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INTRODUCTION 

The basic loader hasn’t changed much over the years, except for an increase in size and 

capability, and has always retained the basic pneumatic operation. These loaders, in different 

guises, are still in service today. 

The ESKOM debacle of February 2008 forced all mining houses to look at strategies to 

minimize power consumption. Any compressed-air-operated machinery came under the 

spotlight, since compressed air is such an expensive commodity. Pneumatic loaders were 

identified for upgrade to electro-hydraulic control and the request was  issued to TRIDENT SA 

to develop such an upgrade. 

This paper covers the development of the EIMCO26H model; it includes the safety philosophy 

and the need for a New Technology Department 

SAFETY—WHAT CAN BE DONE? 

Safety has been - and will always be - the main concern of any supervisor and mining house. 

Most accidents can be engineered out and other can be managed to a degree. The philosophy, 

therefore, is to remove the person from the dangerous area, which isn’t always feasible. There is 

usually work that has to be done in dangerous areas and such areas can only be made as safe as 

humanly possible. The rule of thumb is that if it can go wrong – it probably will. 

Another philosophy is to change the nature of a person’s work, to a less physical or strenuous 

type of work. The type of work is an indicator of how dangerous a task is and would generally 

indicate the safe methods of completing such a task. In short, the more strenuous the task, the 

greater the possibility of injury to the person performing it.  

These philosophies can be adhered to by simply reducing the amount of human exposure to 

hazardous types of work. One way to do this is by changing to a more mechanized type of 

operation, which incorporates remote control systems, where hazardous exposure would be 

limited. The remote-control system would free the operator from strenuous physical work and 

would have the effect of removing the operator from dangerous areas. 

However, simply changing to a mechanized operation has its own prerequisites and criteria 

which, if not managed correctly, can lead to further accidents. Fig.1 indicates graphically that the 

more sophisticated the machinery, the more competent and better trained an employee needs to 

be. This in itself brings greater challenges to the company’s training operations. Therefore any 

modification or major alteration to a machine that requires operator intervention should be such 

that it does not require a complete retraining on operating the same type of machine. 
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-1 – Historic  - The Early Days

0 – Current – Hand Held Equipment (HHE)

1 – Hybrid Mining 

2 – Operator DRIVEN Mechanised Mining 

3 – Operator CONTROLLED Mechanised
Mining 

4 – Autonomous 
Mechanised Mining 

5 – Robot 
Mining

 

  Fig.1 

The red box in Fig.1 indicates the degree to which most operations are mechanized. The ultimate 

goal for any operation would be to remove operators completely from hazardous situations and 

to employ robot mining—which is still years from realization. The best that can be done now is 

remote-controlled machinery, which has its limits and would still require some degree of human 

intervention to operate. 

NEW TECHNOLOGY DEPARTMENT 

The New Technology Department was created with the aim of managing the mechanization and 

implementation of new technologies on Gold Fields operations. With any technology that is 

investigated, the following should be asked: 

 Will it be safe? 

 What can go wrong? 

 Will it increase general safety? 

 Will it increase production? 

 What maintenance is required? 

 How sophisticated is the machine? 

 How difficult will the training be? 

The implementation of any new technology meets some form of resistance, usually from the 

operators. An example would be the telephone, which was publicly criticized by Britain’s Post 
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Office Chief Engineer in 1876. It is important to maintain good communications with the work 

force and to ensure that it sees and understands the benefit of the new technology. Key to this 

would be training. 

HUMBLE BEGINNINGS OF THE LOADER 

The history of the loader is deeply rooted in mining history (Fig. 2). The first loader, called an 

overshot loader, was designed and built in the late 1920’s by Edward Burt Royle and John 

Spence Finlay. This loader was constructed very crudely, with old Model T parts, and consisted 

of a large bucket and an air motor to push the car into the material being loaded. Joseph 

Rosenblatt (of EIMCO) met Royle and Finley during 1931, where after Royle joined EIMCO as 

a consultant and designer. 

During 1938, EIMCO developed Royle and Finley’s design into the EIMCO 12B, huge numbers 

of which were sold worldwide. The 12B model weighed 1905kg and required 413-861 kPa of air 

pressure. 

Development of the 21B led to larger and more capable loaders, but the basic pneumatic control 

remained the same. The electro-hydraulic conversion of the model 26B is the first major 

alteration done on a loader since 1980.  
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Fig. 2 
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THE EIMCO 26B 

The EIMCO 26B has been used extensively on Kloof for several years and still forms the 

backbone for manually operated mechanized loading operations. Several companies have entered 

this market, also with pneumatic loaders, but these are not as widely accepted. Nevertheless, 

TRIDENT SA offers the option to convert any loader to electro-hydraulic control. 

The 26B model has the capacity to load 0.35 m
3
 of material per cycle, with a loading cycle of 

about 7 seconds. Ideally, the air pressure for the most efficient operation should be 6 bar. The 

compressed air pressure on most faces has been tested at 4 bar, largely due to leaks in the system 

and this automatically translates into a less effective loader.  

Because of the low compressed air pressure, the loaders are limited to operating after the peak 

drilling and blasting shifts. With the conversion of the 26B to the 26H model, this limitation will 

be removed, leading to a multi-shift loading cycle that can improve the production output 

significantly.  

PROJECT CONSIDERATIONS 

The ESKOM crisis forced all the mining houses to reduce their electricity consumption by 10% 

Many projects were initiated to try to achieve this, and the conversion of loaders to electro-

hydraulic control was highlighted as an action that will lead to considerable electrical savings. 

Another benefit that came to light was the fact that operators are removed from unsupported 

areas, which results in a much safer loader. So the decision was made to pursue the option and 

TRIDENT SA, the licensed OEM for loaders, was approached with the request. TRIDENT SA 

took up the challenge and offered to finance the conversion itself. 

There were several considerations that TRIDENT SA had to take into account: 

 

 The possibility of converting the entire fleet of loaders to hydraulic control, which would 

be less expensive than replacing the units; 

 Building on proven designs and concepts, the model 26B was the chosen platform as it is 

the most widely used on Kloof; 

 The conversion should have a marked production improvement over the pneumatic 

model; 

 With compressed air being a very expensive commodity, the decision was made that the 

conversion should eliminate the use of compressed air completely; 

 Use of hydraulic power would automatically lead to a more predictable power curve of 

the unit; 

 The machine must be easy to operate: it is a fact that the work force currently employed 

as loader drivers is gradually diminishing and difficult to replace; 
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 Clearly, the most important consideration had to be improved machine safety; 

 Reduced operating costs for servicing and electricity consumption, and 

 Ability to record data, which in itself would indicate how efficiently the unit is used and 

how productive the operator is. 

INITIAL CONVERSION 

This is the first rocker shovel in the world to successfully employ electro-hydraulic operation.  

All previous attempts to convert loaders failed.  

The first electro-hydraulic loader was powered by an 11kW motor and was found to be under 

-powered. The motor was subsequently up-rated to 15kW. The loader was tested again and the 

discharge distance from bumper was found to be inadequate; TRIDENT SA subsequently revised 

the hydraulic system. The hydraulic system aperture ports were increased in size and the changes 

were implemented. The loader still retained manual controls mounted on its side. 

Once all the design changes had been implemented, the loader was sent to Kloof for the initial 

underground evaluation. Due to issues with the services on the selected test site, the tests were 

never done. An agreement was then entered into by Kloof, Anglo Gold Ashanti Ltd and 

TRIDENT SA to test the loader at an Anglo gold mine. 

PROJECT MILESTONES 

In May 2008, TRIDENT SA was approached with the request to do the conversion from 

pneumatic to electro-hydraulic and delivered the first unit in October 2008. The loader 

Evaluation and Risk Assessments started immediately and were completed in the same month. 

The training manual was also completed during that period and approved. The first candidate 

drivers reported for training in November 2008.  

During January 2009, the machine was sent underground for its initial underground trials. The 

machine is currently still used underground at AngloGold Ashanti, where it has performed 

exceptionally without major failures. 

Operation by remote control was the next logical step and led to further safety enhancements the 

operator is removed from an unsupported area. The added benefit of a remote-control system is 

that the operator does not need to stand next to the loader while it is in operation. A further 

development of the remote-control system would be to control the loader by use of a camera and 

monitor, a system that has been tested successfully. 
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TECHNOLOGICAL INNOVATIONS AND FUTURE PLANS 

By issuing personal SD cards to the machine operators, the following can be recorded: 

 Machine oil levels; 

 Oil temperatures; 

 Start and end times of shifts of all individual operators; 

 Operator details; 

 Number of loading cycles completed and general usage (to the second); 

 Power monitoring, and 

 Total hour usage to determine service intervals. 

It is clear that the SD card itself has huge benefits: operators are monitored continuously and 

false declarations that the loader was defective are completely removed. The actual loading is 

also monitored and any operator not using the loader efficiently can be taken to task 

immediately. 

A hydraulic clutch has been installed in the loader, to allow all the wheels to be released when 

the loader is pulled by a loco. 

Future plans include controlling the loader from a remote-control room via a tele-remote system. 

The use of video monitors and cameras has been proven for wireless remote control and can be 

adapted for tele-remote operation. Autonomous operation is also currently being investigated, 

which would allow a loader to identify spillage and load it automatically, with minimal human 

intervention. 

EIMCO 26H—WHAT HAS CHANGED? 

It can be seen in Fig. 3 that the basic model 26B body is utilized and modified for the installation 

of the following: 

 75 litre hydraulic oil tank; 

 15kW motor (supplied to required site specification); 

 Installation of a lower deck hydraulic motor; 

 Installation of a rocker arm hydraulic motor; 

 A control box incorporating the remote control (if selected); 

 Installation of a hydraulic clutch, and 

 Ability to load 0.35m
3
 of material every 7 seconds. 
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Fig. 3 

WHAT HAS BEEN ACHIEVED 

Most importantly, this initiative has resulted in a safer loader: the operator is completely 

removed from the loader while it is in operation, and from an unsupported hang. The lock-out 

system is a great deal more effective and more difficult to bypass. 

The power band is more predictable and makes training of operators much easier, since most 

users find the remote control easy to operate. 

One of the unexpected achievements was the noise reduction obtained. The current noise 

pressure is 75dBA, which is in line with Kloof’s milestones for noise reduction. 

  

  

NUMBER DETAIL METRIC

A Overall Length - Bucket Down 2820 mm

B Overall Length 1580mm

C Overall Height - Bucket Down 1820mm

D Machine Headroom Height 2885mm

E Bucket Discharge Height 1690mm

F Discharge Distance - From Rear of Bumper 625mm

~ Overall Width 1085mm

~ Bucket Swing Width 3140mm

~ Rack of Track Gauges 610 - 1120mm

~ Electric Power Requirements 15kW

~ Bucket Capacity 0.35 cu met

~ Weight 5800kg

~ Complete Loading Cycle 7 seconds
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 COMPARISON BETWEEN THE EIMCO 26B AND EIMCO 26H 

 
EIMCO 26B EIMCO 26H 

 

  
Power requirement 600kPa 525 Volt 

Power consumption 939 cfm @ 480 kPa 15 kW 

Pressure 4 Bar on face 300 Bar system 

Loading cycle 7 Seconds 7 Seconds 

Weight 4840 kg 5800 kg 

Cost to operate (not 

including service cost) 

R187 per 8-hour shift R21 per 8-hour shift  

(working on 17c/kWh) 
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