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ABSTRACT

Back injuries from handling materials in
underground mines continue to be a major safety
problem. In spite of the ingenuity of many
people and the development of numerous
mechanized aids, the number of materials-
handling injuries remains second only to the
number of roof fall injuries in underground coal
mines. Relocation and repositioning of electrical
cable, conveyor belt parts, and roof bolt supplies
in particular are the sources of significant
numbers of back injuries.

To help reduce such injuries, researchers at
the Spokane Research Laboratory of the National
Institute for Occupational Safety and Health are
examining Mine Safety and Health
Administration accident data to determine
correlations between materials-handling tasks
and the number of back injuries. Also being
investigated are new technologies used in
underground mines in the United States. Equip-
ment is being developed or modified that would
replace the necessity of doing lifting tasks
manualiy. A Coleman manipulator was tested,
and modifications were made to make it more
suitable for underground mine use. To reduce or
eliminate the need to manually clean off
materials that commonly plug grizzly openings,

a track-guided pincher arm device was develop-
ed. Oversized rock can be broken with the
pincher arms in the up position, and the arms can
be lowered to grab and remove debris. The arm
can also be used in a sweeping action to remove
cohesive fines that may bridge grizzly openings.

INTRODUCTION

Materials-handling problems in under-
ground mines and injuries associated with
underground materials handling have been well
documented (Peay 1983; Gallagher et al. 1990).
Although lost-workday injury rates related to
materials handling in mines decreased between
1988 and 1997 (Mine Safety and Health Admin-
istration [MSHA] 1999; National Institute for
Occupational Safety and Health [NIOSH] 2000),
the number of lost workdays was still significant,
and the cost to the mining industry each year was
tremendous. During that time, there were 58,661
lost-workday cases resulting in an average of 34
days lost (including restricted days) per case.
Over 21,000 of the lost-workday cases were in
underground mines.

A review of 1999 data from underground
mines in the United States indicated that
materials handling is still one of the leading
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Table 1.—MSHA Underground Accident Data Summa~-

Category 1989 1999
No. of injuries Ceuses gi;lt.):ec:tmjunes, No. of injuries Causas i?;ﬁ LTSS

'METAL/NONMETAL:

Handling material, total.......... 401 194

r?gt:; r;r;{::r;es while handling 131 133 47 124

__Handling supplies .............. 65 50 20 43
Move power cable.............. 11 8 2 4
Handle fimber ...........c........ 9 7 3 6
Move equipment................ 9 7 B 13
Machine maintenance ...... 8 6 10 21

COAL:

Handling material, total......... 3,661 1,390

E‘:ct:: rllr;]':;'nges Whllf handling 1,737 147 548 139
Handling supplies .............. 808 47 257 47
Move power cable.............. 265 15 105 19
Machine maintenance ....... 90 5 44 8
Hand load hand shoveling. 126 7 33 6
Move equipment................ 98 6 29 5
Handling coal, rock, waste. 80 5 25 5
Handling timber.................. 148 9 24 4

"The category of “injuries while handling materials” is divided into subsets by body part, of which back injuries is
one. Handling supplies, etc., are subsets of “back injuries while handling materials.” Percentages are calculated

accordingly.

With the extensive reduction in workforce
over the past 10 years, incident rate is a better
indicator of safety performance than total
number of workers. Incident rates are calculated
on the total number of hours worked associated
with mine type (underground, surface) and not to
the number of hours worked while actually
handling materials.

Because of budget and time constraints, it
was not possible to develop and/or test solutions
to all common materials-handling problems.

The detailed investigations described in this
paper include methods to reduce injuries from
manually moving objects (single lifting event)
and from cleaning debris from grizzlies. Investi-
gations included the use of existing equipment,
modifications of existing equipment, and
development of new equipment.

SINGLE LIFTING EVENT

A significant percentage of back injuries is
the result of lifting and pulling activities associ-
ated with materials handling. Most of these back
injuries are thought to have occurred in a
situation where, for reasons of expediency and in
the absence of help, the worker tried to lift
materials or handle equipment that were too
heavy.

Assisted lift devices (manipulators) are
currently used in many manufacturing sectors to
reduce injuries associated with manual equip-
ment and materials handling. Manipulators
allow workers to lift and maneuver heavy objects
throughout a work area, yet require that the
operator exert only a few pounds of force.
Underground shops where a variety of lifting
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Figure 4.—Layout for belt entry to accommodate materials-handling equipment.

A disadvantage is that clearance is limited
when belt repairs are needed on the off side.

lacing and emoving Belt Rollers

The process of placing and removing rollers
in belt extensions on continuous miner advance,
during longwall retreat, and for maintenance
change-out involves ben ng and manually
lifting the heavy rollers. Innovative methods
have been developed to separate the belt for
removing rollers on the longwall. In one mine,
the last top belt roller is mounted to one end of
two H-beams, and two hydraulic jacks are
mounted to the other end. The H-beams are
pinned to the tailpiece near the middle of the
beam. Through a lever-type arrangement, when
the two hydraulic jacks push one end of the beam
down, the top roller and belt are lifted. When the
belt roller is lifted, the distance between the belts
is increased, and the belt is completely lifted up
from the second roller from the tailpiece. Lifting
the top belt makes the second roller accessible
for removal and eliminates the need to lift the
belt manually. The tailpiece uses hydraulics for
normal operation. This method could be used on
any tailpiece and reduces the potential for
accidents when removing the roller.

Another technique is to use an air bag to
separate the belt to facilitate adding rollers in the
belt advance process. Access to compressed air

is necessary, but 2 mine may be able to utilize
this in combination with other techniques.

A very successful approach for lifting the top
belt for adding the roller has been to use small
loaders with an attachment bar (& standard hard-
roll steel bar bolted horizontally to the bucket).
The advantage of the loader is that it can be
employed to carry the roller and lift the belt. The
loader is faster and eliminates the process of a
worker lifting and bending while holding a
come-along and chains or manually placing an
airbag prior to inflating it. '

Conveyor elt Cleaning

Underground coal mines in the United States
utilize belt conveyors to transport coal from the
working face to the portal. Fine coal particles
stick to the belt beyond the scharge point.
Residual materials (carryback) stick to the
bottom belt. Belt cleaners are installed at the
head roller area to remove the sticky materials.
If in good mechanical condition, the cleaners
clean off approximately 95% of the carryback.
The remainder is jarred and scraped off as the
belt returns to the tail roller. In a three-shift per
day operation, it is not uncommon for 2 tonnes
or more of carryback to be deposited on the mine
floor per week of belt operation. The carryback
is usually wet when deposited, but dries over
time. This becomes very dangerous. Coal dust
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