
PIPERAZINES AND PIPERIDINES AS mGluR5 POTENTIATORS
Field of the Invention The present invention relates
to a new class of compounds, to pharmaceutical
formulations containing said compounds and to the use
of said compounds in therapy. The invention further
relates to the process for the preparation of said
compounds and to new intermediates prepared therein.
BACKGROUND OF THE INVENTION Glutamate is the major
excitatory neurotransmitter in the mammalian central
nervous system (CNS). Glutamate produces its effects
on central neurons by binding to and thereby
activating cell surface receptors. These receptors
have been divided into two major classes, the
ionotropic and metabotropic glutamate receptors, based
on the structural features of the receptor proteins,
the means by which the receptors transduce signals
into the cell, and pharmacological profiles. The
metabotropic glutamate receptors (mGluRs) are G
protein-coupled receptors that activate a variety of
intracellular second messenger systems following the
binding of glutamate. Activation of mGluRs in intact
mammalian neurons elicits one or more of the following
responses: activation of phospholipase C; increases in
phosphoinositide (PI) hydrolysis; intracellular
calcium release; activation of phospholipase D;
activation or inhibition of adenyl cyclase; increases
or decreases in the formation of cyclic adenosine
monophosphate (cAMP); activation of guanylyl cyclase;
increases in the formation of cyclic guanosine
monophosphate (cGMP); activation of phospholipase A ;
increases in arachidonic acid release; and increases
or decreases in the activity of voltage- and
ligand-gated ion channels. Schoepp et al. , Trends
Pharmacol. Sci. J4:13 (1993), Schoepp, Neurochem. Int.
24:439 (1994), Pin et al, Neuropharmacology 34:1
(1995), Bordi and Ugolini, Prog. Neurobiol. 59:55
(1999). Molecular cloning has identified eight
distinct mGluR subtypes, termed mGluRl through mGluR8.
Nakanishi, Neuron /3:1031 (1994), Pin et al,
Neuropharmacology 34:1 (1995),Knopfel et al, J. Med.
Chem. JS: 141 7 (1995). Further receptor diversity
occurs via expression of alternatively spliced forms
of certain mGluR subtypes. Pin et al., PNAS 89: 10331
(1992), Minakami et al., BBRC 199:1 136 (1994), JoIy
et al., J. Neurosci. 15:3970 (1995). Metabotropic
glutamate receptor subtypes may be subdivided into
three groups, Group I, Group II, and Group III mGluRs,
based on amino acid sequence homology, the second
messenger systems utilized by the receptors, and by
their pharmacological characteristics. Group I mGluR
comprises mGluRl, mGluR5 and their alternatively
spliced variants. The binding of agonists to these
receptors results in the activation of phospholipase C
and the subsequent mobilization of intracellular
calcium- Recent advances in the elucidation of the
neurophysiological roles of mGluRs have established
these receptors as promising drug targets in the
therapy of acute and chronic neurological and
psychiatric disorders and chronic and acute pain
disorders. Because of the physiological and
pathophysiological significance of the mGluRs, there
is a need for new drugs and compounds that can
modulate mGluR function. Neurological, psychiatric and
pain disorders. Attempts at elucidating the
physiological roles of Group I mGluRs suggest that
activation of these receptors elicits neuronal
excitation. Various studies have demonstrated that
Group I mGluRs agonists can produce postsynaptic
excitation upon application to neurons in the
hippocampus, cerebral cortex, cerebellum, and
thalamus, as well as other CNS regions. Evidence
indicates that this excitation is due to direct
activation of postsynaptic mGluRs, but it also has
been suggested that activation of presynaptic mGluRs
occurs, resulting in increased neurotransmitter
release. Baskys, Trends Pharmacol. Sci. 15:92 (1992),
Schoepp, Neurochem. Int. 24:439 (1994), Pin et al,
Neuropharmacology 3^:1(1995), Watkins et al., Trends
Pharmacol. Sci. 15:33 (1994).Metabotropic glutamate
receptors have been implicated in a number of normal
processes in the mammalian CNS. Activation of mGluRs
has been shown to be required for induction of
hippocampal long-term potentiation and cerebellar
long-term depression. Bashir et al, Nature 363:347
(1993), Bortolotto et al, Nature 368:740 (1994), Aiba
et al., Cell 79:365 (1994), Aiba et al., Cell 79:377
(1994). A role for mGluR activation in nociception and
analgesia also has been demonstrated, Meller et al,
Neuroreport 4 : 879 (1993), Bordi and 



Ugolini, Brain Res. 871:223 (1999). In addition, mGluR
activation has been suggested to play a modulatory
role in a variety of other normal processes including
synaptic transmission, neuronal development, apoptotic
neuronal death, synaptic plasticity, spatial learning,
olfactory memory, central control of cardiac activity,
waking, motor control and control of the
vestibulo-ocular reflex. Nakanishi, Neuron 13: 1031
(1994), Pin et al., Neuropharmacology 34:1, Knopfel
etal,J. Med. Chem. 35:1417 (1995). Further, Group I
metabotropic glutamate receptors and mGluR5 in
particular, have been suggested to play roles in a
variety of pathophysiological processes and disorders
affecting the CNS. These include stroke, head trauma,
anoxic and ischemic injuries, hypoglycemia, epilepsy,
neurodegenerative disorders such as Alzheimer's
disease and pain. Schoepp et al., Trends Pharmacol.
Sci. 14:\3 (1993), Cunningham et al., Life Sci. 54:135
(1994), Hollman et al.,Ann. Rev. Neurosci. 77:31
(1994), Pin et al, Neuropharmacology 34:1 (1995),
Knopfel et al, J. Med. Chem. 55:1417 (1995), Spooren
et al., Trends Pharmacol. Sci. 22:331 (2001),
Gasparini et al. Curr. Opin. Pharmacol. 2:43 (2002),
Neugebauer Pain 98:1 (2002). Much of the pathology in
these conditions is thought to be due to excessive
glutamate-induced excitation of CNS neurons. Because
Group I mGluRs appear to increase glutamate-mediated
neuronal excitation via postsynaptic mechanisms and
enhanced presynaptic glutamate release, their
activation probably contributes to the pathology.
Accordingly, selective antagonists of Group I mGluR
receptors could be therapeutically beneficial,
specifically as neuroprotective agents, analgesics or
anticonvulsants.Further, it has also been shown that
mGluR5 antagonists are useful for the treatment of
addictions or cravings (for drugs, tobacco, alcohol,
any appetizing macronutrients or non essential food
items). Recent advances in the elucidation of the
neurophysiological roles of metabotropic glutamate
receptors generally and Group I in particular, have
established these receptors as promising drug targets
in the therapy of acute and chronic neurological and
psychiatric disorders and chronic and acute pain
disorders. Medical Use The group I receptor, mGluR5,
has been implicated in a number of central nervous
system disease states, including pain (Salt and Binns,
2000; Bhave, et al., 2001), anxiety (Spooren, et al.,
2000; Tatarczynska, et al., 2001), addiction to
cocaine (Chiamulera, et al., 2001) and schizophrenia
(Chavez-Noriega, et al., 2002). The
N-methyl-D-aspartate (NMDA) receptor, an ionotropic
glutamate receptor, has also been implicated in
physiological and pathological processes. Of specific
interest, blockade of NMDA receptors produces a
transient state of psychosis and schizophrenia-like
cognitive deficits (Krystal, et al., Arch Gen
Psychiatry, 51: 199-214, 1994; Lahti, et al.,
Neuropsychopharmacol., 13: 9-19, 1995; Newcomer, et
al., Neuropsychopharmacol., 20:106-1 18, 1999).
Pharmacological manipulation of NMDA receptor function
may be critical for the treatment of many neurological
and psychiatric disorders such as epilepsy,
Alzheimer's disease, drug dependence and schizophrenia
(Kemp and McKernan, 2002). A functional interaction
between NMDA receptors and mGluR5 has been
demonstrated at a cellular level and at a behavioral
level. Thus, activation of Group I mGluRs by DHPG
enhanced NMDA-receptor mediated responses in mouse CAl
pyramidal neurones (Mannaioni, et al., J. Neurosci.,
21:5925-5934, 2001). This effect was inhibited by
MPEP, demonstrating that NMDA receptor function was
enhanced through activation of mGluR5 (Mannaioni, et
al., J. Neurosci., 21:5925-5934, 2001). Modulation of
mGluR5 also altered the cognitive and behavioral
abnormalities associated with NMDA receptor deficiency
(Homayoun, et al., Neuropsychopharmacol., 29:
1259-1269, 2004). Together thesedata suggest that
potentiation of mGluR5 could be beneficial in the
treatment of disorders such as schizophrenia. Non-
Medical use In addition to their use in therapeutic
medicine, the compounds of Formula I, as well as salts
and hydrates of such compounds, are useful as
pharmacological tools in the development and
standardization of in vitro and in vivo test systems
for the evaluation of the effects of potentiators of
mGluR related activity in laboratory animals such as
cats, dogs, rabbits, monkeys, rats and mice, as part
of the search for new therapeutic agents. SUMMARY OF
THE INVENTION It has been discovered that the
compounds of the present invention are potentiators of



mGluR5 receptor function and are, therefore, useful in
the treatment of neurological and psychiatric
disorders associated with glutamate dysfunction. One
embodiment of the invention relates to compounds of
Formula I or a pharmaceutically acceptable salt or
solvate thereof: Formula I wherein: Ar1 is selected
from the group consisting of phenyl and pyridyl, which
may be substituted with up to 4 substituents
independently selected from the group consisting of
alkyl, halo, haloalkyl and CN; Ar2 is selected from
the group consisting of phenyl and heteroaryl, which
may be substituted with up to 4 substituents
independently selected from the group consisting of
alkyl, halo and haloalkyl;A is selected from the group
consisting of C(O), C(S) and S(O)2; X is selected from
the group consisting of O and S; Y is selected from
the group consisting of C and N; m is selected from
the group consisting of 1 and 2; n is selected from
the group consisting of 1 and 2; R1 is selected from
the group consisting of H and alkyl, R2 R3, R4 and R5
are independently selected from the group consisting
of Hand alkyl; with the proviso that the compound is
not l-[(benzyloxy)acetyl]-4-(4-
chlorophenyl)piperazine.
l-[(benzyloxy)acetyl]-4-(2-methoxyphenyl)piperazine,
l-[(benzyloxy)acetyl]-4-(4-methoxyphenyl)piperazine,
l-[(benzyloxy)acetyl]-4-(3- chlorophenyl)piperazine,
or
2-Benzyloxy-l-[4-(3-methyl-pyridin-2-yl)-piperazin-l-y
l]- ethanone. Another embodiment of the invention is a
pharmaceutical composition comprising as active
ingredient a therapeutically effective amount of the
compound according to Formula I and one or more
pharmaceutically acceptable diluents, excipients
and/or inert carriers. Other embodiments of the
invention, as described in more detail below, relate
to a compound according to Formula I for use in
therapy, in the treatment of mGluR 5 mediated
disorders, and in the manufacture of a medicament for
the treatment of mGluR5 mediated disorders. Still
other embodiments relate to a method of treatment of
mGluR5-mediated disorders, comprising administering to
a mammal a therapeutically effective amount of the
compound according to Formula I. DETAILED DESCRIPTION
OF THE PREFERRED EMBODIMENTS The present invention is
based upon the discovery of compounds which are
potentiators of metabotropic glutamate receptor
function. More particularly, the compounds of the
present invention exhibit activity as potentiators of
mGluR5 receptor function and, therefore, are useful in
therapy, in particular for the treatment of
neurological and psychiatric disorders,Definitions
Unless specified otherwise within this specification,
the nomenclature used in this specification generally
follows the examples and rules stated in Nomenclature
of Organic Chemistry, Sections A, B, C D, E, F, and H,
Pergamon Press, Oxford, 1979, which is incorporated by
references herein for its exemplary chemical structure
names and rules on naming chemical structures.
Optionally, a name of a compound may be generated
using a chemical naming program: ACD/ChemSketch,
Version 5.09/September 2001, Advanced Chemistry
Development, Inc., Toronto, Canada. The term "alkyl"
as used herein means a straight- or branched-chain
hydrocarbon radical having from one to six carbon
atoms, and includes methyl, ethyl, propyl, isopropyl,
t-butyl and the like. The term "alkoxy" as used herein
means a straight- or branched-chain alkoxy radical
having from one to six carbon atoms and includes
methoxy, ethoxy, propyloxy, isopropyloxy, tbutoxy and
the like. The term "halo" as used herein means halogen
and includes fluoro, chloro, bromo, iodo and the like,
in both radioactive and non-radioactive forms. The
term "haloalkyl" as used herein means an alkyl group
in which at least one H atom has been replaced by a
halo atom, and includes groups such as CF , CH Br and
the like. The term "alkylene" as used herein means a
difunctional branched or unbranched saturated 



hydrocarbon radical having one to six carbon atoms,
and includes methylene, ethylene, npropylene,
n-butylene and the like. The term "aryl" as used
herein means an aromatic group having five to twelve
atoms, and includes phenyl, naphthyl and the like.The
term "heteroaryl" means an aromatic group having from
5 to 8 atoms which includes at least one heteroatom
selected from the group consisting of N, S and O, and
includes pyridyl, furyl, thienyl, thiazolyl,
pyrazinyl, pyrimidinyl, oxazolyl and the like. The
term "pharmaceutically acceptable salt" means either
an acid addition salt or a basic addition salt which
is compatible with the treatment of patients. A
"pharmaceutically acceptable acid addition salt" is
any non-toxic organic or inorganic acid addition salt
of the base compounds represented by Formula I or any
of its intermediates. Illustrative inorganic acids
which form suitable salts include hydrochloric,
hydrobromic, sulfuric and phosphoric acid and acid
metal salts such as sodium monohydrogen orthophosphate
and potassium hydrogen sulfate. Illustrative organic
acids which form suitable salts include the mono-, di-
and tricarboxylic acids. Illustrative of such acids
are, for example, acetic, glycol ic, lactic, pyruvic,
malonic, succinic, glutaric, fumaric, malic, tartaric,
citric, ascorbic, maleic, hydroxymaleic, benzoic,
hydroxybenzoic, phenylacetic, cinnamic, salicylic,
2-phenoxybenzoic, p-toluenesulfonic acid and other
sulfonic acids such as methanesulfonic acid and
2-hydroxyethanesulfonic acid. Either the mono- or
di-acid salts can be formed, and such salts can exist
in either a hydrated, solvated or substantially
anhydrous form. In general, the acid addition salts of
these compounds are more soluble in water and various
hydrophilic organic solvents, and generally
demonstrate higher melting points in comparison to
their free base forms. The selection criteria for the
appropriate salt will be known to one skilled in the
art. Other non-pharmaceutically acceptable salts e.g.
oxalates may be used for example in the isolation of
compounds of Formula I for laboratory use, or for
subsequent conversion to a pharmaceutically acceptable
acid addition salt. A "pharmaceutically acceptable
basic addition salt" is any non-toxic organic or
inorganic base addition salt of the acid compounds
represented by Formula I or any of its intermediates.
Illustrative inorganic bases which form suitable salts
include lithium, sodium, potassium, calcium, magnesium
or barium hydroxides. Illustrative organic bases which
form suitable saltsinclude aliphatic, alicyclic or
aromatic organic amines such as methylamine, trimethyl
amine and picoline or ammonia. The selection of the
appropriate salt may be important so that an ester
functionality, if any, elsewhere in the molecule is
not hydrolyzed. The selection criteria for the
appropriate salt will be known to one skilled in the
art. "Solvate" means a compound of Formula I or the
pharmaceutically acceptable salt of a compound of
Formula I wherein molecules of a suitable solvent are
incorporated in a crystal lattice. A suitable solvent
is physiologically tolerable at the dosage
administered as the solvate. Examples of suitable
solvents are ethanol, water and the like. When water
is the solvent, the molecule is referred to as a
hydrate. The term "stereoisomers" is a general term
for all isomers of the individual molecules that
differ only in the orientation of their atoms in
space. It includes mirror image isomers (enantiomers),
geometric (cis/trans) isomers and isomers of compounds
with more than one chiral centre that are not mirror
images of one another (diastereomers). The term
"treat" or "treating" means to alleviate symptoms,
eliminate the causation of the symptoms either on a
temporary or permanent basis, or to prevent or slow
the appearance of symptoms of the named disorder or
condition. The term "therapeutically effective amount"
means an amount of the compound of Formula I which is
effective in treating the named disorder or condition.
The term "pharmaceutically acceptable carrier" means a
non-toxic solvent, dispersant, excipient, adjuvant or
other material which is mixed with the active
ingredient in order to permit the formation of a
pharmaceutical composition, i.e., a dosage form
capable of administration to the patient. One example
of such a carrier is a pharmaceutically acceptable oil
typically used for parenteral administration.
CompoundsCompounds of the invention conform generally
to Formula I : Formula I wherein: Ar 1 is selected
from the group consisting of phenyl and pyridyl, which
may be substituted 



with up to 4 substituents independently selected from
the group consisting of alkyl, halo, haloalkyl and CN;
Ar2 is selected from the group consisting of phenyl
and heteroaryl, which may be substituted with up to 4
substituents independently selected from the group
consisting of alkyl, halo and haloalkyl; A is selected
from the group consisting of C(O), C(S) and S(O) ; X
is selected from the group consisting of O and S; Y is
selected from the group consisting of C and N; m is
selected from the group consisting of 1 and 2; n is
selected from the group consisting of 1 and 2; R1 is
selected from the group consisting of H and alkyl, R2,
R3, R4 and R5 are independently selected from the
group consisting of H and alkyl; with the proviso that
the compound is not l-[(benzyloxy)acetyl]-4-(4-
chlorophenyl)piperazine,
l-[(benzyloxy)acetyl]-4-(2-methoxyphenyl)piperazine,
1-[(benzyloxy)acetyl]-4-(4-methoxyphenyl)piperazine,
1-[(benzyloxy)acetyl]-4-(3- chlorophenyl)piperazine,
or 2-Benzyloxy-
1-[4-(3-methyl-pyridin-2-yl)-piperazin- 1-yl]-
ethanone. In particular embodiments of the invention
Ar1 is a phenyl group. In other embodiments Ar2 is
selected from the group consisting of phenyl, thienyl,
thiazolyl and pyridyl. In still others Ar2 is selected
from the group consisting of thienyl and pyridyl.It
will be understood by those of skill in the art that
when compounds of the present invention contain one or
more chiral centers, the compounds of the invention
may exist in, and be isolated as, enantiomeric or
diastereomeric forms, or as a racemic mixture. The
present invention includes any possible enantiomers,
diastereomers, racemates or mixtures thereof, of a
compound of Formula I. The optically active forms of
the compound of the invention may be prepared, for
example, by chiral chromatographic separation of a
racemate or chemical or enzymatic resolution
methodology, by synthesis from optically active
starting materials or by asymmetric synthesis based on
the procedures described thereafter. It will also be
understood by those of skill in the art that certain
compounds of the present invention may exist in
solvated, for example hydrated, as well as unsolvated
forms. It will further be understood that the present
invention encompasses all such solvated forms of the
compounds of Formula I. Within the scope of the
invention are also salts of the compounds of Formula I
. Generally, pharmaceutically acceptable salts of
compounds of the present invention are obtained using
standard procedures well known in the art, for
example, by reacting a sufficiently basic compound,
for example an alkyl amine with a suitable acid, for
example, HCl or acetic acid, to afford a salt with a
physiologically acceptable anion. It is also possible
to make a corresponding alkali metal (such as sodium,
potassium, or lithium) or an alkaline earth metal
(such as a calcium) salt by treating a compound of the
present invention having a suitably acidic proton,
such as a carboxylic acid or a phenol, with one
equivalent of an alkali metal or alkaline earth metal
hydroxide or alkoxide (such as the ethoxide or
methoxide), or a suitably basic organic amine (such as
choline or meglumine) in an aqueous medium, followed
by conventional purification techniques. Additionally,
quaternary ammonium salts can be prepared by the
addition of alkylating agents, for example, to neutral
amines. In one embodiment of the present invention,
the compound of Formula I may be converted to a
pharmaceutically acceptable salt or solvate thereof,
particularly, an acid addition salt suchas a
hydrochloride, hydrobromide, phosphate, acetate,
fumarate, maleate, tartrate, citrate,
methanesulphonate or p-toluenesulphonate. Specific
examples of the present invention include the
compounds 1 to 89 as illustrated in the following
table, their pharmaceutically acceptable salts,
hydrates, solvates, optical isomers, and combinations
thereof:SEAL INSERT RING FOR ROLLER CONE BITS PRIORITY
CLAIM This application claims the benefit of U.S.
provisional application Serial No. 60/756,901, filed
January 6, 2006. BACKGROUND OF THE INVENTION Field of
the Invention: This invention relates in general to
rolling cone earthboring bits, and in particular to an
insert ring that is mounted between the bearing pin 



and the seal for resisting wear and corrosion. State
of the Art: A typical roller cone earth-boring bit has
a bit body with three bit legs. A bearing pin extends
from each bit leg, and a cone rotatably mounts on the
bearing pin. The bearing surfaces between the cavity
of the cone and the bearing pin are filled with a
lubricant. A seal is located between the cone and the
bearing pin to seal lubricant within and keep drilling
fluid from entry. Many designs for seals have been
proposed and used. One type comprises an elastomeric
ring that is located in a groove in the cone near the
mouth of the cavity. The ring normally rotates with
the cone and seals against the stationary bearing pin.
The ring and seal groove are designed to provide a
selected contact pressure of the inner diameter of the
ring with the bearing pin. A high downward force is
imposed on the drill bit during operation, resulting
in a higher contact pressure on the lower side of the
bearing pin than on the upper side. Also, during
operation, there may be slight cone movement relative
to the axis of the bearing pin. This movement results
in varying contact pressure on both the bearing and
seal. Varying contact pressure can cause excessive
heat and wear in certain areas of the seal, shortening
the life. Also, cuttings from the earth formation are
able to contact portions of the seal and tend to cause
it to wear. US Patents 5,005,989, 5,570,750, and
4,934,467 disclose installing a rigid insert ring on
the bearing pin for engagement by the inner diameter
of the seal ring. The insert ring is of harder
material than the bearing pin for reducing wear on the
seal ring. In the Figure 7 embodiment of the '989
patent, the insert ring is located on and fixed
relative to the bearing pin by a vulcanized
layer.DISCLOSURE OF INVENTION The earth boring bit of
this invention has a rigid insert ring mounted on the
bearing pin. The insert ring has an inner diameter
greater than an outer diameter of the bearing pin,
defining a clearance between the insert ring and the
bearing pin to allow the insert ring to float relative
to an axis of the bearing pin. An inner seal is in
sealing engagement with the bearing pin and the inner
diameter of the insert ring. A cone is rotatably
mounted on the bearing pin, the cone having a cavity
containing an outer seal groove. An outer seal is
located in the outer seal groove and in dynamic
sealing engagement with an outer diameter of the
insert ring. An anti-rotation member mounted to a
portion of the bit body is in engagement with a
portion of the insert ring to prevent rotation of the
insert ring. Preferably, the insert ring is of uniform
thickness around its circumference. In the preferred
embodiment, the anti-rotation member is a pin that has
an axis normal to the portion of the seal ring that it
engages. Also, in the preferred embodiment, the insert
ring has a radially extending flange that abuts the
bit leg. The flange on the insert ring may be
partially recessed within an annular groove formed on
the bit leg. Preferably the inner seal is located in a
groove formed in the bearing pin. BRIEF DESCRIPTION OF
THE DRAWINGS Figure 1 is a sectional view illustrating
a cone and bearing pin of an earthboring bit
constructed in accordance with this invention. Figure
2 is an enlarged partial view of a portion of the
bearing pin and cone as shown in Figure 1. Figure 3 is
an elevational view of a portion of the insert ring of
the bit of Figure 1, shown removed from the bit. BEST
MODE(S) FOR PRACTICING THE INVENTION Referring to
Figure 1, bit 11 has a body made up of a plurality of
legs 13, although only a portion of one is shown.
Typically, bit 1 1 will have three bit legs 13, each
depending from a bit body. A bearing pin 15 comprising
a cylindrical member extends downward from bit leg 13
toward an axis of rotation of bit 11. An annular
groove 17 is formed around the junction of bit leg 13
and bearing pin 15. Recess 17 is formed in a portion
of bit leg 13 referred to as a last machined surface
19. Last machined surface 19 is a generally flat
surface located in a planeperpendicular to the bearing
pin axis 23. Last machined surface 19 extends radially
outward from annular recess 17. A portion of last
machined surface 19 on the lower 



side of bit leg 13 is referred to as the shirttail 21.
Recess 17 has a radial width that is about the same as
the radial width of last machined surface 19 at
shirttail 2 1. A rigid insert ring 25 is installed on
bearing pin 15 at the junction with bit leg 13. Insert
ring 25 is preferably an L-shaped member in
cross-section, having a cylindrical portion 27 that
extends around bearing pin 15 and a flange portion 29
that extends radially outward from cylindrical portion
27. Flange portion 29 locates within recess 17 and has
a mating contour. In this embodiment, flange portion
29 has a thickness that is about twice the depth of
recess 17, so that it protrudes a short distance
forward from last machined surface 19. Flange portion
29 in this embodiment is thicker than cylindrical
portion 27. Cylindrical portion 27 may taper on its
forward end. The thickness of cylindrical portion 27
is preferably uniform around the circumference of ring
25. The inner diameter of cylindrical portion 27 is
slightly greater than the outer diameter of bearing
pin 15 by a few thousandths of an inch in the
preferred embodiment. Slight, non-rotational movement
or floating of insert ring 25 relative to the axis of
bearing pin 15 is allowed to occur by the clearance
provided between the inner diameter of cylindrical
portion 27 and the outer diameter of bearing pin 15.
An inner seal 31, which is an elastomeric O-ring in
this embodiment, is located in a groove formed in
bearing pin 15 and seals against the inner diameter of
cylindrical portion 27 of insert ring 25. Inner seal
31 preferably has a uniform cross-sectional thickness
around its circumference. An anti-rotation member
prevents insert ring 25 from rotating relative to
bearing pin 15. In this embodiment, a recess or slot
33, shown in Figure 3, is formed at one or more places
in the outer periphery of flange portion 29. Slot 33
is semicircular, although it could be different shapes
or a complete hole if desired. An anti-rotation pin 35
(Figs. 1 and 2) engages slot 33 and inserts into last
machined surface 19 to prevent rotation of insert ring
25 relative to bearing pin 15. Referring again to
Figure 1, a cone 37 mounts rotatably to each bearing
pin 15. Cone 37 has an exterior containing a plurality
of cutting elements 39, which may be teeth machined
into the exterior of cone 37. Alternately, cutting
elements 39 could be tungsten carbide inserts pressed
into mating holes in the exterior of cone 37. Cone
37has a cone cavity 4 1 that fits closely over bearing
pin 15. A variety of different bearing arrangements
may be utilized between cone 37 and bearing pin 15. In
the example shown, a rearward set of cylindrical
roller bearings 43 is carried within a groove in
cavity 4 1 for engaging bearing pin 15. This
embodiment also discloses an intermediate set of
roller bearings 45 engaging a smaller diameter portion
of bearing pin 15 and a set of nose roller bearings 47
engaging an even smaller diameter portion of bearing
pin 15. A thrust washer 49 is located on a thrust
shoulder of bearing pin 15 for engaging a mating
surface within cone cavity 41. Cone 37 is retained on
bearing pin 15 by a plurality of balls 5 1 that engage
mating recesses in cone cavity 4 1 and on bearing pin
15. Cone cavity 4 1 is filled with a lubricant that is
supplied from a lubricant reservoir and pressure
compensator (not shown) through passages (not shown)
to the spaces between cone 37 and bearing pin 15. A
variety of seals may be employed to seal the lubricant
within cone cavity 4 1 and prevent encroachment of
drilling bit fluid from the exterior. In this
embodiment, the seal comprises an elastomeric seal 53
located within a seal groove 55 formed near the
entrance or mouth of cone cavity 41. Referring to
Figure 2, seal groove 55 preferably has parallel side
walls, each being in a plane perpendicular to the axis
of bearing pin 15. Seal 53, also referred to as
"outer" seal 53, has an inner diameter portion that
slidingly engages the exterior of insert ring
cylindrical portion 27. Seal 53 typically rotates in
unison with cone 37, but some rotation or slippage
relative to cone 37 may occur. In this embodiment,
seal 53 has generally flat forward and rearward sides
that are parallel to each other and semicylindrical
rounded inner and outer diameter portions. In this
embodiment, the distance between the inner and the
outer diameter portions is considerably greater than
the distance between the flat forward and rearward
portions, but other shapes are feasible. 



Referring still to Figure 2, cone 37 has a backface
that surrounds the mouth of cone cavity 41. The
backface includes an inner backface portion 57 that
extends from the mouth of cavity 4 1 radially outward
relative to bearing pin axis 23 (Fig. 1). Inner
backface portion 57 is not flat; rather, it curves in
this embodiment to mate with the contour of insert
ring flange 29. Inner backface portion 57 curves
around insert ring flange 29 and extends rearward,
defining an annular rib 59 located adjacent the outer
diameter of insert ring flange 29. A slight clearance
will exist between the inner backface portion 57 and
insert ring 25. In this embodiment, the cone backface
includesan outer portion 6 1 that is recessed in a
forward direction from annular rib 59. Outer backface
portion 6 1 extends radially outward to an
intersection with a gage surface 65 of cone 37.
Annular rib 59 extends over a portion of insert ring
flange 29 and has a flat face separated from last
machined surface 19 by a small clearance. The width of
this clearance is less than the thickness of flange
29, thereby restricting the entry of borehole
cuttings. Outer seal groove 55 is spaced slightly
forward toward the bit axis of rotation from inner
backface portion 57. The portion of cone 37 between
inner backface portion 57 and groove 55 is a thin
flange 62 that separates outer seal 53 from insert
ring flange 29. Outer seal 53 thus does not contact
insert ring flange 29. Anti-rotation pin 35 has a flat
face that is separate from cone annular rib 59 by a
small clearance. In this embodiment, the face of
anti-rotation pin 35 is substantially flush with the
portion of last machined surface 19 located radially
outward from annular groove 17, which receives insert
ring flange 29. The hole for receiving antirotation
pin 35 is partly in groove 17 and partly in last
machined surface 19 just outward from groove 17. As a
result, a portion of anti-rotation pin 35 protrudes
from the base of groove 17. One or more diverter pins
63 may be mounted in holes in bit leg 13 and protrude
forward, each having an axis parallel to bearing pin
axis 23 (Fig. 1). The forward ends of diverter pins 63
are flat and closely spaced to cone outer backface
portion 61. Diverter pins 63 serve to divert cuttings
and drilling fluid from the spaces between the
backface of cone 37 and the adjacent surface of bit
leg 13. Diverter pins 63 could be eliminated, if
desired. Also, outer backface portion 6 1 could extend
in a straight line from annular rib 59 to gage surface
65, rather than being recessed as shown. In operation,
as bit 11 rotates, each cone 37 rotates about bearing
pin axis 23. Drilling fluid is pumped down a drill
string, which flows out nozzles and back up around the
exterior of bit 11 along with cuttings. Seal 53
normally rotates in unison with cone 37 and slidingly
engages the outer surface of insert ring cylindrical
portion 27. Cone 37 will wobble or move slightly
relative to the axis of bearing pin 15 because of the
weight imposed on bit 11. Insert ring 25 will tend to
move with cone 37, thus will float relative to the
axis of bearing pin 15. This floating movement tends
to maintain a desired contact pressure of outer seal
53 with floating insert ring 25.Diverter pins 63, if
used, may reduce the amount of cuttings and debris
that otherwise would enter the spaces between last
machined surface 19 and backface portions 57 and 6 1.
Some cuttings and debris, nevertheless, will come into
contact with insert ring 25. Insert ring 25 is
preferably formed of a metal that is more resistant to
abrasion and corrosion than the material of bit leg
13, bearing pin 15 and cone 37, to inhibit the wear
that would normally occur at the intersection between
last machined surface 19 and bearing pin 15. The
invention has significant advantages. The insert ring
reduces differences in contact pressure applied to the
seal. The insert ring also provides protection for the
seal against contact with cuttings and debris. . While
the invention has been shown in only one of its forms,
it should be apparent to those skilled in the art that
it is not so limited, but is susceptible to various
changes without departing from the scope of the
invention.CLAIMS 1. An earth boring bit, comprising: a
bit body having a depending bearing pin, defining a
base area at the junction of the body and the bearing
pin; 



a rigid insert ring mounted on the bearing pin, the
insert ring having an inner diameter greater than an
outer diameter of the bearing pin, defining a
clearance between the insert ring and the bearing pin
to allow the insert ring to float relative to the
bearing pin; an inner seal in sealing engagement with
the bearing pin and the inner diameter of the insert
ring; a cone rotatably mounted on the bearing pin, the
cone having a cavity containing an outer seal groove;
an outer seal in the outer seal groove and in dynamic
sealing engagement with an outer diameter of the
insert ring; and an anti-rotation member to prevent
rotation of the insert ring. 2. The bit according to
claim 1, wherein the insert ring is of uniform
thickness around its circumference. 3. The bit
according to claim 1, wherein the anti-rotation member
protrudes from the base area and has an axis normal to
the portion of the seal ring that it engages. 4. The
bit according to claim 1, wherein the anti-rotation
member comprises a pin that engages a recess of the
insert ring. 5. The bit according to claim 1, wherein:
the base area comprises a cylindrical surface on the
bearing pin and an adjacent last machined surface on
the body; the insert ring has a radially extending
flange that abuts the last machined surface; and the
anti-rotation member comprises a pin protruding from
the last machined surface in engagement with a recess
in the flange of the insert ring.6. The bit according
to claim 1 wherein: the base area comprises a
cylindrical surface on the bearing pin and an adjacent
substantially flat surface on the body; wherein the
bit further comprises: an annular groove on the flat
surface; and a flange on the insert ring and partially
recessed within the annular groove. 7. The bit
according to claim 6, wherein: the cone has an annular
backface that encircles a mouth of the cavity, the
backface having a protruding annular rib that extends
over a portion of an outer diameter of the flange. 8.
The bit according to claim 1, wherein: the insert ring
has a radially extending flange; and the outer seal
groove has parallel side walls, one of the side walls
defining an annular rib of the cone located between
the flange and the outer seal ring. 9. The bit
according to claim 1, wherein the inner seal
comprises: an inner seal groove formed on the bearing
pin; an elastomeric ring in the inner seal groove and
in sealing engagement with the inner diameter of the
insert ring. 10. An earth boring bit, comprising: a
bit body having a bit leg with a depending bearing
pin, defining a base area at the junction of the bit
leg and the bearing pin; a rigid insert ring mounted
on the bearing pin, the insert ring having an inner
diameter greater than an outer diameter of the bearing
pin, defining a clearance between the insert ring and
the bearing pin to allow the insert ring to float
relative to the bearing pin; an inner seal groove
formed on the bearing pin; an elastomeric inner seal
ring in the inner seal groove and in sealing
engagement with the inner diameter of the insert ring;
a cone having a cavity rotatably mounted on the
bearing pin;an outer seal in the cavity in sealing
engagement with the cone and with an outer diameter of
the insert ring; and a pin-like member mounted to the
base area and protruding into engagement with a
portion of the insert ring to prevent rotation of the
insert ring. 11. The bit according to claim 10,
wherein the insert ring and the inner seal are of 



uniform thickness around their circumferences. 12. The
bit according to claim 10, wherein: the base area
comprises a cylindrical surface on the bearing pin and
an adjacent last machined surface on the body; the
insert ring has a radially extending flange that abuts
the last machined surface; and the pin-like member
protrudes from the last machined surface into
engagement with a recess in the flange of the insert
ring. 13. The bit according to claim 10, wherein the
outer seal comprises: an outer seal groove formed in
the cavity; and an elastomeric outer seal ring located
within the outer seal groove. 14. The bit according to
claim 13, wherein: the insert ring has a radially
extending flange; and the outer seal groove has two
parallel side walls, defining an annular rib of the
cone located between the flange and the outer seal
ring. 15. The bit according to claim 10, wherein: the
base area comprises a cylindrical surface on the
bearing pin and an adjacent substantially flat surface
on the body; wherein the bit further comprises: an
annular groove on the flat surface; and a flange on
the insert ring that is partially recessed within the
annular groove. 16. The bit according to claim 15,
wherein: the cone has an annular backface that
encircles a mouth of the cavity, thebackface having a
protruding annular rib that extends over a portion of
an outer diameter of the flange. 17. An earth boring
bit, comprising: a bit body having a bit leg with a
depending bearing pin; a rigid insert ring having a
flange portion that abuts a portion of the bit leg and
a cylindrical portion that has an inner diameter
greater than an outer diameter of the bearing pin,
defining a clearance between the cylindrical portion
of the insert ring and the bearing pin to allow the
insert ring to float relative to the bearing pin; an
inner seal groove formed on the bearing pin; an
elastomeric inner seal ring in the inner seal groove
and in sealing engagement with the cylindrical portion
of the insert ring; a cone having a cavity rotatably
mounted on the bearing pin; an outer seal groove
formed in the cavity and having parallel side walls;
an elastomeric outer seal ring in sealing engagement
with the outer seal groove and with the cylindrical
portion of the insert ring, one of the side walls of
the outer seal groove separating the outer seal ring
from the flange of the insert ring; and a pin-like
member mounted to a portion of the bit body and
protruding into engagement with a portion of the
insert ring to prevent rotation of the insert ring.
18. The bit according to claim 17, wherein the insert
ring and the inner seal ring are of uniform thickness
around their circumferences. 19. The bit according to
claim 17, wherein: the flange portion of the insert
ring is partially recessed within an annular groove
formed on the bit leg. 20. The bit according to claim
19, wherein the cone has a backface that encircles a
mouth of the cavity, the backface having an annular
rib that extends partially over an outer diameter of
the flange portion of the insert ring. 


