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(54) GOLF BALL

(57) The present invention relates to a golf ball, in
which one or more non-dimple areas that do not have
the dimples are provided relative to a dimple area having
a plurality of dimples arranged on the entire outer surface
of the golf ball, wherein: the non-dimple areas are two
non-dimple areas which are positioned by facing each
other on an axial central line that passes an axial center
of the golf ball, and which are surrounded by other dim-
ples; recessed circular arcs of the dimples in the dimple
area are distributed with variable diameter sizes so as to
compensate for the whole volume of the golf ball which
is reduced by the provision of the non-dimple areas; the
pair of non-dimple areas are respectively positioned in
pole portions which are vertical to a seam line formed by
bonding an outer cover within a mold during the manu-
facturing of the golf ball; and the dimples in the dimple
area are arranged in order to be symmetric to a straight
line that is vertical to the axial central line that passes the
axial center of the golf ball by connecting the non-dimple
areas.
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Description

Technical Field

[0001] The present invention relates to a golf ball, and
more particularly, to a golf ball in which a geometric con-
figuration and function of the golf ball is improved to en-
hance rectilinearity and to obtain various effects such as
accuracy in direction and a self-direction control function
of a hit ball when putting or hitting the golf ball.

Background Art

[0002] The present invention relates to a golf ball and
one of a series of the former inventions of the applicant,
Korea patent application No. 10-2011-0104750 titled
"Golf ball". Various improvements and researches have
been made on golf balls based on psychological and aer-
odynamic views and improvements of materials.
[0003] In particular, many researches have been made
in terms of, for example, arrangement, shape and size
of dimples which are recesses formed on the surfaces
of golf balls together with improvements in, for example,
material quality, inner elastic material and multi-layer
configuration in the golf balls.
[0004] Dimples are provided on a golf ball to aerody-
namically increase a lift force generated on the golf ball
when the golf ball flies, thereby increasing a driving dis-
tance of the golf ball. Most of conventional golf ball dim-
ples are provided as a plurality of recesses of various
shapes, in particular, as semi-spherical recesses to oc-
cupy most of the entire outer peripheral surface of a golf
ball. In golf balls which are practically used based on data
obtained through researches, dimples occupy about 72%
of the area of the entire outer peripheral surface of the
golf balls.
[0005] Based on the theory and practice described
above, dimples have been recognized as essentially and
naturally provided elements. However, problems caused
by providing the dimples have also been found.
[0006] Typically, there is a problem in directivity of a
hit ball when hitting a golf ball, for example, in putting in
which an effect of sending a golf ball in a direction intend-
ed by a golfer, for example, a rectilinear direction of a hit
ball, is important.
[0007] More specifically, for example, as previously il-
lustrated in FIG. 1a of a previous patent application, when
a face surface of a putter head hits an undimpled patch
P where no dimple D exists on a golf ball B, that is, in a
tangential direction, the golf ball travels in a direction de-
sired by the golfer. However, the chances of successes
in this manner are very low. In most cases, the face sur-
face of the head putter hits a dimpled patch, i.e. in a
direction of a tangent line c1 that intersects the circum-
ferential edge line of a dimple D of the golf ball B. In such
a case, as illustrated in FIGS. 1b or 1c, the face surface
hits a corner portion d11 which is very small and is usually
an edge of the semi-spherical recess of the dimple D of

the golf ball B as illustrated in FIG. 1b or 1c so that various
unintended hitting angles will be formed. As a result, the
golf ball travels in a direction unintended by the golfer.
[0008] The following results was obtained through test-
ing performed using a robot hit tester. As illustrated in
FIG. 2 included in the previous application of the inven-
tors, when hitting angles were α (in the case of FIG. 1b)
and β (in the case of FIG. 1c) in a fine length of time when
hitting a golf ball B located at a hitting position where the
golf ball was laid to arrive at a target point towards a hole
cup C of a hole H, the courses of the golf ball B after
hitting deviated from the hole cup C serving as the target
point by distances a and b, respectively. As the results
of the test, when the putter head (not illustrated) hit the
corner d1 of the dimple D, angular deviations of about 1
to 3 degrees (2 degrees on average) were caused. As a
result, it was found that when the putting distance is 2 m
and the angular deviation is 2 degrees, the golf ball de-
viates from the hole cup C by about 10.48 cm, when the
putting distance is 5 m and the angular deviation is 2
degrees, the golf ball deviates from the hole cup C by
about 17.46 cm, and when the putting distance is 5 m
and the angular deviation is 3 degrees, the golf ball de-
viates from the hole cup C by about 26.20 cm.
[0009] In consideration of this problem, various re-
searches have also been made in the past, and, for ex-
ample, a configuration that enhances the accuracy of a
golf ball while sacrificing the driving distance to the min-
imum by changing the shape of dimples or forming var-
ious shapes of grid patterns which may be used in place
of the dimples has been conceived.
[0010] A U.S. patent widely known on the market dis-
closes a golf ball in which band-shaped areas, which are
arranged diametrically, are formed on the golf ball, and
dimples with a very small diameter are formed in the
band-shaped area to enhance rectilinearity when the golf
ball is hit. However, since the area where dimples do not
exist is too broad, the driving distance may be consider-
ably reduced and the rectilinearity improving effect is min-
imal, and therefore the practicability is very low.
[0011] In consideration of this, the present applicant
has proposed a golf ball having an area where no dimple
is formed in Korean Patent Application No.
10-2011-0104750 entitled "Golf Ball with Reduced
Putting Error". The techniques forming a non-dimple re-
gion on a golf ball are recognized as well-known and
publicly used technologies of other prior patent applica-
tions and patents of which the durations have expired.
Representative prior arts are described in prior patent
applications as follows.
[0012] Japanese Patent Laid-Open Publication No.
Hei 9-117531 discloses a configuration in which small
holes with a small diameter are formed in dimpled patch-
es to improve directivity at the time of putting.
[0013] Japanese Patent Laid Open Publication No.
2001-321461 discloses a configuration in which undim-
pled patches where no dimple exists are selectively pro-
vided symmetrically in, for example, a circular arc shape
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or a grid shape.
[0014] Korean Patent No. 10-0897625 arranges small
dimples in a band-shaped area according to an equator
line of a golf ball to improve putting directivity.
[0015] U.S. Patent No. 4,258,921, of which the dura-
tion expired, discloses a configuration in which a band-
shaped area and a quadrilateral undimpled patch coop-
erating with the band-shaped area are formed together
with a dimpled patch to provide a smooth putter contact
surface, thereby improving directivity.
[0016] U.S. Patent No. 5,662,530 discloses only a con-
figuration in which circles having a diameter larger than
the diameter of dimples provided on a golf ball are ar-
ranged in vertical and horizontal directions or in a circular
arc shape.
[0017] In the above-described golf ball, which has been
used in the U.S.A. since 1972, the size of dimples ar-
ranged on the equator area of the golf ball is reduced so
as to intentionally generate resistance so that the golf
ball hardly rotates about an axis perpendicular to the
equator area. Thus, the golf ball is driven rectilinearly
without slicing laterally. Recently, however, it has been
found that since a band is formed along the equator area,
the driving distance is considerably reduced, and the
same effect cannot be obtained at various ball striking
angles so that the use of the golf ball has been reduced
recently.
[0018] The technical idea of providing a non-dimple
area in a dimple area of the outer surface of a golf ball
has been already known in the art from the techniques
disclosed in the above-described previous patent appli-
cations and patents, of which the durations expired.

Detailed Description of the Invention

Technical Problem

[0019] From the previously filed patent applications,
the technical idea of forming undimpled patches in which
no dimple exists, in various shapes is recognized as a
well-known and publicly used technique in the related art.
[0020] The previously filed patent applications disclose
a configuration in which undimpled patches are provided
in various shapes and arrangements on the surface of
golf ball. However, according to tests using golf balls to
which the technical ideas are applied, the following prob-
lems are found.
[0021] When non-dimple areas of various shapes and
arrangements are merely provided on a dimpled golf ball,
an effect of improving accuracy may be obtained in the-
ory. However, since an ordinary arrangement pattern of
other dimples and merely undimpled patches are provid-
ed, air resistance increases, and as a result, the driving
distance is considerably reduced. As a result, the origi-
nally intended purpose cannot be achieved. Further,
when the undimpled areas, in which no dimple is provid-
ed, are provided in various shapes, the entire volume of
the golf ball increases. As a result, it has been found that

due to the increase of air resistance, besides the prob-
lems of the reduced driving distance and directivity which
is hard to control, there are problems in that a golfer’s
hitting sense may be varied while playing golf, a game
in which a psychological factor is an important parameter.
The golf ball is also unsuitable for international standards.
[0022] The present invention is intended to provide a
novel and improved configuration by specifying a limited
technical configuration based on well-known and publicly
used techniques in the prior art and further improving the
configuration to solve the various problems in the tech-
niques in the prior art the prior arts.
[0023] The present invention has been made in con-
sideration of the problems of the golf balls in the previ-
ously filed patent applications and an object of the
present invention is to provide a golf ball in which accord-
ing to a self directivity control effect of the golf ball itself,
putting accuracy can be improved, and the driving dis-
tance of the golf ball can be increased and a golfer’s
psychological effect can be enhanced by defining a po-
sition of an undimpled position, thereby enabling stable
ball-hitting.

Technical Solution

[0024] The present invention has been made in order
to solve the problems described above. In order to pro-
vide usefulness of improving putting accuracy by mini-
mizing a distortion of a putting angle which is caused by
dimples when putting the golf ball, the golf ball includes
one or more non-dimple areas that do not have dimples
and are provided in relation to a dimple area having a
plurality of dimples arranged on the entire outer surface
of the golf ball.
[0025] As a basic feature, there are two non-dimple
areas which are positioned to face opposite directions
from each other on an axial central line that passes
through an axial center of the golf ball, and which are
surrounded by other dimples, and recessed circular arcs
of the dimples in the dimple area are distributed with var-
iable diameter sizes so as to compensate for the whole
volume of the golf ball which is reduced by the provision
of the non-dimple areas.
[0026] As a restricted configuration that forms the en-
tire invention, the pair of non-dimple areas are positioned
on an equator line formed by a seam line which is formed
when outer covers are bonded to each other within a
mold when manufacturing the golf ball, and pole parts
which face opposite directions from each other on an
axial center line passing through the axial center of the
golf ball and which are perpendicular to the axial center
line. The dimples of the dimple area are arranged sym-
metrically with reference to the equator line which is a
center line of an outer surface of the golf ball which is
perpendicular to the axial center line which connects the
non-dimple areas and passes through the axial center of
the golf ball. In order to compensate for the entire volume
of the golf ball which is reduced by providing the non-
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dimple area, the diameter sizes of the dimples are vari-
ably and symmetrically distributed to be symmetrical with
reference to the equator line which is the center line of
the outer surface of the golf ball and is perpendicular to
the axial center line passing through the axial center of
the golf ball while connecting the non-dimple areas.

Advantageous Effects

[0027] The inventive golf ball is characterized by the
fact that the rectilinearity of the golf ball is improved, and
the driving distance is increased, in addition to the tech-
nical idea of providing non-dimple areas on the dimple
areas of the golf ball.

(1) As described above, it is possible to solve the
direction control problem in which direction control
is difficult when the corner portion of a dimple is hit
when putting and thus the rectilinearity is degraded.
(2) Due to the existence of the visible logos formed
on the non-dimple areas ND1 and ND2 and the ball
striking direction indication mark connecting the non-
dimple areas ND1 and ND2, the striking direction of
the golf ball G can be easily set at the time of putting,
and the non-dimple areas are covered by the visible
logo or the like, and thus, the user such as a golfer
may be psychologically stable, thereby solving the
problem of yps.
(3) According to testing, it has been found that the
visible logos on the non-dimple areas ND1 and ND2
guide correct ball striking when teeing off, and the
non-dimple areas on the pole parts (described later)
of the golf ball aerodynamically allows the driving
distance to be increased.
(4) Due to the existence of the non-dimple areas ND1
and ND2, as described above, a self-direction control
function to recover and maintain the rectilinearity
when the golf ball flies is improved and even when
wind is severe, the effect of the wind can be mini-
mized.

Brief Description of the Drawings

[0028]

FIGS. 1a, 1b and 1c are explanatory views for de-
scribing problems of a dimple configuration of a con-
ventional golf ball in which the figures are included
in a patent application previously filed by the present
applicant;
FIG. 2 is an explanatory view for describing the prob-
lems of the dimple configuration of the conventional
golf ball, which are related to FIGS. 1b and 1c in-
cluded in the patent application previously filed by
the present applicant;
FIG. 3 is a perspective view illustrating a basic con-
figuration of a golf ball according to an embodiment
of the present disclosure;

FIG. 4 is a perspective view illustrating a basic con-
figuration of a golf ball according to a modified em-
bodiment of the present invention;
FIGS. 5a and 5b are explanatory views for describing
a self-direction control function of a golf ball of the
present invention;
FIGS. 6a and 6b are explanatory views for describing
a reason why the driving distance increases when
the inventive golf ball is hit;
FIG. 7a is a cross-sectional view illustrating a golf
ball within a mold when manufacturing the golf ball
in order to describe a principle applied to the golf ball;
FIG. 7b is a perspective view illustrating a shape of
the golf ball after the golf ball is injection-molded, in
which the golf ball is manufactured by being injec-
tion-molded in a mold;
FIG. 8 is a plan view of an exemplary golf ball illus-
trating an example of an arrangement of dimples of
the inventive golf ball;
FIG. 9 is a front view of a golf ball according to an-
other embodiment illustrating an arrangement of
dimple areas of the inventive golf ball;
FIG. 10 is a perspective front view of another em-
bodiment illustrating an arrangement of dimple areas
of the inventive golf ball;
FIG. 11 is a front view of an embodiment illustrating
an undesired arrangement of dimple areas of the
inventive golf ball;
FIG. 12 is an explanatory view for explaining a ref-
erence direction of a ball striking method for proving
the effects of the inventive golf ball in connection with
the descriptions of FIG. 6;
FIG. 13 is testing table of driving distances measured
by testing golf balls configured according to the
present invention and other makers’ golf balls;
FIG. 14 is a graph representing the driving distance
by testing golf balls configured according to the
present invention and other makers’ golf balls;
FIG. 15 is testing table that proves the improvement
of directional rectilinearity confirmed by testing golf
balls configured according to the present invention
and other makers’ golf balls;
FIG. 16 is a graph that proves the improvement of
directional rectilinearity confirmed by testing golf
balls configured according to the present invention
and other makers’ golf balls; and
FIG. 17 is a perspective view illustrating packaging
of a golf ball which is configured according to the
present invention.

The best Mode for Carrying Out the Invention

[0029] Hereinafter, configurations and functions of the
inventive golf ball for achieving the above-described pur-
pose will be described with reference to the accompany-
ing drawings.
[0030] FIG. 3 is a perspective view illustrating a basic
configuration of a golf ball according to an embodiment
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of the present disclosure. FIG. 4 is a perspective view
illustrating a basic configuration of a golf ball according
to a modified embodiment of the present invention. FIGS.
5a and 5b are explanatory views for describing a self-
direction control function of a golf ball of the present in-
vention. FIGS. 6a and 6b are explanatory views for de-
scribing a reason why the driving distance increases
when the inventive golf ball is hit. FIG. 7 is a cross-sec-
tional view illustrating a golf ball within a mold when man-
ufacturing the golf ball in order to describe a principle
applied to the golf ball. FIG. 7b is a perspective view
illustrating a shape of the golf ball after the golf ball is
injection-molded, in which the golf ball is manufactured
by being injection-molded in a mold. FIG. 8 is a plan view
of an exemplary golf ball illustrating an example of an
arrangement of dimples of the inventive golf ball. FIG. 9
is a front view of a golf ball according to another embod-
iment illustrating an arrangement of dimple areas of the
inventive golf ball. FIG. 10 is a perspective front view of
another embodiment illustrating an arrangement of dim-
ple areas of the inventive golf ball. FIG. 11 is a front view
of an embodiment illustrating an undesired arrangement
of dimple areas of the inventive golf ball. FIG. 12 is an
explanatory view for explaining a reference direction of
a ball striking method for proving the effects of the inven-
tive golf ball in connection with the descriptions of FIG.
6. FIG. 13 is testing table of driving distances measured
by testing golf balls configured according to the present
invention and other makers’ golf balls. FIG. 14 is a graph
representing the driving distance by testing golf balls con-
figured according to the present invention and other mak-
ers’ golf balls. FIG. 15 is testing table that proves the
improvement of directional rectilinearity confirmed by
testing golf balls configured according to the present in-
vention and other makers’ golf balls. FIG. 16 is a graph
that proves the improvement of directional rectilinearity
confirmed by testing golf balls configured according to
the present invention and other makers’ golf balls. FIG.
17 is a perspective view illustrating a packaging of a golf
ball which is configured according to the present inven-
tion. These drawings will be described together or se-
quentially.
[0031] The inventive golf ball G is intended to solve the
problems of conventional configurations by restrictedly
providing an aerodynamic technical configuration based
on well-known technical ideas that provide non-dimple
areas randomly or atypically between dimple areas well-
known from the previously filed patent applications de-
scribed above.
[0032] FIG. 3 illustrates a basic embodiment to which
a basic configuration of the inventive golf ball is applied.
[0033] The golf ball G has a plurality of dimples D on
the outer surface S thereof and is provided with only two
non-dimple areas ND1 and ND2 on the outer surface S
of the golf ball G, in which the two non-dimple areas are
positioned along an axial center line CL extending across
the diameter of an entire dimple area DA to face opposite
directions from each other and to be symmetrical with

each other.
[0034] The non-dimple areas ND1 and ND2 refer to
areas which do not have dimples formed in the dimple
area DA and in which the spherical surface is exposed
as it is along circular arcs OC formed by the outer pe-
ripheral edges of the dimple area DA. The non-dimple
areas ND1 and ND2 are naturally formed by being sur-
rounded by the dimples DA of the dimple area DA. Ac-
cording to testing, it was found that the diameters of the
non-dimple areas are preferably in a range of 7 mm to
20 mm.
[0035] For example, each non-dimple area has an ap-
proximately circular shape surrounded by nine dimples
d1, d2, ..., d9 of the dimple area DA as illustrated in FIG. 8.
[0036] According to the testing, of course, the non-dim-
ple areas ND1 and ND2 are not limited to the areas which
do not have dimples and are surrounded only by nine
dimples d1, d2, ..., d9. The non-dimple area ND1 and
ND2 may be areas which do not have the dimples formed
in the dimple area DA and arranged symmetrically with
respect to the axial center line CL, which is the axial di-
ametrical line, on the outer surface S.
[0037] In the present invention, the non-dimple areas
ND1 are ND2 are limited to only two areas positioned to
face opposite directions from each other in the diametric
direction due to the reasons to be described below. When
three or more non-dimple areas are formed, it has been
found through testing that rather negative effects may be
caused in driving distance and directivity for a geometric
reason.
[0038] When the non-dimple areas ND1 and ND2 are
formed on the surface of the golf ball G, the volume of
the golf ball G itself inevitably decreases.
[0039] Typically, officially approved golf balls G have
a volume in the range of 600 mm3 to 800 mm3 and golfers
are familiar to volumetric feelings of such golf balls G.
Thus, a minor volumetric increase may cause the golfers
to feel stress and this is a very important factor in view
of the fact that the records in golf extremely depend on
psychological factors.
[0040] In the present invention, besides the provision
of the non-dimple areas ND1 and ND2 of the golf ball G,
as an essential constituent element, the diameters of the
dimples D are differentiated to have different sizes and
the dimples D of the dimple area DA, which have the
differentiated sizes, are arranged in a geometrically sym-
metric shape.
[0041] This is to solve the problems in which, when the
non-dimple areas ND1 and ND2 are formed on the outer
surface S of the golf ball G and inevitably increases the
entire volume of the golf ball G, the volumetric increase
provides an unfamiliar hitting feeling to the golfers, which
reduces the driving distance, and occasionally causes
the golf ball G not to meet the standards as an officially
approved golf ball.
[0042] Although diametric sizes and arrangement
shapes of the dimples D in the dimple area DA may be
very variously designed, the arrangement of the dimples
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in the dimple area DA surrounding non-dimple areas ND1
and ND2 may be made as exemplified in FIG. 8 in the
following manner. The dimples in the dimple area DA are
configured to have five kinds of dimples da, db, dc, dd
and de are configured to have different dimple diameter
sizes while forming the non-dimple areas ND1 and ND2,
and areas formed by the kinds of dimples are configured
in predetermined polygonal shapes, respectively. The ar-
eas of the predetermined polygonal shapes may be sym-
metrically arranged on the left and right sides with refer-
ence to a center line on the outer surface which is per-
pendicular to the axial center line CL formed by connect-
ing the non-dimple areas ND1 and ND2.
[0043] For example, as illustrated in FIG. 8 which is a
plan view of the golf ball and the differentiated dimple
areas are indicated by straight lines for description, the
dimples are arranged to be geometrically symmetric with
respect to the equator line Q which is the center line per-
pendicular to the axial center C of the axial center line
CL formed by connecting the non-dimple areas ND1 and
ND2 in the following form: the diameter of the dimples
da (d1, d2, ..., and d9) surrounding and forming the non-
dimples areas ND1 and ND2 is set to 4.1 mm, the diam-
eter of the dimples db of the dimple area surrounding
again the dimples da (d1, d2, ..., and d9) surrounding the
non-dimple areas ND1 and ND2 is set to 4.0 mm, the
diameter of the dimples dc of the corners at the points
where the polygonal areas formed by the dimples da (d1,
d2, ..., and d9) surrounding and forming the non-dimple
areas ND1 and ND2 meet each other, is set to 3.8 mm,
the diameter of the dimples dd, which fill the dimples db
of the dimple area DA is set to 4.5mm, the diameter of
the dimples de is set to 4.5 mm, and the diameter of the
dimples de, which fill the polygonal areas, is set to 4.4
mm.
[0044] When the dimples are arranged in this manner,
the dimples may be configured to be geometrically sym-
metric with respect to the vertical axis such that the entire
volume of the golf ball G may satisfy the officially ap-
proved standards, for example, 800 mm3.
[0045] A drastic embodiment of the arrangement of the
dimples of the dimple areas DA that form the non-dimple
areas ND1 and ND2 is illustrated in FIG. 9. When the
dimple areas DA on the left and right of the equator line
Q of the outer surface of the golf ball which is perpendic-
ular to the axial center line CL formed by connecting the
non-dimple areas ND1 and ND2 are arranged to be sym-
metric to each other while maintaining the entire volume
of the golf ball G, the sizes of the diameters of the dimples
DA, DB, and DC may configured to sequentially increase
or decreases while approaching to the non-dimple areas
ND1 and ND2.
[0046] As another embodiment, the symmetric areas
divided as illustrated in FIG. 10, which is a front view
shown in a slightly inclined direction (i.e., the polygonal
dimple areas formed by dimples (not illustrated) having
different sizes: D-1, D-1’; D-2, D-2’; and D-3, D-3’), may
be configured between the non-dimple areas ND1 and

ND2.
[0047] FIG. 11 illustratively illustrates a shape obtained
by dividing an area formed by dimples when the dimples
are merely arranged on a golf ball in the conventional
dimple arrangement method configuration by separation
lines (which do not really exist on the golf ball but illus-
tratively indicate area lines formed by gathered dimples:
11, 12, 13) without considering the foregoing. The shape
does not have any symmetric property and cannot be
employed in the present invention.
[0048] Of course, the configuration of the dimples da,
db, dc, dd, and de described above are illustrative, and
when the dimples are formed geometrically symmetrical-
ly on both sides with respect to the vertical axis formed
by the non-dimple areas ND1 and ND2, they may be
applied in any arrangement.

Mode for Carrying Out the Invention

[0049] Descriptions will be made on main technical ide-
as that differentiate the inventive golf ball G from con-
ventional golf balls provided with non-dimple areas as
described in the previously filed patent applications.
[0050] Depending on the number of layers between a
core and a cover, golf balls are classified into a two-piece,
three-piece, four-piece, and five-piece golf balls (the il-
lustrated configuration corresponds to two-piece golf
ball), and as the number of pieces is increases, the spin
effect and striking feeling of the golf ball are improved.
[0051] As illustrated in the schematic explanatory view
of FIG. 7a, the golf ball G herein has a core CR which
may be formed in various configurations and an outer
cover CV formed outside the core CR through injection-
molding. The core CR is seated in the central portion
between a pair of half molds F1 and F2, and the outer
cover CV is injection-molded thereon.
[0052] Accordingly, a seam line SL is formed on the
outer cover OC along adhesion surfaces on a boundary
surface M where the half molds F1 and F2 are separat-
ed/bonded for compressing. The density of a cross-sec-
tional area along the seam line SL and the density of pole
parts PP perpendicular to the seam line SL form different
density distributions. Typically, the seam line SL side
which is the bonded part is formed to have a low density
as compared to the pole part PP perpendicular to the
seam line SL.
[0053] The reason is described in FIG. 7b which illus-
trates a half-finished product which is released from the
molds F1 and F2 after the injection molding.
[0054] In order to mold a plurality of golf balls G within
molds F1 and F2 at once, branched stems TT are formed
from a stem ST which is a branch to an introduction part
of the molds F1 and F2, and the seam lines SL are formed
on the surfaces of the golf balls on the bonded surfaces
M where the molds F1 and F2 meet the branched stems
TT.
[0055] When injection-molding the outer cover CV,
molten resins are simultaneously poured into the molds
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from a plurality of branch steps TT to simultaneously flow
into the outer surface forming area as indicated by arrows
and meet along the position which connects the south
and north poles (hereinafter, referred to as "pole parts")
of the golf ball and to be compressed at the positon. Thus,
the density of the pole parts is relatively high.
[0056] Accordingly, when the pole parts are hit, the
weight property increases compared to other portions
and the action is exhibited as the increase of the driving
distance as described below.
[0057] To be adequate for the purpose of the present
invention, the non-dimple areas ND1 and ND2 are pref-
erably positioned on the seam line SL or the pole parts
PP. When the non-dimple areas ND1 and ND2 exist on
areas other than the seam line SL or the pole parts PP,
that is, when the axial center line L which is a straight
line connecting the non-dimple areas ND1 and ND2 ex-
ists at an inclined angle which is not perpendicular, due
to the weight distribution difference over the entire golf
ball, the golf ball G wobbles while being rotated about
the axis thereof, like a spinning top. Thus, the rectiline-
arity which may be obtained by the non-dimple areas
ND1 and ND2 is reduced.
[0058] The inventive golf ball G is characterized in that
the two non-dimple areas ND1 and ND2 are formed at
the pole parts PP which are perpendicular to the seam
line SL. As verified in the testing results to be described
below, this is because forming the non-dimple areas ND1
and ND2 at the pole parts PP is more preferable than
forming them on the seam line SL.
[0059] However, if necessary, when the seam line SL
is formed as in the testing to be described below, the
trajectory of the golf ball G is formed high and it may be
employed for that purpose.
[0060] Thus, one of main view points of the inventive
golf ball G is that in forming the non-dimple areas ND1
and ND2 at two locations, the non-dimple areas ND1 and
ND2 are preferably formed at the pole parts PP and op-
tionally, may also be formed on the seam line SL.
[0061] According to the testing performed by a robot
hall hitting tester using two-piece and three-piece golf
balls G manufactured according to the present invention
and having non-dimple areas ND1 and ND2 on the seam
line SL and pole parts PP, as described below, as illus-
trated in FIG. 12 (the golf balls G, to which the present
invention is applied, will be referred to as "Kisskey" ac-
cording to the brand name of the products of the inven-
tors), both the two-piece and three-piece golf balls G hav-
ing the non-dimple areas ND1 and ND2 formed at the
pole parts PP had a longer driving distance, which is the
sum of a carry which is a practical flight distance of a golf
ball and a roll run which is a rolling distance, as compared
to the golf balls having the non-dimple areas ND1 and
ND2 formed along the seam line SL.
[0062] Accordingly, it is a very important technical idea
of the present invention that two non-dimple areas ND1
and ND2 are respectively disposed on the pole parts P
on the golf ball G which are perpendicular to the seam

line SL.
[0063] The technical idea providing non-dimple areas
ND1 and ND2 in the dimple area DA which is the basic
configuration has already been known in the art. Howev-
er, the technical idea of the present invention provides a
more developed and novel technical limitation and an
improvement according to it.
[0064] Descriptions will be made on acting effects of
the inventive golf ball G having the non-dimple areas ND1
and ND2 as compared to the golf ball having the previous
well-known non-dimple areas with reference to FIGS. 5a
and 5b.
[0065] As illustrated in FIG. 5a, when the golf ball G is
struck and sent flying, the total lift force which is the fine
lift forces generated by the dimples of the golf ball G is
increased, and when the golf ball flies while being rotated
with respect to a ball striking direction X, air flux from the
front side of the golf ball meets any one of the non-dimple
areas (for example, ND1). Since any on of the met non-
dimple areas ND1 does not have dimples, anti-resistant
force Fr is generated so that the golf ball G rotates in the
direction Rx. Thus, rotation is performed to maintain the
golf ball G to be perpendicular to the driving direction of
which the ball was struck.
[0066] At this time, if further rotation is desired, the oth-
er non-dimple area ND2 meets the air flux to generate
anti-resistant force F1 to play the role of preventing fur-
ther rotation. Thus, an automatic posture correction (self-
direction correction operation) to maintain the axial cent-
er line CL connecting the non-dimple areas ND1 and ND2
of the golf ball G at right angles in relation to the ball
striking direction X is made continuously and microscop-
ically so that only repeated and constant resistant forces
Rf1 and Rf2 are applied.
[0067] Accordingly, the rectilinearity of the golf ball G
in the ball striking direction is maintained constantly with-
out causing the problem of reducing the direction control
capability as in the prior art so that the rectilinearity of
the golf ball G is further improved and the effect of wind
is minimized at the time of a slice or a hook.
[0068] FIG. 4 illustrates a further improved configura-
tion of the inventive golf ball G.
[0069] When visible marks K which are configured by
the user’s logo, the manufacturer’s logo or the like, are
provided on both non-dimple areas ND1 and ND2 of the
golf ball G of FIG. 4, it is easy to cause the golf ball G to
be visually aligned to the ball striking direction when plac-
ing the golf ball G at a ball striking point. Thus, the visible
marks are useful obtaining psychological stability and the
aerodynamic effect described above early.
[0070] More preferably, when a striking direction indi-
cation mark SK visually connecting the non-dimple areas
ND1 and ND2 is formed to be elongated, the striking di-
rection indication mark SK will be more useful in visual
alignment and striking direction setting. The visibility im-
provement effect was mentioned many times by the
present applicant in the previously filed patent applica-
tions and is an important factor together with formation
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of the two non-dimple areas ND1 and ND2 which are
constituent elements restrictedly applicable to the inven-
tive golf ball G and are included in the main principal idea
of the present invention.
[0071] The acting effects thereof will be described with
reference to FIGS. 6a and 6b.
[0072] Comparison will be made between FIG. 6b in
which a golfer hits the inventive golf ball G located at a
ball striking point (a golf tee) oriented in an optional di-
rection and FIG. 6a in which the golfer hits the inventive
golf ball G located on the golf tee (not illustrated) in the
ball striking direction SD along the visible mark K or the
ball striking direction indication mark SK.
[0073] As in FIG. 6b in which the golfer hits the golf
ball G located at the striking point (golf tee) in an optional
direction, when the golf ball G is hit in the ball striking
direction SD, air flux AF collides with the front side of the
golf ball G while it flies. In such a case, the dimples of
the dimple area DA meet the air flux first and thus, fine
vortex Vt is generated on the dimples as in the principle
of the conventional golf ball. Due to the formation of the
vortex, the entire air flux forms a contact angle a of about
120 degrees with respect to the golf ball G travelling di-
rection. Then, the air flux flows to the rear side of the golf
ball G to form a vacuum area V behind the golf ball G so
that the air flux acts as a drag force Df pulling the golf
ball behind the golf ball.
[0074] Whereas, when the golfer hits the golf ball seat-
ed on the golf tee such that the ball striking direction is
aligned to the visible mark K or the striking direction in-
dication mark SK as in FIG. 6a, the air flux meets first
the non-dimple areas ND1 and ND2 and the contact an-
gle b is dispersed at an angle of about 80 degrees, so
that no drag force is generated and the driving distance
can be increased.
[0075] Due to this, when the visible mark K is formed
on the non-dimple areas ND1 and ND2 or the striking
direction indication mark SK which is an indication line
in the form of a straight line connecting the non-dimple
areas ND1 and ND2 is formed, in addition to the non-
dimple areas ND1 and ND2 on the inventive golf ball G,
the visibility is improved so that the golfer can easily hit
the golf ball G and align the golf ball G in the ball striking
direction.
[0076] In order to verify the acting effects of the golf
balls G manufactured according to the present invention,
testing was performed by a robot ball striking tester using
a plurality of golf balls, the test results are illustrated in
FIGS. 12 to 16.
[0077] The inventive golf balls G, which are referred to
as Kisskey which is a brand name of the present appli-
cant, are configured as two-piece and three-piece golf
balls. As in the explanatory view of FIG. 12, four kinds of
golf balls which are formed with non-dimple areas ND1
and ND2 on the pole parts PP and the seam line SL were
tested using the robot ball striking tester, and golf balls
manufactured by other makers, i.e., Bridgestone, Nike,
Callaway, TalorMade, and Titleist were tested under the

same condition. The test results were compared with
each other.
[0078] The test results are represented in the table of
FIG. 13 and the graph of FIG. 14.
[0079] It was found that they are balls having non-dim-
ple areas ND1 and ND2 formed on pole parts PP of two-
piece Kisskey golf balls which are the golf balls G con-
figured according to the present invention.
[0080] That is, the golf balls G have the entire distance
after the golf balls are hit (a carry distance in which a golf
ball flies + a rolling distance in which a golf ball falls on
the ground and rolls) of 206.1 yards which is a high rank
value, and shows a summit-X axis of 114.3 yards which
is the minimum value. Here, the submit-X axis is the dis-
tance to the apex on the driving distance. Thus, it was
found that the loss of the driving distance according to
moving-up and moving-down is the smallest. According-
ly, it has been verified that the configuration of the inven-
tive golf ball G has an effect of increasing the driving
distance.
[0081] Under the same condition, the golf balls in which
the non-dimple areas ND1 and ND2 are formed on the
pole parts PP has a reduced summit X-axis as compared
to the golf balls in which the non-dimple areas ND1 and
ND2 are formed on the seam line SL. From this, it is
believed that the elasticity of the high density region along
the seam line SL is high which causes the trajectory to
be high and thus, the horizontal distance is reduced.
[0082] This is also found that, as illustrated in the graph
of FIG. 14, the golf balls having the non-dimple areas
ND1 and ND2 formed on the seam line SL fly higher.
[0083] In addition, Kisskey three-piece golf balls man-
ufactured by the inventors and golf balls manufactured
other makers such as Bridgestone, Nike, Callaway, Tay-
lorMade, and Titleist were comparatively tested by inten-
tionally performing slice shot (striking is applied with an
angle in relation to a tangential line of a hit face of a golf
ball) on the golf balls using the robot ball striking tester.
[0084] As illustrated in FIGS. 15 and 16, the products
according to the present invention exhibited the smallest
side value deviated from the hitting line, i.e. 7.8 yards,
which proves that the rectilinearity by the self-direction
controllability was improved.
[0085] The configuration of the inventive golf ball G
described above is obtained by providing non-dimple ar-
eas ND1 and ND2 on a dimple area DA as in the well-
known technique. As described above, the present in-
vention can solve a problem of degrading rectilinearity
caused when hitting is applied to a corner portion of a
dimple at the time of putting, thereby making the direction
control difficult.
[0086] Due to the existence of visible logos formed on
the non-dimple areas ND1 and ND2 and the striking di-
rection indication mark connecting the non-dimple areas
ND1 and ND2, at time of putting, the ball striking direction
of the golf ball G can be easily set and psychological
stability is improved, the golfer’s psychological withdraw-
al called "yps" can be improved, and when teeing off, the
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most preferable position can be easily set on the golf tee
according to the visible logos on the non-dimple areas
ND1 and ND2 which guides correct ball striking to in-
crease the driving distance. Even when the ball is sliced,
due to the self-direction controllability, the rectilinearity
of the golf ball can be ensured as much as possible.

Industrial Applicability

[0087] Although it is intended to practically manufac-
ture and sell the inventive golf balls, it is difficult to make
consumers such as golfers to recognize the characteris-
tics of the golf balls G. Thus, a package PC suitable for
the inventive golf ball G is illustrated in FIG. 17.
[0088] The present package PC is formed in an enve-
lope shape formed as a packing body formed by paper
and vinyl to accommodate the inventive golf ball G and
a ball window 101 is formed in the package PC so that
the golf ball is partly exposed. In such a case, when any
one of the non-dimple areas ND1 and ND2 of the golf
ball G is exposed when the golf ball G is packed, the
users such as golfers may easily grasp the usefulness
of the golf ball G through the real golf ball G and the
descriptions thereof provided on the package PC on a
selling table or the like, and the sale of the inventive golf
ball G can be promoted.

Claims

1. A golf ball including one or more non-dimple areas
that do not have dimples are provided in relation to
a dimple area having a plurality of dimples arranged
on the entire outer surface of the golf ball,
wherein the non-dimple areas are two non-dimple
areas which are positioned to face opposite direc-
tions from each other on an axial central line that
passes through an axial center of the golf ball, and
which are surrounded by other dimples, and
recessed circular arcs of dimples in the dimple area
are distributed with variable diameter sizes so as to
compensate for the whole volume of the golf ball
which is reduced by the provision of the non-dimple
areas.

2. The golf ball of claim 1, wherein the pair of non-dim-
ple areas are positioned on: an equator line formed
by a seam line which is formed when outer covers
are bonded to each other within a mold when man-
ufacturing the golf ball; and pole parts which face
opposite directions from each other on an axial cent-
er line passing through the axial center of the golf
ball and which are perpendicular to the axial center
line.

3. The golf ball of claim 1, wherein the dimples of the
dimple area are arranged symmetrically with refer-
ence to the equator line which is a center line of an

outer surface of the golf ball which is perpendicular
to the axial center line which connects the non-dim-
ple areas and passes through the axial center of the
golf ball.

4. The golf ball of claim 1, wherein in order to compen-
sate for the entire volume of the golf ball which is
reduced by providing the non-dimple area, the diam-
eter sizes of the dimples are variably and symmet-
rically distributed to be symmetrical with reference
to the equator line which is the center line of the outer
surface of the golf ball and is perpendicular to the
axial center line passing through the axial center of
the golf ball while connecting the non-dimple areas.

5. The golf ball of claim 1, wherein the diameter of the
non-dimple areas formed by being surrounded by
the dimple area is in a range of 7 mm to 20 mm.

6. The golf ball of any one of claims 1 to 5, further com-
prising a visible mark having high visibility such as
a maker’s logo, sign, or symbol which is printed on
the non-dimple areas.

7. The golf ball of any one of claims 1 to 5, further com-
prising a striking direction indication mark printed on
the outer surface of the golf ball so as to allow a user
to recognize a striking direction, such as a symbol
or a straight line on the straight line visually connect-
ing the non-dimple areas.

8. The golf ball of claim 6, further comprising a striking
direction indication mark printed on the outer surface
of the golf ball so as to allow a user to recognize a
striking direction, such as a symbol or a straight line
on the straight line visually connecting the non-dim-
ple areas.
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