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57 ABSTRACT 

The method of forming a concavely hemispherical 
mold for use in molding a gold ball, so that the mold 
interior surface is accurately dimpled, includes the 
steps: 

a. placing a mass of powdered mold metal in a 
forming die cylinder, 

b. advancing axially in the cylinder or hemispherical 
punch, the exterior surface of which is dimpled, 
and against the mass of powdered metal to 
consolidate that metal into mold shape with the 
described surface dimpling, and so that the 
consolidated metal embraces the punch, 

c. removing from the cylinder the consolidated 
mold with the punch embraced thereby, and 

d. thereafter effecting separation of the 
consolidated mold and punch by thermal 
expansion of the mold relative to the punch. 

6 Claims, 7 Drawing Figures 
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GOLF BALL MOLED PRODUCTION 

BACKGROUND OF THE INVENTION 

This invention relates generally to golf ball produc 
tion, and more particularly concerns the formation of 
molds for use in molding golf balls. 
Golf balls molds are conventionally hemispheric in 

shape, two such molds, or mold "halves" being 
clamped together to form a complete molding unit or 
assembly. Inasmuch as golf ball dimensions, including 
those of the multiple recesses distributed over the ball 
surface, are not permitted to vary outside very narrow 
limits or tolerances (about 0.001 inch, for example), 
the consistant manufacture of the ball molds to such 
tolerances becomes exceedingly difficult and expen 
sive. No way was known, to my knowledge, to produce 
such molds through consolidation of metal powder, in 
the simple and reliable manner as now afforded by the 
present invention. 

SUMMARY OF THE INVENTION 

It is a major object of the invention to provide appa 
ratus and method facilitating production of golf ball 
molds through consolidation of metallic powder, while 
keeping within the tolerance limitations imposed by 
golf ball sizing standards. Basically, the method in 
volves formation of a concavely hemispherical mold, 
the interior surface of which is accurately dimpled, 
with employment of a forming die cylinder and a hemi 
spherical punch the convex exterior surface of which 
contains multiple recesses corresponding to the mold 
surface dimples. The steps of the method include plac 
ing a mass of powdered metal in the mold, and, advanc 
ing the punch axially in the cylinder and against the 
mass of powdered metal to consolidate that metal into 
mold shape with surface dimpling, and so that the con 
solidated metal embraces the punch; removing the con 
solidated mold and punch from the die cylinder; and 
thereafter effecting separation of the mold from the 
punch by thermal expansion of the mold relative to the 
punch. Subsequently, the separated mold is typically 
sintered and may be polished. As will be seen, the mold 
metal powder mass may consist principally of iron con 
taining particles (as for example stainless steel parti 
cles), with the remainder of the mass consisting of cop 
per or other metal particles to control ultimate size of 
the mold, For example, if it is found that the ultimate 
mold diameter is too large, the amount of copper may 
be decreased until the correct diameter is achieved. 
The apparatus for forming the mold typically in 

cludes the forming die cylinder to receive the pow 
dered metal mixture; and, a hemispherical punch hav 
ing a convex exterior surface containing multiple re 
cesses corresponding to the mold surface dimples, the 
punch received endwise in the cylinder for advance 
ment axially therein and against the mass of powdered 
metal to consolidate the latter into mold shape with 
surface dimpling. Additional structure typically in 
cludes a stem integral with the punch to extend coaxi 
ally at the rear thereof, and a sleeve on and removably 
attached to the stem, the sleeve diameter exceeding 
that of the punch base, in order to form an annular 
shoulder on the mold. Further, cylindrical bushing may 
be used to support the die cylinder to receive the mold 
and adherent punch ejected from the die cylinder. 
These and other objects and advantages of the inven 

tion, as well as the details of an illustrative embodi 
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2 
ment, will be more fully understood from the following 
description and drawings, in which: 

DRAWING DESCRIPTION 

FIG. 1 is a side elevation, partly in section, showing 
a hemispherical golf ball mold; 
FIG. 2 is a plan view of the FIG. 1 mold; 
FIG. 3 is a bold from flow diagram, showing steps in 

volved in the mold forming process; 
FIG. 4 is a side elevation showing a press as used to 

form the mold; 
FIG. S is a view like FIG. 4, showing the press apply 

ing pressure to consolidate the mold; 
FIG. 6 is another view like FIG. 4, but showing the 

press in mold ejecting configuration; and 
FIG. 7 is an elevational view of equipment used to re 

move the consolidated mold from the pressure applying 
punch; 

DETALED DESCRIPTION 

Referring first to FIG. 1, the consolidated mold to be 
formed in accordance with the invention is shown at 10 
as having a concavely hemispherical interior shape, 
with interior surface 11 accurately dimpled at 12, the 
dimples being generally uniformly spaced over that sur 
face. Mold body 10 has a cylindrical exterior surface 
13, and a base 14. As illustrated, the mold 10 comprises 
one-half of a complete mold. The two half-molds are 
subsequently placed end-to-end at 16 to form a com 
plete mold for ball molding purposes. A key-way may 
be used, as shown at 17 in FIG. 2, for alignment of the 
two half-molds. 

In FIG. 4, apparatus for forming the mold 10 includes 
a forming die cylinder 18 into which a mass 19 of pow 
dered metal is received and typically onto a plug 20 re 
movably contained in the cylinder to fit bore 21 
thereof. The assembly rests on a hard steel plate 22 
seated on platen 23 of a molding press 24. The prelimi 
nary powdered metal weighing step and the filling of 
the die (as seen in FIG. 4) appear at 26 and 27 in FIG. 
3. 

Referring to FIG. 5, showing the consolidation step, 
a hemispherical punch 28, has a convex exterior sur 
face 29 which contains multiple recesses 12a 
corresponding to the dimples 12 in FIG. 1. The punch 
is received axially end-wise in the cylinder 18, for ad 
vancement downwardly against the mass of particles 
19, thereby to consolidate the metal into mold shape 
with surface dimpling as described. For this purpose, a 
stem 34 may be integral with the punch to extend coax 
ially at the upper rear thereof, so that force may be 
transmitted from upper platen 30 of the press to the 
stem and to the punch, as via hard steel plate 31. Actu 
ator force application to the platen 30 is indicated at 
32. Platen guide pins or rods appear at 33. Typical 
force application may be in the range 200-300 tons. 

It will be noted that the base diameter of the punch 
in horizontal plane 35 exceeds the diameter of stem 34, 
to provide a stop shoulder seating a sleeve 36 remov 
ably attached to the stem as by a set screw 37. The 
sleeve diameter exceeds that of the punch base 
whereby the end 38 of the sleeve also compacts the ma 
terial 19, to form the annular shoulder 39 seen in FIG. 
1. Force is transmitted to the sleeve as by plate 31. 
FIG. 6 shows the manner in which the elements 20, 

10, 28 and 36 are removed downwardly from the die 
18. For this purpose, the die 18 is seated on a cylindri 
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cal bushing 40, and force is applied downwardly via 
platen 30 and a top plug 42 to the punch stem 34. Such 
force is transmitted by punch 28 and sleeve 36 to the 
consolidated mold part 10, ejecting same downwardly 
from bore of die 18 into larger bore 43 of bushing 40. 
The sleeve and punch are likewise ejected, and re 
moved from the bushing. 

It then become necessary to carefully separate the 
punch 28 from the part 10, which is embraced by mesh 
ing of the upper rows of dimples 12 on the part surface 
11 with the punch surface at recesses 12a. Such separa 
tion is effected with unusual advantage, by controlled 
thermal expansion of the mold part 10 relative to the 
punch. As seen in FIG. 7, flame heating at 45 of the 
part 10, directed at and around opposite sides thereof, 
serves to effect the desired thermal separation, 
whereby the part 10 may then drop free of the punch, 
as indicated at 10b. Merely as illustrative, part 10 may 
be heated to around 700°F, and for about two minutes, 
to effect the separation. Such heating may be con 
ducted in a suitable non-oxidizing atmosphere, such as 
hydrogen, dissociated ammonia, and a vacuum. A com 
bustible air and gas mixture may be supplied at 46 and 
47 to manifold 48, in turn supplying the mixture to the 
burners or jets 50 for discharge through heads 50a. 
Usable combustible gas includes the usual city supplied 
natural gas, and liquified petroleum gas. To prevent an 
nealing of the punch, cooling fluid such as water is sup 
plied at 51, 52 and pipe 53 to a central duct 54, the lat 
ter flowing cooling water to the hollow interior 55 of 
the punch and stem. Water exits via duct 56 in the stem 
and manifolding 53 and 52 to exit line 57. 
The steps of consolidation of the part in the die, ejec 

tion from the die and removal of the part from the 
punch are indicated at 64-66 in FIG. 3. Thereafter, the 
formed mold is sintered as indicated at 67. Sintering 
serves to heat and change the pressed shape into a 
fused metal structure, without melting. Typical sinter 
ing temperature is about 2050"F for 30 minutes for the 
predominantly stainless steel mold, and in a protected 
disassociated ammonia atmosphere. Finally, the sin 
tered part is externally machined (circumferentially 
turned) and may be polished, at 68, as required. 
The metal powder mass 19 may consist principally of 

iron containing particles (high carbon, high chrome, 
such as stainless steel), the remainder consisting of 
copper. The amount of copper controls the size of the 
mold, after sintering, in that the diameter of the mold 
(and hence the diameter of the golf ball) will increase 
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4. 
with added copper. Typically, addition of 2% percent 
copper to a mass consisting of over 90 percent stainless 
steel particles, by weight, will increase the mold diame 
ter by perhaps 0.003 inches. The mold may also be 
formed by consolidated of other commercially avail 
able compacting metal powder (aluminum, brass, 
bronze, etc.). The powdered metal may be mixed with 
a small amount of lubricant to facilitate molding, as is 
conventional. Typical lubricants include lithium stea 
rate, vegetable stearate, calcium stearate and amid 
WX. 

| claim: 
1. In the method of forming a concavely hemispheri 

cal mold for use in molding a golf ball, and so that the 
mold interior surface is accurately dimpled, said 
method involving use of a forming die cylinder and a 
hemispherical punch the convex exterior surface of 
which contains multiple recesses corresponding to the 
mold surface dimples, said method including the steps: 

a. placing a mass of powdered mold metal in the cyl 
inder, 

b. advancing the punch axially in the cylinder and 
against the mass of powdered metal to consolidate 
that metal into mold shape with said surface dim 
pling, and so that the consolidated metal embraces 
the punch, 

c. removing from the cylinder the consolidated mold 
with the punch embraced thereby, and 

d. thereafter effecting separation of the consolidated 
mold and punch by thermal expansion of the mold 
relative to the punch. 

2. The method of claim 1 wherein mold removal from 
the forming cylinder is effected by axial force applica 
tion via the punch to the consolidated mold. 

3. The method of claim 1 including the step of sub 
jecting the completed mold to sintering to fuse the 
metal powder. 

4. The method of claim 1 wherein said mold metal 
mass consists principally of iron containing particles, 
and there being some copper containing particles in the 
mass to control expansion of the mold during said hard 
ening. 

5. The method of claim 1 wherein said mass contains 
predominantly stainless steel particles. 

6. The method of claim 1 wherein said thermal ex 
pansion is effected by heat application to the mold ex 
terior. 
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