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4.1. CHARACTERISATION OF OVERLOADING AT THE SINKS 

In order to elucidate on the spigot loading and overloading behaviour of the dense medium 

cyclone, a number of parameters were studied during the transition to roping. Spigot loading 

(in l/hr of both slurry and ore) and the volumetric percentage of ore in sinks were monitored 

during the transition. Spigot overloading is often associated with the misplacement of sinks 

particles to the floats stream, hence, the amount of silica particles exiting through the floats 

stream were also monitored. Medium behaviour within the cyclone during spigot overloading 

was also investigated by monitoring the medium flow (at both the floats and sinks) and the 

density differential. 

 

The loading and overloading behaviour of the cyclone was characterized for three spigot sizes 

of 20, 34 and 45mm diameters; the results are given in Tables A.2, A.3 and A.4 (in Appendix 

A), respectively. The transitional point between spray and semi-rope discharge, and semi-rope 

and rope discharge were determined experimentally for the 45mm spigot only.  
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4.1.1. Spigot Loading 

Three types of discharges were observed at the sinks depending on the ore concentration 

within the cyclone, especially at the sinks. At low concentrations a spray discharge was 

observed at the sinks (Fig. 4.1), a semi-rope discharge was observed at intermediate 

concentrations (Fig. 4.2) and a rope discharge was encountered at high ore concentrations 

(Fig. 4.3). 

 

   
   (a)              (b) 

Figure 4.1. Spray discharge at the sinks for the (a) 165mm cyclone, and (b) 350mm cyclone.  
 

   
   (a)              (b) 

Figure 4.2. Semi-rope discharge at the sinks for the (a) 165mm cyclone, and (b) 350mm cyclone. 
 

During semi-roping the flow at the sinks switched continuously between spray and rope 

discharges; being mostly spray discharge close to about 11% feed ore concentration and 

predominantly rope discharge at around 21% (Fig. 4.4). This continuous change between 

spray and rope discharges during semi-roping is shown in Fig. 4.2, where the flow was in the 

process of switching to roping from a spray discharge.  
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