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	 1.	 A bit drills the hole.      1	

	 2.	 Circulating drilling fluid lifts cuttings.      2

	 3.	 Bit cutters can be steel teeth (a), metal buttons (b), diamonds (c), 
or special compacts (d).      3

	 4.	 Undergauge hole      4

	 5.	 Many layers of rock occur in the earth.      5

	 6.	 Several wells are required to produce a large reservoir.      7

	 7.	 A roller cone, or rock, bit	      9

	 8.	 Each cone rotates on its own axis.	      10

	 9.	 The row of cutters on one cone intermesh in the space between 
the cutters of the cone next to it.      11

	10.	 Cones rotate on bearings.      11

	11.	 A drag bit      12

	12.	 Watercourses	      12

	13.	 Steel teeth are milled out of the cone.	      13

	14.	 Tungsten carbide buttons are inserted into the cone.      13

	15.	 A bit cone has a machined opening into which the bearings fit.     16

16.	 On-center (a) and off-center (b) cone alignment	      17

	17.	 A chisel penetrates rock to remove it.      18

	18.	 A shovel gouges out dirt.      18

	19.	 Journal angle      19

	20.	 Chisel-shaped, cone-shaped, and hemispherical inserts      22

	21.	 Gauge cutters determine the hole’s diameter, or gauge.      22

	22.	 Flat tungsten carbide inserts on the gauge row      23

	23.	 Drilling fluid circulation      25

	24.	 One of the three jet nozzles on this bit      28

	25.	 Extended nozzle      29

	26.	 A center jet nozzle      29

	27.	 Roller and ball bearings      32

	28.	 A plain, or journal, bearing in the nose of the cone      33

	29.	 A journal bearing      34

	30.	 Ball bearings hold the cone on the bearing assembly.      35

	31.	 A retaining ring holds the cone on the bearing assembly.	      35

	32.	 Mud cools and lubricates unsealed bearings.      37

	33.	 Grease from a built-in reservoir lubricates sealed bearings.      37

	34.	 Skidding, or dragging, flatten the bit’s teeth      40

	35.	 Cone erosion      41

	36.	 Cracked cone      42

	37.	 Off-center wear      42

	38.	 Center coring      43
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	39.	 Broken inserts		 44

	40.	 Broken teeth			  45

	41.	 Chipped cutters			  45

	42.	 Flat-crested wear			  46

	43.	 Self-sharpening wear			  46

	44.	 Tracking wear			  47

	45.	 Heat checking			  47

	46.	 Gauge rounding			 47

	47.	 Bit damaged by junk			  49

	48.	 Washout			  49

	49.	 Normally worn bit			  49

	50.	 A diamond bit has three main parts.			  55

	51.	 Single-cone profile			 57

	52.	 Double-cone profile			  57

	53.	 Parabolic profile			 57

	54.	 Concave profile			  57

	55.	 Grid plot			  58

	56.	 Circle plot			 59

	57.	 Ridge plot 			 59

	58.	 Radial flow watercourses	      60

	59.	 Feeder-collector, or cross-pad, watercourses	      61

	60.	 A polycrystalline diamond compact (pdc)		       63

	61.	 Short parabolic profile		      65

	62.	 Shallow-cone profile	      65

	63.	 Parabolic profile		      65

64.	 pdc cutters range in size from ³⁄₈ inch to 2 inches (9 to 50 millimetres).      66

65.	 Two pdc cutter shapes are the cylinder and the stud.      66

	66.	 Back rake angle	      67

	67.	 Side rake angle	      67

	68.	 pdc cutters in the body of the bit      68

	69.	 Jet nozzles on a pdc bit      68

	70.	 tsps are triangular or round in shape.      69

	71.	 Diamond-impregnated pad, or stud, on bit gauge surface	      71

	72.	 A diamond-impregnated backup stud behind a pdc cutter      72

	73.	 Bottomhole pattern caused by bit whirl and normal rotation      73

	74.	 A spiral-shaped hole      74

	75.	 pdc cutter wear and failures      75

	76.	 A jet deflection bit      77

	77.	 An antiwhirl bit      78
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	78.	 An eccentric bit	      79

	79.	 A core bit	      79

	80.	 A sidetracking bit	      79

	81.	 Drilling action of a roller cone bit	      83

	82.	 Drilling action of a natural diamond bit		      83

	83.	 Drilling action of a pdc bit		      83

	84.	 Drilling action of a tsp bit		      83
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