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GOLF BALL WITH DIMPLES HAVING
CONSTANT DEPTH

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is a continuation-in-part of U.S. patent
application Ser. No. 11/141,093, filed on May 31, 2005, now
U.S. Pat. No. 7,455,601, which is a division of U.S. patent
application Ser. No. 10/077,090, filed on Feb. 15, 2002 and
patented under U.S. Pat. No. 6,905,426 on Jun. 14,2005. U.S.
patent application Ser. No. 11/141,093 and U.S. Pat. No.
6,905,426 are incorporated by reference herein in their entire-
ties.

FIELD OF THE INVENTION

The present invention relates to golf balls, and more par-
ticularly, to golf balls having improved dimple patterns.

BACKGROUND OF THE INVENTION

Golf balls generally include a spherical outer surface with
a plurality of dimples formed thereon. Conventional dimples
are circular depressions that reduce drag and increase lift.
These dimples are formed where a dimple wall slopes away
from the outer surface of the ball forming the depression.

Drag is the air resistance that opposes the golf ball’s flight
direction. As the ball travels through the air, the air that
surrounds the ball has different velocities, thus different pres-
sures. The air exerts maximum pressure at a stagnation point
on the front of the ball. The air then flows around the surface
of'the ball with an increased velocity and reduced pressure. At
some separation point, the air separates from the surface of
the ball and generates a large turbulent flow area behind the
ball. This flow area, which is called the wake, has low pres-
sure. The difference between the high pressure in front of the
ball and the low pressure behind the ball slows the ball down.
This is the primary source of drag for golf balls.

The dimples on the golf ball cause a thin boundary layer of
air adjacent to the ball’s outer surface to flow in a turbulent
manner. Thus, the thin boundary layer is called a turbulent
boundary layer. The turbulence energizes the boundary layer
and helps move the separation point further backward, so that
the boundary layer stays attached further along the ball’s
outer surface. As aresult, there is a reduction in the area of the
wake, an increase in the pressure behind the ball, and a sub-
stantial reduction in drag. It is the circumference of each
dimple, where the dimple wall drops away from the outer
surface of the ball, which actually creates the turbulence in the
boundary layer.

Lift is an upward force on the ball that is created by a
difference in pressure between the top of the ball and the
bottom of the ball. This difference in pressure is created by a
warp in the airflow that results from the ball’s backspin. Due
to the backspin, the top of the ball moves with the airflow,
which delays the air separation point to a location further
backward. Conversely, the bottom of the ball moves against
the airflow, which moves the separation point forward. This
asymmetrical separation creates an arch in the flow pattern
that requires the air that flows over the top of the ball to move
faster than the air that flows along the bottom of the ball. As a
result, the air above the ball is at a lower pressure than the air
underneath the ball. This pressure difference results in the
overall force, called lift, which is exerted upwardly on the
ball. The circumference of each dimple is important in opti-
mizing this flow phenomenon, as well.
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By using dimples to decrease drag and increase lift, almost
every golf ball manufacturer has increased their golf ball
flight distances. In order to improve ball performance, it is
desirable to have a large number of dimples, hence a large
amount of dimple circumference, which is evenly distributed
around the ball. In arranging the dimples, an attempt is made
to minimize the space between dimples, because such space
does not improve aerodynamic performance of the ball. In
practical terms, this usually translates into 300 to 500 circular
dimples with a conventional sized dimple having a diameter
that typically ranges from about 0.100 inches to about 0.180
inches.

When compared to one conventional size dimple, theoreti-
cally, an increased number of small dimples will create
greater aerodynamic performance by increasing total dimple
circumference. However, in reality small dimples are not
always very effective in decreasing drag and increasing lift.
This results at least in part from the susceptibility of small
dimples to paint flooding. Paint flooding occurs when the
paint coat on the golf ball fills the small dimples, and conse-
quently decreases the dimple’s aerodynamic effectiveness.
On the other hand, a smaller number of large dimples also
begin to lose effectiveness. This results from the circumfer-
ence of one large dimple being less than that of a group of
smaller dimples.

Another attempt to improve dimple coverage is to use
polygonal dimples with the polyhedron dimple surfaces, i.e.,
dimple surfaces constructed from one or more planar sur-
faces, as suggested in a number of patent references including
U.S. Pat. Nos. 6,290,615, 5,338,039, 5,174,578, 4,830,378,
and 4,090,716 among others. Theoretically, higher dimple
coverage is attainable with these polygonal dimples. As
shown in FIGS. 1 and 2, the land area between the polygonal
dimples typically has uniform width throughout the surface
of'the ball. As the width of the land area decreases, the dimple
coverage increases. However, these references do not fully
utilize the inner geometry of the dimples.

Hence, there remains a need in the art for a golf ball that
exhibits improved aerodynamic performance and improved
utilization of dimple geometry.

SUMMARY OF THE INVENTION

The present invention is directed to a golf ball with
improved dimple patterns.

Accordingly, the present invention teaches a golf ball com-
prising a substantially spherical outer surface and a plurality
of dimples formed thereon. The dimples of the present inven-
tion may comprise a polygonal perimeter and a polygonal
depression. Alternatively, the dimples may comprise a
polygonal perimeter having a spherical depression. The
dimples may additionally have a perimeter comprising a
number of linear sides and at least one curved side. At least a
portion of the bottom of the depression is convex such that it
has a curvature substantially identical to the curvature of the
undimpled land surface of the golf ball, and therefore has a
depth along its surface that is substantially constant relative to
the land surface. The convex nature of the bottom surface of
the dimples forces the dimples upward, thereby enhancing the
dimples’ influence on the airflow around the ball. This influ-
ence can add to the dimples’ ability to enhance the turbulent
layer to increase lift and reduce drag.

The dimples of the present invention may additionally
comprise a sub-depression within the dimples. In this
embodiment, the sub-depression may have a convex surface
having a curvature substantially identical to the curvature of
the land surface such that its depth is constant in relation to the
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land surface. Alternatively, the dimples of the present inven-
tion may comprise a projection or convex sub-dimple there-
within. The projection may have a convex surface having a
curvature substantially identical to the curvature of the land
surface such that its depth is constant in relation to the land
surface.

The golfball of the present invention may further comprise
first inter-dimple spacings having a constant width and sec-
ond inter-sectional spacings having a constant width. Said
inter-sectional spacings separate discernable groups of
dimples. The width of first inter-dimple spacings is different
than the width of second inter-sectional spacings.

The perimeter of the dimples of the present invention may
have an irregular polygonal shape. According to this embodi-
ment, the shape of a dimple does not dictate the shape of
neighboring dimples. Alternatively, the dimples of the present
invention may have an isodiametrical shape wherein the
perimeter comprises an odd number of sides having arcuate
vertices.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1 and 2 show a golf ball having a dimple pattern
known in the prior art;

FIG. 3 shows a golf ball having an icosahedron pattern of
spherical polygonal dimples;

FIG. 4 is an enlarged view of a section of the surface of the
golf ball of FIG. 3;

FIG. 5 shows an exemplary dimple having constant depth
over a portion thereof;

FIG. 6 is a cross-sectional view of an inventive dimple;

FIG. 7 shows another dimple according to an aspect of the
present invention;

FIG. 8 is a cross-sectional view of the dimple of FIG. 7;

FIGS. 9 and 10 show portions of the surface of a golf ball
according to an embodiment of the present invention;

FIG. 11 shows another dimple according to an embodiment
of the present invention;

FIG. 12 is a cross-sectional view of the dimple of FIG. 11;

FIG. 13 shows another dimple according to an embodiment
of the present invention;

FIG. 14 is a cross-sectional view of the dimple of FIG. 13;

FIG. 15 shows another dimple according to an embodiment
of the present invention;

FIG. 16 is a cross-sectional view of the dimple of FIG. 15;

FIG. 17 shows another dimple according to an embodiment
of the present invention;

FIGS. 18-25 show inventive dimples having a variety of
perimeter and depression shapes;

FIG. 26 shows a golf ball having a dimple pattern compris-
ing a plurality of isodiametrical dimples having constant
depth over a portion thereof; and

FIG. 27 shows a portion of the surface of a golf ball having
a dimple pattern according to an aspect of the present inven-
tion.

DETAILED DESCRIPTION

The present invention is directed to a golf ball having a
plurality of dimples on its surface separated by outer
undimpled land surfaces. Preferably, the inventive dimples
have non-circular perimeters such as regular and irregular
polygons. Like the known golf balls shown in FIGS. 1 and 2,
the dimples of the present invention preferably comprise a
regular or substantially regular polygonal perimeter such that
the boundaries of each polygonal dimple are parallel with the
boundaries of their neighboring dimples. Accordingly, the
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dimples may be triangular, rectangular, pentagonal, hexago-
nal, or any other suitable polygonal shape. Additionally, the
dimples of the present invention preferably comprise a con-
stant depth area relative to the land area. The entire bottom of
the dimple may have a constant depth. In accordance with the
invention, a significant portion of the bottom of the dimple
may have a constant depth. Preferably, at least 50 percent of
the surface area of the dimple comprises a surface having
constant depth relative to the land area. More preferably, at
least 67 percent of the surface area of the dimple comprises a
surface having constant depth relative to the land area. Most
preferably, at least 80 percent of the surface area of the dimple
comprises a surface having a constant depth relative to the
land area.

According to one embodiment of the present invention,
golfball 10, shown in FIG. 3, comprises a number of polygo-
nal dimples 12 on its surface. The polygonal dimples 12 have
spherical depressions, and hence can be called spherical
polygonal dimples. Spherical polygonal dimples are dis-
cussed in commonly owned U.S. Pat. No. 6,905,426, incor-
porated herein by reference in its entirety. FIG. 4 shows an
enlarged view of a portion of FIG. 3, wherein the spherical
polygonal dimples 12 are more clearly shown to be separated
by land surfaces having either a first width 20 or a second
width 22. The perimeter of spherical polygonal dimples 12
may have any polygonal shape, such as triangular, pentago-
nal, hexagonal, octagonal, etc. In accordance with this
embodiment and shown in FIGS. 4, 5 and 6, dimple 12 com-
prises a polygonal perimeter having a spherical depression,
said depression comprising bottom 28 and transition area 30.
Transition area 30 is situated at about a 90 degree angle,
preferably a 60 to 80 degree angle, to bottom 28 to maximize
the surface area of bottom 28 relative to the area defined by
the perimeter of dimple 12. Additionally, bottom 28 has a
convex surface having substantially the same curvature as the
surface of land 26 such that depth h is substantially constant
relative to land 26. Preferably, bottom 28 comprises at least 50
percent of the area of dimple 12. More preferably, bottom 28
comprises at least 67 percent of the area of dimple 12. Most
preferably, bottom 28 comprises at least 80 percent ofthe area
of'dimple 12. As best shown in FIG. 6, the profile of dimple 12
shows bottom 28 juxtaposed upward compared to the profile
of a spherical concave bottom 29 of conventional dimples,
shown in phantom. This juxtaposition upward increases the
dimples’ influence on the airflow above it to energize or
agitate the airflow over the dimpled surfaces to increase the
aerodynamic performance of the golf ball.

As shown in FIGS. 7 and 8, dimple 12 may also comprise
a polygonal perimeter and a polygonal depression or a
polygonal-polygonal dimple. As in FIG. 6, the polygonal
depression of FIG. 8 comprises bottom 28 and transition area
30. Transition area 30 is preferably situated at about 90 degree
angle to bottom 28 so that bottom 28 has a surface area
substantially equal to the area defined by the perimeter.
Again, bottom 28 preferably has a convex shape having a
curvature about equal to the curvature of land 26 such that
depth h is constant relative to land 26. Similar to the spherical
polygonal dimple shown in FIG. 6, bottom 28 of the polygo-
nal-polygonal dimple also juxtaposes above the profile of a
conventional spherical concave bottom 29.

Inventive dimples 12 can be arranged in any known pattern
on the golf'ball. Referring to FIGS. 3,4, 9 and 10, golf ball 10
of'the present invention may comprise a plurality of inventive
dimples 12 on its surface, said dimples separated by land
areas having a first width 20 or a second width 22. First width
20 refers to inter-dimple spaces separating dimples 12 in a
particular identifiable section of dimples. Second width 22
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refers to the spaces separating dimples 12 of one identifiable
section from dimples 12 of another identifiable section. Said
inter-dimple and inter-sectional spacings are discussed in
commonly owned U.S. Pat. No. 6,884,183, incorporated
herein by reference in its entirety. Widths 20 and 22 can also
have the same width. The dimple arrangement of FIG. 3
follows an icosahedron pattern wherein the surface of golf
ball 10 is covered by twenty triangular sections of dimples 12.
In accordance with one embodiment of the present invention,
the inter-dimple spaces separating dimples in a section have a
first width 20 that is constant; likewise, inter-sectional spaces
have a second width 22 that is constant. The second width 22
of inter-sectional spaces is preferably greater than the first
width 20 of inter-dimple spaces. Golf ball 10 may have other
arrangements of dimple sections, such patterns including tet-
rahedron, octahedron, hexahedron, dodecahedron, and other
patterns including irregularly shaped sections. Inter-sectional
spaces having second width 22 may form great circles around
the ball, including an equator as seen in FIG. 9.

In another embodiment of the present invention, width 20,
defined by the inter-dimple spacings between dimples of one
identifiable section, may vary between sections. In yet
another embodiment of the present invention, width 20 may
vary within dimple sections. Similarly, width 22, defined by
the spacings between sections of dimples, may vary over the
surface of golf ball 10.

FIGS. 11 and 12 illustrate another embodiment of the
present invention wherein dimple 12 comprises transition
area 30, bottom 28 and subdimple 32. According to this
embodiment, dimple 12 has a polygonal perimeter 34 and an
inner polygonal depression 36. The inner polygonal depres-
sion 36 including a spherical sub-depression called sub-
dimple 32. Transition area 30 meets bottom 28 at a substan-
tially 90 degree angle, more preferably between 60 and 80
degrees. The surface of bottom 28 curves such that it has
substantially the same shape as land 26. The depth h of bottom
28 is therefore constant in relation to land 26. The surface of
subdimple 32 is concave and does not have a constant depth
relative to land 26. While perimeter 34 and depression 36 are
shown to have similar shape, they can have different shape,
e.g., perimeter 34 can be a pentagon and depression 36 can be
a square, as depicted in FIG. 24, or perimeter 34 can be a
regular polygon and depression 36 can be an irregular poly-
gon, as shown in FIG. 22.

Dimple 12 may also have varying depth as described in
FIGS. 13 and 14. According to this aspect of the invention,
dimple 12 comprises a polygonal perimeter 34 and a polygo-
nal depression 36. Polygonal depression 36 comprises tran-
sition area 30, bottom 28 and projection 38. As in above
embodiments, transition area 30 is located at a substantially
90 degree angle with bottom 28. Bottom 28 is substantially
flat creating a depth relative to land 26 that varies along its
surface. Alternatively, bottom 28 can have an angled, concave
or curved surface that creates a varied depth relative to land
26. Projection 38 of polygonal depression 36 has a convex
surface having a curvature substantially identical to the cur-
vature of land 26 such that the depth h is constant relative to
land 26. Projection 38 may be circular, polygonal or any other
suitable shape. As in commonly-owned U.S. patent applica-
tion Ser. No. 10/338,379 and commonly-owned U.S. Pat. No.
6,569,038, previously incorporated by reference herein in
their entireties, the convex projection 38, or convex sub-
dimple, may protrude from 0.0001-0.010 inches from bottom
28. Additionally, the surface of golf ball 10 may comprise a
number of dimples all having convex sub-dimples, or a num-
ber of dimples all having concave sub-dimples, or a mixture
of dimples having convex or concave sub-dimples.
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In a variation of the above embodiment, FIGS. 15 and 16
show dimple 12 comprising a polygonal perimeter 34 and
inner polygonal depression 36. Polygonal depression 36
includes transition area 30, bottom 28, and subdimple 40.
Similar to a previous embodiment, subdimple 40 comprises a
subdepression within polygonal depression 36. According to
this embodiment, transition area 30 meets bottom 28 at a
substantially 90 degree angle, more preferably between 60
and 80 degrees. Bottom 28 has a convex surface having a
curvature substantially identical to the curvature of land 26
such that the depth h is constant relative to land 26. Subdimple
40 has a substantially flat bottom such that its depth varies
along its surface relative to land 26. The surface of subdimple
40 may also be angled, curved or concave so as to create a
varied depth relative to land 26. Subdimple 40 may be
polygonal, circular or any other suitable shape.

As illustrated in FIG. 17, dimple 12 may also comprise a
polygonal perimeter 34 with circular depression 42 and either
a subdepression 43 located within circular depression 42 or a
projection 43 located within circular depression 42. A cross-
sectional view of FIG. 17 can be similar to the profile shown
in either FIG. 14 or FIG. 16. As in the above-discussed
embodiments, the bottom of circular depression 42 may be
convex, having a curvature substantially identical to the cur-
vature of the land area and therefore having a constant depth
relative to the land area, and circular depression 42 may
contain a subdepression having a flat, angled or curved bot-
tom having a varied depth relative to the land area. Alterna-
tively, circular depression 42 may have a flat, angled or curved
bottom such that its depth varies along its surface relative to
the land area, and circular depression 42 may have projection
43 having a surface that curves substantially identically to the
curve of the land area so that its depth is constant relative to
the land area.

The dimple of the present invention may have a perimeter
having any polygonal shape, e.g., pentagons, hexagons, octa-
gons, etc. The perimeter may also comprise a partially circu-
lar shape having a number of linear sides and at least one
curved side. Further, the depression may take any shape,
including but not limited to regular polygons, irregular poly-
gons, ellipses, circles, and regular lobed shapes (also called
“daisies”). FIGS. 18 through 25 show variations of the inven-
tive dimple having polygonal or partially circular perimeters
and shaped depressions. In accordance with this invention,
dimple 12 of FIGS. 18 through 24 and dimple 15 of FIG. 25
comprise bottom surface 28 having a depth that is substan-
tially constant relative to the curvature of land surface 26.
Preferably, the bottom 28 accounts for at least 50 percent of
the surface area of the dimple. More preferably, the bottom 28
accounts for at least 67 percent of the surface area of the
dimple. Most preferably, the bottom 28 accounts for at least
80 percent of the surface area of the dimple.

The dimple pattern of the present invention may comprise
a plurality of polygonal dimples or spherical polygonal
dimples as described above, a combination of polygonal
dimples or spherical polygonal dimples and conventional
circular dimples, or a combination of polygonal dimples or
spherical polygonal dimples and partially circular dimples,
an example of which is shown in FIG. 25. Partially circular
dimple 15 may comprise a partially circular perimeter 46, a
land surface 26 and a bottom 28 within a depression. The
depression illustrated in FIG. 25 is spherical, however the
depression may take any shape discussed above, including a
regular polygon, irregular polygon, ellipse, etc. A cross sec-
tion C-C of partially circular dimple 15 may be similar to the
one shown in FIG. 6. Bottom 28 has a constant depth relative
to land surface 26. In accordance with this invention, bottom



US 7,867,109 B2

7

28 accounts for at least 50 percent of the surface area of
dimple 15. More preferably, bottom 28 accounts for at least
67 percent of the surface area of dimple 15, and most prefer-
ably, bottom 28 accounts for at least 80 percent of the surface
area of dimple 15.

According to another aspect of the present invention and
shown in FIG. 26, golf ball 10 may have isodiametrical
dimples 13. In this embodiment, dimples 13 comprise a
perimeter having an odd number of sides with arcuate verti-
ces. The sides of the isodiametrical perimeter are equal in
length and the distance from the center of dimple 13 to each
vertex is constant, giving the dimple a regular shape. Similar
to the other embodiments shown above, and illustrated in
FIG. 26, isodiametrical dimples 13 also have a substantially
constant depth bottom 28 and transition area 30. FIG. 26
shows golf ball 10 having triangular isodiametrical dimples
13. Dimples 13 are not limited to the triangular isodiametrical
shape and may comprise five-sided, seven-sided, nine-sided,
eleven-sided or thirteen-sided shapes. Cross section A-A of
dimple 13 may appear similar to the cross section shown in
FIG. 6, wherein dimple 13 comprises a transition area 30,
bottom 28, and land 26. Transition area 30 is preferably
located at a substantially 90 degree angle to bottom 28 such
that bottom 28 has a surface area about identical to the area
defined by the perimeter of dimple 13. More preferably, tran-
sition area 30 is situated at a 60 to 80 degree angle with respect
to bottom 28. Additionally, the bottom 28 is curved in a
substantially identical manner to the curvature of land 26 and
therefore has a constant depth h along its surface in relation to
land 26.

The dimples of golf ball 10 could alternately be of random
and irregular polygonal shapes, shown in FIG. 27. Dimples 14
are preferably separated by lands 44 that are about constant in
width in relation to each other so that each dimple 14 is
regularly spaced on the surface of the golf ball. As in the
above-embodiment, cross section B-B of dimple 14 may be
similar to the cross section shown in FIG. 6. Both dimple 13
of FIG. 26 and dimple 14 of FIG. 27 have a bottom surface 28
having a constant depth relative to the land surface that
accounts for at least 50 percent of the surface area of the
dimple. More preferably, the bottom surface having a con-
stant depth accounts for at least 67 percent of the surface area
of'the dimple, and most preferably, the bottom surface having
a constant depth accounts for at least 80 percent of the surface
area of the dimple.

In accordance with another aspect of the present invention,
land areas having a first width and separating distinct sections
of'dimples or land areas having a second width and separating
dimples within a section may intersect circular dimples, caus-
ing them to appear as hemispheres or truncated circular
dimples. A dimple pattern according to this design is taught in
commonly owned U.S. Pat. No. 6,695,720, which is incorpo-
rated by reference herein in its entirety. In this embodiment a
land area having a first width separates two identifiable sec-
tions of dimples, acting as an equator on the surface of a golf
ball. The land area separating distinct sections of dimples is
lined on each side by truncated circular dimples. A land area
having a second width and separating dimples within an
identifiable section may also intersect circular dimples.

While itis apparent that the illustrative embodiments of the
invention disclosed herein fulfill the objectives of the present
invention, it is appreciated that numerous modifications and
other embodiments may be devised by those skilled in the art.
Additionally, feature(s) and/or element(s) from any embodi-
ment may be used singly or in combination with other
embodiment(s) and steps or elements from methods in accor-
dance with the present invention can be executed or per-
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formed in any suitable order. Therefore, it will be understood
that the appended claims are intended to cover all such modi-
fications and embodiments, which would come within the
spirit and scope of the present invention.

What is claimed is:

1. A golf ball, comprising:

a substantially spherical outer surface, an undimpled land
surface and a plurality of dimples formed thereon, said
dimples comprising a perimeter and a depression
formed therein, wherein said depression comprises a
bottom and sidewalls forming a transition surface, and
wherein at least a portion of said bottom is convex such
that it has a curvature substantially similar to a curvature
of the undimpled land surface and such that the depth of
said convex portion of said bottom along its surface is
substantially constant in relation to the undimpled land
surface, and wherein said convex portion of said bottom
comprises at least 50 percent of the surface area of said
dimple, the perimeter of the dimples having a regular
polygonal shape and the perimeter of the depressions
having a circular shape.

2. The golf ball of claim 1, wherein said convex portion of
said bottom comprises at least 67 percent of the surface area
of said dimple.

3. The golf ball of claim 1, wherein said convex portion of
said bottom comprises at least 80 percent of the surface area
of said dimple.

4. The golf ball of claim 1, wherein the depression further
comprises a sub-depression.

5. The golf ball of claim 4, wherein said sub-depression
comprises a surface that is convex such that it has a curvature
substantially similar to a curvature of the land surface and
such that the depth of said sub-depression along its surface is
substantially constant in relation to the land surface.

6. The golf ball of claim 4, wherein the portion of the
bottom of said depression not including said sub-depression
is convex such that it has a curvature substantially similar to
a curvature of the land surface and such that the depth of said
portion of said bottom along its surface is substantially con-
stant in relation to the land surface.

7. The golf'ball of claim 1, wherein said depression further
comprises a projection located on said bottom, wherein the
surface of said projection is convex such that it has a curvature
substantially similar to a curvature of the land surface and
such that the depth of said projection along its surface is
substantially constant in relation to the land surface.

8. The golf ball of claim 1, wherein said transition surface
is situated at an angle about 90 degrees with respect to said
bottom.

9. The golf ball of claim 1, wherein said transition surface
is situated at an angle from about 60 degrees to about 80
degrees with respect to said bottom.

10. The golf ball of claim 1, said perimeter of the dimples
having an isodiametrical shape comprising an odd number of
sides, said sides being equal in length, connected by arcuate
vertices, wherein said vertices are located at distances from
the center of the shape that are constant with respect to each
other.

11. A golf'ball comprising:

a substantially spherical outer surface, an undimpled land
surface and a plurality of dimples formed thereon, said
dimples comprising a perimeter and a depression
formed therein, said depression comprising sidewalls
forming a transition surface, a bottom and a sub-depres-
sion formed therein, wherein at least a portion of said
depression is convex such that it has a curvature substan-
tially similar to a curvature of the undimpled land sur-
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face and such that the depth of said convex portion along
its surface is substantially constant in relation to the
undimpled land wherein said sub-depression comprises
a surface that is convex such that it has a curvature
substantially similar to a curvature of the land surface
and such that the depth of said sub-depression along its
surface is substantially constant in relation to the land
surface.
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12. The golf ball of claim 11, wherein the portion of the
bottom of said depression not including said sub-depression
is convex such that it has a curvature substantially similar to
a curvature of the land surface and such that the depth of said
convex portion along its surface is substantially constant in
relation to the land surface.



