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Fig. 64 (© IFF University of Stuttgart)

Next to wire breaks and diameter changes, the lay length of the rope is measured over 
the whole rope length (Fig. 65). 

Fig. 65 (© IFF University of Stuttgart)

So far these machines are mainly used to inspect ropes of aerial tramways and deep 
shaft mines, but ropes in offshore applications might follow.
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6.	 End connections

Most end connections we use today were already used 40 years ago. But some of them 
had a restricted use because of some faulty assumptions.

6.1.	 The turnback loop

The turnback loop with an aluminium ferrule is a widespread and reliable end con-
nection. During the pressing process the wire rope does not get damaged where it 
is in contact with the aluminium sleeve because if the stresses become too high the 
aluminium “gives” and yields. But where the live end of the rope is pressed against the 
dead end, the rope is pressed against an object as hard as itself, and none of the two 
will “give”.

In this compression zone the outer wires of the neighbouring rope falls are almost 
parallel for regular lay ropes, but they will cross at an angle for Lang's lay ropes. It was 
therefore assumed that the outer wires of Lang's lay ropes would get severely dama-
ged during the pressing process, and it was forbidden to use this end connection with 
Lang's lay ropes.

Fig. 66

40 years ago Lang's lay ropes became popular because of the multi layer spooling 
problems with regular ropes, but they could not be terminated with the most popular 
end connection for tower crane and mobile crane ropes. So I started to compare the 
performance of both rope types pressed with aluminium sleeves. The damage in the 
contact  area between the live and the dead end of the rope turned out to be as great 
for regular lay ropes (Fig. 66) as it was for Lang's lay ropes (Fig. 67), and the breaking 
strengths were absolutely comparable. 
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The tension-tension fatigue performances of Lang's lay ropes in aluminium sleeves 
were slightly inferior, but the hoist ropes would fatigue more by bending fatigue than 
by tension-tension fatigue. 

With these results and the pressure of the crane industry to use Lang's lay ropes 
with this termination the ban quickly dissappeared.

Fig. 67

6.2.	 The US Federal specification for spelter sockets

According to the US Federal Specification RR-S-5500 (Fig. 68), a spelter socket must 
have 1, 2 or 3 grooves in its pocket to prevent the metal cone from coming out of the 
socket if the rope gets suddely unloaded.

Fig. 68
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What the makers of the Standard have missed is that these grooves not only prevent 
the socket from coming out when it gets unloaded, it also prevents the cone from co-
ming in when the rope gets loaded.

The cone of a spelter socket can only hold the rope safely if under load it is pulled 
into the pocket so that it gets wedged, so that with increasing line pull the rope will get 
wedged more and more and will get held with greater and greater force.

If the cone can not pull into the socket the holding force is limited to the bonding 
forces between the rope wires and the socketing material, and the rope might pull out 
of the socketing material.

More than 20 years ago I wrote a brochure about end connections, and there I de-
scribed the problem with the grooves of the Federal Specification. A few months later 
the largest producer of these sockets with grooves contacted me and complained that 
since I had published my brochure their sales for spelter sockets had dropped severely 
because customers now doubted their safety.

They agreed with my arguments, however. So I proposed they should simply change 
the Federal Specification and get rid of the grooves in their sockets. They answered 
that in the US nobody, not even the president of the United States, could change a 
Federal Specification. 

But then these engineers had a brilliant idea: The Specification only defines the 
number and the required depth of the grooves, but not the thickness (Fig. 68). So they 
decided they would make the grooves so thin that they would shear off at the first loa-
ding. Then the cone would have no rings penetrating into the socket, and it would pull 
into the socket under load like in any other socket without grooves. And this is what 
they did (Fig. 69).

Fig. 69
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But there are many other sockets on the market with thick grooves, and for those end 
connections the concern remains.

The manufacturer of the resin socketing material Wirelock© addresses this prob-
lem in their instructions for use. They require that large grooves in sockets must be 
filled with putty before pouring resin into the socket (Fig. 70).

The idea behind both concepts is the same: We cannot get rid of the grooves, but 
we can make sure they don’t do any harm.

Fig. 70
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6.3.	 The wedge socket

Murphy’s law says that if something can go wrong it will go wrong.
Something did go wrong a number of years ago when a worker took the pocket of a 

wedge socket out of a box, then got distracted by a colleague, and finally he took the 
wedge out of a box. What he did not realize was that he had taken the wedge out of the 
wrong box. The wedge was for a different rope diameter than the pocket. A few days 
later a man got killed when the hoist rope of a crane pulled out of the socket because 
the wedge was too small.

This can not happen with the assembly shown in Fig. 71: The pocket, the wedge 
and the rope clip fit the same rope diameter and are not delivered individually but as 
one assembled piece.

Another thing you could do wrong with an asysmmetric wedge socket (the name 
asymmetric already indicates that) is that you install your dead end on the wrong side 
of the pocket. The assembly in Fig. 71 only allows you to clamp the dead on one side 
(which is the correct side). 

It is probably not true for the offshore industry, but on land today workers are less 
and less educated, so we need more of these fool-proof solutions. 

Fig. 71
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7.	 Conclusion

The last 40 years of the rope and crane industry have been very interesting, and I am 
pleased that I could take an active part in it.

We have solved many of the problems surrounding our products, but don’t worry, 
we have left enough challenges for the coming generation of wire rope and crane en-
gineers.
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