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Fallurg of en asphalt paint coating previously epplied toc the rocf of this
mine, =/ The investigation was one part of & study of mine roof being con-
ducted by the Commlttee on RooF Action of the Amerlcan Mining Congress. .
Portions of the seallno materﬂal with some of .the roof rock, to which it
was originally autached fell in numerous places. It was conuludea that
the pariial +"a.z.lure of the coating to remain on the roof surfaces resulted
prlmgrlly ¢rom.the nonunlform.comp081tlon of the roof rock itselfl,

=t *a

Apﬁlicéﬁioh of Rosk Duet in Coal Mines

‘ Success;ul automatic devices for placing rock dust clogse to working
faces in mechanized coal mines are greatly needed. Tests were made of a
recent device which consisted of a wire-mesh basket containing rock dust
and provided with a drop bottom. The results showed that the dust was
efflectively discharged threugh the drop botton by the force of preggure
waves Iin advance of the flame of & coal dust expleosion. A revievid was
.preparea showing the slow’ prooress in rock dusting during the past years
Examination of veports of 57 dust exp1051ons in mines over the 5-year period
ended June DG 19L5, showed that no rock dust had been . ueged in the area °
traversed by flame in 32 explOSﬁons that resulted in 344 deaths and 95
. nonfatal 1h3ur1es.- In 9 1nstancev in whlch rock dusting was unquestlonably
inadequate, 287 deaths resulted, In the remaining 16 aynlcs ng, rock
dust vleyed an impertant part in stopping the exylosion. hese 16 expl
gions, 32 persons died., In L others the use of rock dus» was apparently
the sole cauvse of stoppage of eyplosions. ‘Data obtained in soms 1,800 -
explosion tests in the Bureau of Mines Experimentel . coal mine have proviéed
the fundarientals upon whlch dast explogsions Ain’ coal mines could be greatly
reduced, Af e¢-ect vely put into practice. - S

,Increase in Charge Limlu of Perm1581ble Exp1051vea.
. To meet the prdblam.creatad by use of mining mucﬂ1nes hav1ng cutter bars
up te lO feet in .length, the Coal Mlnlng Instltnue of America requested thab
the quantltv 1imit for permissible. explosives be raised From 1.5 to 3 pounds
80 that heavier blasting can be practiced, The regular testing gallery for
explosives was not equipped for numerous -tests with 3-pound charges, nor
could equipment suitable for testing such large charges under coal-mine con
ditions be readily procursd, To cbtain immediate 1nfo:matloq, a program of
tegts in the Experimental Coal Mine -wag deévised and Geveloped. The first
68 tegts were limited to determinations of condltions under which a 3-
' pound charge of a permissible explosive could ignite a gas-air mlxture (8¢
9 percent netural gas) placed in front of the face from which the shot is
Tired. :The mixture did not ignite easmly, 820 that closer copurﬁl .of numeroug
varlaoles pad to Dbe made.

.18/ Grebpwald 7. P., Mine’ RooF Sealing o Prevent Slaie Falls.. Min. -Cong
Jours, , vol. 30, March 194k, pp. 53-55. ' o
19/ Greenwald, E. P., Stat jstics Show Rock-Dusting Gains Slowly in American
.. Coal MAnes.ﬂ Min..end Met., vol: 25, Febi, 194k, pp. 98-99; also unde
: tltle, Use of Rotk Dust to Prevent Dust EX91051ons in Coal Mines,
1938-5: Trang, -Am, Inst. Mln. and Mot Eng., Goal le., vol.. 157,
19kh, pp. 116 12;. R
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'Tn the firét series of tests all borehcles were 2-1/4 inches in di-

o this ter and 6 Teet in depth, with a gelatin-type permissible explosive

.?g Con- J1aced at the rear of the hole and a Lo, 6 detonator at the rear of the

=8 harge. The same explosive was used in all fests and represented. one of
h,it he more dangerous of the permissible types. In each test a minimm volume
that. ‘of"about $00 cublc feet’of the gas-air mixture. surrounded the free fece or
sulted aces of the coal, The probability of Ignition in five tests was deter-

‘mined for ezch set of conditions., Thug, if there were two ignitions and
three nonignitions of thé gas, the probability was O. L, The first deter-

snunatlons were with the exploszive urstermed and pauked s01idly in the hole,

2 Toading condition called "density 1." Under these conditions 1 pound of

ﬁ;ng gxplosive gave prcpabllity 9.0, 3.5 pounds, O.%, 8 pounds, 1.0, and 13 pounds,
; : V2, Thus, at the point of maxirum. danger with 8 pounds of efp1051ve, at
us 1east 2,5 times the propoced 3-pound charge limit was used, It was next.

jfe determlned that stemming an 8-pound clizrge of explosive with 1 pound of
vas 7ire clay reduced the probebility of ignition from 1.C to 0.0. The stermming
: occupled about 3 inches of the borehole,

years,

j periods - In a seoond geries of tegts 6 inches of coal separa ted the explOlee and

:?a ag-air mixture, Thirty tests have been made without a resulting ignition,

3nab1 indicating that the likelihood of igniting gas because of weak or figsured

% J 1g of the borehole is small, However, more correlations between resulis

e b1 of the two series of tests are needed before the. probability of ignition can

tl;P 0 Yo Known When und sturbed coal lies between the explosive and gas-air mixture.

gviaed xp1051b lity of Nor th Dakota Ligniﬁe Dust in Air .

atly o To aw ply 4ﬁ¢ormatlon on the explosibility of llgnlte dust, & study was
made of conditions in a North Dakota lignite mine, and samples wWere ccllected
for analysis and for teste in the Experimental r'oa.l_ mine, Tesgts of dust of
the gize focund in this mine showed thet a self-sustained dust explosion could

ef b Tiot be produced when ignited by a blown-out shot of 4 pounds of black blast-

q ﬁha ing powder. When the source or ignition was a strong gas explceion, & self-

pound sustalred dust explosion developed at cnce; this was prevented only when the

A ombustible content of the dust was raised 4o 60 percent. When the moisture

grior‘ ontent of the lignite was reduced to 20 percent, a self-sustained dust explo-
gion developed from a blown-cubt shot of b pounds of black blasgting powder,

© con- THe - explosion was prevented by increasing the total incombustible to 40 per-

fglOf ent. Vhen the source of ignition was a gas explosion, 60 percent of total

- 1nsombus+1ble was reégquired to prevent self-sustained explosions. Lignite

(8t dust containing 20 psrcent moisture could be ignited by electric arcs and

is 1 e flame of detonating dynamite but lesz readily than low-moisture, high-
Y

R Olatlle coals. | | |
Inflammab111ty and Explosibility of Industrial Dusts -

C

ong As part of & nrogram.de igned to promote safety in 1ndustr1al cperations,

rioan the Burszau of Mines ‘has investigated the explosion. hazsrds of numerous dusts

ander and powdered products.’ Requesuo from industries and Government agencies on
:the explosion hazards of various dusts continued steadily, and 69 parples
Were received during the year,  The samples submitted included duste of metals,
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resins, pltch, camonents of explosives, and agricultural products, A
number of requests For informetion concermed explosion hazards that might
be present when airplane-engine pistons are clezned by a blaght of cerbon
aceous materials, such as crackel wheat or clover seed dust, Other re-

Quests were for information on the-hezards of dusts that collect in exhdng

dusts from vehicular tunnels and cof dusts of dried organic materials pro-
duced during the complete dehydration of vegetables and other foods.

Explosibility of Powders from the Plastics Industry

A stuly was made of the inflammability and expiosibility of powders
uged in or produced by the plastics ind stry.go

2/ Data Trom thig study. were
required in Tormlating & safety codefl/ for the preventicn of explosionsg

and for safer production apd handling of powders Trom plagtice in industry
Fifty-seven rowder samples, corprising 31 resina, 15 muolding compounds, 4o
synthetic resin'iﬁgredients, and 7 fillers for molding compounds, were test
in the dusi-explosions laboratory, Teste included determinations of the.
minimm ignition temperature and minimn energy needsd for ignition of dus
cloude, relative inflemmability with two differsnt sources of ignition,
minimim concentration required in a dispersion of dust in air to permit
ignition and flaEE'prppagatibn, meximm presgure and rates of pressure rise
developed in small explosions, and reduction in oxygen content of air neces
Bary to prevent ignition, Teat results were obiained on powdars of two
sizes of fineness, namely, as-received and minus 200-nesh, Comparative
data show that the explosibility of fine sizes of many powdsrs from plastics
is only slightly lower than that of most irnflemmsble metal powders and that
the potential dust-explosion hazard in the marufacture of certaln -plastics
is greater than that of more common carbonacecus dusts.

Precision Measuremsrits of ‘Minimum Static Electric Sparks

A discussion of the importance of fundamentsl studies on static electrich
pPhenomena, a description of precision apparatus for such studieg, and a
statement of results obtained wiih varions explogive mixtures aré'contained
in a recent publication.22/ 1n figure I are £ curves for benzsne-air mix-
tures on the left and two curves for naturel-gas-air mixturss on the right,
The lower benzene-air-mixture curve shows the energy required to ignite
mixtures containing 2 to 6 Yercent benzene with 0.05-inch sparks between
1/8-inch epheres, The upper curve represents data obtained with le—inch
spheres alsc spaced 0.05 inch apart., These curves indicate qualitatively x
that the smellier the'effective cooling area of the electrodes, the lower
the minimum ignition energy required to start a self-propagating chemical

20/ Bertmarnn, C,), end Nagy, J,., Inflarmability and Explosibility of Powders :

Used in the Plaghbics Industrf:,_Bureau.of,Mines Rept. of Investigations
, D151, 134k, 38 pp. U s

g;/ Committee on Dust Explosion Hazards, Division I, Subcommittee for the
Prevention of Dust Explosions in the Plasgtice Industry, Naticnal Fire
Protective Association, Code for the Prevention of Dust Explosions
in the Piasstiecs Industry: Nat. Fire Protec, Assoc, Quarterly, vol,'
57, Part 2, Aprid 19k, pp, Lipo, . _ .

po/ Guest, P, G,, Apparatus for Determining Minimum Energies for Tlectric-

- Spark Ignition of Flammzble Gazes and Vapcrs: Bureaun of Mines Rept,
of Investigations 3753, 194k, 16 po,

555 _ : : - 12 -
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The upper and lewer curves for natural-gas-air mixturss were
wsing 1/2-inch spherical electrodes, spaced 0.05 inch and 0.10

The electrode cooling effect is meen here alsc, since,

vens of initial acﬁiyqtion is inc:gased, the energy

reaction.

nch, respectively.
ag the gap and hence the
equired for igniticn is reduced,

The_relationsﬁip between ignition energy and,lengih.of_sp@rk is reprs-
Santed bétter in figure 2, which shows the data cbtained with 1/2-inch
»odes in miztured of identical compodition, It seems likely

sphers electx
that the rather ehrupt crenge in slods, &s the soork zap is made shorter

“than 0.05 inch, ia due to a shift in the locug o Tilame inception Trem the
' of the discharae to -an annular : Wwing it. Bolh the benzene
and the natural-gzs curves shewr the well-kngwn vard on of ease of Ignition

itk mizture corpesition, The penrene-al G
gnition is somewhet richer than the moat perfec
which containg 2,71 persent OIS, while the most sensitive ratural-gas-air
nixture is on the lean side. It can be seen that igniticn of mixtures near
the upper and lower limits for flams propagation (1,41 to 6,75 percent for
zene and .75 to 13.8 percent aversge Tor Pitteburgh natural gas) re-
ives comparatively high energy when sparks '

+ suscentidle to spark
T

shorter than 0.05-inch occur
Petween slectrodes 1/2 inch or larger in diameter.

A critical review of ;
quetivity of golid dislectrics was made.23/ Methods of remcving static
‘charges are described,'methﬁs_and QCnditions_£pf_the measureient of re-
sistivity are dlscussged, and eqrations for the, celculation of resistivity
6 given, In addition to fundamental 1#boratory. research on static electric

Henomena, such as the reslstlivity of various dielectrics at different
humidities, data were cbtained on ths encrgy of static sparks thal may be
drawn Wy the Yuman body in contact with charged surfaces, such as blankets
d sheets in hospital operating yoons and from hendling materials in ,

“fhé:liﬁératﬁ:e?ﬁﬁglihéTwith the electricel con-

: nitions plants.

Mining Methods and Practices
; . . 2

_ codl-mining practices in the interest of safety, ef-
ficiency, end conservation have resulted in increased production of ccal this
ear, Mining practices were studied, particulerly in the shteeply dipping
mines of the Rosglyn and Pierce County fields of Washington, in the Mcnerch
mine. at Sheridan, Wyo., and in coalfstripping.operations in Qhio, Pennsyl-
Vania, and West Virginia.. ' ' :

Inprovements in

Pillar BExtraction

- sebion in the Monarch mine in Wyoming was developed
that would resutt in en inereased -recovery:ol 236 percent of coal at an ad-
ditional cost of $0.07 per tbnm.  This increased cobt probably can be offset
by..the decreasc in capital charges per ton resulting from increased production
frofu a section of the mine. S '

A plan of pillar exti

. .

25/ Gowa, . M., &na Gucst, P. ., Trfiuence of Humidity Upon tho Resis-
tivity of Solid.Diélsctrics and Upon the Dissipation of Static Elec-
tricity: ‘Bureau of Mines Inf. Girec, 7286, 194k, 41 pp.

13 -
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Coal Strip Mining

Reduction in highway, alrport, and drainage construction, as a result
of the war, has made more earth-moving equipment available, and many con-
tractors have entered the coal-atripping fields. Carry-alls and other
light equipment are easily transported and appear to be succegaful in
hillside—stripping'operations‘in mountainous country, Increase in the use
of such equipment has resulted in increased production of badly neesded coal

Control of Sulfur and Ash in Mine-Run Metallurgical Coal

As_a'réquisite for suitable coke, emphasig has alweys been Placed on
low sulfur and ash content in the ccal, so that the resulting coke would
also be low in these impurities, However, uniformity of the sulfur and agh
content of coke for blast-furnace use is alsc very important, both for
efficient operation of the furnace and Tor increased production of pig iron’
for war., Bureau of Mines engineers studied the mining methods and rractice
of sampling, selective mining, grading, wnderground and swiace blending,
and surface preparation as followed at five representgtive mines, The re-
sults-obtained at these mines have been summarized,2 This sbudy showed
that, at certain mines, part of the mineble coal area or part of the coal
bed produced ungatisfactory metallurgical coal, but when this coal is
graded and blended with coal having a smeller percentage of impurities from
other parts of the same mine, a satisfactory metallurgical coal is obtained,
It is hoped that by the introduction at other mlnes of &
at the mines-studie@ additional coal may be made available for metallurgical 4
prposes that otherwize could not be used because of wide variation of sulfyr
eénd ash content, The plen has been recomended by the Coke Production Com
mittee, which has been functioning at the suggestion of the Bolid Fuels Ad-
ministration for War. Interest of coal industrialists in this subject as a
meens of contributing to their own war activities in producing more uniform
metallurgical coal was evidenced by invitatiens to present the resulte of
this study before semiannual meetings of the Easterm States Coke Oven and
Blast Furnace Association and ths Cosl Divisicn of the Americen Tnstitute
of Mining and Metallurgical Engineers.

Roof Control

Any system that is effective in reducing roof falis in all parts of a
mine ig of definite benefit to the ceoal-mining industry. Continual inter-
change of moisture between mine air and roof .rock of shaly composition is
known to weaken the reof and increase roof falls, A studygé was made at

the Beech Bottom mine of the Windsor Power House Co, near Wheeling, W. Va.,

24/  DeKay, E. E., Jr., Turndull, L. Al Scudder, J, K., and Toenges, A, I.,:
Control of Sulfur and Ash in Mine-Run Metallurgical Coal. Report 1:
Bureau of Mines Rept. of Investigatione 3742, 19435, 28 pp.

25/ Fish, ¥, L., furnbull, L, A,, and Toenges, A. L., & Study of Summsr

7 Air Conditioning With Water Sprays tq Prevent Roof Falls at the Besch
Bettom Coal Mine, West Virginia. Appendix by I. Hartmern: DBureau of
Mines Rept, .of Investigations 3775, 1944, 20 pp, ~
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of the operation of its water-spray, air-conditioning plant and its effect
‘on minimizing roof falls in all parts of the mine, ‘Laboratory- tests showed
tiat’ shales deteriorate when moist and ere strongest when dvy, After alter-
te wetting and drying, shales never returned +o their original dry strength

egult
con-

. Put® became weaker after each change. Studies at the Bsech Bobtom mine showed

; that desorption and abgorption of moisture by the shale were minimized by

€ use maintaining uniform temperature and moisture content of the mine air, Roof

d ccal falls were 4iminished at this mine by installing an ailr-conditioning plant,
‘Physical teste of the roof rock indicated that factors other than moistura

hanges, such as the modulus of elasticity and Vending strength of the rocks

and perhaps oxidation of the abundant pyrite in the roof, also contributed

d on “to roof failures, The study also indicateg that moisture is absorbed from

uld “the roof recck during the winter snd is deposited on the rook during the -

nd asgh ummer. This change from drying to wetting weskens the rocks and oauses

r hem to fall, Conditioning of ircoming winter air will reduce abscrption

g ircn T moisture from the rocf recks; Air conditioning is desireble in winter

-well as in suzmer.

8¢ of Diesel Engines Underground

Among the hazards that may attend the use of Diesel engines in mines,
els, and other underground operations, the presence of herrful constitus,
nts of the: exheust gas in such places mst receive due consideration to

; Pevent the formation of unsafe or unhealthfyul working environments, The
acticesy latest roport in a geries of laboratory studies rade to evaluate conditions
hat may exist when Diesel engines are used underground presents the results
of- tests conducted with a high-sulfur fuel (2,) percent sulfur) to determine
‘effect on exhaust-gas composition when operating with a fuel of this
e.@éﬁ. Essentially all of the sulfur in the fuel appeared in the sxhaust
8'as sulfur dioxide and sulfur trioxide; with increased terperatures the

niform oroportion of sulfur dioxide increased. Tt wag concluded that the sulfur

3 of Sontent of fuel for Diesel engines operating underground should be limited
and 0 0.3 to O percent; otherwise, ventilation requirements would have to be
tute

hereased to dilute the sulfur gases in the. exhaust to concentrations
ermigsible in working environments,. L :

rounding Electrical Equiphént in Coal Mineg

of a |- Although mine safety rules, ¢odes, or standards state that slectrical
1ter- cquipment in and about mining operations should be effectively: grounded; the
11s “quéstion arises concerning the effectiveness of grounding methods now in use,
> at -10-be effective in minimizing shock and Tire hazards, grounding must be capa-
. Va., le of opreventing dangerous.potentials from building up on metel frames,

Cesings, and other parts of equipment that might become electrically charged
through agcident or ingulation failure,27 A further objective is *o

A, L,

51

6/ Berger, L. B., ElliOtt, M. Ac_, EOltZ‘, N Cl.,_ and SChrenlc, :.E." H.-,'-Diesel

B’y Ingines Underground. V - Effect of Sulfur Content of Fuel on Com-
Beec? rosition of Exhaust Gas: Bureau of Minpes Rept. of Investigations
aun o - e :

: 3713, 1543, 13 po. : - St
27/ Griffith, F,.E., and Gleim, E. J:, Grounding Eléctrical Equipment in

~and about Coal Mines: Bureaw of Mines Rept. of Investigations 3734,
1943, 15 pp. T '
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minimlze gtray currents that may cause premature Firing of electric squibs,
detonators, and devices fired electrically. Conclusions indicate that
mstel parts of machines used for leading and shortwall mining are not ef -
fectively grounded with the earth when they are at rvest or are being roved
over the mine Tloor. A single peg or rod driven into the mine flcor also
gives no assurance of making z comnection of sufficiently low resigtance
te be satisfactory &s a grounding electrode. Although, figh-plated, un-
bonded treack ordinarily forms e satisfactory grounding electrode, the only
dependable method to be employed in dstermining the effectiveness of .a
protective ground, either on the gurface or undsrground, is from frequent
messureents of the resistance of the grounding -commsciion, Visual ex-
aminaticn alone does not glve any real meagure of the effectivensse of
protective grounds.,

Ground-Resistance Measvrements of Drill-Hole Casings

Questions heve been raised congerning the necessity or advisability of
providing protective grounding for drill-hole casings. It has Dbeen sug-
gested that drill-hole casings be grounded 6ff'ctgg?1y and permanently when
electric conductors ere installed in drill heles .22/ Test data appear to
indicate, however, that drilli-hole casings themeelves are fer superior to
a rod as a grounding electreds, If effective grounding protection is to
be achievel, resliztence measurements must be made, bscause the trus worth
of the grounding clrcuit can be determined in no other mammer,

Alr Flow &t Fan-Pipe Lines Discharge

Ag the ventilation of working places in mines iz viital to the miners!
health and safety, studigs were made of the air flow at the discharge of
fan-pips lines in mines.22/ Data shoved that, althoush the air:distridbution
conditions of free expansion into gquiet air ccour cless to the pipe dis-
charge, the mitia walls themselves exert preponderant effects on flow con-
ditions ferther away for the range of relative zizes of drift and discharge
cpeninge involved in the tests. The change of velocily along the axis of
the Jo%t beyond a certain distance becoies an exporiential functicn of dis-
tance in the instance of an encleosged Jjet rather than continuving as a power
function, as for a free jet, In the same range of distances 11 wag found
that the distribution of wvelocities at right anglss to the axls could be
expressed approximately by a sizpls. power functicn rather then by the com-
plex series exprescions develeped theoretically for free jete, Converging
pipe ands give about the sams flow conditlicms as unifcorm-area ends, while
diverging end pieces cause veloclities to fall at much higher rates, The
conditicong of flow are practically independent of the velocity of discharge.

Velocity ratios increase with slze but are not affected appreciebly by minor ¥

changes in shope.

o8/ Griffith, T, T., and Gleim, T. v, Ground-Resisiance Measurements of
Drilli-Hole Casings: Bureau of Mines Rept. of Investigatlons 3756,
19hk, 7 pp. - | |

gg/ McElrey, G. E., Alr Flow at Discharge of Fan-Pipe Lines in Mines. IT -

Effect of Size and Shape of ‘Pipe and of Adjacent Walls on Velocliiy
and Entraimment Ratics: Bursau of Mines Rept., of Investigations
3730, 1943, 30 pp. oo
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Mine-Tan Signal Alsrms end Pover Releasges .

Any condition that interrupts the ventilating current or. chnﬂ"es its
ncrm31 course through mine workings is = distinet herzerd and should recelve
gerious uon51ue%ﬂt10“.ig T the vent ilating fan ghould stop, it would be
impossl ihle to 1grute s restliant accummlation of explosive gas bY glectrical
arcs Or SPAriH ir tne elecurlcal powsy were cut ofl al. the gsurtface. . Hend
cperation of "the cub-0ff has proved disastrous in geveral instances. De-
vices can and should e installed that automatically open the underground
gircuits 1f the fan ceasss to funchicn properly. Several types of power
releage and signal alavms now in uce described in detail. '

Construction of Mine Ventilating Doors

, Adeguete volumes of purs alr must be supplied at the working faces,
along the haulageways, and wherever men work in mires, tc dilute and carry
away methene liberated from the cozl and adjeining strata, noxious gass
1n?os+ves, cerbon dicxide exhaled by men =nd formed by oxidation
- of carbonaceous material, and any othbr gases and dusts That may bve present
in mine workings. Cr:z:z‘mu‘l construction and mainte enance of mine docrs will
minimize leakoge of alr and conserve an adequate supply te working plaueu.
Mine-docr =nd doorframe construction meril gareful consi ideration, based
“ypon efficiency rather than 1D1b“a1 coBL.z 17 M*ne door constv*ctﬂcn and

evo‘ved by

-y

“ingtaliation are. QlSGdSSEQ-—~J‘~' <

';Precautionﬂ T or Ola M+ue vorx‘p i

The @utentﬂor of the Bureau hac boen ud]l“a to the lack 0- cons; deration
or wbter dis gregard of an old and presuiablg widely known mine setfety rule,
nemely, the ueces ity for p"Pcautﬁon when approaching old or abendoned work-
_ings -of a Tine 2= Aep“esenuau*ve ekump168 are given of sccres of ‘accidents
_that have cccurred in relatively ruce1t gears end tha® continus tg ccour

Tear too freguently. RGCOamS;daB¢OﬂE “fe mede Tor safe-operating praciices.

Permisgible Mine Fquipment

v

.

The Bureau continued to investigate slectrical equipment used in mines

’ uln comnection with the prevenbion of mins explosicns end Tires, A list of
Permleq1cle ming eguipment, W vich was tesitsd and ﬂpLOVed durlno "the calendar
year lﬂhﬁ a5 published.2 é

Gas Expiosicns and Use of Expldgives

5 To insure continued safety- when permissible” explogives, ardé used, the
Birean made physical, chemical, and control tests con &, nunmber of- expicsives

) 22 Fone, W, J., and Weaver, H, F., Mine-Fan Signal Alafms angd POW“”
— .>.  Roleases: Bureau -of Mines Inf Circ..7262,.1943, 8 pDp.-

' 2}/ ”°°*18J. J. C., and Mogchettl, A. Ce, otandardlged Congtruction of
. Mine Vontilating Doors: Bureen cf Mines Inf,.Circ, 7280, 194k, L po.
vég/ Harrington, D., and Wearncké, R. G., Preceutions to Be _Taken_When
Approsching 01d Mine! Workiﬁg _ Buresu of Mines Inf. Circ. 7288,
e lghh, 20 pp. '
35/ Gleim, E. J., Permissible Mine Equipment Anp oved During ighz: Bureau
. of Mines Inf. Circ. 7283, 1944, 5 pp.
339 —‘lT -




