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3,018,607 
WRE ROPES 
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Filed Apr. 27, 1959, Ser. No. 809,209 
1. Claimas. (C. 57-48) 

This invention relates to wire ropes, at least the outer 
covers of which are of stranded form. As a rule, such 
ropes have a hemp or steel core which may be separated 
from the outer strands by an intermediate layer of strands. 
Wire ropes must comply with two main requirements 

in addition to having sufficient mechanical strength. First 
ly, there should be no crossing of wires, for the stresses 
occurring when the rope is in use then rapidly lead to 
notching of the wires and therefore to early wear. Sec 
ondly, the rope must not become unlaid when loaded 
without being guided, for instance, when used on a rotary 
tower crane. The rope elements or strands extend heli 
cally and therefore tend when in tension to straighten 
i.e., to increasingly reduce the radius of their spiral. In 
other Words, the strands tend to move towards the rope 
axis and to come closer to one another. Since the de 
sign of the rope makes it almost impossible for the strands 
to shift in this way, the rope tends to become unlaid. 
Many methods have been tried to reduce wire crossings 

and rope twist but they have usually conflicted with other 
requirements. For instance, it may well be desirable for 
the pitch of the inner stranded layers to be greater than 
the pitch of the outer layer, to ensure satisfactory stretch 
ing, but wire crossings then become almost inevitable. 
Wire crossings occur to a very considerable extent in the 
case of stranded spiral ropes devoid of load twist, for the 
inner and outer stranded layers of such ropes must be 
laid in opposite directions to one another. 
A known proposal to obviate these difficulties is to 

wind a protective layer of flat wire around the inner 
Stranded layer or around the rope core, whereafter the 
protective layer may or may not be provided with special 
spiral ridges adapted to engage between the various 
strands of the outer stranded layer to prevent lateral con 
tact between the last-mentioned strands. Since the flat 
wire covering is relatively soft, however, the forces ap 
plied to the rope deform the same and may, of course, 
impair the spiral ridges. 
The wire rope according to this invention is devised 

with the same object of obviating wire crossings but also 
ensures that the unguided rope will not become unlaid 
when loaded. To achieve this purpose, the invention 
starts from a known rope construction comprising a core, 
an inner stranded layer, a protective layer thereabout and 
an outer stranded layer with spiral ridges engaging be 
tween the outer strands. In the improved rope con 
struction according to the invention, the spiral ridges are 
peripherally connected unyieldingly to a non-distorting 
protective layer surrounding the inner stranded layer. 

By proceeding in the manner according to the invention, 
not only is a satisfactory solution provided for the problem 
of wire crossings but also a completely non-twisting rope 
is provided, for the outer strands which exert a thrust on 
the core when the rope is loaded can neither deform the 
protective layer, nor move beyond the firm spiral ridges 
in the manner required for the rope to become unlaid. 
The invention can be embodied in a variety of ways. 

For instance, a firm protective layer of flat wire can be 
wound around the inner stranded layer or rope core and 
formed with grooves corresponding in number, helix and 
pitch to the outer strands. The pressing of the grooves 
into the fiat wire cover leads to the production between 
the grooves of the required spiral ridges which extend 
between the outer strands. Depending upon requirements, 
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the flat wire can be wound around the rope core either 
with the same twist as the grooves or with an opposite 
twist. In another very useful embodiment of the inven 
tion, the spiral ridges are placed in separable manner 
upon the protective layer of the rope core but are non 
releasably connected thereto. 

Moreover, although the protective layer is usually 
placed between an inner and an outer stranded layer, 
the protective layer could be laid directly around the 
rope core. In such a case, as in the other embodiments 
of the invention, a plastic protective layer with the spiral 
ridges formed on it directly could be used instead of a 
metal protective layer. 

Reference will now be made to the drawings wherein: 
FIGURE 1 diagrammatically illustrates a rope accord 

ing to the invention with some of the outer stranded layer 
omitted; 
FIGURE 2 is a diagrammatic cross-section through 

the two-layer stranded spiral rope shown in FIGURE 1, 
and 
FIGURE 3 is a diagrammatic cross-section through 

another embodiment of the invention. 
in FIGURE 1, the reference 5 applies to the whole of 

a rope core which, in the example illustrated in FIGURE 
2, comprises a core strand 6 (1-1-9 wires), a protective 
layer 7 and an inner stranded layer 8. A flat wire 9 is 
wound around the complete structure with a relatively 
reduced pitch so that the whole rope core is inside a 
covering wound around it. 
The cover 9 is formed, independently of the lay and 

pitch of the inner strands 8, with grooves 10 which, in 
the example illustrated in FIGURE 1, have an opposite 
lay to the lay of the strip 9 and correspond in number, 
pitch and lay to the outer strands stranded on the 
core. The actual design of the outer layers is of no im 
portance for the invention and they could be individual 
wires, for instance, round wires or shaped wires. The 
outer strands a lie in the grooves 10 which are with 
advantage given a radius of curvature adapted to the 
radius of curvature of the outer strands . 
A ridge 2 is left between adjacent grooves 10 and is 

so designed that two adjacent outer strands 1 cannot en 
gage with one another laterally or at least cannot notch 
one another when subjected to pressure. 
Of course, a flat wire layer, as 9, could be provided 

elsewhere, for instance, between the inner stranded layer 
8 and the wires 7. Conveniently, the flat wire layer will 
always be applied to the rope core or the like during the 
complete stranding operation and will be simultaneously 
formed with the grooves 10. 
The example shown in FIGURE 3 is a Seale's rope in 

which the outer strands 13 are laid in the same direction 
as the inner strands 14. The same co-operate with a 
wire insert 15 to form a rope core Surrounded externally 
by a flat wire cover 16. Rigidly secured thereto are 
spiral ridges of dimensions and arrangement such as to 
engage between the outer strands 13. When such a rope 
is pulled without being guided, the outer strands 13 tend 
to press concentrically inwards, but since the core 14, 15 
cannot yield, the rope would become unlaid if it were not 
that the outer strands, as they try to unwind from the 
core, abut with the spiral ridges 17. 

If the protective layer of the rope according to the in 
vention consists of a flat wire cover 17, the wire used 
could be, for instance, about 1.0-1.2 mm. thick and about 
2.0-2.5 mm. wide. As already mentioned, instead of 
a fiat wire cover a protective plastic layer can be used 
which is sprayed on to the core directly and on which the 
required spiral ridges are formed. 

If required, this idea could be carried further and the 
inner Stranded layer omitted entirely; instead, the rope 




