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inner surface 5 of the mold and has spaced ridges 10. 
The mandrel between the ridges 10 is concave, as shown 
at 11, and conical at its end 9a. 
A woven or knit tube of fabric is slipped over the 

mandrel 9 to fit snugly thereover. A trapezoidal sheet 
of uncured rubber 8 is then placed over the fabric tube 
and the longitudinal edges abutted over the mandrel so 
as to form a cone of uncured rubber over the mandrel. 
The rubber cone is then covered by fabric. Various 
fabrics as indicated may be used. If a knit tube is em 
ployed it is slipped over the rubber so as to hug the out 
er conical surface throughout its longitudinal length; or 
if a fabric strip is employed it is cut into a trapezoidal 
shape and positioned over the rubber so as to form a 
conical fabric layer conforming to the shape of the rub 
ber cone. Thus, for example, I may employ the fabric 
referred to in my said Patent No. 2,115,119. It is con 
venient to coat the side of the fabric which is to overlie 
the rubber with a rubber cement to assist in the final 
molding operation. 

I prefer to employ a fabric so woven or knit that there 
are cord or yarn portions which align themselves in on 
gitudinal lines, there being a depression or space between 
the said longitudinal lines into which the rubber may 
protrude, as will be described below. Many forms of 
fabric can be made which give this result. Thus, a fab 
ric composed of relatively closely spaced cord or yarn 
with widely separated and sparsely arranged woof or 
fill of much finer cord or yarn. Such fabric is used in 
forming tires and is illustrated as one of the forms of 
fabric which may be employed in said Patent No. 
2,115,119. The fabric is arranged so that the cords run 
longitudinally of the grip. If a ribbed knit fabric is em 
ployed, the fabric is arranged so that the ribs run lon 
gitudinally of the grip and the spaces between the ribs, 
being depressed below the ribs, are filled with and cov 
ered by rubber to give longitudinal lines of cord, i. e., 
yarn, as will be further described below. 
The mandrel is then placed in one half of the mold so 

that the ridges 10 and 2, whether spiral or circumferen 
tial, are preferably positioned opposite each other. 
When the split mold is assembled over the mandrel and 
the ends closed by the end closures 6 and 7 and sub 
jected to heat and pressure, the rubber sheet is cemented 
together at its edges and the fabric is fused to the sur 
face of the rubber; and the rubber conforms to the mold 
and the mandrel, forming convex protuberances circum 
ferentially of the inner surface of said rubber sleeve 13 
of the radius of curvature of the concave portion 11 of 
the mandrel and spaced at equal intervals longitudinally 
of said sleeve, and with a concave portion 12 positioned 
between the convex portions corresponding to the radius 
of curvature of the convex ridge 10. The radius of 
curvature of the convex portion 13 of the grip is greater 
than the radius of curvature of the concave portion 12. : 
The outer surface of the molded grip is conical at 14 
corresponding to the slope of the conical portion 5 of the 
mold, and with an outer periphery at any section which 
is circular and has a concave circular depression 15 cor 
responding to the circular ridge 2 of the mold. If the 
ridges are spiral the depression 15 will be spiral. The 
preferred form is to use circular ridges 2 to form circu 
lar depressions 15. The concave portion 12 and the 
depression 15 are positioned opposite each other. These 
provide for a thickness of rubber which is less than the 
thickness of rubber between the convex portion 13 and 
the outer Surface 14 of the rubber sleeve. It will be ob 
served that as illustrated the grooves 12 are between 
the convex portion 13 and these convex portions are 
thus spaced longitudinally of the sleeve at the interval 
of said grooves 12. 
The mold is then separated and the mandrel and the 

holded sleeve removed from the mold. The sleeve may then be stripped from the mandrel, the convex portion 13 distending to permit the ridges 12 to pass through 
the sleeve. The resultant sleeve is shown in Fig. 3 and 
it will be seen that it has an exterior smooth conical sur 
face 14 equal to the conical surface 5 and the interior 
convex, portion 13 alternating with the concave portion 
12. The internal diameter of the sleeve of the convex 
portion 13 is less than that of the concave portion 12. 
The fabric 2' is cemented and glazed over with the rub 
ber due to the molding operation, and this is equally 
i for the fabric 16' positioned on the exterior of the 
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4. 
The overflow rubber at the seam is trimmed by grind 

ing the seam smooth. The exterior glaze of rubber is 
removed by a grinding operation. This is conveniently 
done by placing the molded rubber grip, after the ex 
cess rubber present at the seam has been removed, onto 
a mandrel which is rotated by a motor at high speed. 
A piece of emery cloth is then held against the rotating 
surface and advanced longitudinally of the rotating grip. 
By regulating the degree of pressure and the number of 
passes the amount of rubber and fabric removed may be 
controlled. I prefer merely to abrade the outer surface 
of the grip sufficiently to remove the glaze over the 
fabric, produce a smooth conical surface, and to rough 
en the fabric material. I do not desire to cause the fab 
ric to stand above the rubber surface in ridges or to 
cause the rubber to stand in ridges above the fabric. 
The generally conical outer surface of the molded grip 
before grinding makes for easy and uniform removal of 
the outer surface to give a relatively smooth outer coni 
cal surface interrupted by the circumferential groove 15 
or similar spiral grooves, if such are used. 

In this manner the outer layer of glazing rubber is 
removed and a portion of the fabric is ground away to 
reveal fabric arranged in longitudinal lines, as shown at 
16, between which are positioned lines of rubber at 
the surface of which substantially no fabric is present. 
By grinding away a portion of the cord as well, any 
filamentary material employed in constructing material, 
that is, yar?n or twine or whatever other equivalent filla 
mentary used in forming the fabric will be roughened 
to improve the gripping action. If the twine, cord or 
yarn is twisted, the surface of the cord or yarn will ap 
pear to consist of a series of short cord portions illus 
trated at 17, all lying parallel and aligning themselves 
in the longitudinal line 17. Other patterns defining 
the fabric lines will be obtained, depending on the na 
ture of the cord or yarn and the weave or knit pattern employed. 
The Surface of the grip is generally smooth in that 

the surface of the rubber and the exterior surface of 
the cord are upon substantially the same surface. The 
fabric does not protrude above the rubber to give ridges. 
The portion of the grip in the depression 15 formed by 
the circular or spiral groove will generally not be ground 
away. 
The molding of the rubber so that the surface 14 is 

conical permits of the abrasion action to reach all por 
tions of the surfaces between the depressions 15. The 
interior of the grip has the convex portion 13 formed 
by the concave depressions 11 of the mandrel interme 
diate the concave grooves or depressions 12 formed by 
the ridges 10 of the mandrel which are opposite the 
grooves 15 on the exterior of the sleeve formed by the 
ridges 2 of the mold. The thickened portions are reduced 
or necked down at their ends to form the grooves 12 
and 15. 
The sleeve may then be mounted upon the sport club, 

as, for example, a golf club, in the usual manner by 
using the usual rubber cement which is now generally 
employed in mounting rubber golf grips on golf clubs. 
The club is pushed through the sleeve into position. 
Since the external diameter of the golf club is larger 
than the internal diameter of the sleeve at the convex 
portions 13 and approximates the internal diameter of 
the sleeve at the concave portions 12, the distension 
of the rubber at the portions 13 occurs with substan 
tially none or only minor distension at the portions 12. 
The rubber cement is squeezed out between the surface 
13 and the surface of the club forming a thin film of 
cement with a thicker film of cement at the positions 
12 where there is substantially none or only minor dis 
tension. The shaft is thus gripped strongly at 13 and 
cemented in place with thicker cement portions appearing 
at 23 at the position of concavities 12. 

It will be observed that the distension of the convex 
portions 13 causes the portion 14 to bulge out as shown 
at 21, and this occurs at each convex portion 13 so 
that the resultant golf grip is in the form of a series of 
circumferential protuberances having generally the shape 
of the Surface of a torus, although the exact form of 
the curve is not as important as that there shall be 
annular rings of rubber, preferably convex, which are 
radially distorted and in tension with alternating con 
cave portions between the convex portions. The inter 
mediate grooves 12 need not be in tension and prefer 
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ably are under little or no tension, so that the rubber 
may be distorted and tensioned at the convex portions 
as indicated, and separated by concave grooves 20 posi 
tioned in the concave portions. The grooves are posi 
tioned at the portion corresponding to portion 15 in the 
molded structure as shown in Fig. 3. 
The portions 21 are spaced apart, as described above, 

in such manner that when gripped each finger of the 
hand is on one of the bulges 21. The bulges 21 are 
under radial tension resulting in an increased resilience 
and the "feel' to which reference has been made. 
The form shown in Figs. 7-9 is formed by displacing 

the mandrel one-half the distance between the ridges in 
the mold so that the ridges in the mandrel instead of 
being opposite the ridges in the mold are between the said 
ridges. The parts corresponding to the parts shown in 
Figs. 1-6, inclusive, appearing in Figs. 7-9 bear an addi 
tional prime number. 
The split mold 1' is the same as mold 1 and the man 

drel 9’ is the same construction as 9, having a conical 
end portion 9'a and spaced ridges 10' and concave sec 
tions 11. 
The rubber and fabric or other textile material de 

scribed in connection with the previous form are placed 
on the mandrel in the same manner as described above. 
The rubber covered mandrel is placed on the mold with 
the concave portion 12", corresponding to 12, being posi 
tioned between the ridges 2' and equally spaced there 
from instead of opposite the ridges 2 as in the previous 
form. The mandrel is closed and the rubber cured as 
before. The cured rubber sleeve on the mandrel again 
conforms to the mold and mandrel, forming convex 
protuberances 13' on the inner surface of the sleeve of 
the radius of curvature of the concave portion 11’ of the 
mandrel and spaced at equal intervals longitudinally of 
the sleeve and with concave portions 12 corresponding 
to the radius of curvature of the convex ridges 10'. As 
described in connection with the previous form the radius 
of curvature of the convex portion 13' is greater than 
the radius of curvature of the concave portion 12'. The 
outer surface of the molded grip is conical correspond 
ing in slope to the conical inner surface 5' of the mold 
1 with a circular peripheral section. It has a conical 
circular depression 15 corresponding to the ridge 2''. 
As previously stated for the previous form, if the ridge 
is spiral, the depression 15 is spiral. 

I prefer, as previously, to employ circular ridges 2' 
to form circular grooves 15'. The ridge 2' is posi 
tioned centrally of the concave portion 11’ and inter 
mediate between the ridges 10'. This is the only sub 
stantial difference between the two forms of molded 
sleeves. Externally they appear substantially the same, 
and internally the convex and concave portions are dis 
placed longitudinally, as compared with the form of 
Figs. 2 to 6, inclusive, one-half the interval between the 
circular ridges on the mold surface. 
The sleeves are finished in exactly the same manner 

as in the case of the form of Figs. 2-6, inclusive, and 
are mounted on the club in the same manner. When 
mounted on the club a substantially different configura 
tion of the external surface of the grip is obtained, as 
is illustrated in Fig. 9. 

It will be observed that the grooves 15' are at the 
Crown of the convex portions instead of in the concave 
portion between the crown of the adjacent convex por 
tions, and the position of the grip between the grooves 
instead of being circumferential and convex are circum 

O 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 
ferential and concave. The convex portions 21' have 
circumferential grooves 20' positioned at the crown of 
the bulge, as described above. Between the grooves are 
concave portions 21a which thus form the finger receiv 
ing grooves instead of the bulges 21 of the previous 
form. Each of these grooves is spaced as described 
above at the normal finger spacing determined by the 
spacing of the grooves 12' and 2'. 
The exterior surface of the grip in both forms is, as 

described above, composed of longitudinal lines formed 
of the aligned cord portions each separated by parallel 
lines of revealed rubber, with substantially no rubber 
glazing over the abraded surface of the fabric. This 
cord formulation is obtainable by various expedients 
which have been used in the practice and maybe also 
employed in the construction of this grip. Thus, basket 
Weave or stockinette material or fabric material such 
as illustrated in my said Patent No. 2,115,119 may be 
employed. Other types of fabric formed of cord, yarn, 
twine, thread or other textile filaments formed of cotton, 
Wool or synthetic plastics or other equivalent textile 
material may be employed for such purpose, as will be 
understood by those skilled in the art. 
The surface is a slip-resistant surface due to the fabric 

exterior and to the fact that rubber lines are positioned 
between fabric lines with few, if any, fabric lines at 
the surface crossing the rubber lines or circumferentially 
of the grip. The exterior is, however, smooth so that 
the grip, being non-slip, is not rough and will not injure 
the player's hands when gripped. 
While I have described a particular embodiment of 

my invention for the purpose of illustration, it should be . 
understood that various modifications and adaptations 
thereof may be made within the spirit of the invention 
as set forth in the appended claims. 

I claim: 
1. A sports club grip suitable for installation on a 

Sport club shaft which comprises a hollow rubber sleeve having, alternate thick and thin portions along its length, 
the thick portions comprising, when viewed in longi 
tudinal cross-section of the sleeve, protuberances within 
the interior of the sleeve, the thin portions being the 
necked down ends of the thick portions, the structure 
being such that on applying the sleeve to a shaft having 
a diameter larger than the inner diameter of the sleeve 
the protuberances are, due to the necked down portions, 
flexed outwardly and the outer surface of the sleeve 
opposite the protuberances becomes tensioned; the thick 
portions.of said sleeve being approximately the average 
finger width of a user. 

2. The grip of claim 1 wherein the thick and thin 
portions are arranged circularly around the sleeve. 

3. The grip of claim 1 wherein the thin portions 
have an inside diameter such that on application to a 
shaftsmall channels are formed between the sleeve and 
the shaft at such thin portions. 
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