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METHOD OF MAKING RACKET CORD 
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Filed Mar. 6, 1956, Ser. No. 569,765 
9 Claims. (Ci. 57-162) 

This invention is a continuation-impart of my co-pend 
ing application Ser. No. 473,922 ?led December 8, 1954, 
and now abandoned, and relates to cords and in particular 
to cords used for the stringing of rackets for tennis, 
badminton and the like and to a method of making them. 

It is the object of the present invention to provide a cord 
suitable for stringing a tennis or like racket which is of 
satisfactory performance and appearance. 
The properties required in cords if they are to be satis~ 

factory for stringing rackets are such that of the natural 
?lamentary materials, only natural gut has found general 
acceptance. Gut is, however, very expensive and many 
attempts have therefore been made to produce cords from 
synthetic ?lamentary materials. None of the substitutes 
so far proposed, however, has all the properties required 
and natural gut is still considered to be the only satis 
factory cord for use in high quality rackets. 
The present invention is based on the discovery that 

racket cords which are as good as natural gut can be pro 
duced from materials made of a synthetic ?bre-forming 
polymer having the formula R.X.R1.Y. where R and R1 
are hydrocarbon radicals and X and Y are amide or ester 
radicals, provided that the cord is built up in a particular 
manner from the component materials and that the mate 
rials are bonded together by means of a special adhesive. 
In this manner cord can be produced which does not 
stretch or wear unduly when subjected to continued impact 
with a ball, so that rackets equal in properties to those 
strung with natural gut can be obtained. The polymers 
which give the best results are polyhexamethylene adip 
amide, the polymer obtainable from amino-caproic acid 
and polyethylene-terephthalate. 
The production of cord in accordance with the present 

invention is carried out by spirally wrapping a ?lamentary 
core with one or more layers of wrapping material, both 
the core and the wrapping material being made of a ?bre 
forming polymer as de?ned above, and bonding the wrap 
ping to the core by means of an adhesive containing a 
high concentration of a phenol together with alcohol 
soluble nylon. The best results are obtained with phenol 
itself, i.e. monohydroxybenzene, but other phenols which 
have a softening action on the polymer, e.g., cresol, a 
xylenol or resorcinol, may be employed. 
The phenol concentration should be between 40% and 

80% and the nylon concentration between 10% and 40%. 
In addition the adhesive may contain up to 40% of an 
alcohol, particularly methyl, ethyl or benzyl alcohol. 
After winding the cord is heated to drive off the solvent 
and simultaneously is slightly stretched. 
The helix angle of the spiral wrapping is of importance 

in obtaining cord having the required properties. In gen 
eral it should be between 30° and 70° and is preferably 
about 40° to 50°. 
The best cord is obtained by using a single mono?la 

ment of heavy denier, e.g., about .03" diameter, as a core 
and wrapping it with two layers of opposite hand of mono 
?laments having a diameter of about .006". A cord of 
somewhat lower quality, though still capable of giving 
satisfactory results, is obtained if a number of strands of 
multi?lament yarn, e.g., of 210 denier, are used for the 
core and wrapping instead of the mono?laments. 
The invention will now be more particularly described 

with reference to a preferred method of producing cord 
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suitable for stringing a tennis racket, and illustrated in the 
accompanying diagrammatic drawings wherein: 
FIGURE 1 shows the steps in forming a cord, and 
FIGURE 2 shows the construction of a cord formed 

by a mono?l core wrapped with two layers of mono?ls. 
As shown in FIGURE 1 a nylon mono?lament 0.042" 

in diameter forming a core A and ‘wound on a let-off 
bobbin 1 of a wrapping machine was passed over tension 
ing rollers 2 and through a bath 3 containing a bonding 
solution consisting of 6 parts of phenol, 2 parts of alcohol 
soluble nylon and 3 parts of water by weight. The core 
was then passed upwardly through the wrapping machine 
represented by the bobbins 4 where it was spirally wrapped 
with two layers of nylon mono?lament 0.005" in diameter. 
As shown in FIGURE 2 the ?rst layer B was wrapped in 
an anti-clockwise direction with a ribbon of 23 ?laments 
and was immediately followed by the second layer C 
which was wrapped in a clockwise direction with a ribbon 
having 25 ?laments. Excess bonding solution was wiped 
off at 5 (FIGURE 1) and the wrapped cord D was wound 
around an intermediate take-off drum 6 mounted above 
the wrapping machine at a peripheral speed of 27 inches 
per minute. 
Two drying tubes ‘8 and 9 were used, each consisting of 

a 10 foot length of heat-resisting glass tubing having an 
electrical tape heating element wound spirally around the 
surface and covered by lagging. Each tube was thermo 
statically-controlled to a temperature of 150° F. at the 
bottom and graduated to 250° F. at the top end. 
The wrapped cord D from the machine was led up the 

?rst tube 8. The cord was then passed downwardly 
through the second tube 9. 
On emerging from the second tube the dried cord was 

wound up on a take-01f drum 7 at a speed of 28% inches 
per minute, the ?nal gauge of the cord being 0.058". 
The physical properties of the cord Were: 

Breaking load _________________________ __lbs__ 125 
Elongation at break ________________ __percent__ 45 

The impact strength of the cord was of the order of 
twice that of natural gut. 
Cord may be prepared in a similar manner by wrap 

ping a core of nylon or polyethylene-terephthalate with 
a single layer of nylon or polyethylene-terephthalate in 
the form of a mono?lament 0.005" in diameter. 

Preferably the core and the wrappings both have the 
same chemical composition, e.g. are both made of nylon 
or both of polyethylene-terephthalate. 
The material used may be dyed to a natural gut colour 

so that cord is obtained which not only is equal in per 
formance to natural gut but is also almost indistinguish 
able from it in appearance. 
Cords may alternatively be made of a core of nylon 

mono?lament or yarn and a wrapping of nylon yarn. 
A suitable yarn for wrapping is of 210‘ denier. Such a 
cord is also suitable for stringing a racket but its appear 
ance and durability are not as good as that of the cords 
described above made wholly of nylon mono?laments. 
An alternative construction may be obtained by cov 

ering a core, consisting, e.g. of a nylon mono?lament of 
0.010" in diameter, with a series of alternate clockwise 
and anti-clockwise wrappings of 0.005” diameter nylon 
mono?lament, the number of wrappings being such that 
the ?nished diameter of the cord is between 0.020” and 
0.060”. 
The core is treated by the application of the phenolic 

adhesive before each pair of wrappings is applied. 
Instead of using individual mono?laments or yarns as 

the wrapping material a number of mono?laments or 
yarns adhered together to form a tape about %" wide 
may be used, as may a tape obtained by extrusion or 
by cutting from sheet materials. The advantage of using 
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a wrapping material in tape form is that wrapping can be 
carried out much more rapidly than if a number of mono 
?larnents or yarns fed from separate packages are em 
ployed. 

Having now described my invention, what I claim is: 
1. A method of making a racket cord which com 

prises coating a core having a diameter of from 0.020 
inch to 0.060 inch of textile material made of a syn 
thetic ?bre-forming polymer having the formula RXRIY, 
where R and R1 each represent hydrocarbon radicals and 
X and Y represent a radical selected from the group con 
sisting of amide radicals and ester radicals, with a liquid 
adhesive containing from 40% to 80% of a phenol and 
of from 20% to 40% of alcohol-soluble nylon, spirally 
wrapping thereon at least one layer of a wrapping ma 
terial applied as a ribbon of filaments at an angle of 
from 30° to 70° with respect to the longitudinal axis of 
the core and made of a synthetic ?bre-forming polymer 
having the formula RXRIY wherein R, R1, X and Y 
have the meanings given above, heating the wrapped 
cord to a temperature between 150° F. and 250° F. until 
the phenol is substantially removed therefrom and simul 
taneously stretching the cord. 

2. A method according to claim 1 wherein the phenol 
employed is monohydroxybenezene. 

3. A method according to claim 1 wherein the liquid 
adhesive contains from 40% to 80% of monohydroxy 
benzene, from 10% to 40% of alcohol-soluble nylon and 
an alcohol in an amount not exceeding 40%. 

4. A method according to claim 1 wherein the poly 
mer is polyhexarnethylene adipamide. 

5. A method of making a racket cord having a diam 
eter of from 0.020 inch to 0.060 inch which comprises 
coating a core of textile material made of a synthetic 
?bre-forming polymer having the formula RXRlY, Where 
R and R1 each represent hydrocarbon radicals and X 
and Y each represent a radical selected from the group 
consisting of amide radicals and ester radicals, with a 
liquid adhesive containing from 40 percent to 80 percent 
of a phenol and of from 20 percent to 40 percent of 
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alcohol soluble nylon, spirally wrapping thereon at least 
an inner layer and an outer layer of a wrapping ma 
terial applied as ribbons of ?laments at an angle of from 
30° to 70° with respect to the longitudinal axis of the 
core and made of a synthetic ?bre forming polymer 
having the formula RXRlY, where R, R1, X and Y have 
the meanings given above, adjacent layers of wrapping 
material being wrapped one in clockwise and the other 
in anti-clockwise direction, Wiping excess adhesive from 
the outer layers and heating the wrapped cord to a tem 
perature in the range of from 150° F. to 250° F. until 
the phenol is substantially removed therefrom and simul— 
taneously stretching the cord. 

6. A method according to claim 5 wherein the syn 
thetic ?bre forming polymer of the core and of the wrap 
ping material is nylon. 

7. A method according to claim 5 wherein the angle 
of wrap is from 40° to 50°. 

8. A method according to claim 1 wherein two or 
more wrapping layers are wound on the core, adjacent 
layers being wrapped one in clockwise and the other in 
anti-clockwise direction. 

9. A method according to claim 1 wherein the angle 
of wrap is from 40° to 50°. 
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