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'''. This invention relates to the method of impregnating 
wooden, golf heads with winyi resins for rendering the 
|head resistant or immune" to the effects of moisture Such 
as swelling, deformation, and eventual deterioration, and 
otherwise to improwe its physical character, to change 
its physical properties, to toughen it, and generally giving 
it those characteristics which : it is desired to have im 
parted therto. 

Heretofore heads have been impregnated with mate 
rials but they did not have a low moisture transmission 
and did not prevent. SWelling. . . Also a method has been 
employed in which a fiuid polymerizable non-Stabilized 
resin or monomer is used in Such a manner as to allow 
the monomer to polymerize after it has penetrated into 
the wood, with the attendant difficulty of controlling polymerization. 
This method has "" a - major drawback, namely resin 
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higher solid content of the solution to be used, and still 
achieve the desired penetration. Thereafter the, head is 
removed and partially dried at room temperature and 
then completely dried at an elevated temperature as 
before. 
By so impregnating the head I am able to control the 

weight of the head so as to eliminate unnecessary coring 
in order to insert weights as has been the prior practice; 
I am able to produce a more stable head in that the 
fibers in the head are adequately coated with the resin; 
an improved toughness of the material of the head, is 
achieved, all with the added result that the head· has a 
low moisture transmission and is more resistant to taking 
on moisture and swelling in use. 

Other features , and advantages will be apparent from 
the specification and claims when considered in connec 

" tion with the drawings in which: 
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exudation, which may occur Subsequent to penetration : '' ? 
and after the heads have been remowed from the im 
pregnating bath to be dried, with undesirable surface 
tackiness accompanying Such exudation. ..." This has been 
a problem of long standing which heretofore required 
Special and expensive finishing treatment steps. 

It is among the objects of this invention to provide 
improved .methods of impregnating a golf club head 
whereby the treatment is controllable to achieve uniform 
deep penetration into · the head as well as optimum and 
lasting moisture-resistant resin impregnation of the article 
without the accompanying exudation and Surface tacki-- 
neSS heretofore experienced. ? * 
· ·This is accomplished by employing an impregnating 
resin in the form of a winyl polymer or copolymer thereof 
in a mixture of . solvents of the class of ketones and of 
the | class ~~ of aromatic hydrocarbons, preferably such 
solvents having different wapor pressures and different 
evaporation rateS at room temperature so , as "to" provide 
an impregnating solution of low wiscosity and high pene 
trating power and by Subsequer-tly controlling the rate 
of ewaporation of the solvents from the club head in a 
manner to discourage and avoid resin exudation. 
In one form of the invention employed for impreg 

nating the heads, the heads are immersed in a bath of 
the impregnating Solution at atmospheric pressure for a 
predetermined length of time Sufficient to permit the de 
sired penetration, after which the heads are remowed 
and subjected to a " partial drying at room temperature 
during which time the ketone solvent ewaporates more 
rapidly than the aromatic hydrocarbon solvent from the 
Surface of the head and, in effect, builds up a resin bar 
rier which prevents exudation of the resin when the 
heads are thereafter Subjected to - a · drying period at a 
high , temperature to complete.' the ewaporation of ? the 
solvents, therefrom. 

Another · method of forming the heads . is to subject 
the heads to vacuum until a stable condition is achieved 
and - thereafter impregnating the head at high pressure 
with the impregnating Solution. This procedure greatly 

* Figure 1 is a side view, partly in section, of a wooden 
golf club head. 

Fig. 2 is a top view, partly in section, of the head. 
Fig. 3 is a sectional wiew taken on line 3-3 of Fig. 1. 
The golf club head * 10 is made of wood, preferably 

persimmon, and is shaped to the required shape. … It is 
then impregnated with an impregnating . solution com 
prising a polymerized resin and a mixture of solvents 
of the class of ketones and of the class of aromatic 
hydrocarbons, which solution has a low wiscosity and 
high penetrating power so that the impregnation will 
extend into the head a substantial distance from all faces 
thereof as indicated by heavy shading in the sectional 
views. of .the drawings. After the solvents have been 
removed, there will be incorpororated in the head the 
polymerized resin so that the head has a low moisture 

' transmission and is resistant to Swelling in response: to 
35 moisture surrounding the head. 

Preferably, the polymerized resin comprises polywinyl 
idene chloride (Geon 222)) * although winyl polymers and 

| copolymers thereof Such as polywinyl chloride and co 
40 

polymers thereof may be used. These resins are such. 
that when impregnated into the body." of the head tend 

| to coat the wood fibers and to toughen the head. Also, 
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|heads impregnated with polywinylidene · chloride partic 
ularly have a low moisture transmission, and substan 
tially resist the passage of moisture into the head and 
the wood fibers thereof so as to prevent undesirable 
swelling of the head. The resin so incorporated in the 
|head tends also to add weight to the head in desired 
'amounts to control the weight of the head as required. 
With the heads of the present invention coring thereof, 
as now employed for the insertion of the usual weights 
in the head, is eliminated or greatly reduced. 
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shortens the time " for , treating the .. head ... and permits · a · · 

The ketones used in the solution are those which dis 
solve the resin, reduce the wiscosity of the solution, swell 
the 'Wood .to permit better penetration of the solution 
and have a high ewaporation rate. While diethyl ketone, 
methylethyl ketone, methyl isobutyl ketone and the like 
may be used, it is at present preferred to use acetone. 
The aromatic hydrocarbons used in the solution are 

those which have some solvent effect on the resin, cause . . 
the solution to have a greater penetration into the wood' , 
and act to stabilize the solution. Also they are the ones 
which can be readily evaporated from the head, although 
they have a lower evaporation , rate than the ketones. 
Examples of Such aromatic hydrocarbons are toluene 
aromatic and Xylene aromatic. •· · · * 

It is at present preferred to have a solution with a 
predetermined solid content which will readily penetrate 
the heads and yet which will supply the necessary resin 
in the finished head to produce the desired results. For 
example, when the heads are impregnated at normal. 
atmospheric preSSure, a 12% solution has been found to. 
be highly satisfactory. This, of course, can wary slightly 
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in either direction depending upon the density and nature 
of the wood of the "head. When pressure impregnation 
is employed wherein the solution is forced into the pores 
of the head under substantial pressure, Solutions of be• 

* tweera - 24': to 27% ..." have been found ~ most satisfactory. 
However, here again this percentage may vary slightly 
above and below these values depending upon the mature 
of the head, i.e., the density of the wood and other 'charac* 
teristics affecting the penetration of the resin. 

' it will be noted from the shading in the drawings that 
the ''impregnating resinS " extend a substantial distance in 
from each surface of the head. With this depth of pene 
tration, the groowes 11, 12 for the usual face plate 13 
and Sole plate 14 in the face 15 and bottom Surface 16 
can be Safely cut "Since there is. Substantial resin content 
inwardly of these cutS So that passage of moisttire into 

?. the "head through "the "cuts is effectively prevented. :) . Fur 
ther the face plate can be cemented in position by means 
of an epoXy resin which not only adheres the face plate, 
which" may be "of plastic, fiber or the like material, to 
the head but also aids in . Sealing the cut and preventing 
moisture from "passing into the head. Similarly, the sole 
plates can be adhered to the bottom by epoxy resin or 
they can be · Secured by screws 17. " When this is done, 
it, is "preferred to coat the screw_with an epoxy or equiva 
lent resin to Seal the screw holes as indicated by the shad 
ing in FigS. 1 and 2 So that the passage of moisture along 
the ScrewS and into the head is substantially elimiraated. 

It will be seen, therefore, that I have provided a nowel 
golf head of the wood type which is - impregnated with a 
polymerized resin, preferably poiyvinylidene chloride, to 
an " extent "which effectively prevents the swelling of the 
head, and which resin coats the fibers of the head to, in 
effect, Seal them from moisture, and which is provided 
with a "Smooth Outer Surface since the impregnation of 
the head by my nowel method prevents exudation of the 
resin. 'from the head during ' drying ? thereof. " " 
'The head of the present invention can be produced 
by impregnation at atmospheric pressure or by a pressure 
impregnation proceSS. Fach of these processes will be 
described and in order to clearly understand the processes 
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specific values utiiized in each are being given by way. of '"' 
· example. ~ 
"ln, the process Wherein the heads are impregnated at 
atmospheric pressure, the heads are permitted to stand 
and are air" dried for a period of at least a week. They 
are then immersed in a tank of impregnating solution for 
a period of approximately 66 hours. The solution com 
prises - a resin, preferably a polywinylidene resin (Geon 
222) dissolved in a Solvent comprising half acetone and 
half, toluene. : "The Solution has a 12% solid content. 
Sucha. Solution can be produced from 5 gallons acetone, 
5'gallonS_toluene and 9.45 pounds of resin, which...solu 
tion' is vigorously agitated during · the mixing thereof. 
The Viscosity of the 'solution at 75° F, or room .tempera 
ture is l9-20 Seconds as determined by a Zahn No. 2 
cup and the specific gravity is .881. ~ 

After the heads have been .' immersed for 66 hours 
they are remowed from the soitution and are partially dried 
at fOOm .teriaperature of between 60°-100° F. . for from 
‘±" to 12 hours , and preferably for 12 hours at 75° F. | 
have · found that this is an inaportant step in preventing 
exudation from the heads. . A possible explanation of 
this.discowery is that acetone which has a relatively high 
eVaporation. rate, it being about 5-1 with | respect to 
toluêne, is ewaporated siowly from the surface of the 
heads and , the resin therein will set up a barrier to the 
exudation of the resin from the head as the remainder of 
he Sokwent is driven off from the head, Higher termmpera 
tures at this "time would build up wapor pressures in the 
head and drive out the resin. The heads are thereafter 
finish-dried in a heating chamber or hot roon having 
a good circulation of air therein. and being at a termpera 
ture of approximately. 150° F. for 24 hours or . 125°. F. 
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for 40 hours, after which the heads - are retamoved and 
processed into golf clubs. 

If the heads are to be pressure impregnated they are 
inserted in a vessel and vacuum of up to 25 inches of 
mercury applied to the vessel and the vacuum is main 
tained on the vessel for a period of 10-30 minutes or 
until the reading becomes stable indicating a complete 
evacuation of the heads. The vacuum is shut off and the 
impregraating solution is placed in the vessel under a 
minimatum of 90 pounds p.S.i. pressure. Since the im 
paregrinating material is being forced into the heads "under 
preSSure, it can have a higher solid content. At present, 
it is preferred to have a solid content of 24%. The heads 
are left under pressure for 24 hours.and are then removed 
and air dried at room temperature for from 4-12 hours. 
Thereafter they are dried in the hot roorm at a temperature 
of 1509° F. for 24 hours. ~ 
The feature of applicant's nowel methods resides in . 

the fact that a deep penetration is obtained and that the 
heads are partially dried at room temperature after" they 
are taken from the solution which sets up a ? barrier in 
the Surface of the heads which prevents exudation of the 
resin while permitting the solvents to be remowed at the 
high temperature, thus producing an improved head. 

Variations and modifications may be made' within , the 
scope of the claims and portions of the improvements may 
be used without others. ~ 

I claim: · · · 
1. The method of treating wooden golf club heads 

which comprises the steps of impregnating said head with 
a". Solution of resin dissolved in a solvent mixture com 
prising a Soivent of relatively high ewaporation rate arid 
higher boiling point and another Soiverit of lower evapora 
tion rate and lower boiling point .for a period of time 
sufficient to attain a deep penetration of the solution into 
the.head; partially drying the head at room temperature to 

.. effect evaporation from the surface of the head of the 
Solvent of higher evaporation rate to form a barrier to 
exudation of resin from, the head during a finish-drying 
operation; and then finish-drying the head by subjecting 
the head to an elevated temperature for a predetermined 
period to effect evaporation from the head of the solvent 
of lower ewaporation rate. " " . : ' 
"2. The method of treating wooden golf club heads 
which comprises. the steps of impregnating said head with 
a. Solution of winyi resin polymer or copolymer thereof 
dissolved in a Solvent mixture comprising a ketone and ?? " 
an aromatic hydrocarbon for a period of time sufficient 
to attain a deepen penetration of the resin; partially dry 
ing the head at room temperature to effect evaporation of 
solvent from the Surface to form a surface barrier re 
Sistant.to the exudation of resin from the head during a 
finish-drying operation; and then finish-drying. the head 

' ' by Subjecting the · head to an elevated temperature for 
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a predtermined period to effect ewaporation : of the · re 
maining solvent from the head. · · 

? 3. The method of treating wooden, golf ) club heads 
which comprises immersing the head at atmospheric pres 
Sure ''im - a bath of a Solution of polywinylidene chloride 
diSSolved in a mixture comprising acetone and toluene 
for a period of time Sufficient to attain a deep penetra- " 
tion of the resin; partially drying ...the head at room tem 
perature to effect ewaporation from. the surface · head of 
the ketone to form a Surface barrier resistant to exuda 
tion of resin from the head during a finishing-drying 
operation; and then finish-drying the head by subjecting 
the head to an elevated temperature for a predetermined 
period to effect ewaporation from the.head of the remain 

' img solvent. ~ 
*•The method of treating wooden golf club · heads 

which comprises the steps of subjecting the head to a vac 
uum to withdraw air therefrom , until a stable condition 
exists; · applying, under preSSure, an impregnating solu 
tion of polywinyiidene chloride in a solvent mixture.com 
prising a ketone and an aromatic hydrocarbon for a pe 
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riod of time sufficient to attain a deep penetration of the 
Solution; partially drying the head at room temperature 
to effect ewaporation of th? solvent mixture from the 
Surface of the head to form a surface barrier to exuda 
tion of polywinylidene chloride from the head during a 
finish-drying operation; and then finish-drying the head 
by Subjecting the head to an elevated temperature for a 
predetermined period to effect evaportion of the remain 
ing solvent from the head. ~ 

5. The method of treating wooden golf club heads 
which comprises the steps of immersing the head in a 
bath of a - Solution of polywinylideme chloride dissolved in 
a solvent mixture comprising a ketone having a high 
rate of ewaporation and adapted to lower the wiscosity 
of the Solution, Swell the wood and increase the penetra 
tion of solution into the wood and an aromatic hydrocar 
bon having a lower rate of evaporation and adapted to 
increase the penetration of the Solution into the head and 
to stabilize the solution, said heads being maintained in 
the solution for a period of time Sufficient to attain a deep 
penetration of the resin into the head; partially drying 
the head at room temperature to effect ewaporation from 

10 

15 

20 

the surface of the head of the solvent mixture to form a " ", 
Surface barrier resistant to exudation of resin from the 
|head during a finish-drying operation; and then finish-dry 
ing the head by Subjecting the head to an eleWated tem 

25 

perature for a predetermined period, to effect ewapora 
tion from the head of the remaining solvent. 

6. The method of treating . Wooden : golf ) club heads 
which comprises subjecting the heads to impregnation in 
a bath of dissolved polymer Substantially comprising 
winyl resin in a solwent mixture of an aromatic hydro 
carbon and a ketone providing a wiscoSity at 75° F. in 
the order of 19-20 .. seconds as measured in terms of 
Zahn No. 2 cup, and a concentration of the polymer in 

30 

35 

6 
the order of 12%; _maintaining said impregnation sub 
Stantially at room · temperature for a period of time long 
enough to effect a deep penetration; partially drying the 
|head at room temperature long enough to effect the 
eVaporation of a significant portion of the solvent mixture 
from the surface to provide a surface barrier to prevent 
resin exudation from the article; and them subjecting the 
article to a period of finish-drying at an elevated tempera 
ture iong enough to effect ewaporation from the article 
of the residual solvent. ~ 

7. The method of treating wooden goif club heads 
which comprises the steps of subjecting the heads to a 
wacuum environment long enough to effect Substantial 
ewacuation from the wood of entrained air; subjecting the 
evacuated heads to pressure impregnation in a bath of a 
winyl resin of a concentration of about 24% contained 
in a mixture of an aromatic hydrocarbon and a ketone 
substantialiy at room temperature and long enough to 
effect substantial penetration of the head with the resin; re 
mowing the heads from the bath and partially drying 
them at room temperature to effect the ewaporation from 
the surface of a portion of the solvent mixture to form a 
'surface barrier to prevent resin exudation from the head; 
and then subjecting the heads to a period of finish-drying 
at an elevated terraperature long enough to effect ewapora 
tion frorn the article of residual solvent. 
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