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MINE FACE IGNITION QUENCHING

by

Aldo L. Furno®

ABSTRACT

The incldence of frictional spark ignition at the mine face has increased
significantly with the advent of the continuous-mining machine. To cope with
this problem, the Bureau of Mines initiated research in the early sixties to
develop an ignition-quenching device. This paper summarizes the initial
in-house and subsequent contract research In which dry powder extingulshing
agents were used and the Bureau's recently completed work in which a vaporiz-
able agent (Halon 1301) and hybrid mixtures of Halon 1301 and Purple-K or
water were studied. Hybrid mixtures are shown to be the most effective agents.
Design requirements are given for an ignition-quenching device proposed for
the tunnel-boring machine application.

INTRODUCTIOL:

In the years preceding the Coal Mine Health and Safety Act of 1969, fric-
tional ignitions were reported at the rate of about 50 per year. This number
of ipnitions is not particularly significant because there were surely pops
and flashes that went unreported. Nor is it very useful to count the injuries
or the loss of production from reported ignitions; the major hazard lies in
the possibility that a face ignition may initiate an extemsive coal dust
explosion.

The research that resulted from the 1969 Act included three approaches
to the problem of face ignitions. One was the reduction of methane concentra-
tinns through improved face ventilation by water infusion and by advances in
methane drainage. A second was an attempted reduction of the incendivity of
tool bits through improved metallurgy of the bit or through reduced bit speed.
The third was the development of an ignition-quenching device that might be
incorporated into the design of a continuous miner.

The Graviner® system, which may be called an iznition-yguenching device,
was developed in the 1940's. 1Its early application was to fixed installation:
and the Fenwal Corp., the American Licensee of Graviner from 1957 to 1964,
made upwards of 2,000 installations of explosion-suppression equipment.3 The
adapt:ition of the concept from fixed installations to a machine-mounted appli-
cation was recognized as a formidable problem. Factors that have to be

Tchemical engineer, Pittsburgh Mining and Safety Research Center, Bureau of
Mines, Pittsburgh, Pa.

AReference to specific brands or manufacturers is made for identification only
and does not imply endorsement by the Bureau of Mines.

‘Gillis, J. P. Private communication, Oct. 13, 1977. Available upon request
from J. P. Gillis, Fenwall Inc., Ashland, Mass.
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MINE FIRE DETECTION
by

M. Hertzberg

ABSTRACT

The problem of mine fire detection is considered in terms of types of
fires, past history of fire incidence, current rerulations, detection method-
ologles, and the general strategy of fir safety. Several research programs
that are in the process of being transferred to in-mine technologies are
described. These include the continuing development of a tube bundle (pneu-
matic sampling) technlque, the evaluation of a nrow, prototype fire sensor for
combustion generated submicrometer particles, and general studies of the prob-
lem of spontaneous combustion in coal mines.

INTRODUCTION

A Bureau of Mines program to develop and evaluate rapid and rcliable
detectors for explosions and fires in underground coal mines has been in
existence since the passage of the Coal Mine Health and Safety Act (Public
Law 91-173, December 1969). Early emphasis was on the detection of methane=-
alr face ignitions and dust explosions. Such detectors were needed to acti-
vate quenching devices. The emphasis in recent years has been on the detection
of fires during thcir early or incipient stages. The project objective was to
explore the problem fundamentally; to develop instruments that detect condi-
tions that may lcad to tires; to evaluate and adapt current fire sensors for
mine use; ind to disign, develop, and build new sensors and new detection
me thodologies .

An underground coal mine fire is exceptionally hazardous becaus of a
mine's extraordinary size and its confining geometry. A mine i1s a man-made
void carved out of a combustible material. It is, in effect, an underground
factory with a low, flat roof and long, combustible, escape corridors. A map
of a typical section is shown in figure 1. It is the 4 right section of the
Somerset mine in Colorado. This section is of particular interest because it
was the seat of a spontaneous combustion incident that will be describ d later.
In this underground factory called a mine, the roof, floor, hallways, and
rooms are lined with combustible material as are all the passageways leading
to the exits. It contains heavy equipment and machinery: Mining machines,
shuttle cars, roof bolters, conveyor belts, transformers, locomotives,
trolleys, and power cables. Escapeways are long; for example, for the working
section shown in figure 1, the distance to th Hubbard portal is about 2 miles
with a similar distance to the Elk Creek return portal. In the event of a
fire, the ventilation pattern can rapidly contaminate escapeways. In most
mines there is limited egress through vertical shaft hoists of limited

TResearch chemist, Pitrsburgh Mining and Safety Research Centcr, Bur au of
Mines, Pittsburgh, Pa.




























































































































































































