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This invention relates generally to cordage, and is more 
particularly concerned with a braided cordage construc 
tion which has unusually high resistance to snagging and 
abrasion, together with excellent strength characteristics. 

In certain applications for cord or rope lines, the resist 
ance of the line to snagging and abrasion is as important 
as its breaking strength. Lines that are used with winches, 
purse lines for commercial fishing operations, and drop 
hammer lines are but a few examples of instances where 
high abrasion resistance is particularly important. For 
Such applications, braided cord comprising a large num 
ber of exposed strands has certain advantages over ordi 
nary twisted rope because of its relatively smooth surface. 
In addition, with a braided construction it is possible to 
make use of a core of one kind of material which is 
noted for its strength, and a 'cover of another kind of 
material, which, although not as strong as the core ma 
terial, nevertheless has especially good resistance to the 
elements and to abrasion. The double-braided cord dis 
closed in the applications of Arthur F. Chace, Jr., Serial 
No. 2,188, filed January 13, 1960, now abandoned, and 
Serial No. 85,309, filed January 27, 1961, entitled Braided 
Cordage, both assigned to the same assignee as the present 
invention, is made this way, the same being comprised of 
a hollow braided core of a higher elongation material, 
Such as a high elongation nylon or equivalent material, 
and a cover of lower elongation material, such as a low 
elongation Dacron or equivalent material, braided over 
the core. 

It is an object of the present invention to further en 
hance the Snag and abrasion resistance qualities of braided 
cordage without detracting in any way from its other 
attributes. 

Other and further objects and advantages of the inven 
tion will become apparent from the following detailed de 
Scription of a presently preferred embodiment thereof, 
wherein reference is made to the accompanying drawing, 
in which 

FIG. 1 is an elevation of a double braided cord, the 
cover being partly broken away for purposes of illustra 
tion; 

FIG. 2 is an elevation of the component strands of the 
cover; 

FIG. 3 is an elevation of the component strands of the 
core; 

FIG. 4 is a sectional view taken on line 4-4 of FIG. 1; 
and 
FIG. 5 is a diagrammatic view of a portion of the cord 

of FIG. 1 illustrating the orientation of the cover fila 
ents. 
With reference now to the illustrative embodiment of 

the invention shown in the drawing, the invention has 
been illustrated in connection with a double-braided cord 

... having a core element 2 and a cover element 4. The core 
2 is comprised of higher elongation filaments such as 
higher elongation filaments of nylon, polyvinyl alcohol or 
a polyolefin. In each strand 6 of the core, each of the 
60 ends 8 comprising the strand is an 840 denier unplied 
yarn of such nylon filaments, having no twist, or only a 
negligible degree of twist, such as a manufacturer's twist. 
The strand 6 is formed by winding the ends 8 parallel on 
to a braider package. Eight such strands 6 are braided 
in a conventional hollow braiding operation to form the 
core 2. 
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The cover 4 is made of unplied ends 10 having no twist 

or only a negligible degree of twist, such as a manu 
facturer's twist. The ends 10 consist of lower elongation 
filaments of lower elongation than those of the core, such 
as Dacron or other lower elongation filaments. 

In the embodiment shown, twelve such Dacron ends 0 
are twisted together to form a strand 12 and two such 
strands 2 are wound parallel to each other for each car 
rier used in braiding the cover 4 over the core 2. That is, 
each strand 12 of the cover 4 has associated with it an 
other strand of like character which describes the same 
convolutions throughout the braid. Each such pair of 
strands constitutes a double strand 12, of which there are 
twenty in the cover. For a %6' diameter cord of the 
selected embodiment, the size of each of the ends 10 which 
are twisted together to form a cover strand 2 is 1100 
denier. 
To realize optimum strength from the cord, the core 

strands are loosely braided together and the cover Strands 
are tightly braided together. As a result of the loose 
braiding of the core strands, the core increases in length 
under load less than it would with a tighter braid. On 
the other hand the tight braiding of the cover causes it to 
increase in length under load to a greater extent than it 
would with a looser braid. What I mean by a tight braid, 
for the cover, is a braid having a pick ratio in the range 
2 to 5 inclusive, and what I mean by a loose braid for the 
core, is a braid having a pick ratio in the range 6 to 15, 
inclusive. Within these limits, the core and cover undergo 
approximately equal increase in length under load so that 
they work together. When the cover has a pick ratio 
within the range 2.7 to 5 inclusive and the core has a 
pick ratio in the range 6-8, inclusive, with the cover con 
tributing approximately half the bulk of the cord, still an 
other highly desirable feature of cord constructed in ac 
cordance with the invention is that it can be spliced. 
As applied herein to a braided element, the term "pick 

ratio' means the number of picks per revolution of the 
braider divided by the number of picks per inch of length 
of the cord times the diameter in inches of the braid. 
For a hollow braid of eight strands, as in the core of the 
selected embodiment, each revolution of the braider pro 
duces four picks. Hence, the pick ratio for an eight 
strand braid is 

- 
PD 

and for a twenty-strand braid, as described herein for 
the cover, the pick ratio is 

O 
F=S 

wherein F is the pick ratio, P is the number of picks per 
inch measured lengthwise of the braid, and D is the braid 
diameter in inches, all measurements being taken with the 
cord under the standard tension of 200 D pounds, where 
D again is the diameter of the cord in inches. 

According to the present invention, the amount of 
twist used in forming the ends 50 into a cover strand 12 
is such that the helical angle of the filaments is substan 
tially equal and opposite to the helical angle of the 
strands 12 when braided into the cord. In consequence, 
in the completed cord, the portions of the filaments on 
the surface of the cord are so disposed as to be substan 
tially aligned with the axis of the cord. I have found 
that when a cord so constructed is passed through a chock 
or otherwise moved axially while in fractional contact 
with some other object, substantially less friction is pro 
duced as a result of this disposition of the filaments of 
the ends 10 and there is substantially less tendency for 
the individual filaments to Snag, thereby prolonging the 
life of the cord. 



3,085,476 
3 

To accomplish this result with the cord so far described, 
one-half of all the double strands 12 (each composed of 
two strands 12) to be used in making the cover have their 
ends 10 twisted together in one direction about 2.9 turns 
per inch, while the other half of the double strands have 
their ends twisted the same amount but in the opposite 
direction. The helical angle, 8, of the cover strands for 
which this amount of twist is adapted to compensate is 
42 (referred to the cord axis) and may be found from 
the formula 

tan 0= 
F being the pick ratio of the cover. 

In braiding the cover, the strands which have their 
ends twisted in one direction are braided into the cover 
along a helix of one hand and the other half, which 
have their ends twisted in the opposite direction, are 
braided into the cover along a helix of the opposite hand. 
In each case, the direction or hand of the helix of each 
strand is such as to bring the portions of the filaments on 
the surface of the cord substantially into parallelism with 
the cord axis. 

Although the invention has been described in connec 
tion with a double-braided cord, those skilled in the art 
will appreciate that it is also applicable to cord with a 
parallel center and even to single-braided cord. The 
invention is applicable to all hollow braided cord of four 
strands and up and the number of strands per carrier 
or the number of carriers per strand may be modified, as 
to either core or cover. Also it will be recognized that 
the amount of twist employed in forming a group of ends 
into a cover strand can be varied at will to match the 
particular helical angle of the cover strands. Therefore, 
the invention should not be deemed to be limited to the 
details of what has been described herein by way of ex 
ample but rather it should be deemed to be limited only 
by the scope of the appended claims. 
What is claimed is: 
1. A cord construction especially adapted to resist 

snagging and abrasion, comprising a core of ends arranged 
in strands that are braided together to form an interlocked 
bundle, and a cover of ends essentially composed of fila 
ments, the ends of the cover being arranged in strands 
that are braided together over said core, each of said 
ends in a said cover strand being disposed at a helical 
angle within the strand that is equal and opposite to the 
helical angle of said strand in the cord whereby the por 
tions of the filaments at the surface of the cord extend 
substantially parallel to the axis of the cord. 
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4. 
2. A cord construction especially adapted to resist Snag 

ging and abrasion, comprising a core of higher elongation 
ends arranged in strands that are braided together to form 
an interlocked bundle, and a cover of ends composed es 
sentially of lower elongation filaments, the ends of the 
cover being arranged in strands that are braided together 
over said core, each of said cover ends in a said cover 
strand being disposed at a helical angle in the strand 
that is equal and opposite to the helical angle of the 
strand in the cord, whereby the portions of the filaments 
at the surface of the cover extend substantially parallel to 
the axis of the cord. 

3. A cord construction especially adapted to resist snag 
ging and abrasion comprising a core of ends arranged in 
strands that are braided together to form an interlocked 
bundle, and a cover of ends composed of filaments, said 
ends of the cover being arranged in groups of strands 
that are braided together over said core, the strands in 
each of said groups being disposed side by side throughout 
the braid, and each of said ends in a said group being 
disposed at a helical angle in the strand which is equal 
and opposite to the helical angle of the strands of the 
group in the cord, whereby the portions of the filaments 
at the surface of the cord extend substantially parallel 
to the axis of the cord. 

4. A cord construction of high tensile strength and 
especially adapted to resist snagging and abrasion, com 
prising a core of ends of higher elongation filaments ar 
ranged in strands that are braided together to form an 
interlocked bundle, said core braid having a pick ratio 
in the range 6 to 15, and a cover of ends composed of 
filaments of lower elongation than said core filaments, 
said cover ends being arranged in strands that are braided 
together over said core, said cover braid having a pick 
ratio in the range 2 to 5, each of said ends in a said 
cover strand being disposed at a helical angle within the 
strand that is equal and opposite to the helical angle of 
said strand in the cord, whereby the portions of the fila 
ments at the surface of the cord extend substantially 
parallel to the axis of the cord. 
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