desirable to produce a self
aligning bearing and seal assembly which accommodates
angular misalignment greater than 3 degrees and up to
20 degrees. In such a solution, a self aligning
bearing and seal assembly would be provided which
includes a bearing housing, a bearing unit seated
within the bearing housing and a pivot assembly
operable for allowing an angular misalignment of a
shaft to which the assembly is mounted that is greater
than 3 degrees without negatively affecting seal and
bearing alignment and integrity. BRIEF SUMMARY OF THE
INVENTION [0008] In various exemplary embodiments, the
present invention provides self aligning bearing and
seal assemblies operable for use with any rotating
machinery, including but not limited to: air cooled
heat exchangers, chemical mixers and agitators,
machine applications i .. embodiments, the bearing and
seal assemblies of the present invention include a
bearing housing defining an internal cavity, a pivot
assembly unit seated within the bearing housing and
having a bearing unit, housing and bearing seals, a
shaft sleeve disposed within the 



housing and being operable for receiving and
maintaining a rotatable shaft, and mounting features
for mounting the bearing and seal assembly in
position. [0009] Advantageously, the present invention
maintains seal and bearing alignment regardless of
shaft position allowing a large degree of angular or
radial misalignment (up to 20 degrees). Further, the
bearing housings of the present invention are easily
installed and aligned with no need of alignment or
indicator tools. Still further, the present invention
advantageously eliminates the need for application
specific bearing/shaft diameter combination with a one
design fits all approach. The present invention is
also adaptable to all seal types, to any bearing type,
and suitable for multiple lubrication fluids and
systems. The present invention includes a
configuration which mounts to all base plates with no
need for adaptors. Additionally, the present invention
allows for axial growth for the shaft in operation
allowing for the use of a smooth shaft which does not
have to be keyed. The present invention can be used in
a variety of flange arrangements, and can be mounted
with a shaft in a horizontal or vertical orientation.
[0010] Conventionally, it is common for two or more
bearings to be mounted on a common shaft. The shaft is
commonly attached rigidly to at least one of the
bearings and the shaft is allowed to move axially
through the other bearings allowing for thermal
expansion of the shaft. In this configuration the
bearing can seize to the shaft due to rust or fretting
preventing free movement of the shaft. Advantageously,
the present invention provides constant lubrication
and environmental protection to the moving interface.
[0011] In an exemplary embodiment of the present
invention, a self aligning bearing and seal assembly
is provided. The self aligning bearing and seal
assembly generally includes a bearing housing, a pivot
assembly having a bearing unit, bearing and housing
seals, and a mounting feature for mounting the
assembly to a surface. In exemplary embodiments, the
bearing unit is a bearing insert having an outer race
ring seated within a bearing holder having a convexly
curved outer envelope surface. The housing defines an
internal cavity and has a concave inner envelope
surface of substantially the same radius and curvature
as theou er enve ope su ace o e earing o er. n exemp
ar em o imen s, e earing o er receives and maintains
the bearing unit in position. [0012] The bearing unit
is also provided with an inner race ring. The inner
race ring is placed in operational contact with a
shaft sleeve of the pivot assembly which is disposed
within and rotatably supported by the bearing unit. In
exemplary embodiments, the inner race ring is free to
rotate with respect to the outer race, and the outer
race ring is rigidly supported by the bearing holder.
The rotational movement of the shaft, and thus inner
race ri ng is borne by a bearing surface defined by
the interface between the inner and outer race rings.
To lessen the friction between the inner and outer
race rings, a plurality of balls or rollers (as in
ball and roller type bearings, respectively) may be
positioned there between in tracks formed in the inner
and outer race rings, and/or lubricants may be
introduced between the inner and outer races rings.
Accordingly, in exemplary embodiments, the bearing
housing may be provided with at least one lubrication
port for allowing a lubricant to be injected into the
bearing unit and at least one drain port operable for
permitting the lubricant to drain from the bearing
housing. [0013] In exemplary embodiments, the pivot
assembly also includes a shaft sleeve defining a bore
and being operable to receive the rotatable shaft. The
shaft is fixed to the pivot assembly via a locking
collar and a locking sleeve retainer. The shaft sleeve
is fitted into the inner diameter of the bearing unit
thereby allowing the shaft and sleeve to rotate freely
with the bearing inner race ring. In all exemplary
embodiments, the pivot assembly is movably mounted
within the housing. In addition the sleeve and locking
mechanism ensures concentricity between the shaft and
bearing, which improves both bearing and seal life.
[0014] The bearing and housing seals are disposed
between the bearing holder and the 



shaft sleeve and between a top seal retainer and the
shaft sleeve. The top seal retainer is removable to
allow access to the bearing unit for installation and
maintenance. The bearing and seal assembly may also
include seals and/or O-rings. The seals may be located
between the top seal retainer and the shaft sleeve,
and is operable for keeping out dust, water, etc. The
O-rings are located between the housing and the top
seal retainer. [0015] In exemplary embodiments, a snap
ring may be provided and located about the shaft
sleeve to help position the shaft sleeve and the
bearing unit. Lubrication can be injected into one
side of the bearing assembly via the lubrication port.
The lubricant flows into andpp applied to all elements
of the bearing unit. The lubricant is then vented from
bearing assembly through the drain port. [0016] In
another exemplary embodiment, a self aligning bearing
and seal system is provided and includes a radial
bearing assembly operable to mount to a first side of
a surface; a radial pivot assembly comprising a first
set of seals and a first bearing unit, wherein the
first seal and first bearing unit are disposed to a
first shaft sleeve operable to receive a rotatable
shaft; a thrust bearing assembly operable to mount to
a second side of a surface; a thrust pivot assembly
comprising a second set of seals and a second bearing
unit, wherein the second set of seals and second
bearing unit are disposed to a second shaft sleeve
operable to receive the shaft; wherein the radial
pivot assembly is disposed within the radial bearing
assembly to allow a large degree of angular
misalignment between the surface and the shaft; and
wherein the thrust pivot assembly is disposed within
the thrust bearing assembly to allow a large degree of
angular misalignment between the surface and the
shaft. [0017] Each of the first bearing unit and the
second bearing unit includes corresponding outer and
inner races disposed to the assembly; and a plurality
of balls or rollers disposed within races, wherein the
respective inner races are disposed to the shaft
sleeve internal the bearing assembly. Each of the
first seal and the second seal includes an upper seal
disposed to the shaft sleeve and a seal adaptor; and a
lower seal disposed to the shaft sleeve and the
bearing holder, wherein the seal adapter is removable
for installation and maintenance of the bearing units.
[0018] Additional features and advantages of the
invention will be set forth in the detailed
description which follows, and in part will be readily
apparent to those skilled in the art from that
description or recognized by practicing the invention
as described herein, including the detailed
description which follows, the claims, as well as the
appended drawings. [0019] It is to be understood that
both the foregoing general description and the
following detailed description present exemplary
embodiments of the invention, and are intended to
provide an overview or framework for understanding the
nature and character of the invention as it is
claimed. The accompanying drawings are included to
provide a further understanding of the invention, and
are incorporated into and constitute a part of this. .
with the detailed description, serve to explain the
principles and operations thereof. BRIEF DESCRIPTION
OF THE DRAWINGS [0020] The present invention is
illustrated and described herein with reference to the
various drawings, in which like reference numbers
denote like system components, respectively, and in
which: [0021] FIG. 1 is a self aligning bearing and
seal assembly in an aligned configuration, in an axial
misaligned configuration, and in a non-parallel
surface configuration according to an exemplary
embodiment of the present invention. [0022] FIG. 2 is
a section perspective view of a thrust bearing and
seal assembly constructed according to an exemplary
embodiment of the present invention. [0023] FIG. 3 is
a section view of a thrust bearing pivot assembly
according to the 



exemplary embodiment of the present invention shown in
FIG. 2. [0024] FlG. 4 is a section view of the thrust
bearing and seal assembly of FIG. 2 with the pivot
assembly rotated according to an exemplary embodiment
of the present invention. [0025] FIG. 5 is a section
view of a radial pivot assembly constructed according
to an exemplary embodiment of the present invention.
[0026] FIG. 6 is a section view of the radial bearing
and seal assembly with the pivot assembly of FIG 5
rotated according to an exemplary embodiment of the
present invention. [0027] FlG. 7 is a section view of
a self aligning bearing and seal assembly system
including the thrust bearing assembly of FIG. 4 and a
radial bearing assembly of FIG. 6 with an axial
misalignment according to an exemplary embodiment of
the present invention. [0028] FIG. 8 is a section view
of the self aligning bearing and seal assembly system
of FIG. 7 attached to a non-parallel surface according
to an exemplary embodiment of the present invention.
DETAILED DESCRIPTION OF THE INVENTION[0029] The
present invention will now be described more fully
hereinafter with reference to the accompanying
drawings in which exemplary embodiments of the
invention are shown. However, this invention may be
embodied in many different forms and should not be
construed as limited to the embodiments set forth
herein. These exemplary embodiments are provided so
that this disclosure will be both thorough and
complete, and will fully convey the scope of the
invention to those skilled in the art. Like reference
numbers refer to like elements throughout the various
drawings. To achieve the foregoing and other objects,
and in accordance with the purposes of the invention
as embodied and broadly described herein, the present
invention provides various embodiments of a self
aligning bearing and seal assembly. [0030] In various
exemplary embodiments, the present invention provides
self aligning bearing and seal assemblies operable for
use with any rotating machinery, including but not
limited to: air cooled heat exchangers, chemical
mixers and agitators, machine applications and the
like where lubricated bearing and seal assemblies are
employed. In all exemplary embodiments, the bearing
and seal assemblies of the present invention include a
bearing housing defining an internal cavity, and a
pivot assembly seated within the bearing housing and
mounting features for mount the bearing and seal
assembly in position. The pivot assembly includes a
bearing unit, bearing holder and bearing seals located
about and positioning the bearing unit, a shaft sleeve
disposed within the housing and bearing unit and being
operable for receiving and maintaining a rotatable
shaft, and mounting features for mounting the bearing
and seal assembly in position. [0031] Advantageously,
the present invention maintains bearing alignment with
the shaft and seal integrity regardless of shaft
position. The present invention provides for a greater
degree of angular or radial misalignment/displacement
of the shaft than that of conventional bearing and
seal assemblies. More specifically, while conventional
assemblies provide for an angular displacement of the
shaft of less than 3 degrees, the present invention
provides for an angular or radial
misalignment/displacement up to 20 degrees. Further,
via a pivot assembly disposed within the bearing and
seal assembly, the rotatable shaft, the bearing unit
and the bearing and housing seals remain aligned along
a common axis. Still further, the bearing housings of
the present invention are easily installed and aligned
with no need of alignment or indicator tools. Still
further, the present invention extends both seal and
bearing life and minimizes environmental and safety
issues. Still further, the present inventionone design
fits all approach. More specifically, all sealing
surfaces are controlled as part of the assembly
including the shaft sleeve and accordingly are not
dependent on shaft alignment and surface finish or
condition. Further yet, the present invention allows
for axial growth for the shaft in operation allowing
for the use of a shaft which does not have to be
keyed. [0032] The exemplary embodiments of the present
invention are also adaptable to a wide variety of seal
types, anti-friction bearing types, and suitable for
multiple lubrication fluids 



and re-lubrication methods. The present invention
includes a universal configuration which mounts to
various common size base plates with no need for
adaptors. The present invention can be used in a
variety of flange arrangements, and can be mounted
with a shaft in a horizontal or vertical orientation.
[0033] In the exemplary embodiments described herein,
any bearing type such as angular contact bearings,
deep grove ball bearings, tapered roller bearings and
cylindrical roller bearings can be used even when
installed with a high degree of angular misalignment.
Since the bearing unit is fixed within the pivot
assembly, the shaft sleeve rotates simultaneously with
the bearing inner race ring keeping them correctly
oriented regardless of the shaft orientation relative
to the bearing housing. This is accomplished by
allowing the pivot assembly to move freely in the
orbital socket of the bearing housing. The shaft
sleeve and bearing and housing seals also orbit freely
with the pivot assembly, thereby keeping the bearing,
shaft and seals properly aligned ensuring seal
function. [0034] The exemplary embodiments also do not
utilize a key driven bearing, but instead uses a
locking collar. The locking collar firmly attaches the
shaft to the shaft sleeve and bearing ID. This is
beneficial because a universal bearing housing will
fit all shafts of a given diameter and does not
require the use of a keyed shaft. This is also
beneficial because concentricity is maintained with
the shaft at all times. In retrofit applications where
a keyed shaft already exists this bearing
configuration readily installs without regard to the
location of existing keyways. [0035] In exemplary
embodiments of the present invention, a self aligning
bearing and seal assembly is provided and generally
includes a bearing housing defining a cavity and being
operable to mount to a surface, and a pivot assembly
having a bearing unit seated within, a plurality of
bearing and housing seals, a shaft sleeve and
retainer, and a mountingbearing unit are seated within
the pivot assembly which in turn is operable for
receiving and maintaining the rotatable shaft. The
pivot assembly is disposed within the bearing housing
to allow for a large degree of angular or radial
misalignment or displacement of the shaft. In
exemplary embodiments, the permitted angular
misalignment/displacement is greater than 3 degrees
and up to 20 degrees. [0036] Referring to FIG. 1, a
self aligning bearing and seal assembly system 100 is
illustrated in an aligned configuration 102, in an
angular misaligned configuration 104, and in a
non-parallel surface configuration 106 according to
various exemplary embodiments of the present
invention. In the exemplary embodiments of the present
invention, the self aligning bearing and seal assembly
100 includes a radial bearing and seal assembly 110, a
thrust bearing and seal assembly 112, and a rotatable
shaft 114 disposed within the radial and the thrust
bearing and seal assemblies 110 and 112, respectively.
Each of the radial and thrust bearing and seal
assemblies, 110 and 112, are provided with a bearing
unit (not shown) and a pivot assembly (not shown)
about the shaft 114. Collectively, the radial bearing
assembly 110 and the thrust bearing assembly 112 are
configured to mount to opposing ends of a shaft 114.
Further, the radial and thrust bearing and seal
assemblies 110 and 112 cooperate together such that
angular misalignment about the shaft 114 under a
variety of conditions is accommodated for without
affecting the operation of the assemblies 110 and 112.
[0037] More specifically, the self aligning bearing
and seal assembly system 100 allows for a 3+ degree of
misalignment up to 20 degrees. Disadvantageous^,
existing self aligning bearing and seal assemblies are
limited to less than 3 degrees of misalignment to
maintain seals and bearings within their design
constraints. In existing self aligning bearings and
existing self aligning bearing and seal assemblies,
bearing L]0 rating (predicted service life) is
predicated on maintaining an alignment similar to that
shown in the aligned configuration 102 of the present
invention. Bearing L 0 rating dramatically decreases
as the angular misalignment between the shaft and
bearing increases. Additionally in existing seal 



technology, seal integrity and seal life are dependent
upon maintaining close angular alignment and run-out
tolerances between the seal and the rotating shaft. In
the present invention, even with an increased degree
of misalignment between the rotating shaft 114 and the
bearing and seal assemblies 110 and 112, bearing loads
can be supported in the axial misaligned configuration
104, and the non-parallel surface configuration 106
without de_ ra ing e eanng _io ra ing. i ur er, e sea
an earing a ignmen an in egri is maintained even when
the shaft 114 of the bearing assembly is tilted, such
as in the axial misaligned configuration 104 and the
non-parallel surface configuration 106. [0038]
Referring now to FIGs. 2-4 and 5-6, a bearing and seal
assembly 112 is illustrated according to an exemplary
embodiment of the present invention. Specifically,
FIGs. 2-4 illustrate a thrust bearing assembly. FIG 2
illustrates the thrust bearing and seal assembly 112
which includes a bearing housing 202, a bearing
retainer 203, a pivot assembly 208 and a mounting
feature 210 for mounting the assembly to a surface.
The bearing assembly 112 is operable to mount to a
surface, via the mounting feature 210 in the housing
202. It will be understood by those skilled in the art
that the mounting feature 210 may be any suitable
means of mounting the assembly 112 to a surface. As
illustrated, the mounting feature 210 includes a
plurality of screws or bolts and screw or bolt inlets.
Also, as shown, the bearing housing 202 is depicted as
a flange mounted system. However, it will be
appreciated by those skilled in the art that any type
of suitable housing may be employed, such as, for
example, a Plummer block. [0039] In an exemplary
embodiment illustrated in FIG 3, the bearing unit 204
is disposed within the pivot assembly 208 and is a
bearing insert and it generally includes an outer race
ring 220 and an inner race ring 224. A bearing holder
211 is provided adjacent to the outer race ring 220
and has a convexly curved outer envelope surface 222A.
Referring to FIG 2, the bearing housing 202 and
bearing retainer 203 defines an internal cavity and
has a corresponding concave inner envelope surface
222B of substantially the same radius and curvature as
the outer envelope surface of the bearing holder 211.
The bearing unit 204, which itself cannot not permit
either angular or axial displacement between bearing
rings 220 and 224, constitutes the insert bearing. Due
to the provision of the mating curved surfaces of the
bearing holder 211 the bearing housing 202 and bearing
retainer 203, the insert bearing unit 204 can align
with the shaft 114 to permit angular and axial
misalignment between the housings 110 and 112 of FIG 1
such as can be caused by long shafts, thermal
influence, vibration, and the like. In exemplary
embodiments, the bearing holder 211 is configured to
receive and maintain the bearing unit 204 in an
aligned position. [0040] The bearing unit 204 is also
provided with an inner race ring 224. The inner race
ring 224 is placed in operational contact with a shaft
sleeve 212 disposed within the pivot assembly 208 and
rotatably supported by the bearing unit 204. The
rotational movement ofi impar e e inner . embodiments,
the inner race ring 224 is free to rotate with respect
to the outer race 220, and the outer race ring 220 is
rigidly supported by the bearing holder 211. The
rotational movement of the shaft sleeve 212 and shaft
114, and thus inner race ring 224, is borne by a
bearing surface defined by the interface between the
inner and outer race rings, 220 and 224, respectively.
To lessen the friction between the inner and outer
race rings 220 and 224, a plurality of balls or
rollers 226 (as in ball and roller type bearings,
respectively) may be positioned there between in
tracks formed in the inner and outer race rings 220
and 224, and/or lubricants may be introduced between
the inner and outer race rings 220 and 224.
Accordingly, in exemplary embodiments, the bearing
holder 211 may be provided with at least one
lubrication port 228 for allowing a lubricant to be
injected into the bearing unit 204 and at least one
drain port 230 operable for permitting the lubricant
to drain from the bearing housing 202. Lubrication can
be injected into one side of the bearing assembly 112
via the port 228. The lubricant flows into and through
the bearing unit 204 to opposed side of the 



bearing unit 204 thereby ensuring lubricant is applied
to all elements of the bearing unit 204. The lubricant
is then vented from the pivot assembly 208 through the
drain port 230. Accordingly, portals 231 are provided
in the bearing retainer 203 and bearing housing 202 to
provide access to the lubrication inlet port 228 and
the lubricant drain port 230 once the pivot assembly
208 is installed in the thrust bearing assembly 112.
[0041] As illustrated, the bearing unit 204 is a ball
bearing with a locking ring. It will be understood by
those skilled in the art that while the bearing unit
disclosed herein is a ball bearing unit, any
anti-friction bearing unit may be used, including but
not limited to angular contact bearings, deep grove
ball bearings, tapered roller bearings, cylindrical
roller bearings, ball bearings, self aligning ball
bearings, spherical roller bearings, toroidal roller
bearings, thrust bearings, cylindrical roller thrust
bearings, spherical roller thrust bearings, needle
bearings, sleeve bearings, plain bearings, journal
bearings, double row bearings, duplex bearings and the
like. [0042] In exemplary embodiments, the shaft
sleeve 212 defines a bore 214 and is operable to
receive the rotatable shaft 114. The shaft 114 is
fixed to the shaft sleeve 212 of the pivot assembly
208 via a locking collar 216 and a locking sleeve
retainer 218. The shaft sleeve 212 is fitted into the
inner diameter of the bearing unit 204 thereby
allowing the shaft 114 and sleeve 212 to rotate freely
with the bearing inner race ring 224. In all
exemplary, . installation, the pivot assembly 208 is
allowed to freely orbit inside the bearing and seal
assembly 112 (i.e., along the curved interior surface
222) to ensure that the bearing unit 204 and seals 206
are precisely aligned with the shaft. Once shaft
orientation is established, the pivot assembly 208 is
secured in place by tightening bolts 209 which closes
the curved interior surfaces 222A and 222B between the
bearing housing 202 and the bearing retainer 203 and
bearing holder 211 to capture the bearing holder 211.
Advantageously, no tools are required for positioning
the bearing unit 204. [0043] The bearing and housing
seals 206 are disposed between the bearing holder 211
and the shaft sleeve 212 and between a seal retainer
232 and the shaft sleeve 212. The seal retainer 232 is
removable to allow access to the bearing unit 204 for
installation and maintenance. The pivot assembly 208
may also include an Oring seal 236 or gasket of other
means to seal the interface between the bearing holder
211 and the seal retainer 232. The O-ring seals 236
are located between the bearing holder 211 and the top
seal retainer 232. [0044] In exemplary embodiments, at
least one snap ring 238B may be provided and located
about the shaft sleeve 212 to position the bearing
unit 204. In addition at least one snap ring 238A may
be provided to retain bearing unit 204 in bearing
holder 211. In still other embodiments, an
accelerometer and/or thermocouple mounting pad 240 is
provided with the housing 202 for attachment of such
devices. [0045] Referring to FIG. 4, a section view of
the thrust bearing and seal assembly 112 is
illustrated with the pivot assembly 208 rotated
according to an exemplary embodiment of the present
invention. As shown, the bearing unit 204 and seals
206 maintain alignment and integrity even when the
shaft and the shaft sleeve 212 are displaced/tilted.
More specifically, the shaft sleeve 212 bearing unit
204, and seals 206 remain precisely aligned along a
common axis. The pivot assembly 208 is configured to
rotate within the thrust bearing and seal assembly 112
with the bearing holder 211 being disposed to the
interior curved surface 222B in the bearing housing
202 and the bearing retainer 203. The entire pivot
assembly 208 rotates including the shaft sleeve 212,
the bearing 204, and the seals 206. Further, when used
in a thrust load application, the pivot assembly 208
can be rotated to allow the thrust load to be applied
axially to the bearing unit 204 from either
direction.UJC prcbcii n a combinations, i.e. the
present invention uses no snap rings to position the
shaft 114. Accordingly, one design fits all
applications. The present invention aligns the bearing
unit 



204 to the shaft sleeve 212 and the shaft 114. and
provides a controlled sealing surface for the seals
206. AU rotating sealing surfaces are controlled as
part of the shaft sleeve 212, they are not dependent
on shaft 114 alignment and finish. Thus, a ground
shaft finish is not required. [0047] The present
invention is adaptable to all seal types and to all
bearing types. The present invention is suitable for
multiple lubrication mediums or lubrication methods,
such as. grease, oil, oil mist, and the like. A single
configuration of the self aligning bearing and seal
assembly can mount to all base plates with no need for
adaptors. Multiple mounting patterns are integrated
into single machining. The present invention allows
for axial growth for the shaft in applications, and
allows for use of a smooth bore shaft and does not
have to be keyed. The self aligning bearing and seal
assembly 112 can be inserted into a variety of flange
arrangements, such as flanged, Plumrner block, etc.,
and can be mounted with the shaft 114 in a horizontal
or vertical orientation. [0048] The shaft attachment
maintains concentric alignment between the shaft 114
and the pivot assembly 208 (e.g., through the use of
the locking shaft retainer rather than set screws or
other means of attachment) which allows a use of
smooth shaft and requires no machining of shaft.
Additionally, the self aligning bearing and seal
assembly is reconf gurable to allow for thrust load in
either direction, and the orbital element can be
flipped over. [0049] Referring now to FIGs. 5-6, a
radial bearing and seal assembly 110 is illustrated
according to an exemplary embodiment of the present
invention. The radial bearing and seal assembly 110
includes a bearing housing 202, a bearing retainer
203, a mounting feature 210 for mounting the assembly
to a surface and a pivot assembly 207 having a bearing
unit 204 and bearing housing seals 206. . The radial
bearing and seal assembly 110 is of a similar
construction to that of the thrust bearing assembly
112 and pivot assembly 208 shown in FIGs. 2-4.
Accordingly, like reference numerals describe like
elements and functions. In exemplary embodiments, wave
washers 502 are provided within the pivot assembly 207
and about the bearing unit 204 to allow axial movement
of the bearing unit 204 within the bearingn n rac i n
o e s . ous y, using the wave washers 502 excess
overloading is prevented. [0050] Referring
specifically to FIG. 5-6, a section view of the radial
bearing and seal assembly 110 is illustrated with the
pivot assembly 207 rotated according to an exemplary
embodiment of the present invention. As shown, the
bearing unit 204 and seals 206 maintain alignment and
integrity even when the shaft and the shaft sleeve 212
are displaced/tilted. More specifically, the shaft
sleeve 212 bearing unit 204, and seals 206 remain
precisely aligned along a common axis. The pivot
assembly 207 is configured to mount within the radial
bearing and seal assembly 110 with the bearing holder
211 being disposed to the interior curved surface 222B
in the bearing housing 202 and the bearing retainer
203. The entire pivot assembly 207 orbits including
the shaft sleeve 212, the bearing 204, and the seals
206. [0051] Referring to FIG. 7, a section view is
illustrated of a self aligning bearing and seal
assembly system 100 of FIG 1 including the radial
bearing and seal assembly 110 and a thrust bearing and
seal assembly 112 with an axial misaligned
configuration 104 according to an exemplary embodiment
of the present invention. FIG. 7 illustrates a section
view of both the radial bearing and seal assembly 110
and the thrust bearing and seal assembly 112 with a
shaft 114 extending through each assembly 110 and 112.
[0052] In FIG. 7 the shaft 114 is shown misaligned
within the self aligning bearing and seal assembly
system 100 of FIG 1. Here, the radial bearing and seal
assembly 110 and the thrust bearing and seal assembly
112 are shown with the mounting features 210 of 110
and 112 in a substantially horizontal position, and
the shaft 114 is tilted off of a vertical position 



relative to the substantially horizontal plane. Each
of the radial bearing and seal assembly 110 and the
thrust bearing and seal assembly 112 are secured to a
surface (not shown), and the thrust and radial pivot
assemblies 207 and 208 respectively each are
configured to maintain seal and bearing alignment
despite the misalignment of the shaft 114. [0053]
Referring to FIG. 8 a section view is illustrated of
the self aligning bearing and seal assembly system 100
of FIG 1 including a radial bearing and seal assembly
110 and a thrust bearing and seal assembly 112 where
the mounting features 210 of 110 and 112 are attached
to non-parallel surface 800 in a non-parallel surface
configuration 106 according to an exemplary embodiment
of the present invention.ere, e ra ia eapng an rin n
assembly 112 are shown at an angled position (relative
to horizontal) due to the non-parallel surface 800,
and the shaft 114 is in a substantially vertical
position. Each of the radial bearing and seal assembly
110 and the thrust bearing and seal assembly 112 are
secured to the non-parallel surfaces, and the top and
bottom pivot assemblies 207, 208 each are configured
to maintain seal and bearing alignment despite the
misalignment of the shaft 114 due to the non-parallel
surface 800. [0055] It is to be understood that both
the foregoing description present exemplary
embodiments of the invention, and are intended to
provide an overview or framework for understanding the
nature and character of the invention as it is
claimed. The accompanying drawings are included to
provide a further understanding of the invention, and
are incorporated into and constitute a part of this
specification. The drawings illustrate various
embodiments of the invention, and together with the
detailed description, serve to explain the principles
and operations thereof. [0056] Although the present
disclosure has been illustrated and described herein
with reference to preferred embodiments and specific
examples thereof, it will be readily apparent to those
of ordinary skill in the art that other embodiments
and examples may perform similar functions and/or
achieve like results. AU such equivalent embodiments
and examples are within the spirit and scope of the
present disclosure and are intended to be covered by
the following claims. [0057] Throughout this
specification and the claims which follow, unless
explicitly described to the contrary, the word
"comprise" or variations such as "comprises" or
"comprising" will be understood to imply the inclusion
of stated elements but not the exclusion of any other
elements.What is claimed is: 1. A self aligning
bearing and seal assembly, comprising: a bearing
housing defining an internal cavity and being operable
to mount to a surface; a pivot assembly having a
bearing holder operable for receiving and maintaining
a rotatable shaft, the pivot assembly being disposed
in the bearing housing; a bearing unit disposed within
the pivot assembly being in operational contact with
the pivot assembly; and a plurality of bearing and
housing seals located about the bearing unit, wherein
the pivot assembly maintains the alignment and
integrity of the bearing unit, the bearing and housing
seals, and the shaft up to 20 degrees of displacement
between the surface and the rotatable shaft. 2. The
self aligning bearing and seal assembly of claim 1,
wherein the pivot assembly is comprised of an outer
race, an inner race, and at least one ball
intermediate the outer race and inner race. 3. The
self aligning bearing and seal assembly of claim 1,
wherein the pivot assembly further comprises a locking
sleeve shaft retainer operable to retain the rotatable
shaft in position. 



4. The self aligning and bearing assembly of claim 1,
further comprising: a lubrication inlet disposed into
the pivot assembly; and a lubrication outlet disposed
into the pivot assembly, wherein lubricant is injected
via the lubrication inlet, and wherein the lubricant
is vented from the lubrication outlet. 5. The self
aligning and bearing assembly of claim 1, wherein the
bearing housing forms an interior surface on which the
seat of the pivot assembly is configured to rotate to
support degree of displacement between the surface and
the shaft.. , curved. 7. The self aligning and bearing
assembly of claim 1, wherein the self aligning and
bearing assembly is configured to mount with the
rotatable shaft in a horizontal or vertical
orientation. 8. The self aligning and bearing assembly
of claim 1, wherein the self aligning and bearing
assembly is reconfigurable to allow for thrust load in
any direction. 9. The self aligning and bearing
assembly of claim 3, wherein the locking sleeve shaft
retainer allows the shaft to comprise a smooth shaft
and requires no machining of the shaft. 10. The self
aligning and bearing assembly of claim 1, wherein the
bearing unit is selected from the group consisting of
angular contact bearings, deep grove ball bearings,
tapered roller bearings, cylindrical roller bearings,
ball bearings, self aligning ball bearings, spherical
roller bearings, toroidal roller bearings, thrust
bearings, cylindrical roller thrust bearings,
spherical roller thrust bearings, needle bearings,
sleeve bearings, plain bearings, and journal bearings.
11. The self aligning bearing and seal assembly of
claim 1, further comprising an accelerometer port
disposed within the housing. 12. The self aligning
bearing and seal assembly of claim 1, further
comprising an thermocoupler port disposed within the
housing. 13. The self aligning bearing and seal
assembly of claim 1, further comprising at least one
wave washer disposed within the pivot assembly and
about the bearing unit to maintain the bearing unit in
position and to reposition the bearing unit as
required. 14. A self aligning bearing and seal
assembly, comprising: a bearing housing defining an
internal cavity; a pivot assembly defining a seat and
having a shaft sleeve operable for receiving and
maintaining a rotatable shaft and a bearing unit, the
pivot assembly being disposed in the bearing housing;
anda p ui an i ui D , wherein the pivot assembly
maintains the alignment and integrity of the bearing
unit, the bearing and housing seals, and the shaft up
to 20 degrees of displacement between the surface and
the rotatable shaft. 15. The self aligning bearing and
seal assembly of claim 14, wherein the bearing unit is
disposed within the pivot assembly and includes an
outer race, an inner race, and at least one ball
intermediate the outer and inner race, the inner race
being in operational contact with the shaft sleeve of
the pivot assembly. 16. The self aligning bearing and
seal assembly of claim 14, wherein the pivot assembly
further comprises a locking sleeve shaft retainer
operable to retain the rotatable shaft in position.
17. The self aligning and bearing assembly of claim
14, further comprising: a lubrication inlet disposed
into the pivot assembly; and a lubrication outlet
disposed into the pivot assembly, wherein lubricant is
injected via the lubrication inlet, and wherein the
lubricant is vented from the lubrication outlet. 



IS. The self aligning and bearing assembly of claim
14, wherein the bearing housing forms an interior
surface on which the seat of the pivot assembly is
configured to rotate to support degree of displacement
between the surface and the shaft. 19. The self
aligning and bearing assembly of claim 18, wherein the
interior surface is curved. 20. The self aligning and
bearing assembly of claim 14. wherein the self
aligning and bearing assembly is configured to mount
with the rotatable shaft in a horizontal or vertical
orientation. 2 1. The self aligning and bearing
assembly of claim 14, wherein the bearing unit is
selected from the group consisting of angular contact
bearings, deep grove ball bearings, tapered roller
bearings, cylindrical roller bearings, ball bearings,
self aligning ball bearings,, , bearings, spherical
roller thrust bearings, needle bearings, sleeve
bearings, plain bearings, and journal bearings. 22.
The self aligning bearing and seal assembly of claim
14, further comprising at least one wave washer
disposed within the pivot assembly and about the
bearing unit to maintain the bearing unit in position
and to reposition the bearing unit if required. 23.
The self aligning bearing and seal assembly of claim
22, wherein the at least one wave washer allows axial
movement of the bearing unit due to thermal expansion
or contraction of the shaft. 24. The self aligning
bearing and seal assembly of claim 22, wherein the at
least one wave washer prevents excess overloading of
the assembly. 25. The self aligning and bearing
assembly of claim 15, further comprising a bearing
holder provided adjacent the outer race ring of the
bearing unit. 26. The self aligning and bearing
assembly of claim 25, further comprising: a
lubrication inlet disposed into the pivot assembly for
allowing a lubricant to be injected into the pivot
assembly; a lubrication outlet disposed into the pivot
assembly for allowing the lubricant to be vented from
the pivot assembly; at least one wave washer disposed
within the pivot assembly and about the bearing unit
to maintain the bearing unit in position and to
reposition the bearing unit if required; wherein the
at least one wave washer allows axial movement of the
bearing unit along a sliding surface located between
the bearing unit and the bearing holder, and wherein
the sliding surface is completely contained within a
lubricated portion of the pivot assembly so as to be
protected from environmental contamination. 27. A self
aligning bearing and seal system, comprising: a radial
bearing assembly operable to mount to a first side of
a surface;first seal and a first bearing unit, wherein
the first seal and first bearing unit are disposed to
a first sleeve operable to receive a rotatable shaft;
a thrust bearing assembly operable to mount to a
second side of a surface; a thrust pivot assembly
disposed within the thrust bearing assembly and
comprising a second seal and a second bearing unit,
wherein the second seal and second bearing are
disposed to a second sleeve operable to receive the
rotatable shaft; wherein the radial bearing assembly
and the thrust bearing assembly cooperate to allow
misalignment between respective surfaces of the
assemblies and the rotatable shaft up to 20 degrees.
28. The self aligning bearing and seal system
according to claim 27, wherein the misalignment is
caused by nonaligned bearing housings. 29. The self
aligning bearing and seal system according to claim
27, wherein the misalignment is caused by nonparallel
bearing housing mounting surfaces. 


