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Here is the square knot.

The square knot makes an excellent splice. That is, you 
can reliably join two lengths of rope by using the square 

knot as shown above.



The reason the square knot is so good as a splice is that 
forces applied to the two lengths of rope cause each of the 
two loops in the splice to constrict the base of the other 

loop.

Here is the granny knot.

You might attempt to use the granny knot as a 
splice, but this is a dangerous idea. Forces applied 

at A’ and B’ will not constrict the bases of the 
loops, and the whole assemblage can slip. 



These properties of the square knot and the granny knot 
are well known. What is not so well known is that each 
splice can be converted to a ‘hitch’ by making one of the 
lengths of rope the axis (post) for the hitch. When we 
make the conversion, it turns out that the granny knot 

becomes the well-known clove hitch, a very reliable hitch!
The very dangerous granny knot converts to a very reliable 
hitch. Conversely, the very reliable square knot converts to

a less reliable but still workable hitch that we call the 
square hitch.

The clove hitch.
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The square knot hitch



We will give illustrations of the conversion of the square 
and granny into corresponding hitches after the next 

section. In this next section we give an excerpt from the 
Author’s book “Knots and Physics” (World Scientific, 

1991-2012) where we give an exposition of the analysis 
of hitches due to Bayman:

After the excerpt, we show the conversions and we analyse 
the square hitch in the same fashion as we shall have 
already analysed the granny hitch aka the clove hitch.

Benjamin Bayman, Theory of Hitches, Amer. J. 
Physics, Vol. 45, No. 2, Feb. 1977.



Excerpt from “Knots and Physics” by LK.















Interconversion of the Granny and the Square Knot to 
Corresponding Hitches.
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Straighten the Oriented Axis in order
to convert the knot (splice) to a hitch.



Granny Hitch 
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Clove Hitch
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In our Bayman-type analysis of the square knot hitch, we 
found that if the parameter u > 1/e where e is 

post’s friction parameter, then the hitch will hold.
This has the same appearance as the end-result of our 
analysis of the clove hitch in the middle section of the 

paper, but if you make these hitches you will see that there 
is a world of difference between the square hitch and the 

granny hitch (aka clove hitch).  The granny hitch makes 
good contact with the post, while the square hitch does 
not make good contact. The weaving points in the square 

hitch tend to be pulled away from the post. This means that 
much more depends upon the friction of the rope against 

itself than in the granny hitch.



The moral of our story is that there is much physical lore 
to be extracted from individual weaving patterns. A full 

mathematical analysis of knots and their behaviour under 
forces and friction is a subject for the future.
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