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(57) ABSTRACT 

A cutter assembly and a method of making the cutter assem 
bly are disclosed. A method of fabricating a cutting element 
having at least one island in at least one pocket of a substrate 
may comprise steps of providing the Substrate with at least 
one pocket, and the at least one Substrate is in a final state of 
the Substrate; providing the at least one island, wherein the at 
least one island is in a final state of the island, wherein in the 
final state, chemical composition, shape, phase distribution 
and content, density and mechanical properties are finalized 
without changes; disposing the at least one island in the at 
least one pocket of the Substrate; and securing the at least one 
island to at least one Substrate. 
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CUTTER ASSEMBLY WITHAT LEAST ONE 
ISLAND AND AMETHOD OF 

MANUFACTURING ACUTTER ASSEMBLY 

CROSS-REFERENCE TO RELATED PATENT 
APPLICATIONS 

0001. This application is a continuation-in-part of, and 
claiming priority under 35 U.S.C. S 120 to, U.S. patent appli 
cation Ser. No. 13/339,483, filed on Dec. 29, 2011, U.S. 
patent application Ser. No. 13/339,474, filed on Dec. 29, 
2011, U.S. patent application Ser. No. 13/339,838, filed on 
Dec. 29, 2011, U.S. patent application Ser. No. 13/339,854, 
filed on Dec. 29, 2011. 

FIELD 

0002 The present disclosure relates to a cutter assembly 
with at least one island. More particularly, the present disclo 
Sure relates a cutter assembly that can include a Substrate and 
at least one island disposed in the Substrate. 

BACKGROUND 

0003. In the discussion of the background that follows, 
reference is made to certainstructures and/or methods. How 
ever, the following references should not be construed as an 
admission that these structures and/or methods constitute 
prior art. Applicants expressly reserve the right to demon 
strate that such structures and/or methods do not qualify as 
prior art. 
0004 Cutters can be subject to abrasion which can shorten 
the working life of the cutter. Thus, there is a need in the art for 
a cutter assembly that can provide higher abrasion resistance 
or longer cutter life. 

SUMMARY 

0005 Exemplary embodiments provide a cutter assembly 
and a method of manufacturing a cutter assembly. In one 
exemplary embodiment, a method of fabricating a cutting 
element having at least one island in at least one pocket of a 
Substrate may comprise steps of providing the Substrate with 
at least one pocket, and the at least one substrate is in a final 
state of the Substrate; providing the at least one island, 
wherein the at least one island is in a final state of the island, 
wherein in the final state, chemical composition, shape, phase 
distribution and content, density and mechanical properties 
are finalized without changes; disposing the at least one 
island in the at least one pocket of the Substrate; and securing 
the at least one island to at least one Substrate. 
0006. It is to be understood that both the foregoing general 
description and the following detailed description are exem 
plary and explanatory and are intended to provide further 
explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWING 

0007. The following detailed description can be read in 
connection with the accompanying drawings in which like 
numerals designate like elements and in which: 
0008 FIG. 1 is a perspective view of a cutter assembly 
with at least one island in accordance with an embodiment. 
0009 FIG. 2 is a side view of the cutter assembly with at 
least one island shown in FIG. 1. 
0010 FIG.3 is a sectional side view of the cutter assembly 
with at least one island shown in FIG. 1. 
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0011 FIG. 4 is a top view of the cutter assembly with at 
least one island shown in FIG. 1. 
0012 FIG. 5 is a perspective view of a cutter assembly 
with at least one island of an alternate construction. 
0013 FIG. 6 is a side view of the cutter assembly with at 
least one island of an alternate construction shown in FIG. 5. 
0014 FIG. 7 is a sectional side view of the cutter assembly 
with at least one island of an alternate construction shown in 
FIG.S. 
0015 FIG. 8 is a perspective view of a cutter assembly 
with at least one island of an alternate construction. 
(0016 FIG. 9 is a side view of the cutter assembly with at 
least one island of an alternate construction shown in FIG.8. 
0017 FIG. 10 is a sectional side view of the cutter assem 
bly with at least one island of an alternate construction shown 
in FIG. 8. 
0018 FIG. 11 is a perspective view of a cutter assembly 
with at least one island of an alternate construction. 
(0019 FIG. 12 is a side view of the cutter assembly with at 
least one island of an alternate construction shown in FIG.11. 
0020 FIG. 13 is a sectional side view of the cutter assem 
bly with at least one island of an alternate construction shown 
in FIG. 11. 
0021 FIG. 14 is a top view of a cutter assembly with at 
least one island of an alternate construction. 
0022 FIG. 15 is a top view of a cutter assembly with at 
least one island of an alternate construction. 
0023 FIG. 16 is a top view of a cutter assembly with at 
least one island of an alternate construction. 
0024 FIG. 17 is a perspective view of a cutter assembly 
with at least one island in accordance with an alternate con 
struction. 
(0025 FIG. 18 is a side view of the cutter assembly with at 
least one island shown in FIG. 17. 
0026 FIG. 19 is a sectional side view of the cutter assem 
bly with at least one island shown in FIG. 17. 
0027 FIG. 20 is a perspective view of a cutter assembly 
with at least one island in accordance with an alternate con 
struction. 
0028 FIG. 21 is a side view of the cutter assembly with at 
least one island shown in FIG. 20. 
0029 FIG. 22 is a sectional side view of the cutter assem 
bly with at least one island shown in FIG. 20. 
0030 FIG. 23 is a perspective view of a cutter assembly 
with at least one island in accordance with an alternate con 
struction. 
0031 FIG. 24 is a side view of the cutter assembly with at 
least one island shown in FIG. 23. 
0032 FIG. 25 is a sectional side view of the cutter assem 
bly with at least one island shown in FIG. 23. 
0033 FIG. 26 is a perspective view of a cutter assembly 
with at least one island in accordance with an alternate con 
struction. 
0034 FIG. 27 is a side view of the cutter assembly with at 
least one island shown in FIG. 26. 
0035 FIG. 28 is an exploded, sectional side view of the 
cutter assembly with at least one island shown in FIG. 26. 
0036 FIG. 29 is a perspective view of a cutter assembly 
with at least one island in accordance with an alternate con 
struction. 
0037 FIG. 30 is a side view of the cutter assembly with at 
least one island shown in FIG. 29. 
0038 FIG. 31 is an exploded, sectional side view of the 
cutter assembly with at least one island shown in FIG. 29. 
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0039 FIG. 32 is a perspective view of a cutter assembly 
with at least one island in accordance with an alternate con 
struction. 
0040 FIG.33 is a side view of the cutter assembly with at 
least one island shown in FIG. 32. 
0041 FIG. 34 is an exploded, sectional side view of the 
cutter assembly with at least one island shown in FIG. 32. 
0042 FIG. 35 is a perspective view of a cutter assembly 
with at least one island in accordance with an alternate con 
struction. 
0043 FIG. 36 is a side view of the cutter assembly with at 
least one island shown in FIG. 35. 
0044 FIG. 37 is an exploded, sectional side view of the 
cutter assembly with at least one island shown in FIG. 35. 
0045 FIG. 38 is a perspective view of a cutter assembly 
with at least one island in accordance with an alternate con 
struction. 
0046 FIG. 39 is a side view of the cutter assembly with at 
least one island shown in FIG. 38. 
0047 FIG. 40 is an exploded, sectional side view of the 
cutter assembly with at least one island shown in FIG. 38. 
0048 FIG. 41 is a perspective view of a cutter assembly 
with at least one island in accordance with an alternate con 
struction. 
0049 FIG. 42 is a side view of the cutter assembly with at 
least one island shown in FIG. 41. 
0050 FIG. 43 is an exploded, sectional side view of the 
cutter assembly with at least one island shown in FIG. 41. 
0051 FIG. 44 is a perspective view of a cutter assembly 
with at least one island in accordance with an alternate con 
struction. 
0052 FIG. 45 is a side view of the cutter assembly with at 
least one island shown in FIG. 44. 
0053 FIG. 46 is an exploded, sectional side view of the 
cutter assembly with at least one island shown in FIG. 44. 
0054 FIG. 47 is a perspective view of a cutter assembly 
with at least one island in accordance with an alternate con 
struction. 
0055 FIG. 48 is a side view of the cutter assembly with at 
least one island shown in FIG. 47. 
0056 FIG. 49 is an exploded, sectional side view of the 
cutter assembly with at least one island shown in FIG. 47. 
0057 FIG. 50 is a perspective view of a cutter assembly 
with at least one island in accordance with an alternate con 
struction. 
0058 FIG. 51 is a side view of the cutter assembly with at 
least one island shown in FIG. 50. 
0059 FIG. 52 is an exploded, sectional side view of the 
cutter assembly with at least one island shown in FIG. 50. 
0060 FIG. 53 is a perspective view of a cutter assembly 
with at least one island in accordance with an alternate con 
struction. 
0061 FIG. 54 is a side view of the cutter assembly with at 
least one island shown in FIG. 53. 
0062 FIG.55 is an exploded, sectional side view of the 
cutter assembly with at least one island shown in FIG. 53. 
0063 FIG. 56 is a flowchart of a method of manufacturing 
a cutter with at least one island in accordance with an embodi 
ment. 

0064 FIG. 57 is a flowchart of a method of manufacturing 
a cutter with at least one island in accordance with an alternate 
construction. 
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DETAILED DESCRIPTION 

0065 Referring to FIGS. 1-56, embodiments can provide 
a cutter assembly 100,200,300,400,500, 600, 700, 800,900, 
1000, 1100, 1200, 1300, 1400, 1500, 1600, 1700, 1800, and 
1900 with higher abrasion resistance, longer life, better 
toughness, and/or thermal stability. Embodiments can utilize, 
for example, fully leached polycrystalline diamond, which 
can have significantly better thermal stability up to approxi 
mately 1,000° C. When fully leached polycrystalline dia 
mond is used and coupled with, for example, a cobalt-tung 
Sten carbide, embodiments can also provide higher strengthat 
the interface between fully leached polycrystalline diamond 
and cobalt-tungsten carbide. Embodiments can also provide a 
method of manufacturing a cutter assembly 100... 1900, that 
includes, for example, a fully leached polycrystalline dia 
mond, which is coupled to, for example, cobalt-tungsten car 
bide securely and economically. 
0066. The cutter assembly 100 . . . 1900 can comprise a 
substrate 102, 202,302, 402, 502, 602, 702, 802,902, 1002, 
1102, 1202, 1302,1402, 1502,1602, 1702, 1802, and 1902 at 
least one island 150a, 150b, 250, 350, 450, 550, 650, 750, 
850, 950, 1050, 1150, 1250, 1350, 1450, 1550, 1650, 1750, 
1850, and 1950 disposed in the substrate 102 ... 1902. 
0067. Theat least one island 150a... 1950 can be disposed 
in the Substrate 102 . . . 1902. The Substrate 102 . . . 1902 can 
have a surface 104, 204, 304, 404, 504, 604, 704, 804, 904, 
1004, 1104, 1204, 1304, 1404, 1504, 1604, 1704, 1804, and 
1904. The Surface 104. . . 1904 can receive one or more of the 
islands 150a . . . 1950. In other constructions of the cutter 
assembly 100... 1900, the substrate 102... 1902 can have a 
plurality of surfaces 104 . . . 1904, and each one of the 
plurality of surfaces 104. . . 1904 can receive one or more of 
the islands 150a . . . 1950. 
0068. Theat least one island 150a... 1950 can be disposed 
in the substrate 102 ... 1902 such that the at least one island 
150a . . . 1950 is spaced apart from another island 150a . . . 
1950 in one exemplary embodiment. In another exemplary 
embodiment, islands 150a . . . 1950 may be disposed in the 
substrate 102... 1902 such that the island 150a ... 1950 may 
be integrated to form a semi continuous shape, for example. 
0069. The substrate 102... 1902 can be made from tung 
sten carbide cobalt (WC Co), a diamond-silicon carbide 
composite material, binderless carbide, or polycrystalline 
diamond (PCD), or some other suitable materials. One 
example of a diamond-silicon carbide composite material is 
commercially available as VERSIMAX manufactured by 
Diamond Innovations, Inc., Worthington, Ohio USA. Bind 
erless can refer to tungsten carbide composites with less 
amount of metal binder phase than a metal-WC composite 
cermet material. Such as Co-WC composite cermet mate 
rial, Ni WC composite cermet material, Fe—WC compos 
ite cermet material, and the like. Examples of binderless 
carbide can include a cermet oftungsten carbide binded with 
a molybdenum metal and a low metal content of about 1 wt % 
to about 2 wt %. Binderless carbide can also include a type of 
tungsten carbide sintered with low metal content, Such as 
about 1 wt % to about 2 wt %, and a binding phase that is 
mainly eta-phase (Co WO). 
0070. The at least one island 150a ... 1950 can be made 
from polycrystalline diamond (PCD), diamond, cubic boron 
nitride (CBN), polycrystalline cubic boron nitride (PCBN), 
or a diamond-silicon carbide composite material a cemented 
carbide, a ceramic, a metal, a metal alloy, and/or combina 
tions thereof a Substrate; an optional coating layer, wherein 
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the coating layer may be in direct contact with the island or 
the Substrate, and the coating layer may be continuous or 
discontinuous. One example of a diamond-silicon carbide 
composite material is commercially available as VERSI 
MAX 

(0071. The at least one island 150a . . . 1950 can be a 
thermally stable material. The thermally stable material may 
be made by leaching catalyst from polycrystalline diamond in 
an acid solution, for example. If the at least one island 150a. 
... 1950 is made from PCD, the at least one island 150a . . . 
1950 made from PCD can be fully leached, partially leached, 
or unleached. In a construction of the cutter assembly 100 that 
includes fully leached PCD, the cutter assembly 100... 1900 
can provide thermal stability. 
0072. The at least one island 150a ... 1950 can be coated. 
The coating material can comprise a metal, a metal alloy, a 
compound of the metal and/or combination of series thereof. 
The metal may comprise tungsten, titanium, niobium, Zirco 
nium, tantalum, Vanadium, chromium, or molybdenum. The 
coating can be applied upon at least a portion of the at least 
one island 150a . . . 1950 via a coating method that can 
comprise physical vapor deposition, chemical vapor deposi 
tion, Sputtering, evaporation, electroless plating, electroplat 
ing, and/or combinations or series thereof. The coating layer 
can have a thickness of about 0.1 um to about 100 um. 
0073. The at least one island 150a . . . 1950 can have a 
casing. In some constructions of the cutter assembly 100 . . . 
1900, the at least one island 150a ... 1950 can be press fit into 
the casing. The casing can be a metal casing. The metal casing 
can provide a medium between the at least one island 150a. 
... 1950 and the substrate 102... 1902 and may help to manage 
the deformation and stress condition between the at least one 
island 150a . . . 1950 and the Substrate 102 . . . 1902. The 
casing layer can have a thickness of about 0.1 um to about 100 
um. In another embodiment the at least one island 150 . . . 
1950 can be directly fitted into the substrate 102... 1902, and 
thus, no casing may be needed. In another exemplary embodi 
ment, the island 150a . . . 1950 may also be coated with 
ceramics or CVD diamond or diamond like carbon, for 
example. 
0074 Theat least one island 150a ... 1950 can be coupled 
to the Substrate 102 . . . 1902. The at least one island 150a . . 
1950 can be coupled to the substrate 102 . . . 1902 by, for 

example, gluing, brazing, bonding, welding, clamping, 
mechanical locking, or some other Suitable coupling. An 
embodiment can include a method for brazing an island. The 
method for brazing the island can comprise: brazing a coated 
island to a Substrate, wherein the island material can comprise 
a cemented carbide, a polycrystalline cubic boron nitride 
(cBN) Superabrasive, a ceramic, a metal, a metal alloy, and/or 
combinations thereof; a Substrate; an optional coating layer, 
wherein the coating layer may be in direct contact with the 
island or the Substrate, and the coating layer may be continu 
ous or discontinuous. The brazing step may comprise: heating 
at least one of the braze metal, the coating layer, and the 
Substrate, to a temperature above a liquidus temperature Suf 
ficient to melt the braze metal; and bringing the melted braze 
metal into contact with both the island and the substrate and 
optionally the coating to form a braze metal layer. The braze 
metal layer can comprise silver, copper, magnesium, nickel, 
Zinc, palladium, chromium, boron, titanium, tin, silicon, oran 
alloy or composite thereof. The Substrate can comprise a 
second island, and the second island materials can comprise a 
cemented carbide, a polycrystalline cubic boron nitride 
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(cBN) Superabrasive, a ceramic, a metal, a metal alloy, and/or 
combinations thereof. In an embodiment of the method, the 
first and second island material may eachindependently com 
prise a single crystal diamond, a chemical vapor deposition 
diamond, a silicon carbide bonded diamond composite, a 
cobalt-polycrystalline diamond composite, a thermally 
stable diamond composite, and/or combinations thereof. In 
an embodiment of the method, the coating metal may com 
prise tungsten, titanium, niobium, Zirconium, tantalum, Vana 
dium, chromium, molybdenum and/or combinations thereof. 
In an embodiment of the method, the coating metal may 
comprise at least one refractory metal and, optionally, at least 
one non-refractory metal. In an embodiment of the method, 
the refractory metal carbide may comprise at least one metal 
of the refractory metal or the refractory metal alloy. In an 
embodiment of the method, the refractory metal layer may 
have a thickness of about 0.1 um to about 100 um. In an 
embodiment of the method, the brazing step may comprise 
applying a heat Source to heat at least the braze metal to the 
temperature of from about 500° C. to about 1000° C. In an 
embodiment of the method, the heat source may be at least 
one of a torch, a furnace, a microwave device, an arc welder, 
a laser, oran induction coil. In an embodiment of the method, 
the heat source may be an induction coil; and the temperature 
is maintained from about 700° C. to about 900° C. for a time 
period of at least about 5 seconds. In an embodiment of the 
method, the brazing step may be performed under ambient air 
pressure and in air. In another embodiment of the method, the 
brazing step may be performed under flowing or stagnant 
inert protection gas or gas mixtures. 
(0075. The substrate 102 . . . 1902 can have any suitable 
shape. For example, in FIGS. 1-13, 17-34, and 38-52, the 
substrate 102 . . . 402,802 ... 1302, and 1502 ... 1802 can 
have a generally cylindrical shape. In other constructions of 
the cutter assembly 100... 1900, the substrate 102... 1902 
can have a shape that is not generally cylindrical. For 
example, FIGS. 35-37 and 53-55 show a substrate 1402 and 
1902 that includes a concavity. 
(0076. The at least one island 150a ... 1950 can have any 
suitable shape. As shown in FIGS. 1 to 13, 23-28, and 38-55, 
the at least one island 150, 250, 350, 450, 1050, 1150, 1550, 
1650, 1750, 1850, and 1950 can have a generally cylindrical 
shape. As shown in FIGS. 14-19, the at least one island 550, 
650, 750, and 850 can have a cross-sectional shape that is not 
substantially circular. As shown in FIGS. 29-37, the at least 
one island 1250, 1350, and 1450 can be have a ring shape or 
be a plurality of rings. 
(0077 Turning to FIGS. 1-4, the cutter assembly 100 can 
have a substrate 102 with a generally cylindrical shape. The 
substrate 102 can have a surface 104. The surface 104 can be 
an end surface. The substrate 102 can also have a flank surface 
106. The surface 104 can be substantially perpendicular to the 
flank surface 106. The flank surface 106 can meet the surface 
104 so that a common boundary between the surface 104 and 
the flank surface 106 defines a peripheral edge 108 of the 
surface 104. The surface 104 can be a substantially planar 
surface. The flank surface 106 can provide the substrate 102 
with a generally circular cross-sectional shape. In other 
embodiments, the substrate 102 can have a cross-sectional 
shape that can be triangular, can be similar to a polygon, 
and/or can have any regular or irregular shape besides circu 
lar. 

(0078. The substrate 102 can include a pocket 110. The 
pocket 110 can have an opening 112. The opening 112 can be 
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disposed on the surface 104 of the substrate 102. The pocket 
110 can extend from the opening 112 on the surface 104 to an 
interior of the substrate 102. The pocket 110 can have a shape 
that can receive at least a portion of the at least one island 150. 
0079 Referring to FIGS. 2a and 3a, the at least one island 
150a can have a generally cylindrical shape. The at least one 
island 150a can have an end surface 152, a flank surface 154, 
and an opposite end surface 156. The end surface 152 can be 
a planar Surface that can be substantially perpendicular to the 
flank surface 154. The opposite end surface 156 can also be a 
planar Surface that is substantially perpendicular to the flank 
surface 154. The at least one island 150a can be disposed in 
the pocket 110 of the substrate 102. The at least one island 
150a can be disposed in the pocket 110 of the substrate 102 so 
that the end surface 152 of the at least one island 150a is 
substantially co-planar with surface 104 of the substrate 102. 
the flank surface 154 extends into the interior of the substrate 
102, and the opposite end surface 156 is disposed within the 
interior of the substrate 102. The end surface 152 can be a 
cutting surface, or the end surface 152 and the flank surface 
154 together can form a cutting Surface. 
0080 Referring to FIGS.2b and3b, the at least one island 
150b can have a generally cylindrical shape. The at least one 
island 150b can have an end surface 152, a flank surface 154, 
and an opposite end surface 156. However, unlike the at least 
one island 150a, the at least one island 150b can also include 
an edge 158. The edge 158 can be rounded or a chamfer. The 
edge 150 may relieve stress. The end surface 152 can be a 
planar surface that can be substantially perpendicular to the 
flank surface 154. In one exemplary embodiment, the oppo 
site end surface 156 can also be a planar surface that is 
substantially perpendicular to the flank surface 154. In 
another exemplary embodiment, the island 150b may extend 
through the substrate and there may be no surface 156. The at 
least one island 150b can be disposed in the pocket 110 of the 
substrate 102. The at least one island 150b can be disposed in 
the pocket 110 of the substrate 102 so that the end surface 152 
of the at least one island 150a is substantially co-planar with 
surface 104 of the substrate 102, the flank surface 154 extends 
into the interior of the substrate 102, and the opposite end 
surface 156 is disposed within the interior of the substrate 
102. Because the at least one island 150b can include the edge 
158, the pocket 110 can include a complementary shape that 
can receive the edge 158. The end surface 152 can be a cutting 
surface, or the end surface 152 and the flank surface 154 
together can form a cutting Surface. 
0081. In the construction shown in FIGS. 1-4, there are 
three islands 150 spaced equally apart from each other and 
equidistant from a center of the surface 104. However, in 
other constructions, there may be more or less than the three 
islands 150 shown. Also, the exact position of each of the 
island 150 with respect to each other or the center of the 
surface 104 can be different from that shown in FIGS. 1-4. 
Also, the exact size of the islands 150 can be different. The 
exact number and size of islands 150 and the exact position 
for each of the islands 150 can depend on, for example, the 
application of the cutter assembly 100. 
I0082 Turning to FIGS. 5-7, the cutter assembly 200 may 
have a substrate 202 with a generally cylindrical shape. The 
substrate 202 may have a surface 204. The surface 204 can be 
an end surface. The substrate 202 can also have a flank surface 
206. The surface 204 can be substantially perpendicular to the 
flank surface 206. The flank surface 206 can meet the surface 
204 so that a common boundary between the surface 204 and 

Oct. 10, 2013 

the flank surface 206 defines a peripheral edge 208 of the 
surface 204. The surface 204 can be a substantially planar 
surface. The flank surface 206 can provide the substrate 202 
with a generally circular cross-sectional shape. In other 
embodiments, the Substrate 202 can have a cross-sectional 
shape that can be triangular, can be similar to a polygon, 
and/or can have any regular or irregular shape besides circu 
lar. 

I0083. The substrate 202 can include a pocket 210. The 
pocket 210 can have an opening 212. The opening 212 can be 
disposed on the surface 204 of the substrate 202. The pocket 
210 can extend from the opening 212 on the surface 204 to an 
interior of the substrate 202. The pocket 210 can have a shape 
that can receive at least a portion of the at least one island 250. 
I0084. The at least one island 250 can have a generally 
cylindrical shape. The at least one island 250 can have an end 
surface 252, a flank surface 254, and an opposite end surface 
256. Unlike theat least one island 150 shown in FIGS. 1-4, the 
end surface 252 can include a dome shape. The opposite end 
surface 256 can be a planar surface that can be substantially 
perpendicular to the flank surface 254. The at least one island 
250 can be disposed in the pocket 210 of the substrate 202. 
The at least one island 250 can be disposed in the pocket 210 
of the substrate 202 so that the end surface 252 of the at least 
one island 250 protrudes away from the surface 204 of the 
substrate 202 and away from the interior of the substrate 202, 
the flank surface 254 extends into the interior of the substrate 
202, and the opposite end surface 256 is disposed within the 
interior of the substrate 202. The end surface 252 can be a 
cutting surface, or the end surface 252 and the flank surface 
254 together can form a cutting Surface. 
0085. In the construction shown in FIGS. 5-7, there are 
three islands 250 spaced equally apart from each other and 
equidistant from a center of the surface 204. However, in 
other constructions, there may be more or less than the three 
islands 250 shown. Also, the exact position of each of the 
island 250 with respect to each other or the center of the 
surface 204 may be different from that shown in FIGS. 5-7. 
Also, the exact size of the islands 250 can be different. The 
exact number and size of islands 250 and the exact position 
for each of the islands 250 can depend on, for example, the 
application of the cutter assembly 200. 
I0086 Turning to FIGS. 8-10, the cutter assembly 300 can 
have a substrate 302 with a generally cylindrical shape. The 
substrate 302 can have a surface 304. The surface 304 can be 
an end surface. The substrate 302 can also have a flank surface 
306. The surface 304 may be substantially perpendicular to 
the flank surface 306. The flank surface 306 can meet the 
surface 304 so that a common boundary between the surface 
304 and the flank surface 306 defines a peripheral edge 308 of 
the surface 304. The surface 304 can be a substantially planar 
surface. The flank surface 306 can provide the substrate 302 
with a generally circular cross-sectional shape. In other 
embodiments, the substrate 302 can have a cross-sectional 
shape that can be triangular, can be similar to a polygon, 
and/or can have any regular or irregular shape besides circu 
lar. 

I0087. The substrate 302 can include a pocket 310. The 
pocket 310 can have an opening 312. The opening 312 can be 
disposed on the surface 304 of the substrate 302. The pocket 
310 can extend from the opening 312 on the surface 304 to an 
interior of the substrate 302. The pocket 310 can have a shape 
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that can receive at least a portion of the at least one island 350. 
The pocket 310 may be angled with respect to the substrate in 
one exemplary embodiment. 
0088. The at least one island 350 can have a generally 
cylindrical shape. The at least one island 350 can have an end 
surface 352, a flank surface 354, and an opposite end surface 
356. Unlike theat least one island 150 shown in FIGS. 1-4, the 
end surface 352 can include be a planar surface that is at an 
angle with respect to the flank surface 354 and not generally 
perpendicular to the flank surface 354. The end surface 352 
can be angled Such that its planar Surface slopes downward 
toward a center of the surface 304. The opposite end surface 
356 can be a planar surface that can be substantially perpen 
dicular to the flank surface 354. The at least one island 350 
can be disposed in the pocket 310 of the substrate 302. The at 
least one island 350 can be disposed in the pocket 310 of the 
substrate 302 so that the end surface 352 of the at least one 
island 350 protrudes away from the surface 304 of the sub 
strate 302 and away from the interior of the substrate 302, the 
flank surface 354 extends into the interior of the substrate 302, 
and the opposite end surface 356 is disposed within the inte 
rior of the substrate 302. The end surface 352 can be a cutting 
surface, or the end surface 352 and the flank surface 354 
together can form a cutting Surface. 
0089. In the construction shown in FIGS. 8-10, there are 
three islands 350 spaced equally apart from each other and 
equidistant from a center of the surface 304. However, in 
other constructions, there may be more or less than the three 
islands 350 shown. Also, the exact position of each of the 
island 350 with respect to each other or the center of the 
Surface 304 can be different from that shown in FIGS. 8-10. 
Also, the exact size of the islands 350 can be different. The 
exact number and size of islands 350 and the exact position 
for each of the islands 350 can depend on, for example, the 
application of the cutter assembly 300. 
0090 Turning to FIGS. 11-13, the cutter assembly 400 can 
have a substrate 402 with a generally cylindrical shape. The 
substrate 402 can have a surface 404. The surface 404 can be 
an end surface. The substrate 402 can also have a flank surface 
406. The surface 404 can be substantially perpendicular to the 
flank surface 406. The flank surface 406 can meet the surface 
404 so that a common boundary between the surface 404 and 
the flank surface 406 defines a peripheral edge 408 of the 
surface 404. The surface 404 can be a substantially planar 
surface. The flank surface 406 can provide the substrate 402 
with a generally circular cross-sectional shape. In other 
embodiments, the Substrate 402 can have a cross-sectional 
shape that can be triangular, can be similar to a polygon, 
and/or can have any regular or irregular shape besides circu 
lar. 

0091. The substrate 402 can include a pocket 410. The 
pocket 410 can have an opening 412. The opening 412 can be 
disposed on the surface 404 of the substrate 402. The pocket 
410 can extend from the opening 412 on the surface 404 to an 
interior of the substrate 402. The pocket 410 can have a shape 
that can receive at least a portion of the at least one island 450. 
0092. The at least one island 450 can have a generally 
cylindrical shape. The at least one island 450 can have an end 
surface 452, a flank surface 454, and an opposite end surface 
456. Unlike theat least one island 150 shown in FIGS. 1-4, the 
end surface 452 can include a concavity that curves toward 
the opposite surface 456. The opposite end surface 456 can be 
a planar Surface that can be substantially perpendicular to the 
flank surface 454. The at least one island 450 can be disposed 
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in the pocket 410 of the substrate 402. The at least one island 
450 can be disposed in the pocket 410 of the substrate 402 so 
that the end surface 452 of the at least one island 450 pro 
trudes away from the surface 404 of the substrate 402 and 
towards the interior of the substrate 402, the flank surface 454 
extends into the interior of the substrate 402, and the opposite 
end surface 456 is disposed within the interior of the substrate 
402. The end surface 452 can be a cutting surface, or the end 
surface 452 and the flank surface 454 together can form a 
cutting Surface. 
0093. In the construction shown in FIGS. 11-13, there are 
three islands 450 spaced equally apart from each other and 
equidistant from a center of the surface 404. However, in 
other constructions, there may be more or fewer than the three 
islands 450 shown. Also, the exact position of each of the 
island 450 with respect to each other or the center of the 
surface 404 can be different from that shown in FIGS. 11-13. 
Also, the exact size of the islands 450 can be different. The 
exact number and size of islands 450 and the exact position 
for each of the islands 450 can depend on, for example, the 
application of the cutter assembly 400. In another exemplary 
embodiment, different types of islands may be used. As an 
example, convex and concave islands may be used in the same 
Cutter. 

(0094 Turning to FIG. 14, the cutter assembly 500 can 
have a substrate 502 with a generally cylindrical shape. The 
Substrate 502 can have a Surface 504. The Surface 504 can be 
an end surface. The substrate 502 can also have a flank Surface 
506. The surface 504 can be substantially perpendicular to the 
flank surface 506. The flank surface 506 can meet the surface 
504 so that a common boundary between the surface 504 and 
the flank surface 506 defines a peripheral edge 508 of the 
surface 504. The surface 504 can be a substantially planar 
surface. The flank surface 506 can provide the substrate 502 
with a generally circular cross-sectional shape. In other 
embodiments, the substrate 502 can have a cross-sectional 
shape that can be triangular, can be similar to a polygon, 
and/or can have any regular or irregular shape besides circu 
lar. 

(0095. The substrate 502 can include a pocket 510. The 
pocket 510 can have an opening 512. The opening 512 can be 
disposed on the surface 504 of the substrate 502. The pocket 
510 can extend from the opening 512 on the surface 504 to an 
interior of the substrate 502. The pocket 510 can have a shape 
that can receive at least a portion of the at least one island 550. 
0096. The at least one island 550 can have a generally 
cylindrical shape. The at least one island 550 can have an end 
Surface 552, a flank Surface, and an opposite end Surface. 
Unlike the at least one island 150 shown in FIGS. 1-4, the at 
least one island 550 can have a cross-sectional shape that can 
be generally semi-circular. The at least one island 550 can be 
disposed in the pocket 510 of the substrate 502. The at least 
one island 550 can be disposed in the pocket 510 of the 
substrate 502 so that the end surface 552 can be generally 
co-planar with the surface 504 of the substrate 502, the flank 
surface extends into the interior of the substrate 502, and the 
opposite end surface is disposed within the interior of the 
substrate 502. The end surface 552 can alternatively have a 
convexity such that the end surface 552 can protrude from the 
surface 504 of the substrate 502. In a further alternative, the 
end surface 552 can have a concavity such that the end surface 
552 can sag from the surface 504 toward an interior of the 
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substrate 502. The end surface 552 can be a cutting surface, or 
the end surface 552 and the flank surface together can form a 
cutting Surface. 
0097. In the construction shown in FIG. 14, there are three 
islands 550 spaced equally apart from each other and equi 
distant from a center of the surface 504. However, in other 
constructions, there may be more or less than the three islands 
550 shown. Also, the exact position of each of the island 550 
with respect to each other or the center of the surface 504 can 
be different from that shown in FIG. 14. Also, the exact size of 
the islands 550 can be different. The exact number and size of 
islands 550 and the exact position for each of the islands 550 
can depend on, for example, the application of the cutter 
assembly 500. 
0098 Turning to FIG. 15, the cutter assembly 600 can 
have a substrate 602 with a generally cylindrical shape. The 
substrate 602 can have a surface 604. The surface 604 can be 
an end surface. The substrate 602 can also have a flank surface 
606. The surface 604 can be substantially perpendicular to the 
flank surface 606. The flank surface 606 can meet the surface 
604 so that a common boundary between the surface 604 and 
the flank surface 606 defines a peripheral edge 608 of the 
surface 604. The surface 604 can be a substantially planar 
surface. The flank surface 606 can provide the substrate 602 
with a generally circular cross-sectional shape. In other 
embodiments, the substrate 602 can have a cross-sectional 
shape that can be triangular, can be similar to a polygon, 
and/or can have any regular or irregular shape besides circu 
lar. 

0099. The substrate 602 can include a pocket 610. The 
pocket 610 can have an opening 612. The opening 612 can be 
disposed on the surface 604 of the substrate 602. The pocket 
610 can extend from the opening 612 on the surface 604 to an 
interior of the substrate 602. The pocket 610 can have a shape 
that can receive at least a portion of the at least one island 650. 
0100. The at least one island 650 can have a generally 
cylindrical shape. The at least one island 650 can have an end 
Surface 652, a flank Surface, and an opposite end Surface. 
Unlike the at least one island 150 shown in FIGS. 1-4, the at 
least one island 650 can have a cross-sectional shape that can 
be generally ovular. The at least one island 650 can be dis 
posed in the pocket 610 of the substrate 602. The at least one 
island 650 can be disposed in the pocket 610 of the substrate 
602 so that the end surface 652 can be generally co-planar 
with the surface 604 of the substrate 602, the flank surface 
extends into the interior of the substrate 602, and the opposite 
end surface is disposed within the interior of the substrate 
602. The end surface 652 can alternatively have a convexity 
such that the end surface 652 can protrude from the surface 
604 of the substrate 602. In a further alternative, the end 
surface 652 can have a concavity such that the end surface 652 
can sag from the surface 604 toward an interior of the sub 
strate 602. The end surface 652 can be a cutting surface, or the 
end surface 652 and the flank surface together can form a 
cutting Surface. 
0101. In the construction shown in FIG. 15, there are three 
islands 650 spaced equally apart from each other and equi 
distant from a center of the surface 604. However, in other 
constructions, there may be more or less than the three islands 
650 shown. Also, the exact position of each of the island 650 
with respect to each other or the center of the surface 604 can 
be different from that shown in FIG.15. Also, the exact size of 
the islands 650 can be different. The exact number and size of 
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islands 650 and the exact position for each of the islands 650 
can depend on, for example, the application of the cutter 
assembly 600. 
0102 Turning to FIG.16the cutter assembly 700 can have 
a substrate 702 with a generally cylindrical shape. The sub 
strate 702 can have a surface 704. The surface 704 can be an 
end surface. The substrate 702 can also have a flank surface 
706. The surface 704 can be substantially perpendicular to the 
flank surface 706. The flank surface 706 can meet the surface 
704 so that a common boundary between the surface 704 and 
the flank surface 706 defines a peripheral edge 708 of the 
surface 704. The surface 704 can be a substantially planar 
surface. The flank surface 706 can provide the substrate 702 
with a generally circular cross-sectional shape. In other 
embodiments, the substrate 702 can have a cross-sectional 
shape that can be triangular, can be similar to a polygon, 
and/or can have any regular or irregular shape besides circu 
lar. 
(0103) The substrate 702 can include a pocket 710. The 
pocket 710 can have an opening 712. The opening 712 can be 
disposed on the surface 704 of the substrate 702. The pocket 
710 can extend from the opening 712 on the surface 704 to an 
interior of the substrate 702. The pocket 710 can have a shape 
that can receive at least a portion of the at least one island 750. 
0104. The at least one island 750 can have a generally 
cylindrical shape in one exemplary embodiment. The at least 
one island 750 may have a generally polygonal shape in 
another exemplary embodiment. The at least one island 750 
can have an end surface 752, a flank surface, and an opposite 
end surface. Unlike the at least one island 150 shown in FIGS. 
1-4, the at least one island 750 can have a cross-sectional 
shape that can be generally triangular. In other embodiments, 
the at least one island 750 can have a cross-sectional shape 
that can be similar to a polygon, and/or can have any regular 
or irregular shape. The at least one island 750 may be dis 
posed in the pocket 710 of the substrate 702. The at least one 
island 750 may be disposed in the pocket 710 of the substrate 
702 so that the end surface 752 can be generally co-planar 
with the surface 704 of the substrate 702, the flank surface 
extends into the interior of the substrate 702, and the opposite 
end surface is disposed within the interior of the substrate 
702. The end surface 752 can alternatively have a convexity 
such that the end surface 752 can protrude from the surface 
704 of the substrate 702. In a further alternative, the end 
surface 752 can have a concavity such that the end surface 752 
can sag from the surface 704 toward an interior of the sub 
strate 702. The end surface 752 can be a cutting surface, or the 
end surface 752 and the flank surface together can form a 
cutting Surface. 
0105. In the construction shown in FIG.16, there are three 
islands 750 spaced equally apart from each other and equi 
distant from a center of the surface 704. However, in other 
constructions, there may be more or less than the three islands 
750 shown. Also, the exact position of each of the island 750 
with respect to each other or the center of the surface 704 can 
be different from that shown in FIG.16. Also, the exact size of 
the islands 750 can be different. The exact number and size of 
islands 750 and the exact position for each of the islands 750 
can depend on, for example, the application of the cutter 
assembly 700. 
0106 Turning to FIGS. 17-19, the cutter assembly 800 can 
have a substrate 802 with a generally cylindrical shape. The 
substrate 802 can have a surface 804. The surface 804 can be 
an end surface. The substrate 802 can also have a flank surface 
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806. The flank surface 806 can meet the surface 804 so that a 
common boundary between the surface 804 and the flank 
surface 806 defines a peripheral edge 808 of the surface 804. 
The flank surface 806 can provide the substrate 802 with a 
generally circular cross-sectional shape. In other embodi 
ments, the Substrate 802 can have a cross-sectional shape that 
can be triangular, can be similar to a polygon, and/or can have 
any regular or irregular shape besides circular. 
0107 The substrate 802 can include a pocket 810. The 
pocket 810 can have an opening 812. The opening 812 can be 
disposed on the surface 804 of the substrate 802. The pocket 
810 can extend from the opening 812 on the surface 804 to an 
interior of the substrate 802. The pocket 810 can have a shape 
that can receive at least a portion of the at least one island 850. 
0108. The at least one island 850 can have a generally 
cylindrical shape. The at least one island 850 can have an end 
surface 852, a flank surface 854, and an opposite end surface 
856. Unlike the cutter assembly 100 shown in FIGS. 1-4, the 
surface 804 of the substrate 802 and the end surface 852 can 
together form a shape protruding away from the center of the 
substrate 802. Because the end surface 852 can slope down 
wards, the end surface 852 can meet the opposite end surface 
856, and thus, the flank surface 854 may not extend the entire 
periphery of the end surface 852. The opposite end surface 
856 can be a planar surface that is substantially perpendicular 
to the flank surface 854. The at least one island 850 can be 
disposed in the pocket 810 of the substrate 802. The at least 
one island 850 can be disposed in the pocket 810 of the 
substrate 802 so that the end surface 852 of the at least one 
island 850 is substantially co-planar with surface 804 of the 
substrate 802, the flank surface 854 extends into the interior of 
the substrate 802, and the opposite end surface 856 is dis 
posed within the interior of the substrate 802. The end surface 
852 can alternatively have a convexity such that the end 
surface 852 can protrude from the surface 804 of the substrate 
802. In a further alternative, the end surface 852 can have a 
concavity such that the end surface 852 can sag from the 
surface 804 toward an interior of the substrate 802. The end 
surface 852 can be a cutting surface, or the end surface 852 
and the flank surface 854 together can form a cutting surface. 
0109. In the construction shown in FIGS. 17-19, there are 
three islands 850 spaced equally apart from each other and 
equidistant from a center of the surface 804. However, in 
other constructions, there may be more or less than the three 
islands 850 shown. Also, the exact position of each of the 
island 850 with respect to each other or the center of the 
Surface 804 can be different from that shown in FIGS. 17-19. 
Also, the exact size of the islands 850 can be different. The 
exact number and size of islands 850 and the exact position 
for each of the islands 850 can depend on, for example, the 
application of the cutter assembly 800. 
0110 Turning to FIGS. 20-22, the cutter assembly 900 can 
have a substrate 902 with a generally cylindrical shape. The 
Substrate 902 can have a Surface 904. The Surface 904 can be 
an end surface. The substrate 902 can also have a flank surface 
906. The flank Surface 906 can meet the Surface 904 So that a 
common boundary between the surface 904 and the flank 
surface 906 defines a peripheral edge 908 of the surface 904. 
The flank surface 906 can provide the substrate 902 with a 
generally circular cross-sectional shape. In other embodi 
ments, the substrate 902 can have a cross-sectional shape that 
can be triangular, can be similar to a polygon, and/or can have 
any regular or irregular shape besides circular. 

Oct. 10, 2013 

0111. The substrate 902 can include a pocket 910. The 
pocket 910 can have an opening 912. The opening 912 can be 
disposed on the surface 904 of the substrate 902. The pocket 
910 can extend from the opening 912 on the surface 904 to an 
interior of the substrate 902. The pocket 910 can have a shape 
that can receive at least a portion of the at least one island 950. 
0112 The at least one island 950 can have a generally 
cylindrical shape. The at least one island 950 can have an end 
surface 952, a flank surface 954, and an opposite end surface 
956. Unlike the cutter assembly 100 shown in FIGS. 1-4, the 
Surface 904 of the Substrate 902 and the end Surface 952 can 
together form a shape protruding away from the center of the 
substrate 902. Also, the surface 904 and the end surface 952 
protrude less from the center of the substrate 902 than the 
cutter assembly 800 shown in FIGS. 17-19. Because the end 
surface 952 can slope downwards, the end surface 952 can 
meet the opposite end surface 956, and thus, the flank surface 
954 may not extend the entire periphery of the end surface 
952. The opposite end surface 956 can be a planar surface that 
is substantially perpendicular to the flank surface 954. The at 
least one island 950 can be disposed in the pocket 910 of the 
substrate 902. The at least one island 950 can be disposed in 
the pocket 910 of the substrate 902 so that the end surface 952 
of the at least one island 950 is substantially co-planar with 
surface 904 of the substrate 902, the flank surface 954 extends 
into the interior of the substrate 902, and the opposite end 
surface 956 is disposed within the interior of the substrate 
902. The end surface 952 can alternatively have a convexity 
such that the end surface 952 can protrude from the surface 
904 of the substrate 902. In a further alternative, the end 
surface 952 can have a concavity such that the end surface 952 
can sag from the surface 904 toward an interior of the sub 
strate 902. The end surface 952 can be a cutting surface, or the 
end surface 952 and the flank surface 954 together can form a 
cutting Surface. 
0113. In the construction shown in FIGS. 20-22, there are 
three islands 950 spaced equally apart from each other and 
equidistant from a center of the surface 904. However, in 
other constructions, there may be more or less than the three 
islands 950 shown. Also, the exact position of each of the 
island 950 with respect to each other or the center of the 
Surface 904 can be different from that shown in FIGS. 20-22. 
Also, the exact size of the islands 950 can be different. The 
exact number and size of islands 950 and the exact position 
for each of the islands 950 can depend on, for example, the 
application of the cutter assembly 900. 
0114 Turning to FIGS. 23-25, the cutter assembly 1000 
can have a substrate 1002 with a generally cylindrical shape. 
The Substrate 1002 can have a Surface 1004. The Surface 1004 
can be an end surface. The substrate 1002 can also have a 
flank surface 1006. The flank surface 1006 can meet the 
surface 1004 so that a common boundary between the surface 
1004 and the flank surface 1006 defines a peripheral edge 
1008 of the surface 1004. The flank surface 1006 can provide 
the substrate 1002 with a generally circular cross-sectional 
shape. In other embodiments, the substrate 1002 can have a 
cross-sectional shape that can be triangular, can be similar to 
a polygon, and/or can have any regular or irregular shape 
besides circular. 

0115 The substrate 1002 can include a pocket 1010. The 
pocket 1010 can have an opening 1012. The opening 1012 can 
be disposed on the surface 1004 of the substrate 1002. The 
pocket 1010 can extend from the opening 1012 on the surface 
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1004 to an interior of the substrate 1002. The pocket 1010 can 
have a shape that can receive at least a portion of the at least 
one island 1050. 

0116. The at least one island 1050 can have a generally 
cylindrical shape. The at least one island 1050 can have an end 
surface 1052, a flank surface 1054, and an opposite end sur 
face 1056. Unlike the cutter assembly 100 shown in FIGS. 
1-4, the surface 1004 of the substrate 1002 and the end surface 
1052 can togetherform a shape protruding towards the center 
of the substrate 1002. Because the end surface 1052 can slope 
downwards, the end surface 1052 can meet the opposite end 
surface 1056, and thus, the flank surface 1054 may not extend 
the entire periphery of the end surface 1052. The opposite end 
surface 1056 can be a planar surface that is substantially 
perpendicular to the flank surface 1054. The at least one 
island 1050 can be disposed in the pocket 1010 of the sub 
strate 1002. Theat least one island 1050 can be disposed in the 
pocket 1010 of the substrate 1002 so that the end surface 1052 
of the at least one island 1050 is substantially co-planar with 
surface 1004 of the substrate 1002, the flank surface 1054 
extends into the interior of the substrate 1002, and the oppo 
site end surface 1056 is disposed within the interior of the 
substrate 1002. The end surface 1052 can alternatively have a 
convexity such that the end surface 1052 can protrude from 
the surface 1004 of the substrate 1002. Inafurther alternative, 
the end surface 1052 can have a concavity such that the end 
surface 1052 can sag from the surface 1004 toward an interior 
of the substrate 1002. The end surface 1052 can be a cutting 
surface, or the end surface 1052 and the flank surface 1054 
together can form a cutting Surface. 
0117. In the construction shown in FIGS. 23-25, there are 
three islands 1050 spaced equally apart from each other and 
equidistant from a center of the surface 1004. However, in 
other constructions, there may be more or less than the three 
islands 1050 shown. Also, the exact position of each of the 
island 1050 with respect to each other or the center of the 
Surface 1004 can be different from that shown in FIGS. 23-25. 
Also, the exact size of the islands 1050 can be different. The 
exact number and size of islands 1050 and the exact position 
for each of the islands 1050 can depend on, for example, the 
application of the cutter assembly 1000. 
0118 Turning to FIGS. 26-28, the cutter assembly 1100 
can have a substrate 1102 with a generally cylindrical shape. 
The substrate 1102 can have a surface 1104. The surface 1104 
can be an end surface. The surface 1104 can be a substantially 
planar surface. The substrate 1102 can also have a flank 
surface 1106. The surface 1104 can be substantially perpen 
dicular to the flank surface 1106. The flank surface 1106 can 
meet the surface 1104 so that a common boundary between 
the surface 1104 and the flank surface 1106 defines a periph 
eral edge 1108 of the surface 1104. The flank surface 1106 
can provide the substrate 1102 with a generally circular cross 
sectional shape. In other embodiments, the substrate 1102 can 
have a cross-sectional shape that can be triangular, can be 
similar to a polygon, and/or can have any regular or irregular 
shape besides circular. 
0119) The substrate 1102 can include a pocket 1110. The 
pocket 1110 may have an opening 1112. The opening 1112 
may be disposed on the surface 1104 of the substrate 1102. 
The pocket 1110 may extend from the opening 1112 on the 
Surface 1104 to an opposite opening 1114 on an opposite end 
surface 1116 of the substrate 1102. The pocket 1110 can have 
a shape that can receive at least a portion of the at least one 
island 1150. 
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0.120. The at least one island 1150 can have a generally 
truncated conical shape. The at least one island 1150 can have 
an end surface 1152, a flank surface 1154, and an opposite end 
surface 1156. Unlike the cutter assembly 100 shown in FIGS. 
1-4, the end surface 1152 can be larger than opposite end 
surface 1156 so that the flank surface 1154 is disposed at an 
angle with respect to the end surface 1152. The at least one 
island 1150 can be disposed in the pocket 1110 of the sub 
strate 1102. The at least one island 1150 can be disposed in the 
pocket 1110 of the substrate 1102 so that the endsurface 1152 
of the at least one island 1150 is substantially co-planar with 
surface 1104 of the substrate 1102, the flank surface 1154 
extends to the opposite end surface 1116 of the interior of the 
substrate 1102, and the opposite end surface 1156 is substan 
tially coplanar with opposite end surface 1116. The end sur 
face 1152 can alternatively have a convexity such that the end 
surface 1152 can protrude from the surface 1104 of the sub 
strate 1102. In a further alternative, the end surface 1152 can 
have a concavity such that the end surface 1152 can sag from 
the surface 1104 toward an interior of the substrate 1102. The 
end surface 1152 can be a cutting surface, or the end surface 
1152 and the flank surface 1154 together can form a cutting 
Surface. 

0.121. In the construction shown in FIGS. 26-28, there are 
three islands 1150 spaced equally apart from each other and 
equidistant from a center of the surface 1104. However, in 
other constructions, there may be more or less than the three 
islands 1150 shown. Also, the exact position of each of the 
island 1150 with respect to each other or the center of the 
surface 1104 can be different from that shown in FIGS. 26-28. 
Also, the exact size of the islands 1150 can be different. The 
exact number and size of islands 1150 and the exact position 
for each of the islands 1150 can depend on, for example, the 
application of the cutter assembly 1100. 
(0.122 Turning to FIGS. 29-31, the cutter assembly 1200 
can have a substrate 1202 with a generally cylindrical shape. 
The substrate 1202 can have a surface 1204. The surface 1204 
can be an end surface. The surface 1204 can be a substantially 
planar surface. The substrate 1202 can also have a flank 
surface 1206. The surface 1204 can be substantially perpen 
dicular to the flank surface 1206. The flank surface 1206 can 
provide the substrate 1202 with a generally circular cross 
sectional shape. In other embodiments, the substrate 1202 can 
have a cross-sectional shape that can be triangular, can be 
similar to a polygon, and/or can have any regular or irregular 
shape besides circular. However, the surface 1204 and the 
flank surface 1206 may not meet. Instead, the substrate 1202 
can include a pocket 1210 so that the flank surface 1206 can 
extend to one side of an opening 1212 for a pocket 1210, and 
the surface 1204 can form another side of the opening 1212 
for the pocket 1210. The pocket 1210 can extend from the 
opening 1212 towards an interior of the substrate 1202. The 
pocket 1210 can have a shape that can receive at least a 
portion of the at least one island 1250. 
I0123. The at least one island 1250 can have a generally 
ring-like shape. The at least one island 1250 can have an end 
surface 1252, a flank surface 1254, and an opposite end sur 
face 1256. The flank surface 1254 can be substantially per 
pendicular to the end surface 1252, the opposite end surface 
1256,or both. Unlike the cutter assembly 100 shown in FIGS. 
1-4, the at least one island can include a second flank Surface 
1258. The second flank surface 1258 can be substantially 
perpendicular to the end surface 1252, the opposite end sur 
face 1256, or both. The at least one island 1250 can be dis 



US 2013/0263519 A1 

posed in the pocket 1210 of the substrate 1202. The at least 
one island 1250 can be disposed in the pocket 1210 of the 
substrate 1202 so that the end surface 1252 of the at least one 
island 1250 can be substantially co-planar with surface 1204 
of the substrate 1202, the flank surface 1254 can extend 
between the flank surface 1206 of the substrate 1202 and the 
surface 1250, the opposite end surface 1256 can be disposed 
in the pocket 1210, and the second flank surface 1256 can be 
disposed in the pocket 1210. The end surface 1252 can alter 
natively have a convexity such that the end surface 1252 can 
protrude from the surface 1204 of the substrate 1202. In a 
further alternative, the end surface 1252 can have a concavity 
such that the end surface 1252 can sag from the surface 1204 
toward an interior of the substrate 1202. The end surface 1252 
can be a cutting surface, or the end surface 1252 and the flank 
Surface 1254 together can form a cutting Surface. 
0124. In the construction shown in FIGS. 29-31, there is 
one island 1250 disposed equidistant from a center of the 
surface 1204. However, in other constructions, there may be 
more or less than the one island 1250 shown. Also, the exact 
position of the island 1250 with respect to the center of the 
Surface 1204 can be different from that shown in FIGS. 29-31. 
Also, the exact size of the islands 1250 can be different. The 
exact number and size of islands 1250 and the exact position 
for each of the islands 1250 can depend on, for example, the 
application of the cutter assembly 1200. 
0125 Turning to FIGS. 32-34, the cutter assembly 1300 
can have a substrate 1302 with a generally cylindrical shape. 
The Substrate 1302 can have a surface 1304. The Surface 1304 
can be an end surface. The surface 1304 can be a substantially 
planar surface. The substrate 1302 can also have a flank 
surface 1306. The surface 1304 can be substantially perpen 
dicular to the flank surface 1306. The flank surface 1306 can 
meet the surface 1304 so that a common boundary between 
the surface 1304 and the flank surface 1306 defines a periph 
eral edge 1308 of the surface 1304. The flank surface 1306 
can provide the substrate 1302 with a generally circular cross 
sectional shape. In other embodiments, the substrate 1302 can 
have a cross-sectional shape that can be triangular, can be 
similar to a polygon, and/or can have any regular or irregular 
shape besides circular. 
0126 The substrate 1302 can include one or more pockets 
1310. The one or more pockets 1310 can each have an open 
ing 1312. The openings 1312 can be disposed on the surface 
1304 of the substrate 1302. The openings 1312 can be dis 
posed such that one of the openings 1312 is surrounded by 
another of the openings 1312. The one or more pockets 1310 
can extend from the openings 1312 on the surface 1304 to an 
interior of the substrate 1302. The one or more pockets 1310 
can have a shape that can receive at least a portion of the at 
least one island 1350. 

0127. The at least one island 1350 can have a generally 
ring-like shape. The at least one island 1350 can have an end 
surface 1352, a flank surface 1354, and an opposite end sur 
face 1356. The flank surface 1354 can be substantially per 
pendicular to the end surface 1352, the opposite end surface 
1356, or both. Unlike the cutter assembly 100 shown in FIGS. 
1-4, the at least one island can include a second flank Surface 
1358. The second flank surface 1358 can be substantially 
perpendicular to the end surface 1352, the opposite end sur 
face 1356, or both. The at least one island 1350 can be dis 
posed in the one or more pockets 1310 of the substrate 1302. 
The at least one island 1350 can be disposed in the one or 
more pockets 1310 of the substrate 1302 so that the end 
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surface 1352 of the at least one island 1350 can be substan 
tially co-planar with surface 1304 of the substrate 1302, the 
flank surface 1354 and the second flank surface 1358 can 
extend into an interior of the substrate 1302, and the opposite 
end surface 1356 can be disposed in the one or more pockets 
1310. The end surface 1352 can alternatively have a convexity 
such that the end surface 1352 can protrude from the surface 
1304 of the substrate 1302. In a further alternative, the end 
surface 1352 can have a concavity such that the end surface 
1352 can sag from the surface 1304 toward an interior of the 
substrate 1302. The end surface 1352 can be a cutting surface, 
or the end surface 1352 and the flank surface 1354 together 
can form a cutting Surface. 
0128. In the construction shown in FIGS. 32-34, there are 
two islands 1350 disposed concentrically with respect to a 
center of the surface 1304. However, in other constructions, 
there may be more or less than the two islands 1350 shown. 
Also, the exact position of the islands 1350 with respect to the 
center of the surface 1304 can be different from that shown in 
FIGS. 32-34. Also, the exact size of the islands 1350 can be 
different. The exact number and size of islands 1350 and the 
exact position for each of the islands 1350 can depend on, for 
example, the application of the cutter assembly 1300. 
I0129. Turning to FIGS. 35-37, the cutter assembly 1400 
can have a substrate 1402 with a generally cylindrical shape. 
The substrate 1402 can have a surface 1404. The surface 1404 
can be an end surface. The surface 1404 can be a substantially 
planar surface. The substrate 1402 can also have a flank 
surface 1406. The flank surface 1406 can include a concavity 
that curves towards an interior of the substrate 1402 or bulges 
away from the substrate 1402. The flank surface 1406 can 
provide the substrate 1402 with a generally circular cross 
sectional shape. In other embodiments, the substrate 1402 can 
have a cross-sectional shape that can be triangular, can be 
similar to a polygon, and/or can have any regular or irregular 
shape besides circular. However, the surface 1404 and the 
flank surface 1406 may not meet. Instead, the substrate 1402 
can include a pocket 1410 so that the flank surface 1406 can 
extend to one side of an opening 1412 for a pocket 1410, and 
the surface 1404 can form another side of the opening 1412 
for the pocket 1410. The pocket 1410 can extend from the 
opening 1412 towards an interior of the substrate 1402. The 
pocket 1410 can have a shape that can receive at least a 
portion of the at least one island 1450. 
0.130. The at least one island 1450 can have a generally 
ring-like shape. The at least one island 1450 can have an end 
surface 1452, a flank surface 1454, and an opposite end sur 
face 1456. The flank surface 1454 can be substantially per 
pendicular to the end surface 1452, the opposite end surface 
1456,or both. Unlike the cutter assembly 100 shown in FIGS. 
1-4, the at least one island can include a second flank Surface 
1458. The second flank surface 1458 can be substantially 
perpendicular to the end surface 1452, the opposite end sur 
face 1456, or both. The at least one island 1450 can be dis 
posed in the pocket 1410 of the substrate 1402. The at least 
one island 1450 can be disposed in the pocket 1410 of the 
substrate 1402 so that the end surface 1452 of the at least one 
island 1450 can be substantially co-planar with surface 1404 
of the substrate 1402, the flank surface 1454 can extend 
between the flank surface 1406 of the substrate 1402 and the 
surface 1450, the opposite end surface 1456 can be disposed 
in the pocket 1410, and the second flank surface 1456 can be 
disposed in the pocket 1410. The end surface 1452 can alter 
natively have a convexity such that the end surface 1452 can 
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protrude from the surface 1404 of the substrate 1402. In a 
further alternative, the end surface 1452 can have a concavity 
such that the end surface 1452 can sag from the surface 1404 
toward an interior of the substrate 1402.The end surface 1452 
can be a cutting surface, or the end surface 1452 and the flank 
Surface 1454 together can form a cutting Surface. 
0131. In the construction shown in FIGS. 35-37, there is 
one island 1450 disposed equidistant from a center of the 
surface 1404. However, in other constructions, there may be 
more or less than the one island 1450 shown. Also, the exact 
position of the island 1450 with respect to the center of the 
Surface 1404 can be different from that shown in FIGS. 35-37. 
Also, the exact size of the islands 1450 can be different. The 
exact number and size of islands 1450 and the exact position 
for each of the islands 1450 can depend on, for example, the 
application of the cutter assembly 1400. 
(0132 Turning to FIGS. 38-40, the cutter assembly 1500 
can have a substrate 1502 with a generally cylindrical shape. 
The Substrate 1502 can have a Surface 1504. The Surface 1504 
can be an end surface. The substrate 1502 can also have a 
flank surface 1506. The surface 1504 can be substantially 
perpendicular to the flank surface 1506. The flank surface 
1506 can meet the surface 1504 so that a common boundary 
between the Surface 1504 and the flank Surface 1506 defines 
a peripheral edge 1508 of the surface 1504. The surface 1504 
can be a substantially planar surface. The flank surface 1506 
can provide the substrate 1502 with a generally circular cross 
sectional shape. In other embodiments, the substrate 1502 can 
have a cross-sectional shape that can be triangular, can be 
similar to a polygon, and/or can have any regular or irregular 
shape besides circular. 
0133. The substrate 1502 can include a pocket 1510. The 
pocket 1510 can have an opening 1512. The opening 1512 can 
be disposed on the surface 1504, the edge 1508, and the flank 
surface 1506 of the substrate 1502. The pocket 1510 can 
extend from the opening 1512 on the surface 1504, the edge 
1508, and the flank surface 1506 to an interior of the substrate 
1502. The pocket 1510 can have a shape that can receive at 
least a portion of the at least one island 1550. 
0134. The at least one island 1550 can have a generally 
cylindrical shape. The at least one island 1550 can have an end 
surface 1552, a flank surface 1554, and an opposite end sur 
face 1556. The end surface 1552 can be a planar surface that 
can be substantially perpendicular to the flank surface 1554. 
The opposite end surface 1556 can also be a planar surface 
that is substantially perpendicular to the flank surface 1554. 
The at least one island 1550 can be disposed in the pocket 
1510 of the Substrate 1502. The at least one island 1550 can be 
disposed in the pocket 1510 of the substrate 1502 so that the 
end surface 1552 of the at least one island 1550 is substan 
tially co-planar with surface 1504 of the substrate 1502, the 
flank surface 1554 extends into the interior of the substrate 
1502 and protrudes beyond the flank surface 1506 of the 
substrate 1502, and the opposite end surface 1556 is at least 
partially disposed within the interior of the substrate 1502. 
The end surface 1552 can alternatively have a convexity such 
that the end surface 1552 can protrude from the surface 1504 
of the substrate 1502. In a further alternative, the end surface 
1552 can have a concavity such that the end surface 1552 can 
sag from the surface 1504 toward an interior of the substrate 
1502. The end surface 1552 can be a cutting surface, or the 
end surface 1552 and the flank surface 1554 together can form 
a cutting Surface. In another exemplary embodiment, at least 
one island 1550 may intersect the periphery edge. 
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0135. In the construction shown in FIGS. 38-40, there are 
three islands 1550 spaced equally apart from each other and 
equidistant from a center of the surface 1504. However, in 
other constructions, there may be more or less than the two 
islands 1550 shown. Also, the exact position of the islands 
1550 with respect to each other or the center of the surface 
1504 may be different from that shown in FIGS. 38-40. Also, 
the exact size of the islands 1550 can be different. The exact 
number and size of islands 1550 and the exact position for 
each of the islands 1550 can depend on, for example, the 
application of the cutter assembly 1500. 
0.136 For example, turning to FIGS. 41-43, there are four 
islands 1550 spaced equally apart from each other and equi 
distant from a center of the surface 1504. 

I0137 Turning to FIGS. 44-46, the cutter assembly 1600 
can have a substrate 1602 with a generally cylindrical shape. 
The substrate 1602 can have a surface 1604. The surface 1604 
can be an end surface. The substrate 1602 can also have a 
flank surface 1606. The surface 1604 can be substantially 
perpendicular to the flank surface 1606. The flank surface 
1606 can meet the surface 1604 so that a common boundary 
between the surface 1604 and the flank surface 1606 defines 
a peripheral edge 1608 of the surface 1604. The surface 1604 
can be a substantially planar surface. The flank surface 1606 
can provide the substrate 1602 with a generally circular cross 
sectional shape. In other embodiments, the substrate 1602 can 
have a cross-sectional shape that can be triangular, can be 
similar to a polygon, and/or can have any regular or irregular 
shape besides circular. 
(0.138. The substrate 1602 can include a pocket 1610 and 
portion 1614 that can extend the pocket 1610 beyond the flank 
surface 1606 of the substrate 1602. The portion 1614 can be 
shaped to receive a portion of the at least one island 1650. As 
best seen in FIG. 46, the portion 1614 can also be shaped to 
include a curve between the portion 1614 and the flank sur 
face 1606 of the substrate 1602, and the portion 1614 can 
further include another curve where the portion 1614 receives 
the at least one island 1650. The pocket 1610 can have an 
opening 1612. The opening 1612 can be disposed on the 
surface 1604, the edge 1608, the flank surface 1606, and the 
portion 1614 of the substrate 1602. The pocket 1610 can 
extend from the opening 1612 on the surface 1604, the edge 
1608, and the flank surface 1606 to an interior of the substrate 
1602. The pocket 1610 can have a shape that can receive at 
least a portion of the at least one island 1650. 
0.139. The at least one island 1650 can have a generally 
cylindrical shape. Theat least one island 1650 can have an end 
surface 1652, a flank surface 1654, and an opposite end sur 
face 1656. The end surface 1652 can be a planar surface that 
can be substantially perpendicular to the flank surface 1654. 
The opposite end surface 1656 can also be a planar surface 
that is substantially perpendicular to the flank surface 1654. 
The at least one island 1650 can be disposed in the pocket 
1610 of the Substrate 1602. The at least one island 1650 can be 
disposed in the pocket 1610 of the substrate 1602 so that the 
end surface 1652 of the at least one island 1650 is substan 
tially co-planar with surface 1604 of the substrate 1602. The 
at least one island 1650 can also be disposed in the pocket 
1610 of the Substrate 1602 So that the flank Surface 1654 
extends into the interior of the substrate 1602 and protrudes 
beyond the flank surface 1606 of the substrate 1602. The at 
least one island 1650 can be further disposed in the pocket 
1610 of the substrate 1602 so that the opposite end surface 
1656 is at least partially disposed within the interior of the 
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substrate 1602 and partially disposed on the portion 1614. 
The end surface 1652 can alternatively have a convexity such 
that the end surface 1652 can protrude from the surface 1604 
of the substrate 1602. In a further alternative, the end surface 
1652 can have a concavity such that the end surface 1652 can 
sag from the surface 1604 toward an interior of the substrate 
1602. The end surface 1652 can be a cutting surface, or the 
end surface 1652 and the flank surface 1654 together can form 
a cutting Surface. 
0140. In the construction shown in FIGS. 44-46, there are 
three islands 1650 spaced equally apart from each other and 
equidistant from a center of the surface 1604. However, in 
other constructions, there may be more or less than the two 
islands 1650 shown. Also, the exact position of the islands 
1650 with respect to each other or the center of the surface 
1604 can be different from that shown in FIGS. 44-46. Also, 
the exact size of the islands 1650 can be different. The exact 
number and size of islands 1650 and the exact position for 
each of the islands 1650 can depend on, for example, the 
application of the cutter assembly 1600. 
0141 Turning to FIGS. 47-49, the cutter assembly 1700 
can have a substrate 1702 with a generally cylindrical shape. 
The substrate 1702 can have two parts 1702a and 1702b. The 
substrate part 1702a can have a surface 1704a and an opposite 
surface 1705a that can be opposite to surface 1704a. The 
surface 1704a can be an end surface, and the surface 1705a 
can be another end surface. The substrate part 1702a can also 
have a flank surface 1706a. The surface 1704a, the surface 
1705a, or both surfaces 1704a and 1705a can be substantially 
perpendicular to the flank surface 1706a. The flank surface 
1706a can meet the surface 1704a so that a common bound 
ary between the surface 1704a and the flank surface 1706a 
defines a peripheral edge 1708a of the surface 1704a. The 
surface 1704a can be a substantially planar surface. The sur 
face 1705a can also be a substantially planar surface. The 
flank surface 1706a can provide the substrate part 1702a with 
a generally circular cross-sectional shape. In other embodi 
ments, the substrate part 1702a can have a cross-sectional 
shape that can be triangular, can be similar to a polygon, 
and/or can have any regular or irregular shape besides circu 
lar. 

0142. The substrate part 1702b can have a surface 1704b. 
The Surface 1704b can be an end Surface. The Surface 1704b 
can be shaped to receive surface 1705a of substrate part 
1702a. The substrate 1702b can also have a flank surface 
1706b. The surface 1704b can be substantially perpendicular 
to the flank Surface 1706b. The flank Surface 1706b can meet 
the surface 1704b so that a common boundary between the 
surface 1704b and the flank surface 1706b defines a periph 
eral edge 1708b of the surface 1704b. The surface 1704b can 
be a substantially planar surface. The flank surface 1706b can 
provide the substrate part 1702b with a generally circular 
cross-sectional shape. In other embodiments, the Substrate 
part 1702b can have a cross-sectional shape that can be trian 
gular, can be similar to a polygon, and/or can have any regular 
or irregular shape besides circular. 
0143. The substrate part 1702a can include a pocket 1710. 
The pocket 1710 can have an opening 1712. The opening 
1712 can be disposed on the surface 1705a of the substrate 
part 1702a. The pocket 1710 can extend from the opening 
1712 on the surface 1704 to an interior of the substrate part 
1702a. The pocket 1710 can have a shape that can receive at 
least a portion of the at least one island 1750. 
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0144. The at least one island 1750 can have a generally 
cylindrical shape. Theat least one island 1750 can have an end 
surface 1752, a flank surface 1754, and an opposite end sur 
face 1756. The end surface 1752 can be a planar surface that 
can be substantially perpendicular to the flank surface 1754. 
The opposite end surface 1756 can also be a planar surface 
that is substantially perpendicular to the flank surface 1754. 
The at least one island 1750 can be disposed in the pocket 
1710 of the substrate part 1702a. The at least one island 1750 
can be disposed in the pocket 1710 of the substrate part 1702a 
so that the opposite end surface 1756 of the at least one island 
1750 is substantially co-planar with surface 1705a of the 
substrate part 1702a, the flank surface 1754 extends into the 
interior of the substrate part 1702a, and the end surface 1752 
is disposed within the interior of the substrate part 1702a. The 
end surface 1752 can be a cutting surface, or the end surface 
1752 and the flank surface 1754 together can form a cutting 
Surface. 

(0145. In the construction shown in FIGS. 47-49, there are 
three islands 1750 spaced equally apart from each other and 
equidistant from a center of the surface 1705a and equidistant 
from the surface 1704a. However, in other constructions, 
there may be more or less than the three islands 1750 shown. 
Also, the exact position of each of the island 1750 with 
respect to each other, the center of the surface 1705a, or the 
surface 1704a can be different from that shown in FIGS. 
47-49. Also, the exact size of the islands 1750 can be differ 
ent. The exact number and size of islands 1750 and the exact 
position for each of the islands 1750 can depend on, for 
example, the application of the cutter assembly 1700. 
0146 Turning to FIGS. 50-52, the cutter assembly 1800 
can have a substrate 1802 with a generally cylindrical shape. 
The Substrate 1802 can have a Surface 1804. The Surface 1804 
can be an end surface. The substrate 1802 can also have a 
flank surface 1806. The surface 1804 can be substantially 
perpendicular to the flank surface 1806. The flank surface 
1806 can meet the surface 1804 so that a common boundary 
between the surface 1804 and the flank surface 1806 defines 
a peripheral edge 1808 of the surface 1804. The surface 1804 
can be a substantially planar surface. The flank surface 1806 
can provide the substrate 1802 with a generally circular cross 
sectional shape. In other embodiments, the substrate 1802 can 
have a cross-sectional shape that can be triangular, can be 
similar to a polygon, and/or can have any regular or irregular 
shape besides circular. 
0147 The substrate 1802 can include a pocket 1810. The 
pocket 1810 can have an opening 1812. The opening 1812 can 
be disposed on the surface 1804 of the substrate 1802. The 
pocket 1810 can extend from the opening 1812 on the surface 
1804 to an interior of the substrate 1802. The pocket 1810 can 
have a shape that can receive at least a portion of the at least 
one island 1850. 

0.148. The at least one island 1850 can have a generally 
cylindrical shape. Theat least one island 1850 can have an end 
surface 1852, a flank surface 1854, and an opposite end sur 
face 1856. The end surface 1852 can be a planar surface that 
can be substantially perpendicular to the flank surface 1854. 
The opposite end surface 1856 can also be a planar surface 
that is substantially perpendicular to the flank surface 1854. 
The at least one island 1850 can be disposed in the pocket 
1810 of the Substrate 1802. The at least one island 1850 can be 
disposed in the pocket 1810 of the substrate 1802 so that the 
end surface 1852 of the at least one island 1850 is not co 
planar with surface 1804 of the substrate 1802 but below the 
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surface 1804 of the substrate. A substrate part 1858 can be 
disposed in the pocket 1810 on the end surface 1852 of the at 
least one island 1850. The substrate part 1858 can also extend 
to the opening 1812 of the pocket 1810 and can be substan 
tially co-planar with the surface 1804 of the substrate 1802. 
The substrate part 1858 can be made of the same material as 
the substrate 1802. Alternatively, the substrate part 1858 and 
the substrate 1802 can be made from different materials. The 
at least one island 1850 can also be disposed in the pocket 
1810 of the Substrate 1802 So that the flank Surface 1854 
extends into the interior of the substrate 1802 and the end 
surface 1852 is disposed within the interior of the substrate 
1802. The end surface 1852 can alternatively have a convexity 
such that the end surface 1852 can protrude from the surface 
1804 of the substrate 1802. In a further alternative, the end 
surface 1852 can have a concavity such that the end surface 
1852 can sag from the surface 1804 toward an interior of the 
substrate 1802. The end surface 1852 can be a cutting surface, 
or the end surface 1852 and the flank surface 1854 together 
can form a cutting Surface. 
0149. In the construction shown in FIGS. 50-52, there are 
three islands 1850 spaced equally apart from each other and 
equidistant from a center of the surface 1804. However, in 
other constructions, there may be more or less than the three 
islands 1850 shown. Also, the exact position of each of the 
island 1850 with respect to each other or the center of the 
Surface 1804 can be different from that shown in FIGS. 50-52. 
Also, the exact size of the islands 1850 can be different. The 
exact number and size of islands 1850 and the exact position 
for each of the islands 1850 can depend on, for example, the 
application of the cutter assembly 1800. Also in the construc 
tion shown in FIGS. 50-52, there are three substrate parts 
1858 of the same thickness. However, in other constructions, 
there may be substrate parts 1858 of different thickness and 
the exact position of the each of the island 1850 with respect 
to surface 1804 can be different from that shown in FIGS. 
SO-52. 

0150 Turning to FIGS. 53-55, the cutter assembly 1900 
can have a substrate 1902 with a generally cylindrical shape. 
The Substrate 1902 can have a Surface 1904. The Surface 1904 
can be an end surface. The substrate 1902 can also have a 
flank surface 1906. The surface 1904 can be substantially 
perpendicular to the flank surface 1906. The flank surface 
1906 can meet the surface 1904 so that a common boundary 
between the Surface 1904 and the flank Surface 1906 defines 
a peripheral edge 1908 of the surface 1904. The surface 1904 
can be a substantially planar surface. The flank surface 1906 
can provide the substrate 1902 with a generally circular cross 
sectional shape. In other embodiments, the substrate 1902 can 
have a cross-sectional shape that can be triangular, can be 
similar to a polygon, and/or can have any regular or irregular 
shape besides circular. 
0151. The substrate 1902 can include a groove 1914. The 
groove 1914 may be able to delay contact of the substrate 
1902 when the at least one island 1950 is substantially worn. 
The groove 1914 can disposed on the flank surface 1906. The 
groove 1914 can penetrate towards an interior of the substrate 
1902. The groove 1914 can be shaped like the letter “V”, an 
open polygonal shape, or an open semi-circle as shown in 
FIGS. 53-55. The groove 1914 can have a length that extends 
throughout the flank surface 1906 so that the groove 1914 
extends entirely around an outer periphery of the substrate 
1902. Alternatively, the groove 1914 can extend only through 
a portion of the flank surface 1906 so that the groove 1914 
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extends only partially around an outer periphery of the Sub 
strate 1902. The groove 1914 can extend substantially straight 
or meander across the flank surface 1906. 
0152 The substrate 1902 can include a pocket 1910. The 
pocket 1910 can have an opening 1912. The opening 1912 can 
be disposed on the surface 1904 of the substrate 1902. The 
pocket 1910 can extend from the opening 1912 on the surface 
1904 to an interior of the substrate 1902. The pocket 1910 can 
have a shape that can receive at least a portion of the at least 
one island 1950. 
0153. The at least one island 1950 can have a generally 
cylindrical shape. Theat least one island 1950 can have an end 
surface 1952, a flank surface 1954, and an opposite end sur 
face 1956. The end surface 1952 can be a planar surface that 
can be substantially perpendicular to the flank surface 1954. 
The opposite end surface 1956 can also be a planar surface 
that is substantially perpendicular to the flank surface 1954. 
The at least one island 1950 can be disposed in the pocket 
1910 of the Substrate 1902. The at least one island 1950 can be 
disposed in the pocket 1910 of the substrate 1902 so that the 
end surface 1952 of the at least one island 1950 is substan 
tially co-planar with surface 1904 of the substrate 1902, the 
flank surface 1954 extends into the interior of the substrate 
1902, and the opposite end surface 1956 is disposed within 
the interior of the Substrate 1902. The end Surface 1952 can 
alternatively have a convexity such that the end surface 1952 
can protrude from the surface 1904 of the substrate 1902. In 
a further alternative, the end surface 1952 can have a concav 
ity such that the end surface 1952 can sag from the surface 
1904 toward an interior of the Substrate 1902. The end Surface 
1952 can be a cutting surface, or the end surface 1952 and the 
flank surface 1954 together can form a cutting surface. 
0154. In the construction shown in FIGS. 53-55, there are 
three islands 1950 spaced equally apart from each other and 
equidistant from a center of the surface 1904. However, in 
other constructions, there may be more or less than the three 
islands 1950 shown. Also, the exact position of each of the 
island 1950 with respect to each other or the center of the 
Surface 1904 can be different from that shown in FIGS. 35-55. 
Also, the exact size of the islands 1950 can be different. The 
exact number and size of islands 1950 and the exact position 
for each of the islands 1950 can depend on, for example, the 
application of the cutter assembly 1900. 
(O155 Referring to FIG. 56, a method 2000 of manufactur 
ing the cutter with at least one island is shown. The method 
2000 can include providing at least one island, step 2002: 
treating the at least one island, Step 2004; providing a Sub 
strate, step 2006; forming a surface circumscribed by a 
peripheral edge on the substrate, step 2008; forming at least 
one pocket with an opening on the Surface and spaced apart 
from the peripheral edge Such that the at least one pocket 
extends from the opening towards an interior of the Substrate 
and has a shape that engages with the at least one island, step 
2010; disposing the at least one island in the at least one 
pocket, step 2012; and coupling the at least one island to the 
at least one pocket, step 2014. Alternatively, in step 2010, the 
at least one pocket can be formed within the substrate. 
0156 The step of providing the at least one island can 
further comprise forming the at least one island from a poly 
crystalline diamond, a cemented carbide, a polycrystalline 
cubic boron nitride (cEN) superabrasive, a ceramic, a metal, 
a metal alloy, and/or combinations thereofmade from at least 
one of a high pressure high temperature process, a chemical 
vapor deposition process, and a physical vapor deposition 
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process. The step of providing the at least one island can 
further comprise forming the at least one island from a portion 
of a polycrystalline diamond. 
(O157. The method 2000 can further comprise coating the 
at least one island. The method 2000 can alternatively further 
comprise encasing the at least one island. The method can 
further comprise coupling the at least island to the at least one 
pocket. The at least one island can be coupled to the at least 
one pocket by press fit, gluing, brazing, bonding, clamping, 
mechanical interlocking, or welding. 
0158. The step of treating the at least one island can further 
comprise partially leaching the at least one island. Alterna 
tively, the step of treating the at least one island can further 
comprise Substantially fully leaching the at least one island. 
0159. The step of disposing the at least one island in the at 
least one pocket can further comprise disposing the at least 
one island Such that a cutting Surface of the at least one island 
is substantially flush with the surface of the substrate. The 
step of disposing the at least one island in the at least one 
pocket can further comprise disposing the at least one island 
Such that a cutting Surface of the at least one island protrudes 
outward from the surface of the substrate. The step of dispos 
ing the at least one island in the at least one pocket further 
comprises disposing the at least one island Such that a cutting 
surface of the at least one island projects towards the interior 
of the substrate. 
0160 The method 2000 can also further comprise provid 
ing a cutting Surface that has a generally circular shape on the 
at least one island. Alternatively, the method 2000 can further 
comprise providing a cutting Surface that has a generally 
oValular shape on the at least one island. In another alterna 
tive, the method 2000 can further comprise 
0161 providing a cutting Surface that has a generally tri 
angular shape. In yet another alternative, the method 2000 can 
further comprise providing a cutting Surface that has a gen 
erally polygonal shape. 
0162 The method 2000 can further comprise forming at 
least one other pocket on the Surface symmetrically with 
respect to the at least one pocket; and disposing at least one 
other island in the at least one other pocket. Alternatively, the 
method 2000 can further comprise forming at least one other 
pocket on the Surface unsymmetrically with respect to the at 
least one pocket and disposing at least one other island in the 
at least one other pocket. In another alternative, the method 
2000 can further comprise forming at least one other pocket 
on the Surface spaced apart from the at least one pocket and 
disposing at least one other island in the at least one other 
pocket. In yet another alternative, the method 2000 can fur 
ther comprise forming at least one other pocket on the Surface 
with a second opening conjoined with the opening of the at 
least one pocket and disposing at least one other island in the 
at least one other pocket. 
0163 The method 2000 can further include forming a 
planar Surface, a concave surface, a dome-shaped surface, a 
chiseled surface, or a wavy surface with the surface of the 
Substrate and a cutting Surface of the at least one island. 
0164. The step of providing the substrate can include 
forming the substrate so as to provide a substrate 102... 1902, 
as described above and as shown in FIGS. 1-55. Also, the step 
of providing a Substrate can further comprise forming the 
Substrate from carbide, tungsten carbide composite, tungsten 
carbide composite held up by an eta-phase, polycrystalline 
cubic boron nitride, polycrystalline diamond, or a combina 
tion of two or more of the aforementioned. 
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0.165. The step of providing the at least one pocket can be 
include forming the at least one pocket so as to provide at least 
one pocket 110... 1910, as described above and as shown in 
FIGS 1-55. 

0166 The step of providing the at least one island can be 
include forming the at least one island so as to provide at least 
one island 150 ... 1950, as described above and as shown in 
FIGS. 1-55. The step of providing the at least one island can 
further comprise forming the at least one island from poly 
crystalline diamond, polycrystalline diamond compact, dia 
mond, cubic boron nitride, polycrystalline cubic boron 
nitride, diamond-silicon carbide composite material, poly 
crystalline diamond composite, chemical vapor deposition 
diamond, or a combination of two or more of the aforemen 
tioned. 
(0167 Referring to FIG.57, a method 2100 of manufactur 
ing the cutter with at least one island is shown. The method 
2000 of manufacturing can include providing a PCD piece 
from a high pressure, high temperature (HPHT) process in a 
step 2102. Alternatively, the PCD can be provided from a 
chemical vapor deposition (CVD), a physical vapor deposi 
tion (PVD), or some other suitable process. The method can 
also include forming a smaller PCD part from the PCD piece, 
step 2104. The method can further include fully or partially 
leaching the cobalt out of the PCD part, step 2106. The PCD 
part can then be coated with, for example, a tungsten coating, 
or the PCD part can be press fitted into a casing, such as a 
metal casing. The PCD part with or without a coating or a 
casing can then be coupled to the substrate, step 2108. The 
coupling can be by, for example, gluing, brazing, bonding, 
welding, clamping, mechanical locking, or any other Suitable 
coupling. 
0168 More specifically, the fabrication process or method 
may be categorized into a first group (Group I) which may 
comprise methods of preparing the individual components in 
a final state. The final state herein may refer to the compo 
nent's chemical composition, shape, mechanical properties, 
density phase distribution and content may be finalized with 
little changes, assembling them together to form a final 
embodiment. Another group (Group II) may adopt another 
route to pre-assemble the semi-made components (in green 
body form, not the final state), then followed by one-step 
sintering or fabricating the pre-assembly. 
0169. In group I method or process, a pocket in substrate, 
such as a pocket in the sintered carbide which may be made of 
Co WC, Ni WC, or WC based materials containing other 
cubic carbides, such as titanium carbide, niobium carbide, 
tantalum carbide, Vanadium carbide, chromium carbide, 
molybdenum carbide, for example, may be machined with 
the methods such as wire electro discharge machining 
(EDM), electro discharge grinding (EDG), milling, drilling, 
grinding, turning, laser ablation and/or laser cutting. The 
pocket thus made may be to a specific size to house the island. 
0170 Another exemplary method to form the pocket or 
housing cavity may be to form a net shape during the fabri 
cation process of the Substrate. The fabrication process may 
proceed as follows: at least one displacement may be to 
fabricate with the similar shape of the island from a sacrificial 
material. The sacrificial materials may comprise graphite, 
hexagonal boron nitride (h-BN), salt, ceramics, minerals and/ 
or the mixtures thereof. The displacement part may be pre 
fabricated with any of the methods including: machining, 
sintering, pressing, gluing. The displacement part thus fabri 
cated may have a similar shape as the island but not exactly 
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the same dimension in order to account for the dimensional 
changes during fabrication process (like shrinkage during 
HPHT pressing/sintering). The displacement part may then 
be assembled into the Substrate green body and may go 
through the same fabrication process Such as sintering. After 
the process, the displacement part may be removed from the 
finished Substrate body to form a cavity, a notch, a housing or 
a pocket for the island. The removal methods may include, 
water dissolving of soluble displacement materials like salt/ 
h-BN. milling/grinding insolvable materials like ceramics, 
graphite. Necessary Successive cleaning process like sand 
blasting, grinding, machining may be needed to clean the 
cavity thus formed to a desirable dimension. 
0171 Another exemplary method to fabricate the sub 
strate with at least one pocket to house the island may be to 
build a substrate with the cavity in it in a single step. To do 
this, the Substrate green body prior to final sintering stage may 
have the at least one cavity/pocket in it. The shape of the green 
body is the same as that of the final sintered substrate while 
there is difference in the absolute dimensions between the 
substrate green body and the final sintered substrate part. This 
difference is to account for the Volumetric shrinkage during 
the sintering process. The green body may be made from a 
method like pre-compaction, die-pressing, extrusion, slurry 
casting. Necessary binder agents might be adopted in the 
fabrication process to provide the green body with a desired 
strength. The binder agents may include, wax, polyvinyl 
butyrate (PVB), polyvinyl acetate (PVA), polyvinyl chloride 
(PVC), polyethylene glycol (PEG). Other machining steps 
upon the green body aforementioned may also include if 
necessary, i.e. milling, drilling, turning, grinding, or coring. 
The substrate green body may be subjected to the carbide 
fabrication process like sintering to achieve the final geomet 
ric dimension and physical/chemical properties. The method 
may be a one-step method to have the pocket built into the 
Substrate. Successive cleaning process might be needed to 
clean the burrs and/or other debris from the pocket wall/ 
bottom also to a desired final dimension. 

0172 All the aforementioned methods of fabricating the 
Substrate may also be applied to fabricate a partial Substrate. 
The partial substrate may be later on assembled to the other 
part of the substrate and make up the whole substrate. How 
ever, the same idea and essence of the invention may be 
applied to the whole substrate and/or part of the substrate. 
Also the substrate materials maybe WC containing materials. 
The Substrate may be made of materials including single 
crystalline diamond, polycrystalline diamond, single crystal 
line cubic boron nitride, polycrystalline cubic boron nitride, 
WC, VersiMax R, thermally stable diamond, cermet and/or 
ceramics. 

0173. One of the methods to form the net shape of islands 
may be to use a preformed foil barrier, such as metal barriers. 
The preformed foil barriers may be made of materials that 
may function as the separation walls between the islands 
during the high-pressure high-temperature (HPHT) process. 
Such materials may comprise a refractory metal. Such as Zr, 
Ta, Mo, V. Nb, stainless steel, graphite, minerals and grafoil, 
casting Solidified slurry, plastically formed borders, or 
mechanically oppressed the mixture thereof. The barrier are 
arranged or preformed in Sucha way as to form compartments 
to house island materials or pre-made island green bodies into 
it. The island materials may be loaded into the compartments 
in powder form, or slurry, or colloidal form. The pre-made 
island green bodies may be made from pre-compaction, die 
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pressing, extrusion and/or slurry casting. Then the island 
materials and/or green bodies together with the preformed 
barriers are subject to the HPHT process to achieve the 
desired shape and chemical/physical properties. The islands 
thus formed may be separated with Successive processing. 
0.174 Another way of forming island is to first fabricate a 
dense chunk of island materials. The fabrication methods 
may include HPHT sintering, atmospheric pressure sintering, 
pressurized sintering, press sintering, CVD, PVD. The island 
may be machined or cut from the chunk into the final desired 
shape and dimensions. The machining methods and the cut 
ting methods comprise sawing, coring, slicing, drilling, turn 
ing, grinding, milling, wire EDM cutting, EDG, laser cutting. 
0.175. The island aforementioned may comprise a single 
crystalline diamond, polycrystalline diamond, single crystal 
line cubic boron nitride, polycrystalline cubic boron nitride, 
WC, VersiMax R, thermally stable diamond, cermet, ceram 
ics and/or WC. 
0176 There may be several ways to assemble the pre 
formed island and Substrate. In one exemplary embodiment 
for the pre-formed Substrate having at least one pocket and the 
at least one island, the final island cutter may be assembled via 
brazing, welding or soldering. To assure the adherence 
between the Substrate pocket and the island coating on either 
the island and or Substrate, brazing, welding, soldering pro 
cess may be used. Such coating may comprise tungsten, sili 
con, titanium, silver, copper, chromium, tantalum, Vanadium, 
niobium, Zirconium, molybdenum, iron, nickel, cobalt. The 
brazing, Welding, Soldering agent may contain gold, silver, 
copper, Zinc, tin, silicon, titanium, chromium, Vanadium, 
nickel, cobalt, iron, platinum, palladium, tungsten, for 
example. 
0177. The brazing, welding, soldering temperature may be 
in the range of 500° C. to 1500° C., for example. The range 
may be 650° C. to 1250°C. in one exemplary embodiment. In 
another exemplary embodiment the range may be 700° C. to 
1000°C., for example. The at least one island with optional 
coating is seated in the at least one pocket of the Substrate as 
per the desired orientation to form an assembly with at least 
one island in the Substrate. In another exemplary embodi 
ment, coating may be on an intermediate layer between the 
Substrate and the island. Brazing, welding or soldering agent 
and heat may be applied to the assembly. The intimate bond 
ing may form between the at least one island and the at least 
one substrate to a desirable mechanical strength or chemical 
properties. The heat Source or heating method may be from 
radiation heating, microwave heating, torch heating, laser 
heating, electrical arc heating, infrared heating, induction 
heating, electrical resistance heating, conduction heating, 
ultrasonic heating, convection heating for example. 
0178. During the heating process optional atmospheric 
condition may be needed to facilitate the brazing, welding or 
soldering. Such atmospheric condition includes inert gas, 
reforming gas, reducing atmosphere, ambient atmosphere, 
oxidizing atmosphere, high-pressure atmosphere, or vacuum 
atmosphere. External pressure may also be applied to facili 
tate the brazing, welding or Soldering. 
0.179 Another method to assemble the at least one island 
and the Substrate with at least one pocket into an embodiment 
may be with press fitting. The island may be slightly bigger 
than the pocket in the substrate. With the negative interfer 
ence between the island and the pocket in the substrate, a net 
force may be applied to retain the island in the substrate once 
the island is pressed into the pocket of the substrate. To 
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facilitate the process, certain heating or cooling upon the 
substrate with at least one pocket or the island might be 
adopted. Also coating or intermediate layer between the Sub 
strate and the island may be employed to manage the local 
stress condition between the island and the substrate. 

0180 Yet another method to achieve the assembly of 
island and Substrate may be to use mechanical locking. The 
Substrate and island geometries are designed in Such that after 
the island fits in the pocket of the substrate, the island may be 
secured with mechanical locking. Such geometries may 
include trenches, steps, slopes, curves. Other than the locking 
from the geometric design of island and/or Substrate, the 
external mechanical locking methods may also be adopted, 
Such as pins, screws, caps. The mechanical locking may be 
realized via geometric designs on the Substrate and the island 
like trenches, steps, slopes, or curves. 
0181. There may be many ways to fabricate island cutter 
from island and Substrate green bodies. One exemplary 
embodiment to build a substrate with the cavity in it. To do 
this, the substrate green body prior to the final HPHT sinter 
ing stage may have the at least one cavity/pocket in it. The 
shape of the green body is the same as that of the sintered 
substrate while there is difference in the absolute dimensions 
between the substrate green body and the final sintered sub 
strate part. The difference may be to account for the volumet 
ric shrinkage during the final HPHT sintering process. The 
green body thus made may be made from any known methods 
like pre-compaction, die-pressing, extrusion, slurry casting. 
Necessary binder agents might be adopted in the fabrication 
process to provide the green body with desired strength. The 
binder agents may include wax, PVB, PVA, PVC, PEG. Other 
machining steps upon the Substrate green body aforemen 
tioned may also be included if necessary, i.e. milling, drilling, 
turning, grinding, coring. 
0182. The aforementioned methods of fabrication of the 
Substrate green body may also be applied to fabricate partial 
Substrate green body. The partial Substrate green body may 
later be assembled to the other parts of the substrate green 
bodies and make up the whole substrate green body. However, 
the same idea and essence of the invention may be applied to 
the whole substrate or part of the substrate. Also the substrate 
materials may be Co- WC, Ni WC and WC based materi 
als containing other cubic carbides like titanium carbide, 
niobium carbide, tantalum carbide, Vanadium carbide, chro 
mium carbide, molybdenum carbide. The substrate may be 
made of any materials including single crystalline diamond, 
polycrystalline diamond, single crystalline cubic boron 
nitride, polycrystalline cubic boron nitride, WC, Versimax(R), 
thermally stable diamond, cermet and/or ceramics. 
0183) To fabricate the at least one island green body, the 
shape of the at least one island green body may be the same as 
that of the final sintered island while there is difference in the 
absolute dimensions between the island green body and the 
final sintered island part. This difference may be to account 
for the volumetric shrinkage during the final HPHT sintering 
process. The green body may be made from a method like 
pre-compaction, die-pressing, extrusion, slurry casting. Nec 
essary binder agents might be adopted in the fabrication pro 
cess to provide the green body with a desired strength. The 
binder agents include wax, PVB, PVA, PVC, PEG. Other 
machining steps upon the island green body aforementioned 
may also be included if necessary, i.e. milling, drilling, turn 
ing, grinding, coring. The aforementioned methods of fabri 
cation of the island green body may also be applied to fabri 
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cate the partial island green body. The partial island green 
body may later on be assembled to the other parts of the island 
green bodies and make up the whole island green body. How 
ever the same idea and essence of the invention may be 
applied to the whole island and/or part of the island. 
0.184 Also the island materials may not be limited to 
single crystalline diamond, polycrystalline diamond, single 
crystalline cubic boron nitride, polycrystalline cubic boron 
nitride, WC, VersiMax R, thermally stable diamond, cermet 
and/or ceramics. The island may be made of any materials 
including Co WC, Ni WC and WC based materials con 
taining other cubic carbides like titanium carbide, niobium 
carbide, tantalum carbide, Vanadium carbide, chromium car 
bide, molybdenum carbide. 
0185. The substrate green body with at least one pocket 
and the at least one island green body may be assembled into 
a cutter green body assembly. The assembly may then be 
subjected to HPHT process to be sintered into one embodi 
ment. Optional sintering additives or aids may be added to 
facilitate the sintering process. The sintering additive and/or 
aid may comprise Group VIII metals, cobalt, iron, nickel or 
metalloid silicon, for example. The sintering temperature 
range may be between 900° C. to 2300°C. in one exemplary 
embodiment. In another exemplary embodiment, the sinter 
ing temperature may be between 1000° C. to 2000°C. In yet 
another exemplary embodiment, the sintering temperature 
may be from 1200° C. to 1800° C. In further another exem 
plary embodiment, the sintering temperature may range from 
1300° C. to 1600° C. Pressure range may be 5 GPa to 20 GPa 
in one exemplary embodiment. In another exemplary 
embodiment, the pressure range may be between 6 GPa to 15 
GPa. In yet another exemplary embodiment, the pressure 
range may be from 6.5 GPa to 10 GPa, for example. The 
sintered embodiment might go through Successive finishing 
steps to the desired final dimension like grinding, lapping, 
turning, polishing, bonding, heat treatment and/or chamfer 
ing. 
0186. In an exemplary embodiment of fabricating island 
cutters from island green body or powder and sintered Sub 
strate, the at least one island green body or island powder may 
be put into the at least one pocket of the sintered substrate to 
form a pre-sintering cutter assembly. The assembly may be 
then subjected to HPHT process to be sintered into one 
embodiment. Optional sintering additives and/or aids may be 
added to facilitate the sintering process. The sintering addi 
tive or aid may comprise of Group VIII metals, cobalt, iron, 
nickel or metalloid silicon. The sintering temperature range 
may be between 900° C. to 2300° C. in one exemplary 
embodiment. In another exemplary embodiment, the sinter 
ing temperature may be between 1000° C. to 2000°C. In yet 
another exemplary embodiment, the sintering temperature 
may be from 1200° C. to 1800° C. In further another exem 
plary embodiment, the sintering temperature may range from 
1300° C. to 1600° C. Pressure range may be 5 GPa to 20 GPa 
in one exemplary embodiment. In another exemplary 
embodiment, the pressure range may be between 6 GPa to 15 
GPa. In yet another exemplary embodiment, the pressure 
range may be from 6.5 GPa to 10 GPa, for example. The 
sintered embodiment might go through Successive finishing 
steps to the desired final dimension like grinding, lapping, 
turning, polishing, bonding, heat treatment and/or chamfer 
1ng. 
0187. For the purposes of promoting an understanding of 
the principles of the invention, reference has been made to the 
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embodiments illustrated in the drawings, and specific lan 
guage has been used to describe these embodiments. How 
ever, no limitation of the scope of the invention is intended by 
this specific language, and the invention should be construed 
to encompass all embodiments that would normally occur to 
one of ordinary skill in the art. The terminology used herein is 
for the purpose of describing the particular embodiments and 
is not intended to be limiting of exemplary embodiments of 
the invention. 
0188 The use of any and all examples, or exemplary lan 
guage (e.g., “such as”) provided herein, is intended merely to 
better illuminate the invention and does not pose a limitation 
on the scope of the invention unless otherwise claimed. No 
item or component is essential to the practice of the invention 
unless the element is specifically described as “essential or 
“critical'. The words "mechanism' and "element” are used 
broadly and are not limited to mechanical or physical 
embodiments, but may include software routines in conjunc 
tion with processors, etc. It will also be recognized that the 
terms “comprises.” “comprising.” “includes.” “including.” 
“has and “having, as used herein, are specifically intended 
to be read as open-ended terms of art. The use of the terms “a” 
and “an and “the' and similar referents in the context of 
describing the invention (especially in the context of the 
following claims) are to be construed to cover both the sin 
gular and the plural, unless the context clearly indicates oth 
erwise. In addition, it should be understood that although the 
terms “first.” “second, etc. may be used herein to describe 
various elements, these elements should not be limited by 
these terms, which are only used to distinguish one element 
from another. Furthermore, recitation of ranges of values 
herein are merely intended to serve as a shorthand method of 
referring individually to each separate value falling within the 
range, unless otherwise indicated herein, and each separate 
value is incorporated into the specification as if it were indi 
vidually recited herein. 
0189 Numerous modifications and adaptations will be 
readily apparent to those of ordinary skill in this art without 
departing from the spirit and scope of the present invention as 
defined by the following claims. Therefore, the scope of the 
invention is defined not by the detailed description of the 
invention but by the following claims, and all differences 
within the scope will be construed as being included in the 
invention. 

0190. Although described in connection with preferred 
embodiments thereof, it will be appreciated by those skilled 
in the art that additions, deletions, modifications, and Substi 
tutions not specifically described may be made without 
department from the spirit and scope of the invention as 
defined in the appended claims. 
What is claimed is: 
1. A method of fabricating a cutting element having at least 

one island in at least one pocket of a Substrate, comprising: 
providing the Substrate with at least one pocket, and the at 

least one substrate is in a final state of the substrate; 
providing the at least one island, wherein the at least one 

island is in a final state of the island, wherein in the final 
state, chemical composition, shape, phase distribution 
and content, density and mechanical properties are final 
ized without changes; 

disposing the at least one island in the at least one pocket of 
the substrate; and 

securing the at least one island to at least one Substrate. 

Oct. 10, 2013 

2. The method according to claim 1, wherein the substrate 
is at least one of WC, polycrystalline diamond, single crys 
talline diamond, polycrystalline cubic boron nitride, single 
crystalline boron nitride, cermet, ceramics, thermally stable 
diamond, and diamond composite. 

3. The method according to claim 1, wherein the island is at 
least one of WC, polycrystalline diamond, single crystalline 
diamond, polycrystalline cubic boron nitride, single crystal 
line boron nitride, cermet, ceramics, thermally stable dia 
mond, and diamond composite. 

4. The method according to claim 1, wherein the at least 
one pocket in the substrate is formed by at least one of EDM, 
EDG, milling, drilling, grinding, turning, laser ablation and 
laser cutting. 

5. The method according to claim 1, wherein the at least 
one pocket in the substrate is formed by removal of a pre 
formed displacement part in the substrate after a fabrication 
process. 

6. The method according to claim 5, wherein the pre 
formed displacement is made of at least one of graphite, 
hexagonal boron nitride (h-BN), salt, ceramics, minerals. 

7. The method according to claim 5, wherein the removal 
includes at least one of dissolving soluble displacement mate 
rials, milling, and grinding insolvable materials. 

8. The method according to claim 5, wherein the fabrica 
tion process includes sintering. 

9. The method according to claim 1, wherein the at least 
one pocket in the substrate is pre-formed in the substrate 
green body before the securing step. 

10. The method according to claim 9, wherein the substrate 
green body with at least one pocket is pre-formed with at least 
one method of pre-compaction, die-pressing, extrusion, 
slurry casting. 

11. The method according to claim 9, wherein the at least 
one pocket in the Substrate green body is pre-formed with at 
least one method of milling, drilling, turning, grinding, cor 
1ng. 

12. The method according to claim 11, wherein the at least 
one island is formed from HPHT process with a separation 
barrier between islands. 

13. The method according to claim 12, wherein the sepa 
ration barrier comprises at least one of refractory metal, stain 
less steel, graphite, and minerals. 

14. The method according to claim 12, wherein the at least 
one island is machined from a piece of pre-made island mate 
rial. 

15. The method according to claim 14, wherein the pre 
made island material is made from HPHT sintering, atmo 
spheric pressure sintering, pressurized sintering, press sinter 
ing, CVD, and PVD. 

16. The method according to claim 14, wherein the 
machining methods include one of wire EDM. EDG, sawing, 
coring, slicing, drilling, turning, grinding, milling, and laser 
cutting. 

17. The method according to claim 1, wherein the substrate 
is a pre-formed substrate with the at least one pocket and the 
at least one island are assembled via brazing, welding or 
soldering. 

18. The method according to claim 17, wherein the pre 
formed substrate with the at least one pocket or at least one 
island is coated. 

19. The method according to claim 18, wherein coating 
comprises at least one of tungsten, silicon, titanium, silver, 
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copper, chromium, tantalum, Vanadium, niobium, Zirconium, 
molybdenum, iron, nickel, and cobalt. 

20. The method according to claim 17, wherein the braz 
ing, welding, soldering agent contains at least one of gold, 
silver, copper, Zinc, tin, silicon, titanium, chromium, vana 
dium, nickel, cobalt, iron, platinum, palladium, and tungsten. 

21. The method according to claim 20, wherein the braz 
ing, welding, Soldering temperature is in the range of 500° C. 
to 1500° C. 

22. The method according to claim 20, wherein the braz 
ing, welding, soldering is at least one of radiation heating, 
microwave heating, torch heating, laserheating, electrical arc 
heating, infrared heating, induction heating, electrical resis 
tance heating, conduction heating, ultrasonic heating, con 
vection heating. 

23. The method according to claim 20, wherein the braz 
ing, welding, soldering atmospheric condition includes inert 
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gas, reforming gas, reducing atmosphere, ambient atmo 
sphere, oxidizing atmosphere, high-pressure atmosphere, or 
vacuum atmosphere. 

24. The method according to claim 18, wherein the pre 
formed substrate with the at least one pocket and the at least 
one island are assembled via press fitting. 

25. The method according to claim 19, wherein coating is 
on an intermediate layer between the substrate and the island. 

26. The method according to claim 17, wherein the pre 
formed substrate with the at least one pocket and the at least 
one island are assembled via a mechanical locking. 

27. The method according to claim 26, wherein the 
mechanical locking is realized via geometric designs on the 
Substrate and the island like trenches, steps, slopes, or curves. 

28. The method according to claim 26, wherein the 
mechanical locking is at least one of a pin, a screw, or a cap. 
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