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(57) ABSTRACT 

A method and apparatus for forming golf ball cores With a 
generally spherical nucleus at its center is characterized by 
the use of a transfer plate Which insures that the nucleus is 
centered Within the core. The core is formed in upper and 

loWer mold plates Which contain upper and loWer hemi 
spherical cavities; respectively; Which are adapted to mate to 
de?ne a spherical cavity for the core. The transfer plate is 
arranged betWeen the mold plates and includes a support for 
the nucleus to position the nucleus in the center of a pair of 
upper and loWer slugs of core material Which are molded in 
the upper and loWer hemispherical cavities. When the mold 
plates are initially brought together With the transfer plate 
arranged therebetWeen and With the slugs arranged on 
opposite sides of the transfer plate; the slugs are partially 
molded in the hemispherical cavities With the nucleus being 
pressed into one of the slugs. The mold plates are then 
separated and the transfer plate is removed With the nucleus 
being retained in one of the slugs. Finally; the mold plates 
are brought together in mating fashion to form the core With 
the nucleus centrally arranged therein. 
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MINI-BALL INSERTION MECHANISM FOR 
FORMING GOLF BALL CORES 

BACKGROUND OF THE INVENTION 

[0001] Desirable features of golf balls include the spin rate 
and “feel” of the ball When struck. A golf ball With the 
capacity to obtain a high rate of spin alloWs a skilled golfer 
the opportunity to maximize control over the ball Which is 
particularly bene?cial When hitting a shot on an approach to 
the green. A softer feel to the ball is also desirable to the 
skilled golfer. 

[0002] Balata covered golf balls are knoWn for their soft 
feel and high spin rate, but suffer from loW durability. 
Accordingly, another Way to soften the feel of the ball is to 
modify its core material. By concentrating the Weight of the 
golf ball in its center or nucleus, a lighter, more resilient 
material may be used for the remainder of the core. 

[0003] Most golf balls currently in use have one of three 
types of cores: solid, Wound, or liquid. Solid cores are 
formed of various materials, including polybutadiene, natu 
ral rubber, metallocene catalyZed polyole?n, polyurethane, 
other thermoplastic or thermoset elastomers, and mixtures of 
one or more of the above materials. The core material is 
generally in the form of a slug Which is compression molded 
to form a spherical core. The core may be formed from a 
uniform composition or may have tWo or more layers. 

[0004] Some solid core golf balls also include a small 
generally spherical nucleus such as a ball bearing or BB 
formed of metal or a composite material of metal, plastic, 
and rubber arranged in the center. The present invention 
relates to a method and apparatus for accurately positioning 
the nucleus in the center of a compression molded golf ball 
core. 

BRIEF DESCRIPTION OF THE PRIOR ART 

[0005] According to current techniques for forming golf 
ball cores With a Weighted nucleus, half slugs of core 
material are manually placed in upper and loWer cavities 
contained in upper and loWer plates of a mold press, and then 
depressions are formed in the opposing surfaces of the 
half-slugs by a transfer plate. After removal of the transfer 
plate, a small nucleus is placed in the depression in the loWer 
half-slug. The press is then closed to mold the core With the 
nucleus therein. 

[0006] An eXample of the current core molding technique 
is shoWn in the BroWn US. Pat. No. 6,096,255. After the 
half slugs of core material are arranged in concave mold 
parts, a protrusive mold part is arranged betWeen the slugs 
and the mold plates are pressed against the protrusive mold 
part to form cups of core material by compression molding. 
The center, Which may include a liquid component or may 
be solid, is then placed in the loWer cup and the cups are 
molded together to form the core of a golf ball. 

[0007] A major draWback of the prior techniques is that 
the manual placement of the center in the cup formed by the 
half-slug does not alWays result in the center being concen 
trically arranged Within the core. Accordingly, there are a 
high number or defective cores or rejects. In addition, the 
manual placement of the centers in the cups is time-con 
suming. 
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[0008] The present invention Was developed in order to 
overcome these and other draWbacks of the prior golf ball 
core forming devices and techniques by providing an 
improved core transfer or loading plate Which insures that 
the small nuclei Which are arranged Within the cores are 
accurately centered therein While minimiZing the time of the 
core forming process. 

SUMMARY OF THE INVENTION 

[0009] Accordingly, it is a primary object of the present 
invention to provide a method and apparatus for forming 
golf ball cores having a centered nucleus of metal or metal 
composite material including upper and loWer mold plates 
each containing at least one hemispherical cavity Which are 
adapted to mate to de?ne a spherical cavity When the plates 
are brought together. Atransfer plate is arranged betWeen the 
mold plates. The transfer plate is operable to support a 
nucleus for each spherical cavity and to position the nucleus 
in the center of a pair of upper and loWer slugs of core 
material Which are molded Within the upper and loWer 
hemispherical cavities. The transfer plate also includes a 
projection on one surface opposite the supported nucleus. 
When the mold plates are initially brought together With the 
transfer plate arranged betWeen the mold plates and With the 
upper and loWer slugs of core material arranged on opposite 
sides of the transfer plate relative to the nucleus, the slugs 
are pre-formed or initially molded in the hemispherical 
cavities With the nucleus being pressed Within one of the 
slugs and a cavity being formed in the other slug by the 
projection on the transfer plate. The mold plates are then 
separated and the transfer plate is removed. When the mold 
plates are subsequently brought together in mating fashion, 
the nucleus enters the cavity in the other slug and a golf ball 
core is formed from the slugs With the nucleus centrally 
arranged therein. 

[0010] According to a ?rst embodiment, the transfer plate 
includes a plurality of recesses in the upper surface thereof 
above each of the projections for receiving the nuclei. Each 
of the nuclei eXtends above the upper surface of the transfer 
plate and is pressed into the loWer surface of the upper slug 
When the mold plates are initially brought together. The 
mold plates are then separated and the transfer plate 
removed, With the nuclei being retained in the upper slugs. 

[0011] According to another embodiment, the transfer 
plate includes a slide plate containing magnets Which sus 
pend a nucleus beneath each of the projections in the transfer 
plate. The nuclei eXtend beloW a bottom surface of the 
transfer plate and are pressed into the upper surfaces of the 
loWer slugs When the mold plates are initially brought 
together. The slide plate is then shifted to displace the 
magnets and release the nuclei. The mold plates are then 
separated and the transfer plate removed, With the nuclei 
being retained in the loWer slugs. 

BRIEF DESCRIPTION OF THE FIGURES 

[0012] Other objects and advantages of the invention Will 
become apparent from a study of the folloWing speci?cation 
When vieWed in the light of the accompanying draWings, in 
Which: 

[0013] FIG. 1 is a front sectional vieW of the golf ball core 
compression mold according to the invention; 
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[0014] FIGS. 2, 3, and 4 are front, top, and bottom views, 
respectively, of a transfer plate according to a ?rst embodi 
ment of the invention; 

[0015] FIGS. 5, 6, and 7 are detailed sectional vieWs 
shoWing the operation of the mold plates of the invention in 
initial molding, open, and ?nal molding positions, respec 
tively; and 

[0016] FIGS. 8, 9, and 10 are top, front, and exploded 
perspective vieWs, respectively of a transfer plate according 
to a second embodiment of the invention. 

DETAILED DESCRIPTION 

[0017] Referring ?rst to FIG. 1, the golf ball core forming 
apparatus according to a ?rst embodiment of the invention 
Will be described. The apparatus includes upper 2 and loWer 
4 mold plates containing upper 6 and loWer 8 hemispherical 
cavities Which de?ne a plurality of spherical cavities When 
the mold plates are brought together. In FIG. 1, three 
hemispherical cavities are shoWn in each mold plate, but it 
Will be appreciated by those skilled in the art that any 
number of cavities may be provided. Preferably, an array of 
cavities is provided in each mold plate so that a plurality of 
golf ball cores can be compression molded simultaneously 
by the mold plates. For forming conventional soft golf ball 
cores, slugs of core material are compression molded Within 
the spherical cavities. The slugs are formed of a conven 
tional soft core material such as polybutadiene, natural 
rubber, metallocene catalyZed polyole?n, polyurethane, 
other thermoplastic or thermoset elastomers, or mixtures of 
one or more of the above materials. The present invention 
uses half-slugs of the same material, With each half slug 
containing a recess as Will be developed in greater detail 
beloW. 

[0018] A transfer plate 10 is arranged betWeen the mold 
plates to position and insert a small generally spherical 
nucleus into the center of a golf ball core as Will be 
developed beloW. The transfer plate is ?at and contains a 
plurality of hemispherical recesses 12 in the upper surface as 
also shoWn in FIGS. 2 and 3. The number and arrangement 
of the recesses correspond With the number of spherical 
cavities provided in the mold plates. Extending from the 
bottom surface of the transfer plate are a plurality of 
hemispherical projections 14 Which are arranged directly 
beloW the hemispherical recesses 12 also shoWn in FIGS. 2 
and 4. The diameter of the recesses and the projections are 
the same. Next to the bottom projections 14 are at least tWo 
pins or spikes 16 Which project doWnWardly adjacent to the 
projections. Additional spikes may be provided around each 
projection 14, With each spike being equally spaced from the 
associated projection. 

[0019] Before the transfer plate is positioned betWeen the 
molding plates, it is inverted so that the spikes 16 extend 
upWardly. A plurality of half-slugs 18 of core forming 
material are placed on the spikes adjacent to each projection 
14, With one half-slug being provided for each projection. 
The recess 20 for receiving each half-slug is arranged over 
the corresponding projection. Once the half-slugs are placed 
on the spikes, the transfer plate is again inverted so that the 
spikes extend doWnWardly With the half-slugs being retained 
on the spikes. Next, nuclei 22 are arranged in each of the 
hemispherical recesses 12 in the upper surface of the transfer 
plate. The nuclei are small spherical members such as ball 
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bearings or BBs Which have a diameter corresponding With 
that of the recesses so that the balls ?t snugly in the recesses. 
The nuclei are preferably formed of metal or a composite 
metal/rubber/plastic material. Upper half-slugs 24 of core 
material are placed above the nuclei With the recess 26 
receiving the portion of the nucleus Which projects above the 
upper surface of the transfer plate 10. The transfer plate 10 
is then inserted betWeen the mold plates as shoWn in FIG. 
1. 

[0020] The operation of the core forming apparatus Will be 
described With reference to FIGS. 5-7. The upper 2 and 
loWer 4 mold plates are initially brought together against the 
transfer plate 10 as shoWn in FIG. 5. The upper half-slug 24 
is partially molded or pre-formed in the upper hemispherical 
cavity of the upper mold plate 2 and the loWer half-slug 18 
is partially molded or pre-formed in the loWer hemispherical 
cavity of the loWer mold plate 4. In addition, the spherical 
ball 22 is pressed into the recess of the upper half-slug 24 
and the projection 14 of the plate presses into the recess of 
the loWer half-slug 18. The mold plates are then separated 
and the transfer plate is removed as shoWn in FIG. 6. With 
the plate removed, the upper half-slug 24 is retained in the 
upper hemispherical cavity and the loWer half-slug 18 is 
retained in the loWer hemispherical cavity. The nucleus 22 is 
Wedged into the upper half-slug recess and the loWer half 
slug recess 20 is formed With a hemispherical shape de?ned 
by the projection 14. The mold plates are then brought 
together in mating fashion as shoWn in FIG. 7 to complete 
the molding process Wherein the upper and loWer half-slugs 
are joined to form the golf ball core 28 With the spherical 
nucleus 22 centrally arranged therein. 

[0021] The apparatus of the invention insures that the 
nucleus is alWays centered in the core because of the limited 
tolerances provided by the core forming plate. The elimi 
nation of manual placement of the nucleus in a core half 
prevents the nucleus from being offset from a concentric 
relation With the ?nished core. It also speeds up the core 
formation process. 

[0022] An alternate con?guration of the transfer plate is 
shoWn in FIGS. 8-10. In this embodiment, the transfer plate 
30 comprises three plates: a top plate 32, a bottom plate 34, 
and a slide plate 36 slidably arranged betWeen the top and 
bottom plates. The slide plate 36 includes stops 38 at both 
ends Which are connected With the slide plate by fastening 
devices such as screWs 40. The bottom plate includes guide 
rails 42 and end rails 44 connected With the bottom plate by 
suitable fasteners such as screWs 46. The guide rails space 
the top and bottom plates and guide the slide plate Which is 
operable betWeen grip and release positions as Will be 
developed in greater detail beloW. Fasteners such as screWs 
48 are also provided to connect the top and bottom plates 
together. 
[0023] The top plate includes a plurality of projections 50 
Which are arranged in alignment With the hemispherical 
cavities of the upper mold plate When the transfer plate 30 
is arranged betWeen the mold plates. The slide plate contains 
a plurality of magnets 52 Which are arranged to correspond 
to the position of the projections When the slide plate is in 
the grip position as shoWn in FIG. 9. The bottom plate 
contains a plurality of openings 54 aligned With the projec 
tions 50. 

[0024] Before the transfer plate is arranged betWeen the 
mold plates, a nucleus 22 is arranged in each opening 54 



US 2002/0066976 A1 

from the bottom surface of the bottom plate as shoWn in 
FIG. 10. Aportion of each nucleus projects from the bottom 
of the transfer plate. The nuclei are retained in or suspended 
from the openings in the bottom plate by the magnets 52 in 
the slide plate When the slide plate is in the grip position 
shoWn in FIG. 9. Half-slugs are positioned in the hemi 
spherical cavities of the loWer mold plate and additional half 
slugs are placed on the top plate above the projections and 
the transfer plate is positioned betWeen the mold plates in a 
manner similar to that shoWn in FIG. 1. 

[0025] The mold plates are brought together in a manner 
similar to FIG. 5 to partially mold or pre-form the half-slugs 
in the respective hemispherical cavities. Unlike the embodi 
ment shoWn in FIG. 5, With the transfer plate 30, the nucleus 
is positioned in the loWer half-slug and the projection is 
pressed into the upper half-slug. The slide plate is then 
shifted to the release position shoWn in phantom in FIG. 9 
so that the magnets are offset from the nuclei 22. The nuclei 
are thus released from the transfer plate as they are pressed 
into the loWer half-slugs. Next the mold plates are separated 
and the transfer plate is removed With each nucleus being 
retained in the corresponding loWer half-slug and a recess 
being formed in the corresponding upper half-slug similar to 
that shoWn in FIG. 6 but With the nucleus and recess 
reversed. The mold plates are then brought together in 
mating fashion as shoWn in FIG. 7 to complete the molding 
process of the golf ball core With the nucleus concentrically 
arranged therein. 

[0026] Instead of magnets for suspending the nuclei from 
the transfer plate 30, other nucleus suspending devices may 
be used. One eXample is to apply a vacuum 56 through the 
openings in the slide and bottom plates as shoWn in FIGS. 
8 and 10. When the slide plate is shifted to its release 
position, the openings in the slide plate are shifted cutting off 
the vacuum to the nuclei so that the nuclei are released from 
the transfer plate. 

[0027] The ?nished golf ball cores having a concentric 
spherical nucleus are then arranged in an injection mold 
Where one or more cover layers are applied to the cores to 
form dimpled golf balls. A tWo-piece golf ball comprises a 
core and an outer cover layer While a three-piece ball also 
includes a mantle layer betWeen the core and cover layer. 

[0028] While the preferred forms and embodiments of the 
invention have been illustrated and described, it Will be 
apparent to those of ordinary skill in the art that various 
changes and modi?cations may be made Without deviating 
from the inventive concepts set forth above. 

What is claimed is: 
1. Apparatus for forming golf ball cores having a centered 

nucleus, comprising 
(a) upper and loWer mold plates each containing at least 

one hemispherical cavity, said upper and loWer hemi 
spherical cavities being adapted to mate to de?ne at 
least one spherical cavity When said plates are brought 
together; and 

(b) a transfer plate arranged betWeen said mold plates, 
said transfer plate including means for supporting a 
generally spherical nucleus for each spherical cavity 
and for positioning the nucleus in the center of a pair of 
upper and loWer slugs of core material Which are 
molded Within said upper and loWer hemispherical 
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cavities, respectively, Whereby When said mold plates 
are initially brought together With said transfer plate 
arranged therebetWeen and With the upper and loWer 
slugs of core material arranged on opposite sides of 
said transfer plate relative to said nucleus, the slugs are 
pre-formed in said hemispherical cavities With the 
nucleus being pressed Within one of the upper or loWer 
slugs, and When said mold plates are separated, said 
transfer plate is removed, and When said mold plates 
are subsequently brought together in mating fashion a 
golf ball core is formed With the nucleus centrally 
arranged therein. 

2. Apparatus as de?ned in claim 1, Wherein said transfer 
plate includes means for forming a hemispherical cavity in 
a loWer surface of the upper slug When said mold plates are 
initially brought together. 

3. Apparatus as de?ned in claim 2, Wherein said transfer 
plate includes means for suspending a nucleus beneath each 
of said slug cavity forming means, each of said nuclei 
extending beloW a bottom surface of said transfer plate and 
being pressed into an upper surface of the loWer slug When 
said mold plates are initially brought together. 

4. Apparatus as de?ned in claim 3, Wherein said suspend 
ing means comprise magnets. 

5. Apparatus as de?ned in claim 4, Wherein said transfer 
plate includes a slide plate containing said magnets, said 
slide plate being operable to release the nuclei after said 
mold plates are initially brought together so that said nuclei 
are retained in the upper surface of the loWer slugs. 

6. Apparatus as de?ned in claim 3, Wherein said suspend 
ing means comprise a vacuum operable to release the nuclei 
after said mold plates are initially brought together so that 
the nuclei are retained in the upper surface of the loWer slug. 

7. Apparatus as de?ned in claim 1, Wherein said transfer 
plate includes means for forming a hemispherical cavity in 
an upper surface of the loWer slug When said mold plates are 
initially brought together. 

8. Apparatus as de?ned in claim 7, Wherein said transfer 
plate contains a plurality of hemispherical recesses in an 
upper surface thereof above each of said slug cavity forming 
means, respectively, for receiving the nuclei, each of said 
nuclei extending above the upper surface of said transfer 
plate and being pressed into a loWer surface of the upper slug 
When said mold plates are initially brought together. 

9. Apparatus as de?ned in claim 8, Wherein said transfer 
plate includes means for retaining the loWer slugs adjacent 
to said slug cavity forming means, respectively. 

10. Apparatus as de?ned in claim 8, Wherein said retain 
ing means comprises a plurality of spikes depending from a 
loWer surface of said transfer plate. 

11. A method for forming a spherical golf ball core With 
a central spherical nucleus, comprising the steps of 

(a) positioning upper and loWer slugs of core material 
opposite each other; 

(b) pressing a generally spherical nucleus With a transfer 
plate into a surface of one of said slugs and simulta 
neously forming a hemispherical cavity into an oppos 
ing surface of the other of said slugs; 

(c) removing the transfer plate; and 

(d) compression molding said upper and loWer slugs 
together With said other slug hemispherical cavity 
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receiving a lower portion of the nucleus, Whereby the 
nucleus is centered Within a core de?ned by said 
molded slugs. 

12. A method for forming a spherical golf ball core With 
a central spherical nucleus, formed by 

(a) positioning upper and loWer slugs of core material 
opposite each other; 

(b) pressing a generally spherical nucleus With a transfer 
plate into a surface of one of said slugs and sirnulta 
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neously forming a hemispherical cavity into an oppos 
ing surface of the other of said slugs; 

(c) removing the transfer plate; and 
(d) cornpression rnolding said upper and loWer slugs 

together With said other slug hernispherical cavity 
receiving a loWer portion of said nucleus to form a 
?nished golf ball core With said nucleus centered 
therein. 


