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ABSTRACT OF THE DISCLOSURE 
: This invention relates to a golf club comprising a 
head having a front face, said head including a core 
having two cheeks constituting a portion of said front 
face. and a synthetic resin shell surrounding said core 
except said cheeks. The shell forms a neck portion for 
attaching a shaft to the head in an integral arrange 
ment. The golf club also includes a front face insert 
bonded to the shell and left and right shell portions inter 
connecting the edges of the cheeks with the adjoining 
side edges of the insert and a sole plate bonded to the 
lower portion of the shell. . . 

-nam 

This invention resides in an improved golf club and 
in the method of making the same, and particularly re 
lates to the class of clubs commonly referred to as the 
"woods' or 'drivers.' . . . . . . . . 
The club head of a conventional “wood's or "driver' 

comprises a suitably shaped laminated or solid wood 
block having one or more special fiber-face inserts and a 
metal sole plate fastened directly thereto, and a wood, 
glass fiber or metal shaft secured in a bore therein. Per 
simmon wood has been found to possess particularly 
good density, strength and grain for this purpose, and 
is generally used in the better grades of golf clubs. The 
finishing of a club head after sanding thereof typically 
entails the application of a variety of sealing agents, 
paints, lacquers, varnishes and waxes to produce a bril 
liant, smooth and attractive surface. Further light sand 
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ing may be involved between these finishing steps. Re 
cently there has been a trend toward painting the club 
head in various decorative colors, including the pastel 
shades. Following painting (depending on the tech 
niques of a particular shop) it may be necessary to re 
move paint from the club face and sole plate. The final 
steps in the conventional club manufacturing process are 
the application of a wound thread or one-piece ferrule 
at the neck of the head, the provision of a suitable grip 
at the upper shaft end, and the application of various 
trademarks and identification marks. 
From the above description of a typical golf club 

manufacturing operation it is evident that it has suffered 
a lack of technical progress in several respects: First, 
too many operations and handling steps are involved, 
particularly in the surface finishing. Second, every opera 
tion requires exacting standards of tolerance and work 
manship. Third, almost every step is performed by highly 
skilled labor, and the typical professional grade wood 
has remained essentially a hand-made product. As ex 
amples, the rough wood block is manually shaped and 
sanded to exactly the shape of a finished club, and 
other steps performed manually are the fitting of the 
face inserts and sole plate, securing the shaft in place, 
scraping away excess paint, winding the ferrule, and em 
bossing identification marks. . . . . 
From the standpoint of the finished club itself, factors 

of appearance, "feel,” durability and dynamic effective 
ness are involved. The sound, or "click,” of a club 
making impact with a ball can mean almost as much to 
the golfer as the distance the ball travels. The resistance 
of the club finish to scratching, cracking, peeling and 
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fading under rough usage also is of importance to the 
golfer. The presence of moisture is a factor affecting not 
only: the longevity of the exterior club finish but also 
the internal structure of the wood core and the fit of the 
sole plate and face inserts. The penetration of moisture 
behind the sole plate and face inserts, beneath the sur 
face finish layer, and into the wood grain inevitably will 
diminish the beauty and/or effectiveness of the club. The 
advent of laminated woods (bonded with synthetic ad 
hesives such as phenol formaldehydes, epoxies, etc.) 
solved this problem to some extent, but this has not 
materially changed the basic club manufacturing process. 

Solid clubs molded from synthetic resins have been 
produced commercially, but by preferred standards of 
golf club performance they have not been satisfactory. 
Examples of these plastics are nylon, acrylonitrile-buta 
diene-styrene copolymers and polycarbonates. Because 
the density of these plastics is greater (by over 100%) 
than that of wood, it has been necessary to incorporate 
a central cavity in the solid plastic head. Major dis 
advantages of this construction are that they do not 
produce the desired sound on impact, and its dynamic 
characteristics, particularly in terms of distance, are not 
so good as those of a conventional wood club. 

In the prior art it has been proposed to encase a 
wooden core in a metallic shell, as in the Drevitson U.S. 
Patent No. 1,673,973 (1928) and Butchart U.S. Patent 
No. 1,638,916 (1927). Also, it was proposed to cast 
synthetic resins around a synthetic or lead core, as in 
Bright U.S. Patent No. 2,534,947 (1950). In all of 
these approaches, the club head was unsatisfactory be 
cause of problems in maintaining an integral, bonded 
and unitary structure, and in the lack of proper dynamic 
characteristics. - 

It is a further principal object of this invention to 
produce a superior club; in terms of durability against 
aging, moisture and rough usage; attractive appearance, 
pleasing sound at impact, and other characteristics. 
A further principal object is to produce a golf club 

which looks and feels as good as, if not better than, 
the best "professional" grade golf clubs available, and 
which resembles them in external design. 
A still further object is to produce a golf club having 

a surface which is outstanding in resistance to scratch 
ing, denting, fading and cracking; further, it is an ob 
ject to reduce the deleterious effects of moisture. 

In accordance with this invention, a wood core, which 
need not be hand-finished exactly to the final club shape, 
is encased in a hard, durable molded synthetic resin 
shell. The surface of this shell, as it comes from the 
whereby the ordinary steps of painting and finishing 
are eliminated. 

Instead of hand-fitting a sole plate, face inserts and 
shaft, these parts can be directly integrated and keyed 
into the club head structure in the course of molding 
the synthetic resin shell. The sole plate, for example, 
is spaced from the bottom of the wood core and the syn 
thetic resin shell material fills the space beneath the 
plate and surrounds its edges. 

In the preferred embodiment disclosed herein, the 
wooden core has two projecting frontal portions sepa 
rated by a cutaway channel and defining exposed face 
areas in the finished clubs. In the molding of the shell 
a hard fiber or synthetic resin face insert occupies this 
channel with a space between it and the wood core, and 
the synthetic resin molding material fills this space to 
integrate the core, shell and face insert as a unitary 
structure. A further desirable feature of this construc 
tion is that the club shaft can also be secured in the 
neck of the head during the molding operation, thus 
eliminating an additional fitting operation. 

  



3 
In a modified embodiment discussed herein, it will 

be seen that a composite core can be employed. That 
is, a core can be made up of different materials having 
certain dynamically advantageous properties in combi 
nation. - 

Further objects, advantages and details of this inven 
tion will become evident from the following description 
when read with reference to the accompanying draw 
ings in which: 
FIGURE 1 is a perspective exploded view of the core, 

face insert, sole plate and mandrel, and the screws and 
spacers for fastening the insert and the sole plate in 
spaced relationship with respect to the core. 
FIGURES 1A and 7B are perspective views of two 

modifications of a sole plate. 
FIGURE 2 is a plan view of the upper half of the 

mold with the mandrel and club head, partly in section, 
resting in the cavity of the mold and a ferrule mounted 
over the shaft. 
FIGURE 3 is a cross-sectional view of the mold and 

of the club head taken in a plane 3-3 indicated in 
FIGURE 2, 
FIGURE 4 is a perspective view of the partially fin 

ished club head, with the upper part of the neck cut 
off, and with the two core cheeks projecting beyond the 
insert. 
FIGURE 4A is a perspective view of that half of the 

mold which receives the face portion of the core. 
FIGURE 5 is a perspective view of the finished club 

head, with the lower portion of the shaft projecting 
slightly from the neck and the remaining portion of the 
shaft cut-off. 
FIGURE 6 is a cross-sectional view of the golf club 

head taken in a plane 6-6 indicated in FIGURE 5. 
FIGURE 7 is a plan view of the lower part of the 

head including a sole plate attached to the head. 
FIGURE 8 is a plan view of a modified version of 

one-half of the mold and a sectional view of the club 
head within the mold used for making the club head, 
identical to the mold illustrated in FIGURE 2, except 
that the neck portion of the mold in FIGURE 8 has been 
enlarged to include a ferrule so that the ferrule now 
becomes an integral part of the molded shell and its 
neck. 
FIGURE 9 is a perspective view of a cut-off piece 

of hardwood known in the industry as "dimension 
stock' used for making the wooden portion of the club's 
COC. 

FIGURE 10 is a perspective view of a cut-off piece 
of the reshaped dimension stock shown in FIGURE 9. 
FIGURE 11 is a perspective view of two members 

used for making up a composite core. 
FIGURE 12 is a perspective view of the core made 

of two members bonded to each other. 
FIGURE 13 is a transverse section of the mold suit 

able for casting a liquid resin around the core for mak 
ing the outer shell. 
FIGURE 14 is a transverse section of the mold suit 

able for injection molding a thermoplastic resin shell 
around the core. 
FIGURES 15 and 16 are the perspective views of 

two heads and of their insets, with the inset in FIG 
URE 16 also including plastic side-bars. 
The invention will be described first assuming that 

the shell is made of a thermoplastic resin injected at 
high pressure (20,000-30,000 p.s.i.) and a temperature 
of 350-525 F., depending on the particular thermo 
plastic resin used, and also with prior impregnation of 
the wooden core with liquid thermosetting resin. It will 
also be assumed that the wooden core is made of either 
solid or laminated wood such as birch, maple, or per 
simmon. 
As described hereafter, impregnated wood cores may 

be used, and due to their resin content such cores with 
stand high injection molding pressures without addi 
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tional strengthening. Impregnation of natural wood 
cores with self-curing adhesive resins, such as an epoxy 
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resin for example, will enable them to withstand high 
injection pressures used with some thermoplastic resins 
used for making the shell. 

Referring to the drawings, a core. 10 has a rearward 
portion 11 approximating a semi-ellipsoidal form, and a 
truncated frontal portion having two forwardly projecting 
face portions 12 and 13 and a keystone-shaped slot 14, 
with the wide portion of the slot being at the bottom por 
tion of the core. The core 10 preferably is made of such 
wood as persimmon, birch or maple, the preference being 
in the order mentioned, with the grain of the wood pref 

drawing. : : - v 
Core 10 also can be made of laminated wood or molded 

wood shavings or flour bound with such adhesive resins 
as phenol-formaldehyde, epoxies, polystyrenes, or acry 
lonitrile-butadienestyrene copolymers, melamines, urea 
formaldehyde, or other resins commonly used for bonding 
wood. A suitable formula for the molded wood core is as 
follows: 

erably being oriented in the direction indicated in the 

Example 
Approximate 

percentage by weight 
Phenol-formaldehyde resin --------------------- 14.6 
Pine wood shavings--------------------------- 85.0 
Hexamethylenetetramine ---------------------- .4 

After mixing the wood shavings and the phenol-formal 
dehyde resin, the mixture is compressed in a mold and 
then cured for example for ten minutes at 325 to 350 F. 
A semi-circular, seat 17 in the core accommodates the 

lower end of the shaft 16. Although the shaft can be satis 
factorily held in proper relationship with respect to the 
core and seat 17 by the two halves of the mold; and it 
can be attached in a preliminary manner to the core 10 
by means of a staple, or adhesive screw, to obtain a posi 
tive bond between the shaft and the resin shell 26, the 
lower end of the shaft preferably is roughened by a coarse 
abrasive belt or the like. 

Rather than molding the shell, the neck and the fer 
rule directly onto the shaft it is possible to use a tapered 
imetallic mandrel covered with a mold-releasing agent 
Such as silicone greases or polyvinyl alcohol. (When us 
ing a thermoplastic resin, the releasing agent may option 
ally be dispensed with.) The mandrel is withdrawn from 
the tapered hole formed in the molding operation. If poly 
vinyl alcohol is used as a releasing agent, for example, the 
tapered hole is rinsed clean before the shaft is bonded to 
the head. Positive removal of traces of mold releasing 
agent can also be accomplished by reaming out the hole 
after the molding operation. However, if a highly polished 
and hard chrome-plated mandrel is employed, the use of 
a mold-releasing agent may not be required for either 
thermosetting or thermoplastic resins, and this is the pre 
ferred procedure according to this invention. 

Also fastened to core 10 is a sole plate 18 provided with 
four holes 19, 20, 21 and 22 through which four screws 
24 are inserted to fasten the plate to the core. It is im 
portant to note that spacers 23 hold the plate in spaced 
relationship with respect to the bottom of the core. Spacing 
can be effected by projecting integral bosses 23 as illus 
trated in FIGURE 1B. Bent-over lugs 61 and 62, FIGURE 
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1A, can be used for holding the plate in a fixed position 
within the mold and in spaced relationship with respect 
to the core. (The lugs are placed at the mold parting line 
300 to permit opening of the mold.) The screws 24 can 
be eliminated altogether, or used for decorative purposes 
only, when cast thermosetting resins are used as the shell, 
the sole plate then being bonded to the core. 
A face insert 25 is similarly fastened to core 10 by 

means of four screws 24, with spacers 23 holding it in 
Spaced relationship with respect to the keystone-shaped 
recess in core 10. 
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After the sole plate 18, face insert 25 and shaft 16 (or 
mandrel) are fastened to core 10, this assembled core is 
placed in the lower, or base, half 200 of a two-piece mold. 
The second, or bottom half 201 of the mold is illustrated 
in FIGURE 3. A portion of the upper half 200 of the 
mold is also illustrated in a perspective view in FIGURE 
4A; a raised central boss 400 is shown which is also shown 
in partial cross-sectional view in FIGURE 3. In FIGURE 
3, boss 400 abuts directly against the front part of the face 
insert. 25 and against the two side edges of the cheeks 12 
and 13. Boss 400 thereby prevents casting resin from 
covering the front of the face portion and between the 
projecting cheeks 12 and 13. The wedge-shaped boss 400 
is clearly seen in FIGURE 3. . . 
The mold half 200, is provided with a cone-shaped 

sprue opening 302 and a plate 303 that has a seat 304 
adapted to receive an injection nozzle 305. . . . . 
FIGURE 14 illustrates a mold structure which is iden 

tical to that shown in FIGURE 3 except that it is shaped 
for casting of a club without the face insert in place. Note 
that the lower half 1400 has a different shape at 1401 
since, in this case, the insert is not present at the time 
core 1402 is surrounded with the resin shell 1404. There 
fore, the metal boss 1401 is raised higher in FIGURE 14 
by the amount of the thickness of the inserts 1500 and 
1600 illustrated in FIGURES 15 and 16, respectively, and 
described hereafter. The core is aligned in the mold with 
the aid of the sole plate 1405. The sole plate 1405 and 
the two projecting portions of the two cheeks, one of these 
being illustrated by dotted lines at 1406 in FIGURE 14, 
are attached to core 1402 prior to molding by means of 
screws as previously described. 
The mold shown in FIGURE 14 is preferable for use 

with thermoplastic resins in that the shrinkage of such 
resins may tend to produce separation between the side 
edges of the cheeks and the adjacent resin at regions 500 
and 501(FIGURE 5), these tiny cracks appearing along 
the junction-lines 502 and 503. To avoid such cracks, 
inserts 1500 and 1600 are bonded or otherwise fastened 
to the head after molding shell 1404 over core 1402. 
The resulting heads produced in these molds are illus 
trated in FIGURES 15 and 16. The thermoplastic resin 
shell includes the neck 1501, the main semi-elliptical por 
tion 1502 and recess portion 1503 joined to the main 
portion 1502. The inserts 1500 and 1600 are then bonded 
to the head by using screws and/or a synthetic glue, such 
as epoxy. The insert 1500 is a single-piece vulcanized fiber, 
while insert 1600 has two contrasting resin bars 1601 and 
1602 bonded to it for decorative effect, 
Among thermosplastic resins which are suitable for 

making a shell are resins which have high impact 
resistance, resistance to abrasion and chipping. Polyvinyl 
chloride, polyvinyl acetates, copolymers of polyvinyl 
chloride, and polyvinyl acetate, polypropylene, poly 
carbonates, and acrylonitrile-butadiene-styrene are such 
CSS 
Reverting again to the description of the upper mold 

half 200, it is provided with a semi-circular groove 202 
which surrounds the entire cavity. A round rubber string 
like gasket 204, having a circular cross-section, is laid 
in the groove 202. Gasket 204 seals the two halves 200 
and 201 of the mold with respect to each other. 
An additional seal is provided in the form of a ring 
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205 which is slipped over shaft or mandrel in the manner 
indicated in FIGURE 2, to semi-circular grooves being 
provided in the two halves 200 and 201 to accommodate 
the gasket 204, so that the mold becomes sealed around 
the shaft or mandrel between the two halves 200 and 
201. (Seals of this type are required mainly when liquid 
thermosetting resins are used.) 
The transverse cross-section of a modified mold which 

is particularly suitable for casting a shell of thermo 
setting resin is illustrated in FIGURE 13. The lower half 
is identical to that illustrated in FIGURE;2 at 200. The 
upper half 1300 is provided with a straight cylindrical 
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hole 1301 through which the resin is poured into the 
mold. To pressurize the resin thereafter, a piston 1302 is 
inserted into hole 1301 and then the mold is placed in a 
press to exert pressure on head 1304. When thermosetting 
resins are pressurized in this manner before polym 
erization begins, the shrinkage of the resin is reduced. 
Thermosetting resins form a very positive bond between 
the core, insert or metal sole plate, so that screws can be 
eliminated altogether unless desired for decorative, effect. 

Suitable thermosetting resins for casting a shell for 
purposes of this invention are epoxy, polyurethane, 
caprolactam nylon, polyesters and methyl methacrylate. 
Epoxy, polyurethane and caprolactam nylon produce a 
shell having particularly good impact strength, proper 
degree of resilience and rebound characteristics, tensile, 
compression and shear strengths, and resistance to 
scratching. w . . . . . 

Examination of the drawings indicates that shell 26 
completely surrounds core 10 except for the front of 
cheeks 12 and 13. In this manner, the core 10 is sub stantially completely waterproofed. These frontal por 
tions 12 and 13 are waterproofed after appropriate cutting 
off and sanding of those portions 43 (FIGURES 6 and 1) 
which extend beyond the desired loft angle 63 as illus 
trated in FIGURES3 and 6. The core 10 is provided with 
the two excess projections 43, extending beyond the dotted 
loft angle lines 44 in FIGURE 1 and line 45 in FIGURE 6 
in order to provide positive means for mounting, seat 
ing and aligning the core assembly in the mold. Angles 
46 and 47 both are 90° with respect to the flat sole plate 
18. Also, by providing core 10 with two projections 43, 
the face of the club is provided with an extra amount of 
wood which is cut off after completion of the molding 
operation. In this manner, the actual faces 48 and 49 
in the finished club head have two clean wood surfaces to 
be sanded and polished with convex surfaces having a 
radius of from 8 to 10 inches along an X-axis (FIGURE 
6) and the same radius along a Y-axis (FIGURE 7). 

After the face of the head is given the desired 
convexity, the frontal face portions 48 and 49 are covered 
with several layers of waterproofing transparent lacquer 
so that the wood striations of the core 10 are visible on the 
club face. The sole plate 18 is then also covered in 
like manner with several layers of lacquer. The shell 
portion of the head is buffed before applying lacquer to 
the face and the sole plate. 

Before shaft 16 is bonded to core 10, synthetic resin 
ferrule 210, and colored rings 212, 213 and 214 are 
slipped over the shaft in the manner indicated in FIG 
URE 2, These sleeves and rings can be made of such 
materials as phenol-formaldehyde. After the casting 
operation, sleeve 210 is moved over the neck portion 216 
(FIGURE 5) and is fastened to the outer surface of the 
neck 216 by shrinking the sleeves and the rings at a tem 
perature which may be of the order of 212 F. Shrinking 
of the sleeves and rings constitutes the last manufacturing 
step of the head portion of the club. The remaining addi 
tional step is the application of a hand grip to the upper 
end of shaft 16, this step not being illustrated in the draw 
ings since it is known to the prior art and does not 
constitute a part of this invention. . - 
FIGURES 8 through 12 illustrate an optional method 

of making the golf club head. A long rectangular piece 
of hardwood 80 known in the trade as a "dimension 
wood,” is commercially available in such dimensions as 
134' x 3' cross-section and several feet in length. This 
rectangular piece of wood is passed through a machine 
known as a "sticker,” which reshapes the rectangular 
form of this wood into a long piece 90 having a trans 
verse section as illustrated at 91 and resembling a dis 
torted ellipse. This piece of wood 90 is then cut transverse 
ly at right angles to its longitudinal axis in the manner 
illustrated by a dotted line 92, after which the sawed-off 
piece 93 is passed through a milling machine to cut out a 
key-shaped recess 94. This produces a piece of hardwood 
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100 as illustrated in FIGURE 11. A separate rear portion 
101 (preferably having a specific gravity in the order of 
from 0.5 to 0.8) is molded in a properly shaped mold by 
using either a sponged plastic material, such as acryloni 
trile resin or polyurethane, or by molding this piece from 
wood shavings bonded with phenol-formaldehyde or 
epoxy resin, for example. Another material suitable for 
making the rear piece 101 which forms a positive bond 
with the shell when the shell is made of epoxy is hard 
rubber. Suitable glue for attaching the piece of hardwood 
100 to the rear portion 101 is an epoxy resin. 
The composite piece is then used as a core in the man 

ner identical to that illustrated in FIGURES 1 through 
4A or in a mold illustrated in FIGURE 8. The one-half 
of the mold 120 illustrated in FIGURE 8 is, for all practi 
cal purposes, identical to that illustrated in FIGURE 2, 
except that it is shaped so as to produce an integral neck 
121 and ferrule 122. 
The preferred version of the epoxy resin suitable for 

making shells is selected from the diglycidyl ethers of 
bisphenol. 
The preferred hardeners for the epoxy resin are poly 

amine hardeners in which the amine groups are sepa 
rated by between 6 and 30 carbon atoms and preferably 
between about 8 and 20 atoms, on the average, along the 
backbone of the molecular chain of the polyamine hard 
ener. Polyamine hardeners as contemplated herein in 
clude diamines, triamines, tetramines, as well as higher 
polyamines. In most instances, best properties are obtained 
with hardeners of this kind when the backbone chain on 
the average contains between 11 and 16 carbon atoms. 

If the reactive amine groups are too close together in 
the amine hardener molecule, and are used alone, the re 
sultant cured epoxy resin has an impact resistance which 
is too low for use in golf club heads. However, if the 
epoxy resin is cured using a long chain diamine such as 
the polyether diamine 
H2N-CH-CH2-CH-(O-CH-CH2) 

-O-CH2-CH2-CH-NH2 
where n equals about 2 on the average, or if diethylene 
triamine is in combination with a long chain diamine, 
then the cured product has very good impact strength. 
"n=2 on the average' means only that the polyamine may 
consist of a molecule in which n may be zero or a whole 
number, but on the average n equals about 2. It appears 
that this relatively long chain hardener, having about 13 
carbon atoms between the reactive amine groups, pro 
duces a less tightly crosslinked product and, therefore, 
one having improved impact resistance. On the other 
hand, with amine hardeners having an excessively large 
number of atoms separating the reactive amine groups, 
i.e., more than about 30 atoms, the resulting reaction 
product, the cross-linked epoxy resin, is too rubber-like or 
elastomeric and does not have sufficient surface hardness 
or toughness for use in golf club shells. 

It is, however, also possible to produce these high im 
pact resistant cured epoxy resins by using blends of amine 
hardeners where the weighted average distance between 
reactive amine groups on all the hardener portion is es 
sentially between about 6 and 30 atoms between amine 
units. 
The cured epoxy resin club shell as taught herein has 

a very good color stability and excellent impact strength 
and abrasion resistance. An additional advantage of the 
polyether diamine hardener-epoxy resin system is that 
this combination has a relatively low viscosity which per 
mits beneficial processing. For example, when a liquid 
epoxy resin is thoroughly mixed with a stoichiometric 
amount of a polyether diamine where the primary amine 
groups are separated by 5-15 alkyl ether groups on the 
average, the mix has a low viscosity without the need to 
add inert solvent. An important feature of the absence 
of inert solvent is that the mix may be readily degassed 
and the rapid filling of molds is possible. In conventional 
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8 
systems when it becomes necessary to process the ma 
terial in a practical manner, it is possible to reduce the 
viscosity of the resin/hardener mix by the addition of 
inert solvents. Complete degassing of the resin/hardener 
mix becomes difficult in these cases, and bubbles usually 
result from volatilization of the low boiling inert solvents 
during the curing step. It is of very substantial benefit to 
have a system of workable viscosity wherein it is unnec 
essary to add such solvents. The viscosities of epoxy resin/ 
amine hardener systems have also been reduced by the ad 
dition of reactive diluents such as phenyl, butyl or allyl 
glycidyl ethers. However, the excessive use of these re 
active diluents generally may impair physical properties 
such as impact and tensile strength. 
The advantages of the club, and especially of the head 

made in accordance with the disclosed method, reside in 
the fact that a wooden core 10, a sole plate 18, and an in 
sert 25 are integrated into a unitary structure in a very 
positive manner by means of a hard resinous shell, hav 
ing a Rockwell hardness reading in the order of 60 to 
100 on Scale L which completely surrounds the core, the 
three sides of the insert 25, the three sides of sole plate 
18, and the lower part of the shaft, the shell also including 
the neck which thus connects shaft 16 in a very positive 
rigid manner to the head. 
Because of the use of the wooden core, with the end 

grain being substantially perpendicular to the face, the 
dynamic impact characteristic of the club at least is equal 
to, if not better than, the dynamic impact characteristic 
of the very best persimmon clubs, and yet it has the 
advantage of having a very hard shell waterproofing the 
core and also positively integrating all of the parts of the 
head into a unitary structure. 
The epoxy resin and the amine and the polyether di 

amine produce the following desirable end product. It has 
high impact resistance, sufficient hardness to resist scratch 
ing of the highly polished surface, adequate clarity for 
producing any type of desired aesthetic effect, such as 
pearlescence, coloring, etc. 

Example 
Another suitable material for making the shell is a 

phenoxy resin. Phenoxy resins are thermoplastic polymers 
of epichlorohydrin and bisphenol with a molecular weight 
of approximately 30,000. 

Phenoxy has the following molecular structure: 

(H, H. H. H. --0-{X-KX-0----- L &H, I, it insio 
Example 

Caprolactam mixed with a suitable catalyst such as 
a base metal, a hydride or oxide of a base metal. The 
mixture may be cast in a mold around a wood core. 
A suitable formulation is: 

Parts by weight 
Epsilon-caprolactam -------------------------- 100 
Sodium hydride ------------------------------ 1. 
N-acetyl caprolactam ------------------------- 3.5 
The materials are mixed at 160° C. and under a dry 

nitrogen atmosphere and transferred to a suitable mold 
holding a core. Reaction of the caprolactam is complete 
in 10-12 hours at 150-160° C. 
What is claimed is: 
1. A golf club comprising a head having a front face, 

said head including a core having two cheeks constituting 
a part of said front face, a synthetic resin shell surround 
ing said core except said cheeks, a shaft, said shell also 
forming a neck attaching said shaft to said head, a front 
face inset attached to said shell, said shell including left 
and right portions interconnecting the inner edges of said 
cheeks with adjoining side edges of said inset, said front 
face also including said portions and said inset, and a sole 
plate bonded to said shell. 
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2. The golf club as defined in claim 1 in which said 

shell also includes a ferrule, said ferrule being an integral 
part of said neck. 

3. The golf club as defined in claim 1 in which said 
core is a wood block and said sole plate includes means 
projecting outwardly therefrom to facilitate positioning 
said plate with respect to the core, the projecting means 
spacing the plate in a predetermined relation with respect 
to the core. 

4. The golf club as defined in claim 1 in which said 
core includes a front wood block including said cheeks, 
and a rear plastic member bonded to said front wood 
block. 

5. The golf club as defined in claim 4 in which said 
rear member is an expanded resin block having a specific 
gravity in the order of from 0.5 to 0.8. 

6. The golf club as defined in claim 4 in which said 
rear molded block is an expanded hard rubber block hav 
ing a specific gravity in the order of from 0.5 to 0.8. 

7. A golf club having a face, a shaft, a wood core 
having left and right cheeks forming left and right por 
tions, respectively, of said face, a synthetic resinous shell 
surrounding said core with the exception of said cheeks, 
said shell also surrounding the lower portion of said shaft, 
said shell also forming a neck interconnecting said core 
and said shaft, and a face inset and a sole plate bonded 
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to said shell, said inset being mounted in spaced relation 
ship with respect to said core and said cheeks, said shell 
surrounding at least three sides of said inset, said face 
including said left and right cheeks, said inset and that 
portion of said shell which is between said cheeks and 
said inset. 

8. The golf club as defined in claim 7 in which said 
face inset comprises a vulcanized fiber. 

9. The golf club as defined in claim 7 in which said 
inset comprises a polycarbonate resin. 

10. The golf club as defined in claim 1 in which said 
shell also includes a ferrule and at least one heat-shrink 
able ring, said ferrule being mounted about the neck por 
tion of the shell which surrounds the shaft and the ring 
being shrunk thereabout to secure the ferrule in position. 
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