
Integrated approach
Why safety systems need to 
talk to each other to deliver 
the best performance

Copper goes green
What  the zero-emissions 
copper mine of the future 
will look like

Nov 2020International

www.engineerlive.com

SURFACE  
MINING SUCCESS

India embraces latest tech 

OFF-ROAD  
REVOLUTION WIRELESS

COMMS

COST-EFFICIENT
CONVEYING



CONTENTS 

SPECIALIST EQUIPMENT 27 
Benefits of gas boosters 

Innovative electric-powered units offer high
pressure, high flow rates along with 

advanced capabilities beyond traditional 
pneumatic and hydraulic units 

Rising to the challenge 3Q 
How a welding expert stepped up to the 

challenge of working during the Covid- 7 9 
pandemic 

SAFETY 32 
An integrated approach 

Mining safety systems need to talk to each 
other so they can deliver the best possible 

performance 

The price of safety 3 4 
Can mines really afford millions of 

dollars in fire damage? 

MATERIALS HANDLING 3 6 
Cost-efficient conveying 

Belt conveyors instead of trucks: an efficient 
alternative? It's a question of costs .. . 

Conveyor danger zones 3 8 
Recognising the hazards is a key step 

toward preventing conveyor-related injuries 

4 www.engineerlive.com 

42 Reliable roller bearings 
Bearings for conveyor belt rollers in 

adverse operating conditions: support and 
tensioning rollers are critically important 

44 Mine water management 
Latest pump technologies to assist in 

the operationally critical task of managing 
mine water 

47 Flexible conveyor technology 
Access, affordable, accessible: these are 

the three tenets of a conveyor system 
suitable for all mining operations 

50 EVENT PREVIEW 
Popular China show will take place 

as planned 
Bouma China will take place as planned 
from November 24 to 27, 2020 at the 
Shanghai New International Expo Centre 
(SNIEC) 



MATERIALS HANDLING 

CONVEYOR 
DANGER ZONES 

Recognising the hazards is a key step toward preventing 
conveyor-related injuries, explains Daniel Marshall 

I 
n bulk material handling applications, 
a conveyor is typically a massive, 
complex and extremely powerful 
system. It's usually constructed of 

rubber belting, set on rolling idlers, 
wrapped around large steel drums at each 
end and driven by a high-torque motor. 
As such, a conveyor presents enough 
danger zones that the entire system should 
be considered a hazard. 
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THE BELT 
In most applications, a conveyor belt 
moves at a relatively constant speed, 
commonly running somewhere between 
0.5 and lOrn per second ["'100 to 2,000 
fpm]. An O lympic sprinter has a reaction 
time of about 0.18 seconds (roughly 
one-fifth of a second) when poised at the 
starting line and totally focused on the 
race. If this athlete becomes tangled in a 

conveyor belt travelling 1.5m per second 
["'300 fpm], the person would be carried 
0.27m ["'10.6in] before even realising 
what has happened. 

A 'regular' worker would likely require 
a longer rime to react. For simplicity's 
sake, we can assume it would be twice 
the athlete's reaction time, so the worker 
would be pulled twice as far, introducing 
the potential to strike many more 



A belt conveyor is a large, 
complex and powerful system 

components or to be pulled farther and 
harder into the first one. In addition, most 
conveyors are engineered with the ability 
to start remotely. The system may go from 
dormant to active at any time at the push 
of a burton, and that ability can suddenly 
catch a worker unaware, leading to serious 
injury or death. 

"When a conveyor belt is moving, 
there will usually be more tension 
on the carrying side," observes Todd 
Swinderman, CEO Eme.rirus, Martin 
Engineering. "If the conveyor is merely 
stopped and de-energised, that tension 
may remain in the belt in the form of 
sto red energy." 

Swinderman points our that a system 
under tension will always try to approach 
equilibrium; that is, it will try to release 
the energy. This release will likely come 
in rhe form of a pulley slip, which 
occurs when the belt slides around the 
head pulley to equalise the tension. The 

distance the belt will move is proportional 
to the amount of tension stored and the 
belt's modulus (elasticity), possibly several 
feet. If a worker is on the belt or close 
enough to be pulled in during this sudden 
release of energy, injuries or death can 
occur. 

THE SYSTEM 
"There's a simple rule of rhumb regarding 
conveyors: if it's moving, don't touch it," 
Swinderman states. "The most common 
way to prevent inadvertent contact is 
with suitable guarding that renders the 
moving components inaccessible." For 
maintenance or repairs, procedures for 
lockour!tagour/blockour/rest-our should 
always be followed when working on a 
stationary conveyor, and systems should 
be equipped with anti-rollback devices 
(also known as backstops) on the head 
pulley. 

Many of the moving parts on a 
conveyor belt system are rotating 
components. These parts include idlers, 
drive shafts, couplings, pulleys and 
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Belt conveyors move massive amounts 
of material, often at very high speeds 

speed sensors . Items rotating at a high 
speed pose the risk of entanglement or 
entrapment. "Al l moving machine parts 
should be guarded with adequately 
constructed, properly installed, 
functioning and well-maintained guards," 
says Swinderman. 

There are many pinch points on a 
conveyor, components that the belt 
actually touches or comes near, including 
the drive pulleys, snub pulleys, idlers, 
stringer, chute walls and deflectors. If a 
worker's limb travels with a conveyor belt, 
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it will meet one of these components. The 
limb, as well as its attached worker, will 
become trapped between the belt and the 
obstruction.  

The same thing can happen with a 
tool, which can pull a worker into the 
entrapment faster than the person can 
let go. “Effective fixed guards should 
be absolute in their protection; workers 
should not be able to reach around, under, 
through or over the barrier separating 
them from moving components,” 
Swinderman adds.  

Many of the fatalities around 
conveyors have happened when a worker 
was cleaning fugitive material from the 
structure or components of a conveyor 
system. The process of cleaning may put a 
worker in proximity to a very dangerous 
machine. The need to shovel, sweep or 
hose off accumulations puts the worker 
within arm’s length of the conveyor, and 
often closer. 

Airborne dust can cause numerous 
health risks, ranging from material build-
up in the lungs to explosions. Categorised 
as either respirable or inhalable according 
to particle size, dry, solid dust particles 
generally range from about 1 to 100 
microns (µm) in diameter. According 
to the EPA, inhalable coarse particles 
are 2.5-10 µm in size. They are typically 
caught by the human nose, throat or 
upper respiratory tract. In contrast, fine 
respirable particles (under 2.5 µm) can 
penetrate beyond the body’s natural 
cleaning mechanisms (cilia and mucous 
membranes), travelling deep into the 
lungs and causing long-term or chronic 
breathing issues.

Although it’s virtually impossible to 
prevent all fugitive material from escaping 
a conveyor structure, taking practical steps 
to minimise it as much as possible helps 
reduce the dangers it can introduce. When 
clean-up is necessary, performing the job 
while the conveyor is running should not 
be an option. Operators concerned with 
the cost of lost production from stopping 
a conveyor to clean need only consider the 
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consequences of an accident to confirm the 
wisdom of this rule.

KNOWING THE HAZARDS
Until recently, the engineering of belt 
conveyors to carry bulk materials hadn’t 
changed much in the past half-century, 
despite the fact that virtually every 
requirement for safety, regulatory compliance 
and production performance has been raised 
during that time. Standards continue to 
tighten and industry best practices now often 
exceed government requirements.  

“Using these new and emerging 
technologies, even poorly performing 
conveyors often don’t need to be replaced  
or rebuilt, but merely modified and 
reconfigured by knowledgeable and 
experienced technicians installing the  
right modern equipment,” Swinderman 
concludes. “Specialised conveyor training 
and trusted resources from global suppliers 
are helping to raise operator awareness to 
make conveyor systems cleaner, safer and 
more productive.”

Belt clamps can be as small as two 
bars or as large as a giant vice

The pinch point between the belt and a carrying idler 
is one opportunity for an entrapment injury
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