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(57) ABSTRACT 

A drill bit for drilling a borehole in a formation, the drill bit 
including a bit body having a bit face including a cone region, 
a nose region, a shoulder region, and a gage region, at least 
one disjointed blade disposed on the bit face, the disjointed 
blade including a ?rst section beginning proximate a central 
axis of the bit and extending less than full gage, and a second 
section beginning a selected distance from the central axis 
and extending to full gage, and a plurality of cutting elements 
mounted on the at least one disjointed blade is disclosed. 
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PDC BIT HAVING SPLIT BLADES 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application, pursuant to 35 U.S.C. §119(e), 
claims priority to US. Provisional Application Ser. No. 
61/083,851, ?led Jul. 25, 2008. That application is incorpo 
rated by reference in its entirety. 

BACKGROUND OF INVENTION 

[0002] 1. Field of the Invention 
[0003] Embodiments disclosed herein generally relate to 
?xed cutter drill bits. In particular, embodiments disclosed 
herein relate to ?xed cutter drill bits having a unique blade 
design. 
[0004] 2. BackgroundArt 
[0005] Historically, there have been tWo types of drill bits 
used drilling earth formations, drag bits and roller cone bits. 
Roller cone bits include one or more roller cones rotatably 
mounted to the bit body. These roller cones have a plurality of 
cutting elements attached thereto that crush, gouge, and 
scrape rock at the bottom of a hole being drilled. Several types 
of roller cone drill bits are available for drilling Wellbores 
through earth formations, including insert bits (e.g. tungsten 
carbide insert bit, TCI) and “milled toot ” bits. The bit bodies 
and roller cones of roller cone bits are conventionally made of 
steel. In a milled tooth bit, the cutting elements or teeth are 
steel and conventionally integrally formed With the cone. In 
an insert or TCI bit, the cutting elements or inserts are con 
ventionally formed from tungsten carbide, and may option 
ally include a diamond enhanced tip thereon. 
[0006] The term “drag bits” refers to those rotary drill bits 
With no moving elements. Drag bits, often referred to as ?xed 
cutter drill bits, are often used to drill a variety of rock for 
mations. Drag bits include those having cutting elements or 
cutters attached to the bit body, Which may be a steel bit body 
or a matrix bit body formed from a matrix material such as 
tungsten carbide surrounded by an binder material. The cut 
ters may be formed having a substrate or support stud made of 
carbide, for example tungsten carbide, and an ultra hard cut 
ting surface layer or “table” made of a polycrystalline dia 
mond material or a polycrystalline boron nitride material 
deposited onto or otherWise bonded to the substrate at an 
interface surface. Thus, ?xed cutter drill bits knoWn in the art 
include polycrystalline diamond compact (PDC) bits. 
[0007] The typical PDC bit includes a bit body Which is 
made from poWdered tungsten carbide in?ltrated With a 
binder alloy Within a suitable mold form. The particular mate 
rials used to form PDC bit bodies are selected to provide 
adequate toughness, While providing resistance to abrasive 
and erosive Wear. The cutting elements used on these bits are 
typically formed from a cylindrical tungsten carbide “blank” 
or substrate. A diamond “table” made from various forms of 
natural and/or synthetic diamond is af?xed to the substrate. 
The substrate is then generally braZed or otherWise bonded to 
the bit body in a selected position on the surface of the body. 
[0008] A plurality of PDC cutters is mounted along the 
exterior face of the bit body in extensions of the bit body 
called “blades.” Each PDC cutter has a portion Which typi 
cally is braZed in a recess or pocket formed in the blade on the 
exterior face of the bit body. The PDC cutters are positioned 
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along the leading edges of the bit body blades so that as the bit 
body is rotated, the PDC cutters engage and drill the earth 
formation. 
[0009] A knoWn drill bit is shoWn in FIG. 1. Bit 10 is a ?xed 
cutter bit, and is preferably a PDC bit adapted for drilling 
through formations of rock to form a borehole. Bit 10 gener 
ally includes a bit body having shank 13, and threaded con 
nection or pin 16 for connecting bit 10 to a drill string that is 
employed to rotate the bit for drilling the borehole. Bit 10 
further includes a central axis 11 and a cutting structure on the 
face 14 of the drill bit, preferably including various PDC 
cutter elements 40 on a plurality of blades extending radially 
from the center of the cutting face. Also shoWn is a gage pad 
12, the outer surface of Which is at the diameter of the bit and 
establishes the bit’s siZe. Thus, a 12" bit Will have the gage pad 
at approximately 6" from the center of the bit. 
[0010] Referring to FIG. 2, a pro?le ofbit 10 is shoWn as it 
Would appear With all blades and all cutter elements (includ 
ing primary cutter elements and backup cutter elements) 
rotated into a single rotated pro?le. As shoWn, in rotated 
pro?le the plurality of blades of bit 10 includes blade pro?les 
39. Blade pro?les 39 and bit face 20 may be divided into three 
different regions labeled cone region 24, shoulder region 26, 
and gage region 28. Cone region 24 is concave in this embodi 
ment and comprises the inner most region of bit 10 (e. g., cone 
region 24 is the central most region of bit 10). Adjacent cone 
region 24 is shoulder (or the upturned curve) region 26. Next 
to shoulder region 26 is the gage region 28 Which is the 
portion of the bit face 20 Which de?nes the outer radius 23 of 
bit 1 0. Outer radius 23 extends to and therefore de?nes the full 
gage diameter of bit 10. 
[0011] Still referring to FIG. 2, cone region 24 is de?ned by 
a radial distance along the x-axis measured from central axis 
11. It is understood that the x-axis is perpendicular to central 
axis 11 and extends radially outWard from central axis 11. 
Cone region 24 may be de?ned by a percentage of outer 
radius 23 of bit 10. Cone region 24 may likeWise be de?ned by 
the location of one or more secondary blades. For example, 
cone region 24 extends from central axis 11 to a distance at 
Which a secondary blade begins (e. g., distance “D” illustrated 
in FIG. 3). In other Words, the outer boundary of cone region 
24 may coincide With the distance “D” at Which one or more 
secondary blades begin. The actual radius of cone region 24, 
measured from central axis 11, may vary from bit to bit 
depending on a variety of factors including Without limita 
tion, bit geometry, bit type, location of one or more secondary 
blades, location of backup cutter elements 50, or combina 
tions thereof. 

[0012] Blade pro?les 39 and bit face 20 may also be 
described as tWo regions termed “inner region” and “outer 
region”, Where the “inner region” is the central most region of 
bit 10 and is analogous to cone region 24, and the “outer 
region” is simply the region(s) of bit 10 outside the inner 
region. Using this nomenclature, the outer region is analo 
gous to the combined shoulder region 26 and gage region 28 
previously described. The inner region may be de?ned simi 
larly to cone region 24. 
[0013] DoWnWardly extending ?oW passages 21 have 
noZZles or ports 22 disposed at their loWermost ends. Bit 10 
may include multiple ?oW passages 21 and noZZles 22. The 
How passages 21 are in ?uid communication With central bore 
17. Together, passages 21 and noZZles 22 serve to distribute 
drilling ?uid around the cutter elements 40 for ?ushing drilled 
formation from the bottom of the borehole aWay from the 
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cutting faces 44 (FIG. 1) of cutter elements 40 during drilling. 
Among several other functions, the drilling ?uid also serves 
to cool the cutter elements 40 during drilling. 
[0014] Referring to FIGS. 3 and 4, the cutting face 412 of 
the bit shoWn includes six blades 420-425. Each blade 
includes a plurality of cutting elements or cutters generally 
disposed radially from the center of cutting face 412 to gen 
erally form roWs. The radial position of each cutter on the drill 
bit in rotated pro?le is shoWn in FIG. 4. The cutting face 515 
has a central depression or cone region 514, a gage region 516 
and a shoulder region 512 therebetWeen. The highest point (as 
draWn) on the cutter tip pro?les de?nes the bit nose 517. 
Three cutter pro?les are labeled 510, 520, and 530. It Will be 
seen that certain cutters, although at differing axial positions 
as shoWn in FIG. 3, may occupy radial positions that are in 
similar radial position to other cutters on otherblades. Cutting 
pro?le 510, for example, as applied to a drill bit as shoWn in 
FIG. 3, corresponds to a single trough cut by multiple cutting 
elements. 
[0015] Further, as shoWn in FIG. 3, a ?xed cutter drill bit 
may include primary blades 420, 426 and secondary blades 
421, 422, 424, 425. Primary blades 420, 426 are generally 
de?ned as blades that extend from a bit center area or cone 

region (514 in FIG. 4), substantially proximal a central axis of 
the bit, to a gage region (516 in FIG. 4). Secondary blades 
421, 422, 424, 425 are generally de?ned as blades that are 
spaced betWeen the primary blades and begin a radial distance 
D from the central axis and extend to the gage region. Each 
primary blade may include primary cutters or a combination 
or primary cutters and backup cutters. Similarly, each sec 
ondary blade may include primary cutters or a combination of 
primary cutters and backup cutters. 
[0016] Referring noW to FIGS. 5A and 5B, schematics of 
conventional blade layouts or con?gurations on a drill bit are 
shoWn. As shoWn, a drill bit may include a plurality of pri 
mary blades 550 and a plurality of secondary blades 552 
disposed in betWeen the primary blades 550. An angle 0t 
betWeen primary blade 550 and secondary blade 552 may be 
varied to change the bit dynamics, for example to balance the 
bit. In particular, the angles 0t betWeen the blades 550, 552 
may be varied to adjust the resultant forces acting on the bit 
during drilling. Based on the determined bit dynamics, the 
blades may be arranged in varying con?gurations to change, 
for example, rate of penetration (ROP) or force distribution 
on the bit. HoWever, in adjusting the angles of the blades other 
aspects of bit performance, such as bit hydraulics, may be 
adversely affected. 
[0017] Accordingly, there exists a need for means for pro 
viding greater ?exibility in addressing various aspects of bit 
performance, including bit balance, bit hydraulics, and ROP, 
and greater ?exibility in varying diamond density and/or cut 
ter density across a bit face. 

SUMMARY OF INVENTION 

[0018] In one aspect, embodiments disclosed herein relate 
to a drill bit for drilling a borehole in a formation, the drill bit 
including a bit body having a bit face including a cone region, 
a nose region, a shoulder region, and a gage region, at least 
one disjointed blade disposed on the bit face, the disjointed 
blade including a ?rst section beginning proximate a central 
axis of the bit and extending less than full gage, and a second 
section beginning a selected distance from the central axis 
and extending to full gage, and a plurality of cutting elements 
mounted on the at least one disjointed blade. 
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[0019] In another aspect, embodiments disclosed herein 
relate to a drill bit for drilling a borehole in a formation, the 
drill bit including a bit body having a bit face including a cone 
region, a nose region, a shoulder region, and a gage region, at 
least one disjointed primary blade disposed on the bit face, the 
disjointed blade including a ?rst section disposed primarily in 
the cone region, and a second section disposed primarily in at 
least one of the nose, shoulder, and gage regions, and at least 
one cutting element disposed on the ?rst section and at least 
one cutting element disposed on the second section. 
[0020] In another aspect, embodiments disclosed herein 
relate to a drill bit for drilling a borehole in a formation, the 
drill bit including a bit body having a bit face including a cone 
region, a shoulder region, and a gage region, at least one blade 
disposed on the bit face, the blade beginning a selected dis 
tance from the central axis and extending to full gage, at least 
one cutting structure disposed on the bit face in the cone 
region, and at least one cutting element disposed on the at 
least one blade. 

[0021] Other aspects and advantages of the invention Will 
be apparent from the folloWing description and the appended 
claims. 

BRIEF DESCRIPTION OF DRAWINGS 

[0022] FIG. 1 shoWs a conventional drill bit. 
[0023] FIG. 2 is a partial cross-sectional vieW of a conven 
tional drill bit With cutting elements of the bit shoWn rotated 
into a single pro?le. 
[0024] FIG. 3 is a top vieW of a conventional drill bit. 
[0025] FIG. 4 is a rotated pro?le vieW of cutting elements 
mounted on a conventional drill bit. 

[0026] FIGS. 5A and 5B are schematics of blade layouts on 
conventional drill bits. 
[0027] FIG. 6 is a partial cross-sectional vieW of a blade of 
a drill bit. 

[0028] FIGS. 7A and 7B are schematics of blade con?gu 
ration on a drill bit formed in accordance With embodiments 
of the present disclosure. 
[0029] FIG. 8 is a schematic of blade con?gurations on a 
drill bit formed in accordance With embodiments of the 
present disclosure. 
[0030] FIG. 9 is a schematic of blade con?gurations on a 
drill bit formed in accordance With embodiments of the 
present disclosure. 
[0031] FIG. 10 is a schematic of blade con?gurations on a 
drill bit formed in accordance With embodiments of the 
present disclosure. 
[0032] FIG. 11 is a schematic of blade con?gurations on a 
drill bit formed in accordance With embodiments of the 
present disclosure. 
[0033] FIG. 12 is a schematic of blade con?gurations on a 
drill bit formed in accordance With embodiments of the 
present disclosure. 
[0034] FIG. 13 is a schematic of blade con?gurations on a 
drill bit formed in accordance With embodiments of the 
present disclosure. 
[0035] FIG. 14 is a schematic of blade con?gurations on a 
drill bit formed in accordance With embodiments of the 
present disclosure. 
[0036] FIG. 15 is a schematic of blade con?gurations on a 
drill bit formed in accordance With embodiments of the 
present disclosure. 
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[0037] FIG. 16 is a schematic of blade con?gurations on a 
drill bit formed in accordance With embodiments of the 
present disclosure. 
[0038] FIG. 17 is a schematic of blade con?gurations on a 
drill bit formed in accordance With embodiments of the 
present disclosure. 
[0039] FIG. 18 is a schematic of blade con?gurations on a 
drill bit formed in accordance With embodiments of the 
present disclosure. 
[0040] FIG. 19 is a schematic of blade con?gurations on a 
drill bit formed in accordance With embodiments of the 
present disclosure. 
[0041] FIG. 20 is a schematic of blade con?gurations on a 
drill bit formed in accordance With embodiments of the 
present disclosure. 
[0042] FIG. 21 is a schematic of blade con?gurations on a 
drill bit formed in accordance With embodiments of the 
present disclosure. 
[0043] FIG. 22 is a schematic of blade con?gurations on a 
drill bit formed in accordance With embodiments of the 
present disclosure. 
[0044] FIG. 23 is a schematic of blade con?gurations on a 
drill bit formed in accordance With embodiments of the 
present disclosure. 
[0045] FIG. 24 is a rotated pro?le vieW of cutting elements 
mounted on a drill bit formed in accordance With embodi 
ments of the present disclosure. 
[0046] FIG. 25 is a rotated pro?le vieW of cutting elements 
mounted on a drill bit formed in accordance With embodi 
ments of the present disclosure. 
[0047] FIG. 26 is a rotated pro?le vieW of cutting elements 
mounted on a drill bit formed in accordance With embodi 
ments of the present disclosure. 

DETAILED DESCRIPTION 

[0048] In one aspect, embodiments disclosed herein relate 
to a drill bit for drilling a borehole in a formation. More 
speci?cally, embodiments disclosed herein relate to ?xed 
cutter drill bits, particularly, PDC drill bits. 
[0049] Embodiments of the present disclosure provide a 
drill bit for drilling a borehole in a formation. In particular, 
drill bits formed in accordance With embodiments disclosed 
herein provide ?xed cutter drill bit With a unique blade con 
?guration that may provide enhanced bit balance and 
improved bit hydraulics, as Well as increased ROP. Addition 
ally, drill bits formed in accordance With embodiments dis 
closed herein greater ?exibility in varying diamond density 
and/ or cutter density across a bit face. 

[0050] Generally speaking, a ?xed cutter bit includes a bit 
body having a central axis 661 and a bit face 665 that may be 
divided into four regions. Namely, the bit face includes a cone 
region 656, a nose region 657, a shoulder region 658, and a 
gage region 659, as shoWn in FIG. 6A. The cone region 656 is 
concave in this embodiment and includes the inner most 
region of bit (e. g., the cone region is the central most region of 
bit 10). The nose region 657 is adjacent the cone region, 
starting Where the upWard turn of the cone region 656 transi 
tions to a convex curve of the bit face. The highest point (as 
draWn) on the cutter tip pro?les de?nes the bit nose. Adjacent 
the nose region 657 is the shoulder (or the outer curve) region 
658. One of ordinary skill in the art Will appreciate that the 
nose region 657 and the shoulder region 658 may, in some 
instances, be collectively referred to as the shoulder region. 
Next to the shoulder region 658 is the gage region 659, Which 
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is the portion of the bit face that de?nes the outer radius 663 
of bit 10. Outer radius 663 extends to and therefore de?nes the 
full gage diameter of bit 10. As used herein, the terms “full 
gage diameter” or “full gage” are used to describe elements or 
surfaces extending to the full, nominal gage of the bit diam 
eter. 

[0051] Referring to FIGS. 7A and 7B, schematics of blade 
layouts on a drill bit formed in accordance With embodiments 
of the present disclosure are shoWn. In this embodiment, a 
drill bit (not shoWn) includes a bit face, generally indicated at 
771, having a cone region, a nose region, a shoulder region, 
and a gage region. Three disjointed blades 770a, 770b, 7700, 
angularly-spaced apart, are disposed on the bit face 771. Each 
disjointed blade 770 includes tWo sections, a ?rst section 772 
and a second section 774, separated or disconnected from one 
another. Thus, as used herein, “disjointed blade” refers to a 
blade formed from tWo or more separate or disconnected 
blade sections. The ?rst section 772 of each disjointed blade 
770 begins proximate a central axis A and extends less than 
full gage, as denoted by the bit diameter 775. The second 
section 774 of each disjointed blade 770 begins a selected 
distance from the central axis A and extends to full gage, 
denoted by bit diameter 775. As shoWn, the second sections 
774 of disjointed blades 770 may be disposed on bit face 771 
at a different angle than the ?rst section 772 With respect to the 
direction of rotation, indicated at 777, of the bit (see in par 
ticular ?rst and second sections 772, 774 of disjointed blade 
770a). Further, because the disjointed blades 770 include tWo 
separate sections 772, 774, the sections 772, 774 may be 
disposed on the bit face 771 in different radial planes, i.e., the 
second section 774 may be disposed in a plane behind the 
radial plane of the ?rst section 772 With respect to the direc 
tion of rotation, indicated at 777. 

[0052] As shoWn in FIGS. 7A and 7B, disjointed blades 770 
are primary blades. In particular, each disjointed blade 770a, 
770b, 7700 is at least partially disposed in the cone region of 
the bit face. In some embodiments, each disjointed blade 
770a, 770b, 7700, as a Whole, extends from a location proxi 
mate the central axis of the A of the bit to a location less than 
full gage. In other embodiments, each disjointed blade 770a, 
770b, 7700, as a Whole, extends from a location proximate the 
central axis of theA of the bit to full gage. In one embodiment, 
the ?rst section 772 of the disjointed blade 770 extends from 
a location proximate the central axis A to a ?rst location 
proximate the outer circumferential edge (666 in FIG. 6) of 
the cone region of the bit face. In this embodiment, the second 
section 774 of the disjointed blade 770 extends from a second 
location proximate the outer circumferential edge (666 in 
FIG. 6) of the cone region of the bit face to full gage (669 in 
FIG. 6). The radial length to the ?rst and second locations 
may be equal if the second section 774 is disposed behind the 
?rst section 772 With respect to a direction of rotation, indi 
cated at 777, of the bit. OtherWise, the radial length to the ?rst 
and second locations must be unequal, so as to provide a gap 
or disconnect betWeen the ?rst and second sections 772, 774 
of the disjointed blade 770. 
[0053] Disjointed blades 770 may be uniformly spaced 
around the bit face 771 or may be variably spaced about the bit 
face 771. Further, although three disjointed primary blades 
770 are shoWn in FIGS. 7A and 7B, one of ordinary skill in the 
art Will appreciate that that any number of primary blades or 
disjointed primary blades may be disposed on a bit face 
Without departing from the scope of embodiments disclosed 
herein. For example, tWo primary blades or four primary 
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blades may be disposed on the bit face 771. Further, in these 
examples, one or more of the primary blades, but not all of the 
primary blades, may be disjointed blades. Further, as Will be 
discussed in more detail beloW, each disjointed blade may 
include tWo, three, or more separate sections. 
[0054] In an embodiment Where tWo or more primary 
blades are disjointed blades, the relationship betWeen the ?rst 
section and second section of the ?rst disjointed blade may 
differ from the relationship betWeen the ?rst section and 
second section of the second disjointed blade. For example, 
the ?rst disjointed blade may include a ?rst section and a 
second section, Wherein the second section is radially spaced 
a selected distance aWay from the ?rst section and is disposed 
at a different angle on the bit face With respect to the direction 
of rotation of the bit. In contrast, the second disjointed blade 
may include a ?rst section and a second section, Wherein the 
second section is disposed at the same angle as the ?rst 
section, but is disposed on a different radial plane than the ?rst 
section, i.e., behind the ?rst section With respect to the direc 
tion of rotation of the bit. 
[0055] In accordance With embodiments disclosed herein, 
each blade on the ?xed cutter may be independently designed. 
Thus, a ?xed cutter bit may include a combination of one or 
more of solid primary blades (i.e., conventional blades), dis 
jointed primary blades, and secondary blades. Further, each 
disjointed blade may be independently designed based on the 
disjointed angle betWeen the tWo sections of the disjointed 
blade, the radial plane(s) on Which each section is disposed, 
and the number of sections included in each disjointed blade. 
[0056] Secondary blades 776 may be disposedbetWeen tWo 
disjointed blades 770. In some embodiments tWo or more 
secondary blades 776 may be disposed betWeen tWo dis 
jointed blades 770. Further, secondary blades 776 may be 
disposed betWeen a disjointed blade 770 and a solid (conven 
tional) primary blade (not shoWn). As shoWn, secondary 
blades 770 do not extend from a location proximate central 
axis A. Rather, each secondary blade 776 extends from a 
distance D aWay from central axis A to the periphery of the 
bit, or full gage (669 in FIG. 6). Secondary blades 776 may be 
uniformly spaced around the bit face 771 or may be variably 
spaced. Further, secondary blades 776 may be disposed at 
varying angles With respect to the primary or disjointed 
blades 770. 

[0057] The design of the disjointed blades 770, including, 
for example, number of disj ointed blades, number of sections, 
angle betWeen the sections, gap siZe betWeen the sections, and 
radial planes of the sections, may be selected so as to provide 
improved bit hydraulic e?iciency. For example, the design of 
the disjointed blades 770 facilitates the placement of noZZles 
778 in desired areas of the bit face 771. Because the primary 
blades of the bit may include disjointed blades, Wherein ?rst 
and second sections may be disposed separate from one 
another, greater ?exibility in the placement of noZZles is 
provided. 
[0058] Referring noW to FIG. 8, a blade layout formed on a 
drill bit in accordance With embodiments of the present dis 
closure is shoWn. The drill bit (not shoWn) includes a bit face, 
generally indicated at 881, having a cone region 841, a nose 
region 842, a shoulder 843 region, and a gage region 844. In 
this embodiment, three disjointed blades 880a, 880b, 8800 
are uniformly disposed on the bit face 881 and each disjointed 
blade 880 includes tWo sections, a ?rst section 882 and a 
second section 884, separated or disconnected from one 
another. The ?rst section 882 of each disjointed blade 880 is 
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disposed primarily in the cone region 841 of the bit face 881. 
The second section, 884 is disposed primarily in the nose, 
shoulder, and gage regions 842, 843, 844 of the bit face. In 
particular, the ?rst section 882 of disj ointed blade 880 begins 
proximate a central axis A of the bit and extends to a location 
proximate the outer circumferential edge 666 of the cone 
region of the bit face 881 and the second section 884 begins at 
a second location proximate the outer circumferential edge 
666 of the cone region of the bit face and extends full gage 
669. As shoWn, the second section 884 of the disjointed blade 
880 is disposed along a radial plane behind the radial plane of 
?rst section 882 With respect to a direction of rotation of the 
bit, indicated at 888. 

[0059] As depicted, each section of the disjointed blades 
880a, 880b, 8800 includes at least one cutting element 883 
mounted thereon. The cutting elements 883 may be formed 
having a substrate or support stud made of carbide, for 
example, tungsten carbide, and an ultra hard cutting surface 
layer or table made of a polycrystalline diamond material or 
a polycrystalline boron nitride material deposited onto or 
otherWise bonded to the substrate at an interface surface. One 
of ordinary skill in the art Will appreciate that any cutting 
element knoWn in the art for use on a ?xed cutter drill bit may 
be used Without departing from the scope of embodiments 
disclosed herein. Additionally, although depicted as a single 
roW of cutters on each section of the disjointed blade 880, 
multiple roWs of cutters may be disposed on a single section 
of a single disjointed blade 880. 

[0060] Referring still to FIG. 8, one of ordinary skill in the 
art Will appreciate that each region (cone 841, nose 842, 
shoulder 843, gage 844) of the bit face 881, may be charac 
teriZed by a proximal boundary and a distal boundary With 
respect to the central axis A. For example, cone region 841 is 
characterized by a proximal boundary located near or coin 
ciding With the central axis A. A cone distal boundary 866 is 
located radially outWard from the cone proximal boundary 
and encloses the cone region 841. The nose region 842 is 
located radially adjacent the cone region 841, abutting the 
cone distal boundary 866, and extends to a nose distal bound 
ary 867. Thus, a nose proximal boundary coincides With the 
cone distal boundary 866. The shoulder region 843 is located 
radially adjacent the nose region 842, abutting the nose distal 
boundary 867, and extends to a shoulder distal boundary 868. 
Thus, the shoulder proximal boundary coincides With the 
nose distal boundary 867. The gage region 844 is located 
radially adjacent the shoulder region 843, abutting the shoul 
der distal boundary, and extends to a gage distal boundary 
869. Thus, the gage proximal boundary coincides With the 
shoulder distal boundary 868. 
[0061] As discussed above, a disjointed blade in accor 
dance With embodiments disclosed herein may include tWo or 
more section disposed on the bit face. In one embodiment, a 
?rst section of the disjointed blade may extend from the 
proximal boundary of the cone region to the distal boundary 
of the cone region and a second section may extend from the 
proximal boundary of the nose region to the distal boundary 
of gage region, i.e., full gage. In an embodiment Where a 
disjointed blade includes four sections, the ?rst section may 
extend from the cone proximal boundary to the cone distal 
boundary, the second section may extend from the nose proxi 
mal boundary to the nose distal boundary, the third section 
may extend from the shoulder proximal boundary to the 
shoulder distal boundary, and the fourth section may extend 
from the gage proximal boundary to the shoulder distal 
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boundary. As Will be discussed below With reference to the 
?gures, each section may be disposed at varying angles and/ 
or place along the same or different radial planes. 
[0062] In other embodiments, a blade section of disjointed 
blade may overlap another section of the disjointed blade. For 
example, considering a disj ointedblade With tWo sections, the 
?rst section may extend from the cone proximal boundary to 
the cone distal boundary. The second section may be disposed 
on a radial plane behind the ?rst section, With respect to the 
direction of rotation of the bit, and extend from a location 
radially inWard from the cone distal boundary and extend to 
full gage. Thus, a portion of the second section overlaps or 
trails the ?rst section. Examples of various con?gurations of 
drill bits formed in accordance With embodiments of the 
present disclosure are described in more detail beloW. 

[0063] Referring noW to FIG. 9, a blade layout formed on a 
drill bit in accordance With embodiments of the present dis 
closure is shoWn. The drill bit (not shoWn) includes a bit face, 
generally indicated at 991, having a cone region, a nose 
region, a shoulder region, and a gage region. In this embodi 
ment, three disjointed blades 990a, 990b, 9900 are uniformly 
disposed on the bit face 991 and each disjointed blade 990 
includes tWo sections, a ?rst section 992 and a second section 
994, separated or disconnected from one another. The ?rst 
section 992 of each disjointed blade 990 is disposed primarily 
in the cone region of the bit face 991. The second section 994 
is disposed primarily in the nose, shoulder, and gage regions 
of the bit face. In particular, the ?rst section 992 of disjointed 
blade 990 begins proximate a central axis A of the bit and 
extends to a location proximate the outer circumferential 
edge (666 in FIG. 6) of the cone region of the bit face and the 
second section 994 begins at a second location proximate the 
outer circumferential edge (666 in FIG. 6) of the cone region 
of the bit face and extends full gage (669 in FIG. 6).As shoWn, 
the second section 994 of the disjointed blade 990 is disposed 
along a radial plane behind the radial plane of ?rst section 992 
With respect to a direction of rotation of the bit, indicated at 
999. 

[0064] Three secondary blades 996 are spaced uniformly 
betWeen each disjointed blade 990 around the bit face 991. 
The secondary blades 996 start a distance D aWay from the 
central axis A and extend toWard the periphery of the bit. In 
the embodiment shoWn in FIG. 9, the secondary blades 996 
start outside the cone region, i.e., in the nose region, and may 
extend out less than full gage or to full gage. 

[0065] Referring to FIG. 10, a blade layout formed on a drill 
bit in accordance With embodiments of the present disclosure 
is shoWn. The drill bit (not shoWn) includes a bit face, gener 
ally indicated at 1001, having a cone region, a nose region, a 
shoulder region, and a gage region. In this embodiment, three 
disjointed blades 1000a, 1000b, 10000 are disposed on the bit 
face 1001 and each disjointed blade 1000 includes tWo sec 
tions, a ?rst section 1002 and a second section 1004, sepa 
rated or disconnected from one another. The ?rst sections 
1002 of disjointed blades 1000a, 1000b are disposed prima 
rily in the cone region of the bit face 1001. The ?rst section 
1002 of the third disjointed blade 1000c starts proximate the 
central axis A and extends less than full gage. 

[0066] The second sections 1004 of all three disjointed 
blades 1000 are disposed primarily in the nose, shoulder, and 
gage regions of the bit face. In particular, the second sections 
1004 begin at a location proximate the outer circumferential 
edge (666 in FIG. 6) of the cone region of the bit face 1001 and 
extend full gage (669 in FIG. 6). As shoWn, the second section 
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1004 of the disjointed blade 1000 is disposed along a radial 
plane behind the radial plane of ?rst section 1002 With respect 
to a direction of rotation of the bit, indicated at 1010. A 
plurality of cutters 1003 are disposed on each section 1002, 
1004 of the disjointed blades 1000. 
[0067] As shoWn, the ?rst section 1002 of the third dis 
jointed blade 1000c extends out past the cone region and the 
second section 1004 starts proximate the outer circumferen 
tial edge (666 in FIG. 6) of the cone region behind the ?rst 
section 1002, With respect to the direction of rotation of the 
bit. Thus, at least one cutter 1003 disposed on the second 
section 1004 of the third disjointed blade 1000c trails at least 
one cutter 1003 disposed on the ?rst section 1002 of the third 
disjointed blade 10000. In other Words, at least one cutter 
1003 on the second section 1004 is disposed at the same radial 
distance from the central axis A as a cutter 1003 on the ?rst 
section 1002 of the same disjointed blade, but on a different 
radial plane, thereby creating an overlap of the cutters 1003. 
[0068] Three secondary blades 1006 are spaced betWeen 
each disjointed blade 1000 around the bit face 1001. The 
secondary blades 1006 start a distance D aWay from the 
central axis A and extend toWard the periphery of the bit. In 
the embodiment shoWn in FIG. 10, the secondary blades 1006 
start outside the cone region, i.e., in the nose region, and may 
extend out less than full gage or to full gage. 

[0069] Referring to FIG. 11, a blade layout formed on a drill 
bit in accordance With embodiments of the present disclosure 
is shoWn. The drill bit (not shoWn) includes a bit face, gener 
ally indicated at 1101, having a cone region, a nose region, a 
shoulder region, and a gage region. In this embodiment, three 
disjointed blades 1100a, 1100b, 11000 are disposed on the bit 
face 1101. First and third disjointed blades 1100a, 11000 
include tWo sections, a ?rst section 1102 and a second section 
1104, separated or disconnected from one another. Second 
disjointed blade 1000b includes three sections, a ?rst section 
1002, a second section 1104 and a third section 1105. 

[0070] The ?rst section 1102 of ?rst disjointed blade 1000a 
is disposed primarily in the cone region of the bit face 1101. 
The second section 1104 of the ?rst disjointed blade 1100a is 
disposed primarily in the nose, shoulder, and gage regions of 
the bit face. In particular, the second section 1104 begins at a 
location proximate the outer circumferential edge (666 in 
FIG. 6) of the cone region of the bit face 1101 and extends full 
gage (669 in FIG. 6). As shoWn, the second section 1104 of 
the ?rst disjointed blade 1100a is disposed along a radial 
plane behind the radial plane of ?rst section 1102 With respect 
to a direction of rotation of the bit, indicated at 1111. 

[0071] The ?rst section 1102 of the second disjointed blade 
1100b is disposed primarily in the cone region of the bit face 
1101. The second section 1104 of the second disjointed blade 
1100b is disposed primarily in the nose, shoulder, and gage 
regions of the bit face 1101. In particular, the second section 
1104 begins at a location proximate the outer circumferential 
edge (666 in FIG. 6) of the cone region of the bit face 1101 and 
extends less than full gage. As shoWn, the second section 
1104 of the second disjointed blade 1100b is disposed along 
a radial plane behind the radial plane of ?rst section 1102 With 
respect to a direction of rotation of the bit, indicated at 1111. 
The third section 1105 of the second disjointedblade 1100b is 
disposed along the radial plane of the ?rst section 1102 of 
second disjointed blade 1100b. The third section 1105 
extends from a selected distance from the central axis. For 
example, third section 1105 may extend from the outer cir 
cumferential edge of the nose region (667 in FIG. 6) or the 








