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GROOVES WITH MULTIPLE CHANNELS 
AND METHODS TO MANUFACTURE 
GROOVES OF A GOLF CLUB, HEAD 

TECHNICAL FIELD 

0001. The present disclosure relates generally to golf 
equipment, and more particularly, to grooves with multiple 
channels and methods to manufacture grooves of a golf club 
head. 

BACKGROUND 

0002 Typically, a golf club head may include a club face 
with a plurality of parallel grooves extending between the toe 
end and the heel end. In particular, the plurality of grooves in 
an iron-type club head may clear out water, sand, grass, 
and/or other debris between a golfball and the club face. Golf 
club faces may have grooves with various shapes such as 
squared or box-shaped grooves, V-shaped grooves, or 
U-shaped grooves. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0003 FIG. 1 is a perspective diagram representation of an 
example golf club head according to an embodiment of the 
methods, apparatus, and articles of manufacture described 
herein. 
0004 FIG. 2 depicts a cross-section side view of an 
example groove. 
0005 FIG.3 depicts another cross-section side view of the 
example groove of FIG. 2. 
0006 FIG. 4 depicts a cross-section side view of another 
example groove. 
0007 FIG. 5 depicts a cross-section side view of another 
example groove. 
0008 FIG. 6 depicts a cross-section side view of another 
example groove. 
0009 FIG. 7 depicts a cross section side view of another 
example groove. 
0010 FIG. 8 depicts a cross-section side view of another 
example groove. 
0011 FIG.9 depicts a cross-section side view of another 
example groove. 
0012 FIG. 10 depicts a cross-section side view of another 
example groove. 
0013 FIG. 11 depicts a cross-section side view of another 
example groove. 
0014 FIG. 12 is a flow diagram representation of one 
manner in which the example groove of FIG.2 may be manu 
factured. 
0015 FIG. 13 depicts a top view of a club face. 
0016 FIG. 14 depicts a cross-section side view of an 
example groove of FIG. 13. 

DESCRIPTION 

0017. In general, grooves with multiple channels and 
methods to manufacture grooves of a golf club head are 
described herein. The apparatus, methods, and articles of 
manufacture described herein are not limited in this regard. 
0018. In the example of FIG. 1, a golf club head 100 may 
include a club face 110. In general, the club face 110 may be 
used to impact a golfball (not shown). For example, the club 
face 110 may be made of titanium material, titanium alloy 
material, titanium-based material, or other Suitable types of 
material. The club face 110 may include one or more grooves 
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120 (e.g., generally shown as 122 and 124) and one or more 
land portions 170 (e.g., generally shown as 172 and 174). In 
general, two or more of the grooves 120 may be parallel to 
each other. For example, the grooves 172 and 174 may be 
parallel to each other. One or more of the grooves 120 may be 
substantially straight and extend between a toe end 180 and a 
heel end 190 of the golf club head 100. Two adjacent grooves 
Such as grooves 122 and 124 may be separated by one of the 
land portions 170 (e.g., the land portion 172). That is, the land 
portion 172 may join the grooves 122 and 124. Although FIG. 
1 may depict an iron-type club head, the apparatus, methods, 
and articles of manufacture described herein may be appli 
cable other types of club head (e.g., a driver-type club head, a 
fairway wood-type club head, a hybrid-type club head, a 
putter, etc.). The apparatus, methods, and articles of manu 
facture described herein are not limited in this regard. 
0019 Referring to FIG. 2, for example, a groove 200 may 
include a first side wall 210, a second side wall 220, and a 
bottom 230. In one example, the first side wall 210 and/or the 
second side wall 220 may be substantially straight. Alterna 
tively, the first side wall 210 and/or the second side wall 220 
may be curved in a concave manner or a convex manner. The 
first side wall 210 may extend between a first land portion 272 
and the bottom 230 of the groove 200 whereas the second side 
wall 220 may extend between a second land portion 274 and 
the bottom 230 of the groove 200. While FIG. 2 may depict 
the first and second side walls 210 and 220 tapering from the 
first and second land portions 272 and 274, respectively, to the 
bottom 230 of the groove 200, the first side wall 210 and/or 
the second side wall 220 may be substantially perpendicular 
relative to the first and second land portions 272 and 274, 
respectively. 
0020. The groove 200 may also include a first edge 282 
and a second edge 284. The first edge 282 may join the first 
land portion 272 and the first side wall 210. In a similar 
manner, the second edge 284 may join the second land portion 
274 and the first side wall 220. Although FIG. 2 may depict 
radius edges (e.g., curved edges), the first edge 282 and/or the 
second edge 284 may be sharp edge(s) and/or raised edge(s). 
(0021. The bottom 230 of the groove 200 may include a 
first bottom surface 232, a second bottom surface 234, and a 
raised, projected, or protruded portion 240. In one example, 
the first bottom surface 232 and/or the second bottom surface 
234 may be substantially parallel to the club face 110 (e.g., via 
the first and second land portions 272 and 274). Alternatively, 
the first bottom surface 232 and/or the second bottom surface 
234 may not be substantially parallel to the club face 110 
(e.g., via the first and second land portions 272 and 274). 
0022. The protruded portion 240 may extend from the 
bottom 230. In particular, the protruded portion 240 may 
include a first side portion 242, a second side portion 244, and 
a top portion 246. The first bottom surface 232 may join the 
first side wall 210 to the first side portion 242 of the protruded 
portion 240. In a similar manner, the second bottom Surface 
234 may join the second side wall 220 to the second side 
portion 244 of the protruded portion 240. The first side por 
tion 242 may directly join the second side portion 244 to form 
the top portion 246. That is, the first and second side portions 
242 and 244 may taper from the first and second bottom 
surfaces 232 and 234, respectively, to the top portion 246. For 
example, the top portion 246 may be a peak top portion. 
0023. With the first and second side walls 210 and 220, the 
protruded portion 240 may form two or more channels, gen 
erally shown as 250 and 260, respectively. In particular, the 
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first side portion 210, the first bottom surface 232, and the first 
side portion 242 of the protruded portion 240 may form the 
first channel 250. For example, the first channel 250 may have 
a segmented, U-shaped configuration or cross-section profile. 
That is, the first channel 250 may include relatively sharp 
lower corners where the first side wall 210 joins the first 
bottom surface 232 and where the first side portion 242 joins 
the first bottom surface 232. In a similar manner, the second 
side wall 220, the second bottom surface 234, and the second 
side portion 242 of the protruded portion 240 may form the 
second channel 260. The second channel 260 may also have a 
segmented, U-shaped configuration or cross-section profile. 
The second channel 260 may include relatively sharp lower 
corners where the second side wall 220 joins the second 
bottom surface 234 and where the second side portion 244 
joins the second bottom Surface 234. Accordingly, the groove 
200 may have a segmented, W-shaped configuration or cross 
section profile. 
0024 Turning to FIG. 3, for example, the groove 200 may 
be symmetrical along an axis A. The club face 110 (FIG. 1) 
may be substantially parallel to a plane P(e.g., via the first and 
second land portions 172 and 174). The axis A may extend 
normal to the Plane P (e.g., the axis A may be substantially 
perpendicular to the club face 110) and through the middle of 
the bottom 230 of the groove 200 (e.g., through the middle of 
the protruded portion 240). 
0025. The protruded portion 240 may extend from the 
bottom 230 of the groove 200 towards the Plane P. In particu 
lar, the protruded portion 240 may be associated with a height 
H. The height H may be a distance from the top portion 246 of 
the protruded portion 240 to the lowest point of a cross section 
associated with the groove 200 (e.g., the first bottom surface 
232 and/or the second bottom surface 234). For example, the 
height H may be less than or equal to a depth D of the groove 
200 (e.g., HsD). 
0026. The depth D may be a distance substantially perpen 
dicular to the Plane P from a land portion (e.g., the first land 
portion 272 and/or the second land portion 274) to the lowest 
point of a cross section associated with the groove 200 (e.g., 
the first bottom surface 232 and/or the second bottom surface 
234). In one example, the depth D may be less than or equal 
to 0.020 inches (0.508 millimeters). Further, the groove 200 
may be associated with a width W. The width W may be a 
distance between two points: (1) a first point on a first line that 
is tangent to the first edge 282, and (2) a second point on a 
second line that is tangent to the second edge 284. For 
example, the first and second lines may be inclined at 30° to 
the first and second land portions 272 and 274, respectively, of 
the club face 110. If the first point and second points are more 
than 0.003 inches from the first and second land portions 272 
and 274, respectively, then the width W may be measured 
from two points on the groove 200 that are 0.003 inches below 
the first and second land portions 272 and 274. In one 
example, the width W may be less than or equal to 0.035 
inches (0.9 millimeters). 
0027. The groove 200 may also be associated with a cross 
sectional area and a groove pitch. The groove pitch may be the 
sum of the width W and the distance between edges of adja 
cent grooves (e.g., between the grooves 122 and 124 of FIG. 
1). In one example, the distance between edges of adjacent 
grooves may greater than or equal than three times the width 
W and greater than or equal to 0.075 inches (1.905 millime 
ters). The cross-sectional area of the groove 200 may be less 
than or equal to 0.0025 of the groove pitch. Although the 
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above examples may describe particular measurements, the 
groove 200 and various portions of the grooves 200 may be 
associated with various heights, widths, cross-sectional 
areas, groove pitches, etc. 
0028. The groove 200 may increase backspin and improve 
consistency in a variety of playing conditions. In wet, sand, 
and/or grassy lie conditions, for example, the first and second 
channels 250 and 260 of the groove 200 may clear out water, 
sand, grass, and/or other debris between a golf ball 290 and 
the club face 110 before, during, and/or after impact on the 
club face 110 by the golfball 290. In contrast to other types of 
grooves, the protruded portion 240 of the groove 200 may 
provide more grip on the golf ball 290 while preventing 
portions of the golf ball 290 from reaching the bottom 230 of 
the groove 200. Accordingly, the groove 200 may impart 
more spin on the golf ball 290 relative to other groove con 
figurations (e.g., V-shaped grooves) because the groove 200 
may be in contact with more surface area of the golf ball 290 
via the protruded portion 240 while evacuating water, sand, 
grass, and/or other debris between the golf ball 290 and the 
club face 110 via the first and second channels 250 and 260. 
The apparatus, methods, and articles of manufacture 
described herein are not limited in this regard. 
(0029. The shape of the grooves 120 (FIG. 1) may vary 
based on the shape of the tool to manufacture the grooves 120. 
As illustrated in FIGS. 2 and 3, for example, each of the first 
and second side portions 242 and 244 of the protruded portion 
240 and the first and second bottom surfaces 232 and 234 of 
the bottom 230 may be substantially flat and straight surfaces. 
Alternatively as depicted in FIG.4, a groove 400 may include 
curved bottom surfaces. 
0030. In the example of FIG.4, a groove 400 may include 
a first side wall 410, a second side wall 420, and a bottom 430. 
The first side wall 410 may extend between a first land portion 
472 and the bottom 430 of the groove 400 whereas the second 
side wall 420 may extend between a second land portion 474 
and the bottom 430 of the groove 400. 
0031. The bottom 430 may include a first bottom surface 
432, a second bottom surface 434, and a protruded portion 
440. In contrast to the first and second bottom surfaces 232 
and 234 of FIGS. 2 and 3, the first and second bottom surfaces 
432 and 434 may be relatively curved, rounded, or parabolic 
in shape. The protruded portion 440 may extend from the 
bottom 430. In particular, the protruded portion 440 may 
include a first side portion 442, a second side portion 444, and 
a top portion 446. The first bottom surface 432 may join the 
first side wall 410 to the first side portion 442 of the protruded 
portion 440. In a similar manner, the second bottom Surface 
434 may join the second side wall 420 to the second side 
portion 444 of the protruded portion 440. The first side por 
tion 442 may directly join the second side portion 444 to form 
the top portion 446. That is, the first and second side portions 
442 and 444 may curve from the first and second bottom 
surfaces 432 and 434, respectively, towards the top portion 
446. For example, the top portion 446 may be a peak top 
portion. 
0032. With the first and second side walls 410 and 420, the 
protruded portion 440 may form two or more channels, gen 
erally shown as 450 and 460, respectively. In particular, the 
first side portion 410, the first bottom surface 432, and the first 
side portion 442 of the protruded portion 440 may form the 
first channel 450. For example, the first channel 450 may have 
a U-shaped configuration or cross-section profile (e.g., a non 
segmented U-shaped configuration or cross-section profile). 
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In a similar manner, the second side wall 420, the second 
bottom surface 434, and the second side portion 442 of the 
protruded portion 440 may form the second channel 460. The 
second channel 460 may also have a U-shaped configuration 
or cross-section profile. Accordingly, the groove 400 may 
have a curved, W-shaped configuration or cross-section pro 
file. As a result, the groove 400 may contact a golfball via the 
peak top portion 446 of the protruded portion 440 and evacu 
ate water, sand, grass, and/or other debris via the first channel 
450 and/or the second channel 460. 

0033 Although the above example may described the first 
side wall 410, the first bottom surface 432, and the first side 
portion 442 as separate segments forming the first channel 
450, the first side wall 410, the bottom surface 432, and the 
first side portion 442 may be a single contiguously and con 
cavely curved segment. In a similar manner, the second side 
wall 420, the second bottom surface 434, and the second side 
portion 444 may be described in the above example as sepa 
rate segments forming the second channel 460 but the second 
side wall 420, the second bottom surface 434, and the second 
side portion 444 may be a single contiguously and concavely 
curved segment. The apparatus, methods, and articles of 
manufacture described herein are not limited in this regard. 
0034. In another example as shown in FIG.5, a groove 500 
may not include any bottom wall portions or bottom Surfaces. 
In particular, the groove 500 may include a first side wall 510, 
a second side wall 520, and a bottom 530. The first side wall 
510 may extend between a first land portion 572 and the 
bottom 530 of the groove 500 whereas the second side wall 
520 may extend between a second land portion 574 and the 
bottom 530 of the groove 500. 
0035. The bottom 530 may include a protruded portion 
540. The protruded portion 540 may extend from the bottom 
530. In particular, the protruded portion 540 may include a 
first side portion 542, a second side portion 544, and a top 
portion 546. The first side portion 542 may directly join the 
second side portion 544 to form the top portion 546. That is, 
the first and second side portions 542 and 544 may taper from 
the first and second bottom surfaces 532 and 534, respec 
tively, to the top portion 546. For example, the top portion 546 
may be a peak top portion. 
0036. With the first and second side walls 510 and 520, the 
protruded portion 540 may form two or more channels, gen 
erally shown as 550 and 560, respectively. The first side wall 
510 may directly join the first side portion 542 of the pro 
truded portion 540 to form a first channel 550. For example, 
the first channel 550 may have a V-shaped configuration or 
cross-section profile. That is, the first channel 550 may 
include relatively sharp lower corner where the first side wall 
510 joins the first side portion 542. In a similar manner, the 
second side wall 520 may directly join the second side portion 
544 of the protruded portion 540 to form a second channel 
560. The second channel 560 may also have a V-shaped 
configuration or cross-section profile. The second channel 
560 may include relatively sharp lower corner where the 
second side wall 520 joins the second side portion 544. 
Accordingly, the groove 500 may have a W-shaped configu 
ration or cross-section profile. As a result, the groove 500 may 
contact a golf ball via the peak top portion 546 of the pro 
truded portion 540 and evacuate water, sand, grass, and/or 
other debris via the first channel 550 and/or the second chan 
nel 560. The apparatus, methods, and articles of manufacture 
described herein are not limited in this regard. 
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0037 Referring to FIG. 6, for example, a groove 600 may 
include a flat top portion instead of a peak portion (e.g., the 
peak portion 246 of FIG. 2 or the peak portion 446 of FIG. 4). 
In particular, the groove 600 may include a first side wall 610, 
a second side wall 620, and a bottom 630. The first side wall 
610 may extend between a first land portion 672 and the 
bottom 630 of the groove 600 whereas the second side wall 
620 may extend between a second land portion 674 and the 
bottom 630 of the groove 600. 
0038. The bottom 630 may include a first bottom surface 
632, a second bottom surface 634, and a protruded portion 
640. In one example, the first bottom surface 632 and/or the 
second bottom surface 634 may be substantially parallel to 
the Plane P (e.g., the club face 110 of FIG. 1). Alternatively, 
the first bottom surface 632 and/or the second bottom surface 
634 may not be substantially parallel to the Plane P. 
0039. The protruded portion 640 may extend from the 
bottom 630. In particular, the protruded portion 640 may 
include a first side portion 642 and a second side portion 644. 
The first bottom surface 632 may join the first side wall 610 to 
the first side portion 642 of the protruded portion 640. In a 
similar manner, the second bottom Surface 634 may join the 
second side wall 620 to the second side portion 644 of the 
protruded portion 640. 
0040. The protruded portion 640 may also include a top 
portion 646. The top portion 646 may join the first side 
portion 642 to the second side portion 644 to form the pro 
truded portion 640. That is, the first and second side portions 
642 and 644 may taper from the first and second bottom 
surfaces 632 and 634, respectively, to the top portion 646. For 
example, the top portion 646 may be a flat top portion. 
Accordingly, the top portion 646 may be substantially parallel 
to the first and second bottom surfaces 632 and 634. Further, 
the top portion 646 and the first and second bottom surfaces 
632 and 634 may be substantially parallel to the impact sur 
face 110 (e.g., Plane B). Alternatively, the top portion 646 
may not substantially parallel to the first and second bottom 
surfaces 632 and/or 634. 

0041. With the first and second side walls 610 and 620, the 
projected portion 640 may form two or more channels, gen 
erally shown as 650 and 660, respectively. In particular, the 
first side wall 610, the first bottom surface 632, and the first 
side portion 642 of the protruded portion 640 may form the 
first channel 650. For example, the first channel 650 may have 
a segmented, U-shaped configuration or cross-section profile. 
In a similar manner, the second side portion 220 of the groove 
200, the second bottom wall portion 234, and the second side 
portion 242 of the protruded portion 240 may form the second 
channel 660. The second channel 650 may also have a seg 
mented, U-shaped configuration or cross-section profile. 
Accordingly, the groove 600 may have a segmented, 
W-shaped configuration or cross-section profile. As a result, 
the groove 600 may contact a golfball via the flat top portion 
646 of the protruded portion 640 and evacuate water, sand, 
grass, and/or other debris via the first channel 650 and/or the 
second channel 660. The apparatus, methods, and articles of 
manufacture described herein are not limited in this regard. 
0042 Turning to FIG. 7, for example, a groove 700 may 
include a curved or rounded top portion instead of a peak 
portion (e.g., the peak portion 246 of FIG. 2 or the peak 
portion 446 of FIG. 4) or a flat top portion (e.g., the flat top 
portion 646 of FIG. 6). In particular, the groove 700 may 
include a first side wall 710, a second side wall 720, and a 
bottom 730. The first side wall 710 may extend between a first 
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land portion 772 and the bottom 730 of the groove 700 
whereas the second side wall 720 may extend between a 
second land portion 774 and the bottom 730 of the groove 
700. 

0043. The bottom 730 may include a first bottom surface 
732, a second bottom surface 734, and a protruded portion 
740. The protruded portion 740 may extend from the bottom 
730. In particular, the protruded portion 740 may include a 
first side portion 742 and a second side portion 744. The first 
bottom surface 732 may join the first side wall 710 to the first 
side portion 742 of the protruded portion 740. In a similar 
manner, the second bottom surface 734 may join the second 
side wall 720 to the second side portion 744 of the protruded 
portion 740. 
0044) The protruded portion 740 may also include a top 
portion 746. The top portion 746 may join the first side 
portion 742 to the second side portion 744 to form the pro 
truded portion 740. For example, the top portion 746 may be 
a curved or rounded top portion. With the first and second side 
walls 710 and 720, the protruded portion 740 may form two or 
more channels, generally shown as 750 and 760, respectively. 
In particular, the first side portion 710, the first bottom surface 
732, and the first side portion 742 of the protruded portion 740 
may form the first channel 750. For example, the first channel 
750 may have a U-shaped configuration or cross-section pro 
file. In a similar manner, the second side wall 720, the second 
bottom surface 734, and the second side portion 742 of the 
protruded portion 740 may form the second channel 760. The 
second channel 760 may also have a U-shaped configuration 
or cross-section profile. Accordingly, the groove 700 may 
have a curved, W-shaped configuration or cross-section pro 
file. As a result, the groove 700 may contact a golfball via the 
top portion 746 of the protruded portion 740 and evacuate 
water, sand, grass, and/or other debris via the first channel 750 
and/or the second channel 760. 
0045 Although FIG.7 may depict a convexly curved top 
portion, the top portion 746 may be a concavely curved top 
portion. In a similar manner, while FIG. 7 may depict a 
concavely curved bottom portions, the first bottom surface 
732 and/or the second bottom surface 734 may be convexly 
curved bottom surface(s). The apparatus, methods, and 
articles of manufacture described hereinare not limited in this 
regard. 
0046. In the example of FIG. 8, a groove 800 may include 
a first side wall 810, a second sidewall 820, and a bottom 830. 
The first side wall 810 may extend between a first land portion 
872 and the bottom 830 of the groove 800 whereas the second 
side wall 820 may extend between a second land portion 874 
and the bottom 830 of the groove 800. 
0047. The bottom 830 may include a first bottom surface 
832, a second bottom surface 834, and a protruded portion 
840. In one example, the first bottom surface 832 and/or the 
second bottom surface 834 may be substantially parallel to 
the Plane P (e.g., the club face 110 of FIG. 1). Alternatively, 
the first bottom surface 832 and/or the second bottom surface 
834 may not be substantially parallel to the Plane P. 
0048. The protruded portion 840 may extend from the 
bottom 830 from the bottom of the groove 800. In particular, 
the protruded portion 840 may include a first side portion 842, 
and a second side portion 844. In contrast to the protruded 
portions 240 (FIG. 2), 540 (FIG. 5, and 640 (FIG. 6), the 
protruded portion 840 may not taper from the bottom 830 
towards the Plane P. In one example, each of the first and 
second side portions 842 and 844 may be substantially par 
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allel to each other and the Axis A. Accordingly, the first and 
second side portions 842 and 844 may be substantially per 
pendicular to the club face 110 (e.g., the Plane P). In another 
example, the first and second side portions 842 and 844 may 
be substantially parallel to the first and second side walls 810 
and 820, respectively. The first bottom surface 832 may join 
the first side wall 810 to the first side portion 842 of the 
protruded portion 840. In a similar manner, the second bottom 
surface 834 may join the second side wall 820 to the second 
side portion 844 of the protruded portion 840. 
0049. The protruded portion 840 may also include a top 
portion 846. The top portion 846 may join the first side 
portion 842 to the second side portion 844 to form the pro 
truded portion 840. For example, the top portion 846 may be 
a flat top portion. In particular, the top portion 846 may be 
substantially parallel to the first and second bottom surfaces 
832 and 834. Further, the top portion 846 and the first and 
second bottom surfaces 832 and 834 may be substantially 
parallel to the Plane P (e.g., the club face 110 of FIG. 1). 
Alternatively, the top portion 846 may not be substantially 
parallel to the Plane P. 
0050. With the first and second side walls 810 and 820, the 
projected portion 840 may form two or more channels, gen 
erally shown as 850 and 860, respectively. In particular, the 
first side wall 810, the first bottom surface 832, and the first 
side portion 842 of the protruded portion 840 may form the 
first channel 850. In a similar manner, the second side wall 
820, the second bottom surface 834, and the second side 
portion 842 of the protruded portion 840 may form the second 
channel 860. As a result, the groove 800 may contact a golf 
ball via the flat top portion 846 of the protruded portion 840 
and evacuate water, sand, grass, and/or other debris via the 
first channel 850 and/or the second channel 860. 
0051 Although FIG.8 may depict substantially flat bot 
tom surfaces, the first bottom surface 832 and/or the second 
bottom surface 834 may be concavely curved bottom surface 
(s) or convexly curved bottom surface(s). Alternatively, the 
groove 800 may not include the first bottom surface 832 
and/or the second bottom surface 834. In particular, the first 
side wall 810 may directly join the first side portion 842 of the 
protruded portion 840 to form the first channel 850. The first 
channel 850 may have a V-shaped configuration or cross 
section profile. In a similar manner, the second side wall may 
directly join the second side portion 844 of the protruded 
portion 840 to form the second channel 860. The second 
channel 860 may also have a V-shaped configuration or cross 
section profile. The apparatus, methods, and articles of manu 
facture described herein are not limited in this regard. 
0.052 Referring to FIG. 9, for another example, a groove 
900 may include a V-shaped top portion. In particular, the 
groove 900 may include a first side wall 910, a second side 
wall 920, and a bottom 930. The first side wall 910 may 
extend between a first land portion 972 and the bottom930 of 
the groove 900 whereas the second side wall 920 may extend 
between a second land portion 974 and the bottom 930 of the 
groove 900. 
0053. The bottom 93.0 may include a first bottom surface 
932, a second bottom surface 934, and a protruded portion 
940. In one example, the first bottom surface 932 and/or the 
second bottom surface 934 may be substantially parallel to 
the Plane P (e.g., the club face 110 of FIG. 1). Alternatively, 
the first bottom surface 932 and/or the second bottom surface 
934 may not be substantially parallel to the Plane P. 
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0054) The protruded portion 940 may extend from the 
bottom 930 of the groove 900. In particular, the protruded 
portion 940 may include a first side portion 942, and a second 
side portion 944. In contrast to the protruded portions 240 
(FIG.2),540 (FIG.5), 640 (FIG. 6), the protruded portion 940 
may taper to the bottom930 of the groove 900 instead of from 
the bottom 930. In one example, the first and second side 
portions 942 and 944 may be substantially parallel to the first 
and second side walls 910 and 920, respectively. Alterna 
tively, the first and second side portions 942 and 944 may be 
substantially parallel to each other and the Axis A. The first 
side wall 910 and the first side portion 942 of the protruded 
portion 940 may form a first channel 950. For example, the 
first channel 950 may have a slanted, segmented, U-shaped 
configuration or cross-section profile. The second side wall 
820 and the second side portion 944 of the protruded portion 
940 may form a second channel 960. The second channel 960 
may also have a slanted, segmented, U-shaped configuration 
or cross-section profile. 
0055. The protruded portion 940 may also include a top 
portion 946. The top portion 946 may include a first top 
surface 982 and a second top surface 984. In one example, the 
first and second top surfaces 982 and 984 may be substantially 
parallel to the first and second side walls 910 and 920, respec 
tively. However, the first and second top surfaces 982 and 984 
may be not parallel to the first and second side portions 942 
and 944, respectively. The first side portion 942 may join the 
first top surface 982 to form a first top edge 992. In a similar 
manner, the second side portion 944 may join the second top 
surface 984 to form a second top edge 994. The first top 
surface 982 may join the second top surface 984 to form the 
top portion 946. In one example, the top portion 94.6 may have 
a V-shaped configuration or cross-section profile. As a result, 
the groove 900 may contact a golfball via the first and second 
top edges 992 and 994 of the top portion 946 of the protruded 
portion 940 and evacuate water, sand, grass, and/or other 
debris via the first channel 950 and/or the second channel 960. 
Alternatively, the protruded portion 940 may have a diamond 
shaped configuration or cross-section profile. In particular, 
the first and second top surfaces 982 and 984 may join to form 
a peak so that the top portion 94.6 may be convex instead of 
concave as in a V-shaped configuration or cross-section pro 
file. The apparatus, methods, and articles of manufacture 
described herein are not limited in this regard. 
0056 Although the above examples may describe one pro 
truded portion in each groove, the apparatus, methods, and 
articles of manufacture described herein may include a 
groove with multiple protruded portions. Referring to FIG. 
10, for example, a groove 1000 may include a first side wall 
1010, a second side wall 1020, a bottom 1030, and a plurality 
of protruded portions 1040 (e.g., generally shown as 1042, 
1044, and 1046). In general, the plurality of protruded por 
tions 1040 may extend from the bottom 1030. The first and 
second side walls 1010 and 1020 and the plurality of pro 
truded portions 1040 may form a plurality of channels, gen 
erally shown as 1050, 1055, 1060, and 1065. As a result, the 
groove 1000 may contact a golf ball via one or more of the 
plurality of protruded portions 1040 and evacuate water, sand, 
grass, and/or other debris via one or more of the plurality of 
channels 1050, 1055, 1060, and 1066. The apparatus, meth 
ods, and articles of manufacture described herein are not 
limited in this regard. 
0057 While the above examples may describe particular 
configurations or cross-section profiles, the apparatus, meth 

Jan. 8, 2009 

ods, and articles of manufacture described herein may include 
other combinations of a peak top portion, a curved top por 
tion, a flat top portion, a V-shaped top portion, a flat bottom 
Surface, a curved bottom surface, no bottom surface, etc. 
Further, although the above examples may describe sym 
metrical configurations, the apparatus, methods, and articles 
of manufacture may include asymmetrical configurations. In 
the example of FIG. 11, for example, the groove 1100 may 
include a first side wall 1110, a second side wall 1120, a 
bottom 1130, and a protruded portion 1140. The protruded 
portion 1140 may extend from the bottom 1130. The pro 
truded portion 1140 may include a first side portion 1142 and 
a second side portion 1144. The protruded portion 1140 may 
be asymmetrical relative to Axis A. The first side wall 1110 
and the first side portion 1142 of the protruded portion 1140 
may form a first channel 1150. For example, the first channel 
1150 may have a segmented, U-shaped configuration or 
cross-section profile. The second side wall 1120 and the sec 
ond side portion 1144 of the protruded portion 1140 may form 
a second channel 1160. In contrast to the first channel 1150, 
the second channel 1160 may have a non-segmented, 
U-shaped configuration or a curved, U-shaped configuration. 
As a result, the groove 1100 may contact a golf ball via the 
protruded portion 1140 and evacuate water, sand, grass, and/ 
or other debris via the first channel 1150 and/or the second 
channel 1160. The apparatus, methods, and articles of manu 
facture described herein are not limited in this regard. 
0.058 FIG. 12 depicts one manner in which a groove with 
multiple channels (e.g., the groove 200 of FIG. 2) may be 
manufactured. For example, the groove 200 may be formed 
on a club face (e.g., the club face 110 of FIG. 1) of a golf club 
head (e.g., the golf club head 100 of FIG. 1). In the example 
of FIG. 12, the process 1200 may begin with forming a first 
channel associated with the groove 200 (e.g., the first channel 
250 of FIG. 2) (block 1210). The first channel 250 may be 
formed by various manufacturing processes such as a micro 
machining process and/or other Suitable types of processes. In 
particular, materials may be removed from the club face 110 
to form the first channel 250. 

0059. As described above, the first channel 250 may have 
various configurations or cross-section profiles. In one 
example, the first channel 250 may have a segmented, 
U-shaped configuration or cross-section profile. In another 
example, the first channel 250 may have a non-segmented 
U-shaped configuration or a curved, U-shaped configuration. 
Alternatively, the first channel 250 may have a V-shaped 
configuration or cross-section profile. 
0060. The process 1200 may form a second channel asso 
ciated with the groove 200 (e.g., the second channel 260 of 
FIG. 2) (block 1220). In particular, the second channel 260 
may beformed by removing additional material from the club 
face 110. In one example, the second channel 260 may have a 
segmented, U-shaped configuration or cross-section profile. 
In another example, the second channel 260 may have a 
non-segmented U-shaped configuration or a curved, 
U-shaped configuration. Alternatively, the second channel 
260 may have a V-shaped configuration or cross-section pro 
file. Accordingly, the first and second channels 250 and 260 
may form a W-shaped configuration or cross-section profile. 
The second channel 260 may abut the first channel 250 to 
form the protruded portion 240. 
0061 The process 1200 may form a top portion of the 
protruded portion 240 associated with the groove 200 (e.g., 
the top portion 246 of FIG. 2) (block 1230). The first and 
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second channels 250 and 260 may abut each other to form the 
top portion 246 of the protruded portion 240. As a result, the 
groove 200 may contact a golf ball via the protruded portion 
240 and evacuate water, Sand, grass, and/or other debris via 
the first channel 250 and/or the second channel 260. 

0062 Alternatively, additional material may be removed 
to form a top portion of a protruded portion. In one example, 
additional material may be removed from the protruded por 
tion 240 (FIG. 2) to form the top portion 646 (FIG. 6) of the 
groove 600 (FIG. 6). In another example, additional material 
may be removed from the protruded portion 840 (FIG. 8) to 
form the top portion 946 (FIG. 9). The apparatus, methods, 
and articles of manufacture described hereinare not limited in 
this regard. 
0063. The example process 1200 of FIG. 12 is merely 
provided and described in conjunction with the groove 200 of 
FIG.2 as an example of one way to manufacture a groove with 
multiple channels. While a particular order of actions is illus 
trated in FIG. 12, these actions may be performed in other 
temporal sequences. For example, two or more actions 
depicted in FIG. 12 may be performed sequentially, concur 
rently, or simultaneously. In one example, blocks 1210, 1220, 
and/or 1230 may be performed simultaneously or concur 
rently. Although FIG. 12 depicts a particular number of 
blocks, the process 1200 may not perform one or more blocks. 
In one example, the process 1200 may not include the block 
1230 because the top portion of the protruded portion may be 
formed in response to forming the first and second channels in 
blocks 1210 and 1220. The methods, apparatus, and articles 
of manufacture are not limited in this regard. 
0064. Turning to FIG. 13, for example, a club face 1310 
may include one or more grooves 1320, generally shown as 
1322 and 1324. The grooves 1320 may extend between a toe 
end 1380 and a heel end 1390. In one example, the groove 
1322 may include a protruded portion 1340. In particular, the 
protruded portion 1340 may substantially extend the entire 
length of the groove 1322 (e.g., a continuous protruded por 
tion). That is, the length of the protruded portion 1340 may be 
substantially equal to the length of the groove 1322. For 
example, the groove 1322 may be associated with a cross 
section as shown in FIG. 2. 

0065. In another example, the groove 1324 may include 
two or more protruded portion segments, generally shown as 
1344 and 1346 (e.g., a segmented protruded portion). One or 
more sections of the groove 1324, generally shown as 1314 
and 1316, may be associated with a cross section as shown in 
FIG. 2. Further, one or more sections of the grooves 1324, 
generally shown as 1318, may be associated with a cross 
section 1400 as shown in FIG. 14. That is, the cross section 
1400 may include a non-protruded portion 1430 (e.g., a sub 
stantially flat bottom). 
0066 Although the above example may describe a club 
face with a groove having a continuous protruded portion and 
a groove having a segmented protruded portion (e.g., as 
depicted in FIG. 13), the methods, apparatus, and articles of 
manufacture described herein may include grooves with con 
tinuous protruded portion only or grooves with segmented 
protruded portions only. The methods, apparatus, and articles 
of manufacture are not limited in this regard. 
0067. While the above examples may be described with 
respect to a club face of a golf club head, the methods, appa 
ratus, and articles of manufacture described herein may be 
applicable to other Suitable types of sport equipments or 
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Surfaces. For example, the grooves described herein may be 
applicable to tires for vehicles, soles for shoes, etc. 
0068 Although certain example methods, apparatus, and/ 
or articles of manufacture have been described herein, the 
scope of coverage of this disclosure is not limited thereto. On 
the contrary, this disclosure covers all methods, apparatus, 
and/or articles of manufacture fairly falling within the scope 
of the appended claims either literally or under the doctrine of 
equivalents. 

1. A golf club head comprising: 
a club face to engage a golfball; and 
at least one groove on the club face, the at least one groove 

having a first side wall, a second side wall, a bottom, and 
at least one protruded portion extending from the bottom 
of the groove, 

wherein the at least one protruded portion forms two or 
more channels between the first and second side walls. 

2. A golf club head as defined in claim 1, wherein at least 
one of the two or more channels comprises at least one of a 
segmented U-shaped configuration, a non-segmented 
U-shaped configuration, or a V-shaped configuration. 

3. A golf club head as defined in claim 1, wherein the at 
least one protruded portion comprises at least one of a peak 
top portion, a flat top portion, a curved top portion, a V-shaped 
top portion, or a top portion Substantially parallel to a plane 
associated with two or more land portions of the club face. 

4. A golf club head as defined in claim 1, wherein the at 
least one protruded portion comprises a first side portion and 
a second side portion, and wherein the first and second side 
portions comprise at least one of side portions substantially 
parallel to each other, side portions tapering from the bottom 
to a top portion of the protruded portion, or side portions 
tapering from the top portion of the protruded portion to the 
bottom. 

5. A golf club head as defined in claim 1, wherein the at 
least one protruded portion comprises a height less than or 
equal to a depth of the groove. 

6. A golf club head as defined in claim 1, wherein the golf 
club head comprises at least one of an iron-type club head, a 
driver-type club head, a fairway wood-type club head, a 
hybrid-type club head, a putter-type club head. 

7. A golf club head as defined in claim 1, wherein the 
bottom comprises two or more bottom Surfaces, and wherein 
at least one of the two or more bottom Surfaces comprises at 
least one of a flat bottom surface, a curved bottom surface, or 
a surface Substantially parallel to a plane associated with two 
or more land portions of the club face. 

8. A golf club head as defined in claim 1, wherein the at 
least one groove comprises at least one of a segmented 
W-shaped configuration or a non-segmented W-shaped con 
figuration. 

9. A golf club head as defined in claim 1, wherein the at 
least one groove comprises at least one of an asymmetrical 
configuration or a symmetrical configuration relative to an 
axis extending normal to the Surface. 

10. A golf club head as defined in claim 1, wherein the at 
least one protruded portion comprises at least one of a con 
tinuous protruded portion or a segmented protruded portion 
having two or more sections. 

11. A golf club head as defined in claim 1, wherein the at 
least one groove comprises a cross-sectional area and a 
groove pitch, and wherein the cross-sectional area is less than 
or equal to 0.0025 of the groove pitch. 
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12. An apparatus comprising: 
a bottom; 
a first side wall; 
a second side wall; and 
at least one protruded portion extending from the bottom, 

the projected portion forming two or more channels with 
the first and second side walls. 

13. An apparatus as defined in claim 12, wherein at least 
one of the two or more channels comprises at least one of a 
segmented U-shaped configuration, a non-segmented 
U-shaped configuration, or a V-shaped configuration. 

14. An apparatus as defined in claim 12, wherein the at least 
one protruded portion comprises at least one of a peak top 
portion, a flat top portion, a curved top portion, or a V-shaped 
top portion. 

15. An apparatus as defined in claim 12, wherein the at least 
one protruded portion comprises a first side portion and a 
second side portion, and wherein the first and second side 
portions comprise at least one of side portions substantially 
parallel to each other, side portions tapering from the bottom 
to a top portion of the at least one protruded portion, or side 
portions tapering from the top portion of the at least one 
protruded portion to the bottom. 

16. An apparatus as defined in claim 12, wherein the at least 
one protruded portion comprises a height less than or equal to 
a depth of the groove. 

17. An apparatus as defined in claim 12, wherein the first 
side wall, the second wall, and the at least one protruded 
portion comprise a cross-section configuration, the cross 
section configuration being at least one of a segmented 
W-shaped configuration or a non-segmented W-shaped con 
figuration. 

18. An apparatus as defined in claim 12, wherein the bot 
tom comprises two or more bottom Surfaces, and wherein at 
least one of the two or more bottom Surfaces comprises at 
least one of a flat bottom surface, a curved bottom surface, or 
a surface Substantially parallel to a plane associated with two 
or more land portions of the club face. 

19. An apparatus as defined in claim 12, wherein the appa 
ratus comprises at least one of an asymmetrical configuration 
or a symmetrical configuration relative to an axis extending 
normal to a plane associated with two or more land portions. 

20. An apparatus as defined in claim 12, wherein the at least 
one protruded portion comprises at least one of a continuous 
protruded portion or a segmented protruded portion having 
two or more sections. 

21. An apparatus as defined in claim 12, wherein the appa 
ratus is associated with at least one of a club face of a golf club 
head, a thread of a tire, or a sole of a shoe. 

22. A method comprising: 
forming a first channel between a first side wall of a groove 

and a first side portion of a protruded portion extending 
from a bottom of the groove; and 

forming a second channel between a second side wall of the 
groove and a second side portion of the protruded por 
tion from the bottom of the groove. 

23. A method as defined inclaim 22, wherein at least one of 
forming the first channel or forming the second channel com 
prises removing material to form at least one of a segmented 

Jan. 8, 2009 

U-shaped configuration, a non-segmented U-shaped configu 
ration, or a V-shaped configuration. 

24. A method as defined in claim 22 further comprising 
forming a top portion of the protruded portion, wherein the 
top portion comprises at least one of a peak top portion, a flat 
top portion, a curved top portion, or a V-shaped top portion. 

25. A method as defined in claim 22 further comprising 
forming a first side portion and a second side portion of the 
protruded portion, wherein the first and second side portions 
comprise at least one of side portions Substantially parallel to 
each other, side portions tapering from the bottom to a top 
portion of the at least one protruded portion, or side portions 
tapering from the top portion of the at least one protruded 
portion to the bottom. 

26. A method as defined in claim 22, whereinforming the 
first channel comprises forming at least one of an asymmetri 
cal channel or a symmetrical channel relative to the second 
channel. 

27. A method as defined in claim 22, wherein the groove 
comprises at least one of a segmented W-shaped configura 
tion or a non-segmented W-shaped configuration. 

28. A method as defined in claim 22, wherein the protruded 
portion comprises at least one of a continuous protruded 
portion or a segmented protruded portion having two or more 
sections. 

29. A method as defined in claim 22 further comprising 
forming the groove on at least one of a club face of a golf club 
head, a tread of a tire, or a sole of a shoe. 

30. A method comprising: 
forming a club face of a golf club head to engage a golfball: 

and 
forming at least one groove on the club face, the at least one 

groove having a first side wall, a second side wall, a 
bottom, and at least one protruded portion extending 
from the bottom of the groove, 

wherein the at least one protruded portion forms two or 
more channels between the first and second side walls. 

31. A method as defined in claim 30, whereinforming the 
at least one groove on the club face comprises removing 
material from the club face to form the two or more channels, 
and wherein at least one of the two or more channels com 
prises at least one of a segmented U-shaped configuration, a 
non-segmented U-shaped configuration, or a V-shaped con 
figuration. 

32. A method as defined in claim 30, whereinforming the 
at least one groove on the club face comprises removing 
material from the club face to form the protruded portion 
having a top portion, and wherein the top portion comprises at 
least one of a peak top portion, a flat top portion, a curved top 
portion, or a V-shaped top portion. 

33. A method as defined in claim 30, whereinforming the 
at least one groove on the club face comprises forming a 
groove having at least one of a segmented W-shaped configu 
ration or a non-segmented W-shaped configuration. 

34. A method as defined in claim 30, wherein comprises the 
at least one protruded portion comprises at least one of a 
continuous protruded portion or a segmented protruded por 
tion having two or more sections. 
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