
Paul Harrison, Martin Engineering, USA, expands 
on remedies for conveyor belt mistracking by focusing 
on different belt training methods in part two of a ...;;.tw.;..;...;;..o ______ ""'--''...___ ..... iii ... __ 
part series. 
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CONVEYOR 
BELT TRACKING 

P art one of this two part series covered the hazards 
of mistracking belts, indicators of misalignment, 
how to detect where belt wander is occurring, and 
how to identify the cause.1 It was observed that 

conveyor belt mistracking is a major workplace hazard as 
one of the main causes of dust and spillage. A Senior 
Product Specialist at Martin Engineering, Dave Mueller, an 
expert in belt tracking, talked about how higher production 
demands can render older models of belt trackers obsolete. 
The author also discussed how observing the head pulley 
while it is running tells operators a lot about the positioning 
and health of the belt. 

Part two continues by describing remedies to some of the 
issues described in part one. The text reviews different belt 
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training methods, the effectiveness of each device and ways 
to ensure belts stay aligned by controlling other factors in 
the conveyor system. 

Belt training 
A common procedure to correct a wandering belt is to 
slightly adjust the returnand carrying idlers against the 
direction of the mistracking. Unfortunately, even slight 
over-compensation can cause friction or pinching and may 
reduce the life of both the idlers and the belt. Moreover, the 
approach does not work on reversing belts. An even more 
serious consequence is that, over time, a number of the idlers 
may be misaligned, 'fighting' each other to correct the 
alignment. 
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When idler training is not 
successful as a long-term solution, 
operators may be faced with a 
situation where the training procedure 
is repeated on a frequent (sometimes 
daily) basis. At that point, managers 
should consider installing some form 
of engineered belt training solution to 
mitigate the problem. 

Engineered belt trackers are devices 
that sense the position of a belt and, 
through a mechanism or geometry 
change, actively adjust its path. Some 
of the most common types are 
discussed in the following: 

Belt misalignment switches are 
sensors that are installed at intervals 
along the length of the conveyor on 
both sides of the belt near the outer 
limit of a safe belt path. The 
wandering belt pushes a lever arm 
and activates a switch, which either 
sets off an alarm or, in the case of 
severe mistracking, interrupts the 
conveyor's power circuit, stopping 
the system. Costly downtime and lost 
production make these devices less of 
a solution to the problem of · 
misalignment and more of an 
indicator of a severe problem. 

The in-line sensing roll trainer has a carrying roll on a central pivot bearing with vertical 
guide rolls mounted on both sides. 

Multi-pivot belt trainers use a torque-multiplying system to improve belt path correction. 
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Vertical edge guides are meant to 
be positioned perpendicularly to the 
belt's path to keep the edge away from 
the conveyor structure and should not 
be used to compensate for persistent 
misalignment problems. Performing 
more of a damage control function 
than true alignment, they allow the 
belt to strike a rolling surface instead 
of the structure. Most practical on 
short, low-tension systems and not 
particularly effective on thin belts, 
operators have experienced severe 
damage when the belt rides up over 
the guide into the structure or rolls 
over on itself. 

Vee idlers and rollers, set on both 
the cargo side and return side of the 
belt, use a trough configuration and 
edge brackets that rely on a centring 
force to correct the belt path, which 
can add stress on the belt and lead to 
damage. These systems are more 
expensive and require more 
maintenance than a conventional 
return idler. 

Crowned pulleys, with larger 
diameters at the centre than at the 
edges, operate from the basic tracking 
principle that if the raised portion of 
the pulley (the crown) touches the belt 
first, it centres the belt, because the 
outer sections of the belt on both sides 
produce a force driving it toward the 
centre. These forces cancel each other 
out on a centred belt and, if it wanders 
to one side, the dynamic forces will be 
greater on that side, acting to push the 
belt back toward the centre. Crowned 
pulleys are most effective on 
conveyors with short, low-tension 
belts, but do not work with some blade 
cleaners because the pitched belt plane 
does not allow the flat surface needed 
for effective cleaning. 

Dynamic belt-tracking systems use 
the force of the mistracking belt on an 
arm that moves an idler, creating a 
steering action that directs the belt 
back into the centre. The design can be 
vulnerable to the accumulations of 
fugitive material, which can block the 
range of motion or seize the pivot 
bearing. This can lock the belt-training 
idler into a position where it functions 
as a 'misalignment' idler and pushes 
the belt out of the proper track, 
actually worsening the problem. 



In-line sensing roll trainers have 
vertical guide rolls that are mounted 
on both sides of the belt, in line with 
the roller, with the centreline running 
through the idler's pivot point. 
Movement of the belt against either 
guide roll causes the roll to move in 
the direction of the misalignment, 
pivoting the entire idler. Since belts 
always move toward the side they 
contact first, the pivoted idler then 
steers the out-of-track belt back to the 
proper path. On some systems, the 
corrective action of the central pivot 
idler can be abrupt, causing the belt to 
'kick over', slamming it consistently 
from one side to the other and 
resulting in edge damage and overuse 
of the pivot bearing. 

Leading sensing-roll trainers are 
supplied as original equipment on 
many new conveyors. Employing 
either a pivoting carrying roll or 
troughing set, short arms on both sides 
of the frame are positioned in advance 
of the pivoting roller and end in guide 
rolls located 25 to 75 mm (1 to 3 in.) 
from the belt edge. Designed for use 
on the carrying side or the return side, 
movement of the belt against the guide 
roll directs the steering idler and 
corrects the belt path back toward the 
centre. These designs can be prone to 
material clogging in pivot bearings, 
causing them to freeze in an extreme 
position and resulting in constant 
mistraining. To remedy this, operators 
have commonly 'tied off these devices 
with rope or wire, reducing or 
eliminating the functionality of the 
device. 

Torsion-spring trainers improve 
upon the leading sensing-roll trainer 
design by removing one sensing roll 
and incorporating a spring into the 
pivot, which keeps the one remaining 
sensing roll in constant contact with 
the belt. As the belt mistracks in either 
direction, the idler will compensate 
by pivoting and steering the belt. 
Since the sensing roll is in constant 
contact, there is no delay in reaction, 
no pinching due to continuous 
're-tuning' of the idler and less 
material accumulation at the pivot 
point. The drawbacks include the fact 
that it cannot use a troughed idler set 
and the sensing roller requires 

With rollers at the belt edge, multi-pivot trainers can sense smaller movements and 
correct even slight misalignments. 

This roller tracker uses a ribbed lagging made of durable polyurethane to increase 
performance. 

relatively frequent replacement due to 
constant use. 

Multi-pivot belt trainers use 
longer arms than other designs, 
positioning the guide rolls further 
from the pivot roller, as well as closer 
to the belt edge. The closer proximity 
allows guide rolls to sense very slight 
misalignments and make immediate 
corrections. Rather than waiting for a 
powerful mistracking force, the 
longer arms require considerably less 
force to move the pivot roller. The 

result is better correction with no 
pinch points and less wear on 
conveyor and tracking equipment, for 
a longer and more efficient service 
life. 

Reversing belt trainers 
"Once any belt training mechanism or 
procedure has been initiated, you can't 
just throw the system in reverse," 
Mueller warned. "That could cause 
immediate, expensive and hazardous 
consequences." 
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If operators have manually trained 
the idlers in one direction opposite to 
the misalignment, suddenly they're 
faced with an idler that, when the belt 
reverses, exacerbates the mistracking 
and causes it to drastically drift to one 
side almost immediately. This means 
that every time the belt is to be 
reversed, the system must be shut 
down and all idlers must be 
straightened or set in the opposite 
position. Most engineered training 
solutions react the same way and will 
pivot in the wrong direction. 

"Only mechanisms that are 
designed to detect both forward and 
reverse mistracking can centre these 
belts," Mueller said. "Examples are 
torsion spring trainers with an 
opposite-end sensing roll and 
reversing multi-pivot trainers with 
four long-arm guide rolls. The forward 
guide rolls recognise the opposite 
direction of the belt and automatically 
switch to the back guide rolls, 
adjusting the pivot roller in the proper 
direction." 

Installation 
Installation of a belt tracking device 
can be at any point where the belt path 
needs adjustment, but opting to install 
too few trainers or misplacing trainers 
can cause a strain on the equipment 
and may not address the entirety of the 
issue. "Training devices should be 
mounted approximately three to four 

times the width of the belt in advance 
of the point of the mistracking," 
advised Mueller. "Also, make sure that 
the conveyor is locked out / tagged 
out / blocked out / tested out before 
installing any belt trainer." 

Devices can be installed over the 
entire length of conveyor, but should 
especially be installed to correct the 
path at any place the belt enters an 
enclosure or enters a critical conveyor 
system, such as the take-up. To avoid 
units competing and contradicting 
each other's steering action, they 
should be positioned approximately 
20 to 50 m (70 to 160ft) apart, 
depending on the severity of the 
mistracking problem. 

Typically elevated 10 - 20 mm 
(lh to % in.) higher than the rolls of the 
adjacent conventional idlers, a centre 
roll or pivot roll increases the belt's 
pressure on the tracking device, 
improving the corrective friction 
between the belt and the aligning roll. 
This is applicable to both troughed 
(carrying side) and return side 
self-aligning idlers. It helps to have 
rubber-covered rollers rather than 
'steel can' idlers, because they create 
higher steering friction with the belt. 
Though they may need replacing more 
often, rubber surfaces grip better and 
are more effective with wet and/ or 
slippery materials. 

Another technique to improve 
performance is to install a return 

Rubber covered rollers create higher steering friction with the belt than 'steel can' 
idlers, providing a better grip. 
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belt-training system with a 
conventional return idler above the 
belt, upstream of the tracking 
device, to push the belt down, 
increasing the force on the training 
idler and allowing it to work more 
effectively. 

Total conveyor analysis 
Conveyor mistracking is a major 
problem, but it's as much a symptom 
as it is a cause of spillage and 
equipment failure. Performing only a 
head pulley inspection will not reveal 
all of the problems that could cause 
persistent misalignment. Mueller 
recommends conducting an entire 
system assessment to discover the 
true causes of misalignment. 

"Installing trackers is the 
economical solution, but operators 
should do a full analysis and consider 
also addressing other causal issues," 
he added. "By focusing solely on belt 
alignment, plant personnel may miss 
other opportunities to increase 
production and relieve some of the 
burden on their system." 

Off-centred loading is a major 
cause of mistracking, but other causes 
can include improper cradles, an 
inadequately designed settling zone 
and ineffective belt cleaning, among 
other causes. To remedy these issues, 
some conveyor accessory 
manufacturers offer well-engineered 
modern equipment, such as 
load-centring transfer chutes, 
high-impact cradles, adjustable slider 
cradles, an assortment of cleaner 
blades created for specific 
applications and redesigned chute 
box technology. 

Keeping the belt centred and 
moving quickly is the key to a 
high-production, low-cost operation 
and a safer workplace. "Misalignment 
causes downtime and costs money," 
Mueller concluded said. "But nothing 
causes more downtime and expense 
than a destructive belt fire or other 
catastrophes as a result of inattention 
to mistracking problems." lf: 
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