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DRILLING AND DUSTINESS OF METAL-MINE AIR. o
By D. Harrington (Supervising mining engineer, Bureau of Mines).

Notwithstanding all the effort made to introduce wet drills to prevent
dustiness of air of metal-mine working places, there has duriny the past few
years arisen in Australia and South Africe an impression that wet drills, in-
cluding the Leyner type, actually cause undue quantities of finely divided ore
and rock to rise into the air, these fine particles being chiefly attached to
particles of fog or spray esccping frow holes using water drills. This is gaia
to have created consternation in the ranks of the min: operators who have com-
Plied with drastic wet drilling rsgulations, =2nd purchased and operated various
types of wet drills at no inconsiderable expenditure in both money and effort.

In view of this situation and the fact that wet stopers are being rapia-
ly introduced with considerable success in many of the metal mines of the United
States, the writer, who has for the past five years been engaged largely in
studying the dust problea in the metal mines of the West for the U. S. Bureau of |
Wines, has compiled the aust sampling of air of drilling places in 214 working
Places in 13 mines at time of drilling, using various types of wet anu dry drills
with upper, inclined, horizontal and some down holes.

The result of these tabulations inuicates that irrespective of the con-
ditions in gouth Africa and Australia, the use of wet arills in the United States
results in a deciacd decrecase of dustiness of the surrounding air as compared
with dry drilling, whether the holes are upper, or inclinea or horizontal, and
practically irrespective of the types of drill used. Nevertheless, there are
soms d=2ngers from aust in air surrounding wet drilling operations unless certain
precautions gre taken.

Table 1 gives data for air uustiness in 105 places in 13 izines with holes
srillea at an inclination less than 60°, and hence likely to cause cdniiua dusti-
ness of surrounding air frou the falling of cuttings throuzh the air. All sac-
ples were taken by the standard sugar-tube method of the U. S, Burcau of Mines
for sampling mine-air aust, with the sugar tube held as close as feasible to the
driller's head and with air being drawn through the tube at approximately the rate
a worker brezthes. Data were obtained for 9 places in four mines using piston
drills (dry), for 24 places in five mines using dry "jackhamser" type of machine,
14 places in seven mincs with dry stopers, 5 places in one mine using wet stop-
ers, 52 places in ten mines using Leyners, and 1 place in & minc using auger or
twist drills.



As might be expected, the dry jackbammer type of machkiacs ¢re by far
worst dust producers, the average quantity of usust per cubic meter of air for <4
ceT s Lo TAT,2 g, {1t way be interesting to note here that the maximuw al-
lowaple uustiness in South Afric:an mines is S mg. per cubic weter of air); the
0ld type of heavy piston drill, now rarely used, came next in dustiness with
98,5 mg. for nine samples; dry stopers cawe third with 62.8 mg, as average for
14 places; wet stopers showed 15,0 mg. as average for five places; and Leyners
had an average of 17.5 ng. for 52 places. Hence, for holes less than 60°, Ley-
ners anl wet stopers gave an air dustiness less than 1/3 as great as in regions
near dry stopers, and less than 1/20 of the dust of places using the jackhammer.
In Mines 3 and 5 some of the readings of air where Leyners were running were
fairly high in dust, owing to the fogging of air from machincs working poorly and
in poor repair. In Mine 4 external sprays were used with jackhammer drills and
while the dustiness was somewhat reduced, it continued to be excessively high,
three samples giving an average air dustiness of 263.2 mg,, indicating the diffi-
culty of "killing" dust by use of external spray with dry jackhamaer.

Table 2 covers only air Gustiness of places where holes were being drill-
e« with inclination above 60°, hence may be classed as "uppers", and this type
frequently gives maximum air dustiness. 107 samples from 12 wmines are given,
these wines being the sawme as listed in Table No. 1. Again the dustimst pleces
were those using dry jackhammers, they had an average of 210.6 mg. of aust per
cubic meter of air, (however, only two samples were taken as uppers are rarely
drilled by jackhammers); the ary stoper averaged 159.7 mg. for 87 places in 11‘
mines, against 54.1 mg. for 16 places in five mines using wet stopers, and 39.%
ng, for sauple where Leyner was in use. It will be noted that dry stopers gave
practically three times as much air dustinsss as wet stopers, ana in Mines 9, o,
7, and 9, where samples were taken for both dry and wet stopers, the air of the
places using wet stopers was only about 1/6 to 1/15 as dusty as that of places
using dry stopers. In Mine 9, three holes were arilled vertically with ary
stopers using external spray and the averaga air dustiness was 458.9 mg., hence
the spray method was by no means a success for controliingdust with these uppers.
In Mine 12, wet stopers in poor repair and operated by wen unfamiliar with theuw
made the air about the drill very dusty; this proves that wet machines must be
kept in repair and be operated intelligently, or they will give poor results as
to dust prevention. ’

Table 3 summarizes Tables 1 and 2, taking into consideration air dustiness
in drilling all kinds of holes and with practically all types of drills in general
use, Jackhammers drilling dry gave the dustiest air comitions, 353.9 mg. per
cubic meter of air as the average for 26 samples; with dry stopsrs second, 146.9
mg. as the average of 101 samples; old type piston drills (dry) gave 93.3 mg. as
the average for 12 samples, while wet stopers had 44.8 mg. for 21 samples, ana
Leyners 17.9 mg. as average of 53 samples. The total number of ary arilling sau-
ples was 140, ana the dust content of the air of these places averaged 179 .« mg.
per culic meter of air, while the total number of wet drilling places was 74 with
an average air dustiness of 25,6 mg., or about 1/7 as greet as the average austi-
ness of places with dry drilling; this certainly indicates that wet drilling does
not, at least insofar as our investigations go, produce more dust. than dry darill-
ing, but as a matter of fact, produces very much less dust., Table & also gives
data as to air dustiness of five mines for places where no dry drilling -was in
operation at time of sampling. Mines 1 and 2, with an average air dustiness of
45,2 mg. per cubic meter of air for 121 places not using dry drilling, show a
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general average austiness for all the plates which is nearly double the uver-
age air dustiness of wet drilling pleces of 11 .anss (25,6 1mg.). On the other
hand, ilines 4, 9 and 6 10,7, 10,0 ana 20.0 w;., respectively, for places free
of dry drilling, come well unaer the general average of 25.6 mg. for =2ll places
in 13 mines wherc wet drilling was in progress,

Conclusions:

The dust studies to date in metal mines of the United States by the
U. S. Bureau of Mines indicete d.finitely that wet drills a2s used in drilling
of all classes of holes aid aecidedly in reducing dustiness of air in drilling
places. However, it his been found that wet drills whether of the Lecyner type
or stopers, if not operating satisfactorily or if out of repair, may throw into
the air of working places a wist or fog, laden with w.inute uineral particles
which when breatheg hes the same effect as dry dust and is fully as cangerous.
In 2ddition to danger whon wet drills are not efficiently used, 1f water or
compressed air and water forced throursh the drill is under excessivs pressure,
say over 100 pounds per squ=re inch, there way bes asnger of escape of mist or
fog laden with wineral particles, hence these pressures should oe held below

égotpounds per square inch which, in gecneral, is the practice in the United
ailes,

Vet drills must be kept in repair and wust be operated with intelligence;
as far as proved by the sampling of the U. S, Bureau of Mines, the wet drills,
even when <t their worst still give comiitions much nore healthful than do dry
drills. - - Reports of Investigations, U, S. Bureau of Mines.







coown 4= HOGLes oILLED VI
(Inc* rns s Horizontal Holes
lgares soew millis T o4l

IH LESS THN g(° INCLINAT ICN UPTALDS
anl Those With Downwarl Innlznaflon)
S of lust per cubic meter of air.

& V}tﬁo 3

-

s it pwn =

‘Note: Maximi-
€2) Drillin-
(i) Drillin

allowahle dustiness of

with huni w~2r in old -ob. (b) Driilin
?rv with watsr dack-hoyrrar in Ao materi‘l .

~ir of South Africun mines is 5 nillisrans per cubic me
dry but

‘17.5

ter

c) D 111s or
2T h op& .

using extormal sproy .
) Drillin~ ary with w.

(=

oi air.

Ty §

e e

li" b a
o ¥ side

- s ,"', . : ; o . Y @l , o : ; |
T iPj Drills - ‘Dry Jackhamers Sy Stoper ‘Uet Stoper ‘Leyner ‘Hand Muesr
P i iston . :Me. dust ‘i TMg. dust T *Mz . dust o Mg, dust D oMo, dust
: ‘Mg. dust Dl v LD . TN .om. T .0,
DT -t A T e N :
CMirs T Mini- Maxi- Aver- ¢ '—1;‘ Mini- Moxi- Aver -%‘iMmlviﬂﬁl Aver- : g‘ZMmi—Maxi— Aver-: FMini-Muxi-Aver- - % Mml-mdl—j\vpr-
FLALUT « g VLS - % - . M \ re . N 7 LG are + . L OTE - eae «
;’Q; z am f rum t age ‘ U; 'Iv-m-r .H:U.H it ' 2,0 :U)‘ .m\m ’mi a d-‘— , U). :TIDIA T are ' m:‘murr :TTJJIT. :age v: q]‘ :n"\m[ 'Im’[n ;age
o g g Py 2 : = : :
gi t R S N NS T R
1 5-57 0' 130. 7';‘79.? 12&‘4’4.6:4%.6:{%.6:1 31 4 31 4 31 4 N 2 28 5: al.u 29 q : :
T573G.0:H13.3:226.€ - 1:353.4:355.1:353.50 Do A
T :1:02.8: 22.8: 22.2 I 5t 30.9:117“.2:#23-5-11 59 z 2252 117 b : : ?5 : &, 6 Q1.2: 29 6 1 2R.6:25.6:25.6:
— : 1 : : R : S ' W1 RS R0y : : :
2 :3:17.h: 11.4: 1.4 i : f H LY 7“232“34%"- : ik
: - : " 3 78 5 ° 26 2 N : : : M % b .
4oy : : 4C:k. 1,’-%2 ﬁ; é°5‘ 3 2. 0: 4.3: 3.5 . : .
SIS s VL e i3 18 . - S S
51 s - L : : ‘ L }Iri?u9h:13_.}‘_ R
L. anmesamal . - : -
LS : : 11316ug7190221 jlunuglu: : 10 6615.; 9.9 : : :
7o 1 60536053605"29‘75”-37 8:5:66259 15:0 £ 27 7.97 965 &5 ¢+ x g
: : '2187280’4196 Do T
- . : ? : : 12 217.1:90.2 * 54.0 : ¢ : T 1:13.6:1%.4:13.6 1 . . :
P . N T - N 'l :13.9113.9 : 15.9 o : 1 8.1 LS LI S : . .
10 : - - N . : :3 e 9~6:3?1 © 20.4 ¢ : : : : : : :
- - - . - » - * A d - . - f- - .
13 - : : : ; i *97: B.U4t16.9° 8.6 E : :
Tota: = : s s . : : . S . :
and fgi i Egeg ay : "365.G714° P 62,3 R - 15.¢ ‘52" 3

*25.6°






Table 2 - HOLFS DRILLED UPYARDS 60° TO oo°

F¥aures show willi-rams of dust per cubic neter of air.
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Table No. 3 SUMMARY OF DUSTINESS FROM DRILLING IN THIRTEEN MINFES.

Piston Drills Dry Jackhammers Dry Stopers Wet Stopers Leyners Dry Hond
Twist Drills
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Below is found dustiness of metal mins air other than places with dry drillins (5 wines):
Mines 1 and 2 had 45.2 millicrars of dust per cubic neter cf air as average for 121 places.
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