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General Statement: 

E..XPLOSION N0.3 DOLOMITE 11llIB 

WOODW.AIID IRCli CO/IP J;NY 

NOVl:!M13ER 22, 1922. 

INTRODUCTION 

_...,_ 

An explosion occurred about 2:40 p.m. November 22, 1922 in 

No. 3 Dolomite Mine, Woodward Iron Company which resulted in the death. 

of 90 men and in injuring slightly or seriously over 70 othera. It 

is believed that afterdam!) alone caused about 30 per cent of the deaths 

while the other fatalities were due to a . combination o:f burns and after­

damp. Fully 60 per cent of those injured were treated by attending 

doctors. for gas {afterd.amp); t he remaining injured were treated for a 

combination of burns and afterdamp. According to statement of Dr. 

l!'.V. Meriwether, surgeon, u. S. Bureau of 1lines, who with a number of 

otb.er:::. doctors, assisted Dr. E. P . Lacey, chief surgeon of the company, 

oxygen was. administered to eleven of the more s.erious cases of after­

damp; probably at least 6 lives were saved by use of oxygen from re­

suscitators owned by tile u. s. Bureau of Mines. 
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This explosion waa probably caused by ignition of coal dus.t 

by electric arc from an armored cable. The coal dust was th.rown into 

the mine atmospb.ere (slope and yard} by t ha wrecking of a runaway trip 

of three empty ca.rs at the :£bot oftb.a 850 foot rock slope; and the 

armored cable (3300 volts) that extended down the slope close to the 

right rib was struck presumably by a flying piece of steel from the 

wreckage at a point approximately 100 feet from the bottom of tb.e s.lope 

with resultant s bort circuiting and the arcmg of the. cable undoubtedly 

supplied the flame which ignited tb.e dust cloud~ 

Four hundred and seventy-five men 'Were checked into No. 3 

and No. 2 mines tb.ru No. 3 slope on the morning of the explosion. In 

addition to this number of men 397 were checked into No. l mine, making 

a total of 872 in both mines. Uines 1,2, and 3, are connected bp.t tee 

ventilation of No. 1 mine is separate from mines 2 and 3; in reality 

No. 2 mine is. a part of No. 3 mine. No. 3 slope is driven thru rock o 

on a pitch. of 30 degrees and extends 850 feet in length to tb.e main 

gathering, parting or yard in No. 3 mine. This s;lope was driven to 

eliminate the long expensive ba.ulage of old No. 2 mine. The explosion 

was localized and was confined principally to No. 3 slope and yard and 

to the main entries for a few hundred feet from t ha yard or slope 

parting by the apparently affic ient method of sprinkling eII!!?l oyed. 

Men who worked in remote sections of No. 3 and No. 2 mines escaped un.:. 
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injured witb. a few possible exceptions; and all who worked in No. I 

mine escaped uninjured. 

The explosion originated on the main intaking air current of 

No. 3 slope. Mines Nos. 2 and 3 (constituting really one operation) 

are VEIIX.tilated by two separate and distinct fans, b.oused in fire-proof 

buildings., one of wb.ich serves as an emergenc'y spare and both located 

on the surface comparatively close to each other. Tb.a Ca.pell fan, 

eleotricaJ.ly driven, wa.s in full operation wban the explosion oocurred 

and was immediately thrown out of camnission due to short-circuiting 

of the cable in N0 • 3 slope. Tb.a other fan, -Sirocco make, oan ·be 

driven by either gasoline or electric motor; and va. thin fifteen minutes 

a~er tba explosion, tb.e Sirocco f2ll was in fllll opera.t ion pulling 

fresh air thru. most of.the affected and unaf~ected parts of mines Nos. 

2 and 3. Due to this precautionary measure of duplicate fan installa­

tion and to the fact that the explosion was arrested by the efficient 

method of sprinkling employed, a large number of lives were saved and 

the mining company is to be highly Cl!llil!Ilended for its pregressiveness 

and foresight in having provided and maintained these up-to-date 

safety ~eatures. 

ACKNOWLEDGW ENTS 

The officials or- the Woodward Iron Company gave mos:t cordial 

aid and cooperation during the progress of th.is investigation. Not 

only were the investigators allowed to go anywbare at an:y time and as 
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fre4uently as desired but the compa.~y furnished maps and other data 

as well as assistants thoroughly familiar with the mine and its 

v.o rking c and it ions. For these and many other courtesies, the writers 

wish to extend heartiest thanks and cc.mmend strongly the spirit of the 

company in its desire to lrnep abreast of the t mes in attempting to 

ascertain the true cause of the explosion and means for preventing 

a recurrence. 

and Operator: 

Dolooite No. 3 mine is owned and operated by the Woodward 

Iron Company ~ ith central offices at Woodward, klab~mia. 

of the CQnpany are: 

T he officials 

G_eolo_~: 

r. Frank Crockard, President, 

M.r. A. J. Boynton, Vice President and General Manaser • 

.. r. W. Ii.... Lacey, General Superintendent oi' mire.s, 

lir. John Thanas, Division Coal ~ ine Superintendent. 

Dolomite No. 3 mine is located in the Vlarrior coal f 'ield 

which is a p .a:rt of the Gre2.t ~ppalachia.n. coal measures. The mine is 

opened in t be Pratt seam which is t be principal producing coal bed 

of the region and belongs to the Carboniferous Age, Pottsville group. 
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lt lies practically horizontal and averages 601 inches in thiclmess 

although in some sect ions, the bed thins to 40 inches. The roof and 

floor are sandy shale. The principal jmpurities in the bed are a 

2 inch to 3 incb. band of "bone" a.bnut 6 inches from tp:e roof and a. 

shale part:ing 6 inches to 10 inches thick about a foot from the floor. 

The coal bed in this mine was sempled by J.J. Forbes, Junes, 1921. 

~he Following Tables 1 and 2 show the sections. of the bed as meaaured, 

together with the analyses of tha coal. 

TA~ I 

Sections of Coal Bed, Dolomite No. 3 Mine, measured by J.J. Forbes,6/f/21 

Can No. 6724 23623 6293 05581 05967 

Lab. No. 80183 80186 80187 
80184 80185 

Ft- In Ft- In Ft- In Ft- In Ft- In 
Roof:Sandrock - - - - 0 2 

Coal 0 6 0 6½ 0 7 0 ~ 4 0 5 
Sul.P hur Band - - - 0 5/1·6 
Coal - - - 0 ~ x Bone 0 2 0 a¼ 0 3 0 0 2 

& 

Coal (a) 3 0 3 o- 3 7 3 5 · 3 l 
x Rock (middleman)o lo½ 0 51! 0 ll 0 11 0 9½ 

Coal 0 10 0 t l 0 l l½ l l½ 
X Rock - 0 

Coal - 0 9 

(x) Excluded from sample 

(a) 3 small bands sulphur about 1/16" thiclr each. 
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TABLE 2 

Alialysea of Coal Samples Taken from Dolomite No.3 :Mine. 

June 8, 1921. 

Lab.No. s~- Moist- Velatile Fixed Ash s. B.T.U. Location. 
Ca.n No. bol ure matter Carbon 

80183 
6724 

80184 
23623 

80185 
6293 

80186 
05581 

80187 
05967 

80188 

a 3.56 27. 27 
b .4.5 28.15 

a 2.49 27.91 
b .53 28.47 

a. 2.44 27.71 
b .53 28.25 

a 3.82 28.25 
b .53 29.22 

a 2.28 28.86 
b .38 29.42 

a 2.95 28.13 
b .52 28.83 . 

a -- goal "As received0
• 

b = Coal "Air dried". 

63.26 5.91 1.80 14089 Face 4th Rt. 
65.30 6.10 l.86 14543 off 49 W Entry. 

63.62 5.98 1.66 14207 Face roam 8 off 
64.90 6.10 1.69 14492 1st left 50 E 

63.87 5.98 1.87 14275 Face 49 W Entry. 
65.10 6.10 1.91 14551 

60.77 7.16 1.50 13842 4th left off 
62.85 7.4D 1.55 14316 50th East 

60.82 8.04 1.70 13972 Face 7th left 
62.00 8.20 1.73 14244 off 50t h East. 

62.40 6.52 1.71 14080 Composite anal-
63.97 6.68 1.75 14432 yses of above 

samples. 

Coal Analyses: 

It will be noted by referring to Table No. 2 wb.ich gives tb.e 

analyses o:f coaJ. on "As received" and "Air dried" basis-, that the moisture 

content of samples "As received" bas is, ran.gad frcm 2.28% to 3 .82% and 

also the moisture in tb.e ccmposite analyses fran sample Nos. 6724, 23623, 

6293, 05581, 05967, g ives tb.e moisture content of t he samples as 2.9570. 

By referring to Table 5 which gives the analyses and si2ing tests of a 

npmber of road samples wh.ich were taken at representative places along 
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b.&.ula.ga ways, it will be noted that tb.e moisture content in road samples 

ranged from 4.1% to 11.6%. T be .merage moisture content of all road 

sam.ples -oollacted, 8.5% tb.eref'ore, comJ;)aring tb.e average moisture content 

in tb.e road Ssn:ti?les wh.icb. was 8.5% to the moisture content in tb.e cont:iosita 

analyses of f'ace Sa?r!Ples, namely 2.95%, it is apparent that tb.e road samples 

absorbed in excess of moisture in face s~les 5.5%. 

Produetion and Em.plO:Jlllent: 

The average prOduction of No.3 mine approximates 2,000 tons daily. 

About 415 men are normally employed underground, 350 of • om a.re 0 diggers". 

About 15 to 20 men are employed on the surfs.ea. According to the State 

Mina Inspector's report for tbe year 1920, 282,056 tons were proa.uced in 

157 working; ~s as against 497,437 tons in l92lwitb. emplo:Jlllent of' 485 

men in 310 working days. 

Mining Methods: 

Dolomite No. 3 Slope is a pa.rt of' No. 2 mine and was driven as 

an intake airoourse and to eliminate tb.e long e:x:pensive haulage of No. 2. 

It is approximately 4 miles from the mouth of' No. 2 mine to No. 3 slope. 

No. 3 slope is. sunk on a pitch of 30° (degrees) thru rock and intersects 

tbe coal seam at 8501 • In line v.i th the slope, which is double-tracked 

throughout, is the ~ or parting which b.a.s two empty and two, loaded 

track:s and extends 500' in length. The rocks.lope is about 6 feet 

b.igh and 20 feet wide. This slope, and No. 2. opening, serve as tb.e 
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intakes with No. 3 slope carrying about 70,000 ou. ft. of air per 

minute, of a total return of 130,000 cu. ft. per minute. In addition 

the slope acts as tile haulage road from. the ttyard•t or parting, to the 

tipple. 

.All coal is hauled in tight gate oars by electric locomotives 

to the yard where it is weighed and then b.oisted to the surface usually 

in five oar trips. The mine is developed by the ordinary room and 

pillar system.. Main entries are usually driven triple, tb.e center 
ff 

entry being called th.e ilea.ding, wiile the two side entries are design.a-

ted left and right airoourses. Cross entries are driven double and 

~re spaced at intervals of 300' ott main entries, the distance between 

main entries is a.bout 2200 feet. Entries are driven 161 wide and 

"gobbedn with dirt partings to about 10'. :Rooms are driven 30' wide 

to a. length of 250'. Coal is undercut with mining machines to an 

average depth of 6' excepting in pillar work where is is pick mined; 

blasting is done 'With pemisaible el%plosives. 

Ligb.tings 

employees. 

Open carbide lamps are used exclusively by underground / 

Safety lamps being used only by firebosses and section fore~ 

ma.n :for exanina:tuon work. Electric ligb.ts are provided onlz in tb.e 

yard and not a.long haulage ways. 
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Haulages 

Ooal is transported in tight-gate wood cars by electric loco­

motives to t b.e yard, thence to surface in five car trips to tipple and 

dumped by means of a double 5 car rotary dump. :Empty cars ""6igh about 

2200 pounds and are loaded with 3600 pounds of coal. The track g,a.ge 

is 40 incb.es Wi. th 60 pound steel used on slope and yard, 40 pound on 

ma.ins, 30 pow:i.d on cross entries, and 16 pounds in roams. Oars are 

bandled by the miner :trom the entry to the face of th.a room. 

Ex.pl osives; 

Pemissible e:x;plosives. are used for breaking down coal and 

for brusb.ing. About 350 pounds of e:x;plosives are used daily to gain 

a production of 2,000 tons. Drill holes are usually l½ inches in 

diameter and a.re charged 'Wi. th one. to two sticks of e:x;plosive and tamped 

with clay. 01~ tamping is bauled into the mine by tb.e ccmpany and 

is centr1,.lly placed to live workings. Explosives are detonated by 

No. 6 cap and fuse and ab.ooti~g is usually done at noon and at quitting 

time under tb.e supervision of section foremen. n:sug dustn :is: loaded out 

befo·re blasting. E:z;plosives are kept by miners in locked boxes. 

!l:b.e company maintains a safety inspector who makes periodic 

visits of inspection to all mines of the company and personally inter-

views ea.ch man and instructs b.iln in safe practices. At t b.e time of 

the explosion the inspector waa in the a.djaoent No. l Mine. 
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Dust and Sprinkling System: 

T.b.e principal. sou.roes of dust as observed during tb.e course 

of tbis investigation a.re: (l} Undercutting of coal; (2) Drilling 

holes preparatory to blastmg; (S) Blasting coal; (4) Loading of 

coal and (5) !:ranaporta.tion Of coal. Dustiness is controlled to a 

considerable extent by the appa~ently efficient method of sprinkling 

employed. All working places and main b.aulage entries are sprinkled 

a.bout. once every three or four days, there being 9 men employed prattd~ly 

iull time on sprinkling. 

Sprinkling lines traverse main and side entries., four inab. 

(4''} and two inch (21t) pipe lines being employed f'or tb.iS purpose with 

taps usually placed at one-lmndred foot (1001 ) intenals. Commmn 

garden hose in fifty foot (SO') sections is used for sprinkling r9oms 

and entries. Prior to the explosion the yard or parting was sprinkled 

frequently; according tn statement of Lige Eger, sprinkler, ·at the 

Coroner's Inquest proceedings, the yard was well sprinkled t ha nigp.t 

before the a:x_plosion, however little or no provision was made to keep 

walls or floor of the slope washed and little or no sprinkling was done 

on the §lope. Also pillar workings and abandoned sect ions were not 

wetted. It is probable however, that this explosion was arrested by 

the metb.oo. of sprinlding employed; and that & large number of lives were 

savea. due to this faet. On tb.e other band it is felt that improvement 
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could be made and the efficiency of the sy.a;tem increased by wetting the 

dust at the working faces during the operations of undercutting, loading 

and blasting of coal ; also pillar workings should be sprinkled regularly 

and abandoned sections should be sealed or be kept in a moist condi tL on. 

s before mentioned, a corps of nine (9) men are engaged in s prinkling 

and it takes about 3 to 4 days to sprinkle the mine. 

In addition to ordL'rl.ary methods of sprinkling by hose, in manner 

similar to sprinklL'rlg of a surface lawn, sprays are used at the East and 

West end of the yard to sprinkle loads and empties. Prior to the explosion, 

according to statement of a sprinkler, the only means used to sprinkle the 

slope was a line of four atomi~ers situated near the mouth of the slope. 

The system of sprays used on the yard assisted greatly in reducing the dust 

that would have been thrown into suspension along the yard; but the dust 

thrown in.to the atmosphere due to the velocity of the air in the N0 • 3 slope 

and to the excessive leakage and spilling of coal dust on the slope thru 

cracks on the cars and to excessive loading of cars was not adequately cared 

for nor was sufficient provision made to prevent excessive dustiness of the 

No. 3 slope and yard caused by drying effect of large quantities of moving 

dry intake air. 

The meteorological records of Birmingham on the day of the ex­

plosion shows t bat the hig hest temperature attained was 57 degrees F. 

lowest 34 degrees and mean temperature 46 degrees F, w.i.th no precipitation 

and vi.th a.n absolute ~ htmidity 3.2 gallons par 100,000 cu.~. of air or 

2.2 gallons per 70~000 cu. ft. of air per minute. The records for 
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November 20 and 21 sb.ow the mean temperature t .o be 47 degrees F and 44 

degrees F, with no precipitati~n and absolute humidity of 4.2 and 3~6 

gallona per 100,000 cu. ft. of air respectively or 3 and 2.5 gallons 

per 70,000 cu. ft. of air per minute respectively. Taking t b.e average 

temperature of the return air frcm No. 2 fan at 68 degrees saturation 

or absolute humidity, 13 gallons per 100,000 cu. ft. or about 9-½t gallons 
,explosion 

for 70,000 cu. ft. per minute, indicates that on the day of thE{ and for 

two days p revious about 7 gallons of water were being extracted from the 

mine every minute by the 70,000 cu. ft. of intake air. The atomizers 

near t t10 p ortal of tb.e slope b.ad little or no effect in wetting the dust 

along tb.e ribs, roof or floor of the slope, 850 feet in length; and lt:he­

oense:queµt cloud of dust that resulted from the run away trip was undoubt­

edly in a dry condition, and was probably of a very finely divided nature. 

During the course of t his investigation temperature observations 

were taken at frequent intervals for severa1 days at t b.e portal of No. 3 

slope and in the yard. 

The following Table 3 gives the results of these observations: 
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:CAB~ ~~-~ 

lfumidity Observations 'l?akan Outside and Bottom. of Slope or ta.rd 

:Oate Hour Place Wet Dry HU!llid Gal.per .Rema.rm. 
ity 10,000 cu. 

ft• per 
:M:i ut • 

~-·--······-------------~-------

12 8 22 10:35 a.m. Outside 6 72 7976 a.o Partly cloudy 
:portal 

12/8/22 10,50 a..m. Yard 66 66 100% 8.3 Ribs, roof9 wet. 

12/e/22 l:30 p.m. Yard 65½- 66 971-% a.1 n 

12/8/22 3;30 p.m. Yard 65!- 65¾ 96f% 8.2 " 
12/s/22 3145 p.m. Outside 66 ?5 62% 7.0 Clear - sunshiny. 

12/11/22 10;40 a.m. Outside 49 50 93% 4.8 Cold and cloudy. 

12/11/22 ll:00 a..m. Ya.rd 56 67 94% Moist in spots 

12/11/22 4:30 p.m. Yard 541" 57 86% s.o Ribs and roof dry. -
12/11/22 4:45 p.m. Outside 49!" sit 87% 4.8 Clear and C1oudy. 

12/12/22 10:00 a.m. Outside sit 52 97% 5.1 Drissl ing rain. 

12/12/22 10:15 a.m. Yard 55 56 94% 4.9 Moist in spots. 

12/12/2.2 3:45 p.m. Yard 50 53 81% 4.6 Ribs - Roof dry. 

12/12/22 3,50 p.m. Outside 43;- 4~ ?~ 3.2 Clear. 

11/15/22 8:30 a..m. Ou.tside 34 39 60% 2.1 Clear. 

12/l'li/22 8:40 a..m. Ya.rd ut 43 ea% 3.4 Ribs and roof dry. -
12/13/22 12:30 p.m. Yard 46 48 86% 3.9 Ribs and roof dry. 

-
12/13/22 2:45 p.m. Yard 50 53 811?; 4.6 Ribs and roof dry. 

-
12/13/22 3:15 p.m. Outside 49 57 55% 3.5 Clear. 
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It will be noted by a study of tb.e foregoing observations 

with 70,000 cu.ft. of air intaking thm No. 3 slope that tb.ere was 

only one day (December 8) that the ribs and roof of tb.e ya.rd were in 

a moist condition: and for the balance of tb.e observations the ribs 

of t b.e yard were generally ..m• In a:ldit ionctot, tb.e moisture in tb.e 

air for those particular days, moisture was injected into tb.e current 

by 5 rows of atomi.zers, 4 atomisers per row, placed ab out 150' to 

200' intervals along the slope. 

The dry condition of tile slope and ;yard can be overcome to a 

limited extent by t b.e b.umidification of the intaking air but it is feared 

tb.at since tb.e air would b.ave a comparatively s.hort travel(850') and 

using steam either exhaust or live th.at tile yard would be :togged and 

rendered dangerous to the wor:kman on the yard. If tb.e intaking air 

were preheated and then stea:n or fine atomi.zed .water injected into the 

air, the cost of the ~,stem would be prohibitive and impractical. It 

is probable that the danger from the dry condition of the slope and yard 

can be overcome by the application of rock dust applied to ribs, roof 

and along floor. In case of rummay cars on tb.e slope a cloud of 

rock dust would mix: 'Wit b. tb.e resultant cloud of coal dust, tb.ereby 

:making a mixture that propably would be non-igni tible. 
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Psyob.rometric Bbservations -Dolomite No.3 Mine. 

~ab1e __ 4 

No. Date Bar. Wet Dry limn. Location Remarks 

l 12/e/22 29.GO sij-

2 12/a/22 29.so sgt 

3 12/s/22 29.58 '7o½ 

4 12/s/2a .56 69 

5 12/8/22 none taken 

6 12/11/22 29.88 59 

7 12/11/22 6?§-

s 12711722 66 

9 12/12/22 59 

10 12/13/22 69 

11 12]i2./22 68½ 

12 12/12/22 68 

13 12/12/22 67 

14 12/12-/22 68 

15 12/13/22 '"lo½ 

.Average 67 

s'ijf-95% 50th :&;ast30' 
in.by 2nd cross 

70 98% 50tb. 'between 

71 98% 

70 95% 

4th&: 5th 
cross. 

Roadway 8th 
cross off 47th. 
East -500 ft. 
inby. 
47th East B.oad. 
way at 4th. cross 

DTrt compacft- & -wet=-,voora--not 
go thru scoop -no rib or roof 
dirt. Border of eJC_plosi. on.zone 

Dirt compact & wet, would not 
go tbru scoop - no rib or roof 
dust -without explosion mne. 

Roadway wet- no rib or roof 
dust, without explosion ID ne. 

Roadway wet- no rib or roof 
dust.sprinkler spraying outby 
Without e~losiQn zone. 

4th cross off 50 Road dirt compact & when 
East at Room 5. squeezed in hand stays intact 

no rib &roof dust-,ivi thou t ex-
1,los ion zone. 

OOir 91% 49t h West head­
ing bet-4t~ 
,6_:tJ1_c_r_QsJ::1 es • __ 

6&} 95% 6tb. cross head-
ing bet-rooms 
1 _and_ 2• 

67 957~ 5th cross air-

69!- 97 

-70 95 

69 97 

Bore hole 
tem.12erature 

68 95 

69 95 

95 

68 95 

course off 49 
west 
50th East at 
5t b. _c_r_o_s_s 
28t b. East bet-
4 and ii o_r_oss_e_s • 
44tb. west 200' 
tr cm1J ac_e_._ 
Face 44th west. 

44th West bet-
5 and 6 cross. 

44th West bet­
lltb. &. 12th o. 

1501 outby 42 
nd, west c .o. 

15 

Roadway moist & conrfact-ribs 
clean -but dry,without ex;plo­
s_iOILz_one. 
Roadway moist -ribs and roof 
dry, but clean_ -without ex;plo­
si_Qn_ _.I_Qll-8 • 
Rosdway moist, ribs and roof 
clea:n_ed. 

Roadway moist- ribs &: roof 
el_ea:n_ •. _ 
Roadway moist-ribs and roof 
cl.a_an. 
Roadway moist -ribs & roof 
cle§ll.. - Return ail;:. 
Bora hole temi;ierature of coal 

Roadways wet-sprinkler s;pray­
ing 200' inby-without explosion 
z_oneLJ:'ibs and roo_f_~...__e_l_e_an_. 
Roadway moist without explo­
sion -ribs &. roo_f _clean_. 

Roadway moist-without explo­
sion zone. Ribs and roof clean_. 



'l!able 4 gives the psychrometric obsenations at representative 

places tbroughout tba underground workings exclusive of yard and slope. 

Generally speaking tb.e road:ways were found to be in a wet to moist condition wi 

with ribs and roof qleNl,• It vvas: not possible to collect a sample of' rib 

or m of dust although the ribs and roof were generally dry, the dust on 

these surfaces were too small to collect # samples of them. 'l! he average 

temperature. of the mine air is 68 degrees F. with a hUlll.idity of 95%. 

It is interesting to note that the average dry bulb temperature is the 

same as the coal temperature. A drill hole (2' deep) temperature was 

taken at the face of the 44th west heading and found to be 68 degrees F. 

Tent Uatitlill: 

For details as to method of' ventilating workings of mines 2 and 

3, refer to :maps wbiob. a.re & part of' this report. 

At tb.e tinle of the eJqllosion, the mine was ventilated by the 

exb.aust system. Slopes 2 and 3 acting as tb.e intakes and the air sba'ft, 

the upca.st. It will ill.a noted that No. 3 workings, as well as No. 2 

workings are ventilated by a practically continuous current. The ftt.11 

intake of No. 3 slope is split at the :face of 49 We.st heading; th.a s,:plit 

going to the right a.weeps tb.e right side of' the 49th. West workings, all 

of tb.e 50th mst and 47th. East and thence tiuu tb.e old vn rkings to upcast 

fan. Tb.a split going to the left of 49tb. West sweeps the region between 

42nd West end 49th. Vlest. No. 2 intake is split at 34:tb. West ott old No.2 

slope, th.a left split going to No. l mine workinga and old workin8l inby 
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mile the right spli t sw,eeps 41st 'Jest region and the live workings of 

42nd \7est. 

The devices used in deflecting air are gob stoppings, doors 

and line brattices. 

The present method of ventilating the live workings of mines G 

and 3 is practically by a continuous current syst~m and in the event of 

derangement of ventilation, dangerous accumuiations of gas would undoubted­

ly result. It is felt that a much s~:f'_er method YTould be to ventilate all 

live workings of Ho.3 and lTo.~ mi'nes by a complete split system of ventila­

tion and that gob stoppings be faced with a mixture of clay and cement to 

eliminate as far as possible leak.9.ge of air/ 

Roadways and Road Dust Sa.moles: 

During the course of this investigation samples of road dust were 

collected both vnthin and outside of the explosion area, and at other repre­

sentative p l aces along haulage entries .throughout the mine. ~he analyses 

together with sizing tests of all these samples are sho'lvl'l in Table 5. It 

was observed that leakage coal from cars was greatest at partings, in 

•the yard and a.long the floor of the slope . Tight- gate cars a.re used for 

hauling coal and since the coal from this bed(Pra.tt seam) is soft and 

slac:ks readily, t he cars, therefore, sh ould always be lrnpt in good repair 

to prevent leakage of fine coal onto roadways. ~ue to the friable 

nature of the coal, cars are not "racked 11 but in many instances are over-

loaded, h ence considerable fine coal fal l s from the sides of cars during 
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transit. Boards are not placed on ends of cars ~ence spilled coal along 

the 30 degree slope is excessive, amounting to about 32 cars or over 50 

tons per week. \Tith the present car that stands 38" above the rail and due 

to the fact that the coal bed thins in places to forty inches ( 40"} the 

placing of end and side boards on cars to prevent falling of coal from 

the cars on slope and haulage entries is not practical. However, as 

previously noted it is felt that the spilling of coal during transit 

could be reduced to a minimum if cars were not excessively loaded. 

~rack cleaners are employed t o clean roadways and are paid on a tonnage 

basis. The roadways during the course of this investigation were found 

in a -r1et to mois t condition. This fact is borne out by reference to 

Tab le 4 which gives the humidity of the mine air taken at representative 

places in the mine, together wi th the corresponding side notes at 

locations Hhere road samples .-,ere taken. 11 road samples uere taken 

by standard Bureau of llines met~od during period uhen the mine vras 

operating normally and consisted in laying off a zone of 50 lineal feet 

of entry from which 3 to 5 grooves of road dirt were collected by 

means of road scoop having 10- mesh screen. The oversi ze from the scoop 

being rejected while the undersize was coned and ~uartered and worked doun 
I 

t o about four pound samples. 

S:he Bureau experments in relatio:1 to t he ex.9losibility of coal 

dust have demonstrated that the principal factors that cletermine the ex­

plosibility of coal dust are: fineness, rat io of t11e volatile matter to 

fixed carbon gn.d the per cent of incombustible present. Coal dust 
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that is. too large to go thru a ro-mesh sieve is considered not explosive 

and coal di.st that will go thI'll a 20-mesh s ieve is likely to be explosive 

and its relative sensitiveness as to explosibility is increased by increase 

of the percentage of coal finer than 20- mesh; that is to say, coal dust all 

passing tb.I'll 20-mesh is the more explosive in proportion to the percenta~e 

of 100 or 200 mesh dust present. Pittsburgh coal dust tb.at upasses 20-

mesb. and has as much as 30% of 100 mesh dust produces a strong explosion, 

but wban all passes 100 mesh and has 30% of 200 mesh the explosion is 

violent and the violence increased as tb.e precentage of mo mesh is in­

creased. 

The ratio Of the volatile matter to the total combustible ( fixed 

carbon plus volatile matter) is an index o:f the ease of the explosibility 

of the dust, the higher the volatile matter the more easily is tb.e dust 

ignited. 

The road samples frcm this mine have an average ratio of volatile 

matter to f.i.Xed carbon of .321 and since the total incombustibles {moisture 

plus ash) does not average more t b.an 38 .1% the sanples all f 'all vi thin the 

zone of explosibility w ben compared with Pittsburgh coal dust that has a 

ratio of .40. Also it is noted that of all the samples c ollected 67.3~ 

of the total weight was rejected and non- explosive being largeli tban 20-

mesb.; also that 32.6% passed thru a 20 mesh sieve and is considered ex­

plosive and of this weight (408.8 gr2IDS average might) 18.2% passed thru 

100 mesh and a.25; t hru 200 mesh sieve. 
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This explosion died away approximately a.t points where these 

samples were taken and it vould appear even though the laboratory reso::lts 

show the samples to be explosive t!B.t the fine dust in the road samples 

contained tba most "ater and were deeper seated which undoubtedly was due 

to the fact that the extremely fine cu.st was. washed. down from the ribs, 

roof, and ledges, onto roaiwa;ys and naturally bad a tendency to be below 

the inmediata surface of compact roadways and the flame and first on- rush 

of air and gas undoubtedly were unable to cane in contact witb. ariy con­

siderable amount of fine dust which naturally would be necessary for 

ignition and propagation. lso since the explosion had its origin on the 

intake air near the mouth of the slope, the explosion had an opportunity 

to vent t l'E pressure towards the mouth of the slope and the concussion 

inby was not sUfficiently great to bring this fine road dust into suspensicn.. 

In order to render this dust noef.:e:x:plosive in t ba event of its 

being brought into suspension, there s bould be added ei th.er sUfficient 

rock dust to bring the total inert material up to so% when tbere is· as 

much. as 2% gas present or sUfficient \Vater should be added to bring tb.e 

moisture up to 15% or 20%. 

ReferrLTlg to Table 5, dust sample No. 6, laboratory No. 88363 

as being fairly representative of normal dust conditions, it would be 

necessary to add about 45% s bale dust or about 10% moisture to render it 

non-explosive. A fu.ll discussion conce ,rning the various :factors wb.ich 

enter into e:x:plosibility of coal dust is contained in U. s. Bureau of Mines 

Bulletin No. 167. 
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Gas and Air Samples: 

The map of t be mine which is a part of this report S'l ows 
. 

the directiOJm. of air currents. and the place at which air samples were 

ta.ken in the mine. The table is arranged according to order of sampling 

so the gas emitted in any particular section CSL be readily calculated. 

For example, referring to Table 6, Lab. No. 17720, taken in the 49 West 

le:f't a:rrcourse and between the · 6tb. and 7th right crosses. This part icu-

lar sample shows .047& gas and is the return from the 49th West right a.ir­

course, partial return frcrn face of 49th West heading and workings in the 

6th and 7th right cross. entries off 49th West. It will be noted from 

samples 17721 and 17722 which is the return from t he left side of 49th 

West, including old workings between the 1st and 4th right crosses shows 

a CII4 content of .60% and .58% respectively. These samples a.re conspicu-

ous since the disturbance vas greatest in this particular region and it 

would sean apparent that old wi rki.ngs be more systematical.ly ventilated 

and protected by erection of rook dust bar~iers or preferably be sealed. 

Samples 17724 and 17725.which is the full return from the mine shows 

.12% and .11% respectively with 132,000 cubic feet of air returning. 

The ~ emitted per minute fro m the workings of" mines 2 and 3 approximates 

160 cubic feet or 3840 cu. ~. pe r hour. This mine gives off sufficient 

quantities of gas that in the event of an interruption of ventil_ation a 

dangerous accumulation of gas would result and t his was the case in the 

recent explosion in Dolomite No. 1 mine resulting in loss of five lives. 
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Locatim and Analyses of Air Samples Taken from Dolomite Mo. 3 JLine. 

Table 6 

Date Lab.No. Location Q 002 02 OR4 N. Remarks 

12-11 17720 49 \Vest left A.O. 6762 .05 20.84 .. 04. 79.07 Return frcm 49th West 
bet- 5th & 6th heading and 6th & 7th 
le crosses. crosses. 

12-11 17719 5th oross A.C. off 3920 .09 20.66 .19 79.06 Return frcm 6tb., 7th 
49 Wast. Sth,C. and face of 

*

, st cross off 49t~ 
entri {49th West}. 

12-11 17717 4692 .13 20.55 .20 79.12 Return from right est. side of 49th Vlest. 
12-11 17723 50 East at 5th 7050 .16 20.46 .14 79.24 Return frmi 49th West 

{cb.eok} cross 7050 .15 20.46 .14 79.25 right side & 50 East 
17718 

~I 12-13 ,17727 28th East betw- 48000 .19 20.56 .11 79.14 5th cross -Return 49 
{ob.eek) 4th & 5th Orosses. West Right side,44,45 
17726 48000 .rt 20.42 .11 79.30 47,50 E. slope Headrg 

12-12 17721 Le ft Sire ourse 6072 .12 20.44 .60 78.84 Re turn from le ft side (oheok} 44th West. 49th 'il • left ol-d wo rlr 
17722 6072 .14 20.44 .58 78.84 outby 4th c. and Rt 

. side 44th West • 
12-13 17728 100' outby 42 45780 .19 20.57 .15 79.09 Return from 41,42,44 

West overaast. and left side 49 West 
12-13 17725 25' from fan in 132,300 .20 20.44 .12 79.24 Return from mine. 

( o b.ealt:) fan drift. 
17724 .21 20.40 .11 79.28 



Stol'y of the :El:l;plosion 

The e:xplos ion occurred 2:40 p.m. November 22, 1922, and 

t .... Q..Cil waa sent out in:mlediately. Tb.e Bureau office at Birmingham 

received the report about 2;50 p.m. M.r. D. _Harrington, supervising 

mining engineer of Denver, .Colorado, confimed the news and he with Dr. 

F.. V. li.i.ariwet b.er proceeded the Bureau's rescue truck to Dolomite 

No. 3 JIJ:.ine, arriving at 3:50 p.m. Before the arrivw. of the rescue 

truck there had been a considerable acomulation of people near the mine 

and the region around the mine opening had been roped off. There also 

had been a number of people who bad gone-into the mine. 

Er. Harrington conferred with General Manager A. J. Boynton 

and placed at th.a Company's dis:posal the Bureau! s truck and equipment. 

:Mr. Bojnton advised that over 450 men were {actual number of men checked, 
and about 325 additional men in the adjacent connected No. 1 mine) 

into tb.e l:Line No. 3, 475/) in the mine before the explosion and at that 

time (about 4 p.m..) a.bout 50 men had already reached the surface, hence it 

looked very serious as tb.e e:xplosion bad sent flane out tile 850 foot slope 

of 30 degrees and the flame b.ad ignited and pm- .. --.. .. v burned down the 

wooden part of tba tipple superstructure about 250 feet from tile mouth of 

tile slope; the lower portion of the tipple be:ing of concrete construction 

was intact. Shortly after 4:00 p.m. Pittsburgh and Washington were 

notified of the explosion and a request was made for diSpatcb.ing a Bureau 

rescue car to the scene. Before 5:00 p.m. men more or less burned from 

tb.e explosion began to come out of' t b.e mine and were being treated by 
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doctors at the s.upply house near the mine. Dr. Meriwether (Bureau of 

ines surgeon) offered hia services to Dr. Lacey, chief su~geon of tiB 

Company and aided in systematizing t ha work and secured the Bureau's two 

oxygen inhalators and used them to good advantage upon gassei men at 

least eleven (11) of whom were given oxygen and probably at least six: 

(6) lives were saved by the administration of oxygen. In all over 

twenty- five (25) men were treated by the doctors for burns and G9S and 

at least t hirtrfive (35) more for ~-

Tb.ere were practically no cases of broken bones amorig the 

injured and very few if any among the killed, death being due to burns. 

and g~. By 10:00 p.m. practically all the live _persons including the 

seventy (70) or more injured or gassed had been removed fmm the mine 

and by 3:00 a..m. November 23, 1922., almost aJ'..l the bodies. had been re-

moved. One body was recovered on November 23 and another op. November 

24, st ill another on the 25th; and by N_ovember 24 tb.e mine was being 

cleared preparatory to resuning work. 
;. 

The rescue and recovery operations were 

~expeditiously under the direct supervision of General Manager 

Boynton. A number of the rescuers who ventured too far into the 

affected zones suffered from the effects of afterdamp. Since the ex-

plo&ion originated on the intaking air current in No. 3 slope and was 

confined. to a camparatively small t -erritory, there was very litttle 

difficulty encountered in restd>rin.g the air currents to t b.eir fonner 
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courses, hence there was practically no need for self contained rescue 

apparatus in the recovery of: the victims. Rescue apparatus were only 

used :f'or short eXplorati(?n trips into the 4th and 5th crosses off 44tb. 

West entry. J!.:Len who worked in the live working parts o:f the mine, 

report in almost every instance tbat there was a slight concussion on 

tb.e air and felt that sanetb.ing unusual had b.appened. In most cases 

the man used very good jud~ent and aJmost invariably remained in their 

working places. for an b.our or more before attempting to make their way 

to tb.e ttyardn. One colored miner, John Lacey, who was employed as a 

ttdigger" a.t the face of tb.e 8tb. cross, 47th J:i:ast entry, stated that he 

felt sure somet bing unusual had ocourred but never sumiised that an 

eJQ?losion b.ad occurred near the '"yara.1
•. Re, as leader held si:x other 

colored miners at tb.e :face of tb.e 8tb. cross, 47th Ji:ast, until 4:00 p.m. 

~hen the men made tb.eir way to the yard without accident. John Lacey 

furtb.er stated that b.is party traveled thru sane ttb~~d airtt (afterdarnp) 

but there was: not enough to effect them. In all 30 men wb.o v.o rked 

in t b.e cross entries of the 47th. East escaped witb.out injury. Again, 

all men vil..o worked side en.tries off the 50th East escaped uninjured. 

M.ost of ttase men worli::ed an hour or more before they learned mat had 

happened. All the men witn a few exceptions wb.o W6rked off tb.e 49th 

escaped unnamed about an hour or so after the e.x;plosion. 

About fifty (50) men from tb.e workings of'f the 49th West ba.rrioaded 

tb.emselves in the first cross. The following statement of George 
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nthony, section foreman, 49th West, describing the method of procedure 

and the actual work in construct mg bratt ices in the l:skcross off the 

49th West only emphasi~es that extremely good jude,nent was used by most 

of the meJ:1..:. who worked in remote sections. 

Statement of Geo • .Anthony, sect ion foreman, 
on 49th West 1- 2- 3- and 4 Crosses. 

"I was in the 49th West 4th cross heading when the explosion 
ba.ppened, it made me deaf for a moment. I felt the air rus hi~ 
thru the crosscut next to me. I asked the men who were working 
in the face of heading if they had set off gas in the aircourse; 
they said,'No'. I said, 'Carne on out of there, don't stay in 
that smoke.' Th.en I want out ahead of them and when I got to 
the trap door, I met Sam Travis, Albert Shoemaker, A.D. Jones 
and a number of . others, they were coming out of the aircourse at 
the 4th cross door. They asked me the way to the 3rd cross. 
I told them we could go through No~ 4 roam, so we weut that way 
to the aircourse of the 3rd cross to the heading. We tried to 
get out to main line t bere but could not get out. We went t hru. 
No. 11 room to the 2nd cross and met the bad air there, - then 
tb.ru No. 15 roam to the 1st cross and tried to get to the slope 
but could not stand the air. We went back up the lat~~ross 
a.head of the smoke and Mr. Travis and I decided we had better 
build a brattice to J.e,e_p t'he smoke off. of us, so we went to work 
and made 2 walls of rock across the entry l ea.ving a space of a bout 
50 feet between than. There were about 8 white men and 40 or 
more negroes in our bunch. .After completing those 2 walls the 
smoke was coming tbru them, so we went up to the switc h hole and 
put up another one just a~ove the switch and took canvas down out 
of tb.e switch hole and took it in with us. While s cme were work­
ing on the last wall, I told Sam and Albert to go with me down the 
aircourse to see if we could go farther back that WffY than we could 
go down the heading, if so,, we could take out a brattice and maybe 
we could pass the smoke, but w.e could not get back that way, so we 
went back and finished the brattice and stayed there until one man 
who was outside the Viall in the aircou.rse went out the aircourse, 
and met the rescue men, not wearing apparatus, C(l]ling in, and he 
came back and told us to come on that the way was clear. We 
went out throu.gh the first cross aircourse t bru No. 1-5 room to 
2nd cross and out to the slope that way. T!1ere were at least 
50 of us." (See map for location of brattices). 
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Barricades were erected each with two walls of dry rock with 

about two feat between walls and the intervening s_p2ce was filled with 

dirt in order to make tight stoppings. ccording to statement of 

survivors which included the sta:tmment of George .Anthony, the first 

barricade bad bean erected in this manner but it w~s not possible to 

obtain sufficient dirt to fill the intervening space between the walls. 

Consequently, the smoke and a certain amount of afterdamp~~eped tltta 

the first barricade built thereby making it necessary for the men to 

retreat farther towards the ·race of the 1st cross. The final barricade 

was bl.ilt towards the face of the 1st cross and the intervening space 

bawween walls was filled with coal dirt and other material and made 

fairly air tight. 

The 44th West region was affected more th.an any other part of 

the mine with the exception of the yard and slope. About fourteen (14) 

men died from afterdamp in this section, and al.l but two of the deatb.s 

occurred within a few hundred feet from the yard. Two men died from 

the effect of ai'terdamp in the side eutries off the 44th West; one of 

these was found near the face of the 4th cross, and the other at tb.e 

face of the 5th cross. Eight other men were rescued by rescue parties 

near the fact of the 5th cross off the 44th West who were serious,ly 

affected by af'terdamp. Several of the rescuers w ho -were not equipped 

with rescue a pparatus suffered from the effects of afterd.amp. 11 the 

remaining men who worked in this section escaped either by way of tl:e 

yard or through old No. 2 slope. 
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IN~T IGAT ICN. 

A joint investigation of the Dolomite No. 3 disaster was made 

November 24, 1922, by Company, State officials and.D. Harrington, repre-

senting the u. S• Bureau of Mines. Tb.is L71.vestigat ion was made to. c,ollee':t 

evidence leading up to the cause of tbe explosion. J. J. Forbes, U.S. 

Bureau of Mines, Birmingilan, Alabama, during the first half of December 

made seye!l:'al i.mderground trips into Dolomite No. 3 mine for t be purpose 

of collecting road and air samples and supplementing Mr. Harrington's 

observatio :as. The observations of the Bureau of Mines investigators 

together with a description of the tipple slope and yard layout are 

herewith gi van. 

Dolomite No. 3 mine is in reality a part of No. 2 mine, the 

Mo. 3 slope having been sunk on a pitch of 30 degrees and extending 850 

feat from the surface through rock to the co:a.l bed, and fr(J!l th.a point of 

intersection with the seam and on line with the slope is a fou.r car 

track (two empty¥ and two loaded) "yard" or parting. Tb.e rock slope is 

about six (6) feat high and about twenty {20') feat wide with two tracks 

and the slope acts as t!1e air intake with '70,000 to 75,000 cubic feet of 

air per minute g oing down. In addition, the slope acts as th.a haulage 

road to the tipple, there being two trackS in the slope. On the east 

side of the slope a.long the floor close to rib there was a 3300 volt 

spiral wound armored protected cable. 

The ya.rd, in addition. to having the two sets of loaded and two 

sets of empty trackS, had scales, weigh-house, locomotive pit, office 
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for officials, etc., In the ordinary operation of the yard there were 

twelve (12) to twenty (20) employees which included couplers, weiglnen, 

sarnimen, sprayers, etc., On the afternoon of the explosion thirty (~) 

additional employees had gathered on the yard due to cessation of dt.mping 

operations on the tipple including seven (7) locomotive crews (three per 

crew), master mechani c, machinist, electrical workers, transportation 

foranan, sprinlder, assistant mine foreman, etc., 

The sul>-station (see map for exact location) located in the 

right aircourse of old No. 2 slope and to the east of the yard vas pretty 

well fire- proofed but had a wooden picket fence to protect men from 

coming in contact with switchboard. 

There were really two mines Nos. l end 2, connected in numerous 

p].aces and the ventilation of N0 • 1 mine was entirely separate fra:n No.2. 

11.o. 2 mine has as its main intake the N0 • 3 slope (:known as No. 3 mine) 

but in addition it secured additional air from old No. 2 opening (slope). 

The No. 2 fan pulled about 130,000 cu. ft. of air per minute, 70,000 to 

75,000 of which. crane as intake through No. 3 slope, the remainder coming 

through No. 2 slope as intake. (See map for ventilation of No. 2 and 

l'iro. 3 mines.) At the t:irae of the explosion the Capell fan, elecyrical.:U 

driven, was in operation. This fan is in a fire- proofed house and about 

75 to 100 feet from the Capell fan house is another fire- proof'. .!louseefor 

the Sirocco fan which. can be driven by either gasoline or electricity 

from the same shaft by simply manipulating jaw clutch.es. The "blowing" 
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of' tile cable in No. 3 slo,I)e threw all electrical motors out of commission 

but within fifteen (15) minutes after the ezplos ion, the gasoline motor 

was in f\l.11 ope rat ion, driving t ba Sirocco fan. 

Between 2:15 p.m. and the t.ima of the ezplosion, the tail car 

of a three car trip became jamned in the guide rails of the west dump 

{rotary dump) on tb.e tipple. A eh.a.in block was first used by the tipple 

crew to pull back the trip but without success. In the effort to release 

the car that was jamm.ea, two of the cars (front two} were disconnected and 

pulled forward for a short distance - the hoisting cable being disconnected, 

the oars forward with. cori..siderable mementum and dislodged the ja:rnmed 

car and broke a 60 pound. rail · t had been placed across riding ring of 

dump, about two feet above tip:i;ile track rail and about 10 to 15 feet below 

the jammed car. ~he rail was placed in tile position to prevent the trip 

from going into the slope in case t b.e jammed oar became loosened suddenly. 

This rail it is believed broke due to crystallbiat ion. Upon breaking 

of the above mentioned 60 pound rail, tb.e cars started back into the slope 

running on the west track; near the foot of the slope, they crossed over 

to th.a east side, (still on the rails) and were ,,recked at the foot of tb.e 

slope and against some loaded cars on the east side of' the ya.rd; two of 

the three cars were on the loaded track at tb.e foot o±' tb.e slope and the 

third oar jumped to the empty track and was deposited at least 50 feet 

f&.rtb.er on into tb.e ya.rd against tile west rib. According to statement 
. 

of w. ti.. Johnson, electrical superintendent for tb.e Company, ma.de at the 
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Coroner's Inquest, he wit b. M:r. Sneddon found a flattened place in tile 

3300 volt electrical cable about 100 feet frcrn the foot of the slope and 

th.is flattened place ca.used two of the three copper wire strands to 

ttoross" with resultant short-circuit. Johnson also stated that h.e found 

a broken car wheel about fifteen feet (15') below tb.e flattened !)lace in 

tb.e cable. Tb.is cable consisted of three strands, six wires to tb.e strand, 

of Mo. 4 copper wire. Ea.eh strand was covered wi tb. varnished cambric and 

separated by jute. The jute was protected by a covering of 1/a inch lead, 

over t b.e lead was a heavy covering of jute string and over this winding of 

string were two flat steel tape. spirals a.bout 3/4 inch wide and 1/32 incb. 

thick wrapped so one steel tape covered spaces left by tb.e other. Tb.a . 
cable was guaranteed for 5000 volt working pressure and VE.S called a sub-

marine cable and said to be auitable for s. ubmarine use • 

Tb.e Bureau's investigators had an opportunity to exam.ine this 

cable in the :mine as well as during the inquest prooee.d.ings and af't erwards, 

and t b.ey observed t b.e flattened place in t b.e cable and the point at which 

~he cable "blewtt or arced. It is said, that wb.anever a trip broke loose 

fron the t.ipple and wrecked in the yard, it almost invariably threw into 

tb.e air a aloud of dµ,st, i6 dense that at t:i:mes it VE.s difficult to sea 

any considerable distance on tb.e yard for sane minutes. Undoubtedly 

this runaway trip brought about the usual dense cloud of dust. and the 

attendant short-circuiting o:f' the c:able with the resultant aro ignited 

the coal dust that was t hrom. into suapens ion from t ha wreak. The explosion 

was propagated. to a :marked degree by tb.e drz dust on the roof, ribs and 
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floor of the slope and sent flame with some force from the mouth of the 

slope igniting the timber part of the tipple structure and tressle work 

and a tree about 50 feet fron. the mouth of the slope. It is reported 

by survivors wilo were on the tipple th.at there was considerable flame and 

the smoke was so dense on tbe tipple that it was not possible to see for 

several m.inutes. F. E. Dean, tipple fore:nan stated at tbe Coroner's 

Inquest, th.at almost jmnediately after the trip was wrecked in the slope, 

particles of coal started to fly, followed almost simultaneously by flame. 

The explosion also went inby :tilling the "yard" with flame and kiiling 

practically every one in the yard either by b.urns or by gas or by both 

and setting fire to the elec1;rical insulation. on scme of tbs locomotives 

that were standing in the yard and to timbers on the far end of the yard. 

(See map show mg yard layout and details of evidence of explosion). The 

flan.a .then s.tarted into t ~ haulage entries and ot ber openings radiating 

from the yard but was stopped within a few hundred feat presumably because 

of enco8.ntering lack of dust for propagat ion. Tb.is fortunate lack of dust 

was due undoubtedly to tb.e efficient method of sprinkling of workings and 

to tb.e fixed sprays at the end of tb.e yard. 

.At tb.e far end of the yard on tb.e east and west tracks, fixed 

sprays are used to water incoming loads and outgoing em.pty cars. These 

sprays are operated by a lever by a switch thrower. The region around 

these sprays was thoroughly wet even several days after the explosion. 

In addition to spraying of cars, nine (9) men are constantly engaged in 

sprinkling entries and rooms and the entire working parts of mine is kept 
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live men. badly burned were found in a place where coke was plentifUlly 

splattered along the· roo:f. A few stoppings and a door were blown inby 

but all evidence of heat disappeared in less t two hundred :feat (200') 

from tb.e inby and of the yard. A grab saznple of' road dust, Can No. 05796, 

was taken at this point in a region where b.aat and to a less extent, force 

died away. he analyses, si~ing inteeyretation of road samples are 

given in Table 5). Similarly evidence of heat disappea17ad in the ~ 

Bast haadin_g about six lmndred feet (600') from inby end of yard, the 

forces !1owevar being sufficiently strong to wreck an automatic door ( 

(J:i.merican Mine Door Co.). engineering coeys of f' our men who we :re in 

the 5oth East heading opposite Ind cross entry ware thrown to the floor 

and received slight injuries. These men state tllat theif were facing the 

ex;plosicn wave and observed no :flame, but that there was considerable heat. 

T h.e door between 50th East heading and aircourse at 2nd cross s !lowed slight 

evidence of being moved direction of tb.e aircourse. A grab sample 

of road dust, O§;n Nq. 3056, was ta.ken on the 50th. East heading approximately 
/, 

four hundred fifty :feet {450') :from the inby end of the yard wb.ere the :flame 

apparently diss.p_pea.red. (See ~able 5). 

'l:b.e motor pit and machine shop near inby end of the yard were 

practically unaffected by flame or vio·lence but it is reported t bat at least, 

one man was killed by g_a.ses. 

In the 4:9tb. West heading flame disa:ppea.red within three hundred 

feet (300') Of• tl:B west end of the yard. A grab sample of road dust was 

ta.ken in C§n No. 3'1' in a region three hundred seventy five ( 375' ) f ro.rn the 
l\ 
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yard. It -was. observed t bat gob stoppings between the heading and.. tl::e 

right aircourse were partially destroyed and blown in the direction oft he 

right ah' course at practically all intersect ions to the 3rd cross heading. 

A door between the heading and right airc ourse opposite lat cross was 

wrecked and blown inby. Violence and flame appeared in the worked out 

region which included the 1st, 2nd, and 3rd, cross entries between the 

49th and 44th west headings and was probably due to dust, as little or 

no aprinkling was done or other means of wetting dust available prior to 

the expl Jsion. n automatic door situated in the first -left cross 

heading was blown towards the 44th west heading. There v.as considerable 

evidence of flame, coking, and violence in this heading which serves only 

as a haulage entry for tb.e 44th west workings. A grab sample of road dust 
(L«b S80 b) 

was taken in Can No. 812 in tb.e 1st cross off 49th west and opposite roCIIl. 

No. 1. On the day of the investi~tion. November 24, 1922, a fire was 

found on a post in room No. 1 which bad fallen and becane partly covered 

with coal. lso on this same date the body of a negro miner was found a 

short distance from place of g_etting grab samples in Can_lio~•~ 812_. 

On too 44th West heading there was little or no evidence of 

coking with the possible exception of the region between the 1st cross and 

the old No. 2 slope. There was alao evidence of c onsid.erable fo:rce in 

this heading towards the 1st cross, probably due to dust since this part of 

tb.e 44th. West is not used as a haulage way and is considered more or , less 

abandoned, and not kept sprinkled. 
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In most of the haulage entries, the trolley lines were still in 

place and while a few doors were blown out and brattices forced, the: violence 

was not very great at wy place except possibly at the motor-generator room 

(sub- st.ation) where the flame had an abandoned dri~ in which to gather dust 

and the flame in this room was intense, cbarrL'llg tb.e paper 011 the face of 

ammeters, volt meters, etc., on the switch boar..d; painted wooden pickets on 

fence around t flis switch board were badly charred at the top about 3 to 4 

feet frcm the floor but not affected near the floor. The force hit the 

glass faces of the electrical instruments on the switch board and sent the 

glass in against the paper dials. An extreme evidence of force was sh.own 

in the piercing of a piece of 1/16 inch sheet steel by a piece of VD od, the 

wood being about Ii- by l½ inches by 3 iimches. The hole in the sheet steel 

being 2 inches by 2 inches and the piece o:f wood still in the hole on 11/24/22. 

Two men were killed here, both being badly burned. 

]Jost of those on the yard or main parting were probably killed 

immediately but bad the men in the interior of th.e mine remained at their 

working places probably few, if any, would have been killed. In a number 

of instances, men rushed out- of th.eir working pl.aces upon hearing the blast 

or feeling the concussion and upon reaching main aircourses soon met the 

gases which were being borne by the ventilating current towards the fan, 

the prompt starting of the gasoline engine after failure of the electrical , 
fan, keeping air currents going nearly normally. ~hen the gases were 

encountered sane of the miners retreated and later on came out safe in 

fresh air after the currents cleared the gas. Some were rendered unconscious 

37 



by inh.a.latiCl'.L of the very poisonous gases immediately following the explo­

sion and (especi2.lly on the east side of the mine) the fresh air quickly 

replacing the poisonous gases allowed rescuers, without apparatus, to pull 

the unconsaious men out of ad.jacent gas pocketed places and to leave them 

in fresh air to recover. It is said, no "diggars1t fro:n the east side of 

the mine died. On the west side, the men, upon leaving working places 

also met gases soon after the explosion but it seems probable tha.t the 

exte~~ive open abandoned workings between 49th and 44th West and slope 

allowed a reservoir of poisonous gases to continue to flow into tha west 

side workings and to prevent fresh air fron aiding in resuscitating those 

overcame by the first rush of gas. Hence, these overcome by the first flow 

of poisonous gases did not recover and many were found dead in the region of 

or adjacent to the above mentioned abandoned workings. Il,..oreover, there was 

more deatrd.ctio:n of brattice on the v;est th.an on t rJS east side and ventilation 

was more definitely interrupted, hence sane of the workers on the west side 

died from the gases, though probably very few from burns or violence. Eore­

over, rescuers report that long after fresh air v.as found elsewhere, there 

continued to come fro:n the above mentioned abandoned workings hot gases 

indicating a fire or fires in those places and that this probably was true 

is substantiated by the:ffact that on November 24, 1922, or two days after the 

ex_ploaion a s.111~11 fire~- found in one of these workings. 

The map with details of evidence, shows where the dead were found; 

29 bodies on the west side of the yard, 30 bodies on the east side of the 

yard and two aJ..ong old No. 2 slope and between 47th and. 50th:East. One body 
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was found in 43rd West off' old No., 2 slope, three in tb.e crosscut leading 

from tb.e yard to old No., 2 slope, four on 49th West heading between the 

and 1st cross off 49tb. West, three in 1st cross off 49th. West, two in t!B. 

sub-station, ten on tb.e 44th West b.eading in prox:imi ty to 44th parting; 

and finally tWl bodies were recovered near the faces of 4tb. and 5th cross 

entries off 44tb. West. The total bodies recovered fl'l1!.m tb.e mine was 86, 

4 wb.o were seriously burned or af:fected with afterdam.p died in hospitals 

ma.1ting a grand t ota.l 90 dead. 

One of tb.e odd features. of the rescue and recovery work was the 

fact that open lights ware used almost conti:nually and oxygen ap_paratus 

sca.atcely at all, though at least 3 - f'ive men team.s, from tb.e '.l!ennessee Goal 

Iron and Railroad Oomp any wearing Gibbs apparatus, went underground and 

remained out two hours aiding in helping gassed men to safety, tb.ougb. 

breathing of oxygen was not necessary with the exception of s b.ort exploration 

trips into 4th and 5tb. cross.es off 44th West. Wb.en the first rescuers want 

into t ha mine after tb.e explosion. they used closed lights but soon live men 

were encountered coming frcm various direct ions and using tb.eir ordinary 

open lights hence closed lights were abandoned. Observers on tb.e outside 

not 1mowing exact conditions underground were aghast at the free use of open 

lights and were distinctly afraid that a second explosim would occur. 

Some of tb.e Tennessee Coal Iron & Ba.i._lroad Com_pany' s rescuers used 

gas ma.al§ underground to a. slight extent and say tb.ey were very handy md 

efficient. lio-weve1 .. , it must be borne in mind that practically all of tb.e 

rescue and recovery w.ork \"la.S done without tb.e use of any kind of apparatus 
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as there was essentially. no interruptim of Ve!ltilation, hence apparently 

success:fo.l use of gas ma.aka in this case is by no means a legitimate argument 

for general use of them a~er eJQ?lOsions or fires, as men witllout apparatus 

worked practically sid.e by side with the wearers of the gas masks. 

OONO IDBIC!ir S 

{l} It is the investigators' ~lief that this explo~ ion was 

caused by ignition of coal dust by the arc from s hart-circuiting of the 

electric cable that extended along the riight rib of the slope and that this 

cable was stmck: by a flying piece of steel (probably car wheel) fran the 

ru.naway cars on the slope and flattened to such an extent trua.t at least two 

strand.a of the three (3) strand wire cable were forced together, thereby 

causing the s hort-circu.it with consequent s,rcing. It is fUrt her believed 

that the dry condition of the slope which includes ribs, roof and floor 

fUrnished the fllel for ignition; and that t\1is. du.st was tb.ro1.m into suspen­

sion by the fast moving trip on its way to the bottom of slope. 

(2) It is interesting to note that there were other possible 

sources of ignition of the dust sucb. as the use of open lights by men working 

in yard and the possible saort-circuiting of electric wires in yard caused by 

wreckage o:f trip, eigher source of £lane being capable of causing ignitim 

of t be dust cloud but the evidence available i11dicates that the short-circuited 

cable was tha source of ignition of the dust. 

It is apparent t this explosion was. st op1Jed fmm :prop~ga-

ting throughout the mine vri rkings by the efficient met hod of ~ rink:ling 

em.ployed along the haulage ways that radiated fran the l_aµ'd. 
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b.owever, considerable propagation due to dry-dust on ribs, roof and floor 

in the abandcned region between 49th. and 44th. West and inby from 1st cross. 

Also the dry condition of tb.e crosscut from east side of the yard to lio. 2 

slope afforded opportunity for propagation towards the sub-station and out-

by :No. 2 slope to 44t b. West. The 44t b. West entries between No. 2 slope and 

1st cross o±'.t 49th West were apparently in dry e:onctiti.on and helped considera­

bly the propagation. It is firmly believed that a large number of lives 

were saved by the efficient method of sprink:ling and a very disastrous explo­

sion prevented which would undoubtedly have foo.nd its way into t ha entire 

wo;rkings of No. 2 and No. 3 mines and possibly into No. l mine had tb.e 

naturally dry dust of the mine w:i rkings not been kept well moistened. 

(4) It is felt tnat a large number of lives were saved by tb.e 

commendable arrangement of ventilation fans. This mine is equipped with 

two fire-proof fan houses; one fan being electrically driven, while the / 

·other fan can 1::e driven from one shaft either by electricity or by gasoline 

engine. .Approximately 15 minutes after the explosion occurred, cutting off 

the electric current, the gasoline engine was placed into commission. and a 

full current of fresb. air was sweeping most of the affected and unaffected 

parts of No. 3 and No. 2 workin~, within a can.paratively short t:ime after 

th.a ax;plos ion. This unique arrangement t ogetb.er with pronrptness in the 

issuance of necessary instructions cleared the workings of poisonous g;ases 

within a short time and permitted Vvti:i:•kers and rescue parties to travel in 

:fresb. air, and also allowed many overcome by first rush of gas to be :re­

suscitated or to be removed to safety. 
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(5) The present method of sprinkling in which haulage entries 

and rooms are washed clean should be continued, also the method of spraying 

loads and empties at east ru1d nest end of yard sLould be continued. However, 

it is fel t that improvement can sti 11 be made in sprinlcling ru1d spraying 

methods such as; (a} Sprayi ng at ,,orldng faces du.ring important operation 

of undercutting and loadin;:; coal. 'l'his ,-;oul d reduce considerably the dust 

that ,";"ould be_ thrown into suspension by fast movins trips . (b) Tl1e use of 

high -pres sure sprays placed at convenient locati ons on main haul age entries. 

r:::1his arrru1gement ,-;oul d further p elp t o reduce the dust fo.ro-r.n into suspensicn. 

rn-;., e sprays used for sprinkling loads and empties at t h e far end or t:t.e yard 

could be m'.3. terially l:..e l pecl by the use of h igher i""la ter pressure , thereby giving 

better penetration. (c) The \1ettin; of pillar _;o r kings and the i7etting or 

preferably t h e sealins of abandoned worlcings. It is be lieved that failure 

to wet abandoned i,orkiri..gs in the region beh""Jeen 1st cross off 49th -;·:est and 

44th -~,'est entries or t o have had the:n sealed uas probcl:Jly responsible for 

most of the loss of life on 44t:1 -~iest :~eading. 

(6) T::ie s pill~ of coal along 1.1.aula.3:e ,~·ays, partin6s, yard 

a.."Yl.d particula rly on t h e s lope coul d be mat erially d.ecreased by elimnatin3 

as far as pos sible t ~ e overlo~din; of cars. ~he spilled coal on the slo~e 

wnich amounts · t9 a9proxir.aately 50 tons per weeli::, makes it necessary to 

clea..TJ. t :C.e floor of trie s lope tnice per , ;eek. 

(7) Since Ho.3 slope is only 850 ' in len,;th anc.l on a 9itch of 

~O degrees and at t h e bott om of this slope is the yard or partin1 in direct 

line witll t h e s lope, it is felt th::tt t:t.e 'iuestion of tt.e i_,_umi.dificat i 6'n of :ro . 3 
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intake either by injection of live a.L l' - '1Y.1a.ust steam or by preheating air 

wi th subs e.;i_uent injection of steam or sprays of ,1ater into the air ,'~ould 

not al t ogettrer .,eliminate the da11gcrous condition in the yard and on slope. 

On the other L.and it is believed t:1.at if spi llin,'.; of coal on s)lope and 

yard as well as on main b.aul agenays coul d be he l d to a n i nimum, t~e 

matter of rock dust in~ the slope and ya.rd , :ould be effec tive and solve 

the dangerous co::J.di tion present rib.en a runaway trip throws int o the air 

of t:_e slope and yard heavy clouds of dust . '.'.:'he rock ciusti n::; of t~::.e 

slope supplemented by use of rock o_ust trays a long the rH>s of t:I!e s l ope 

and t he p lacement of a rock dust b:;.rrier in the roof a short distance from 
tl:.e 

botto'"Il of/s lope ,:ould t h row into suspension clouds of rock dust with 

the c oa l Just and probably render the mixture n on- ignitable. In fact, 

it is fe l t even wi th the spilled material alon:; the s lope a...-rid in the yard 

tu1der present operating practices t hat rock dust ing would undoubtedl y be 

successful, if the l arge pieces of co9.l \7ere forked during cleanin6 opera-

ti ons instead of being shoveled. This ,7oul d permit rock dust to mi x with 

the fine c-oa.l d.ust and render it i nert a.na. only t h e fines cleaned f rom t 2:..e 

slope u ould have excess i ve ash. It ~ould be necessary, ~ owever, to clean 

this mixture at sucl::. t i mes tr..at t~1e inert matter , (moisture :plus as:t} in 

the road material fell be lo'a 75 per cent. Furtl1ermore, the r ock dus t ing of 

the main haul age entries to points in the oi.ne ,;:i1ere the a i r tem:?0 rature 

approximated the 0ro"LL"l1.d temperature, these points being a few ::.undrad f eet 

from tb.e yard, could. be La.ndled in the same mam1er, and tLe present method 
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o:f' sprillkling carried forward frcm tb.ese places. 

{8) Since tb.e ignition of clouds of coal dust ia possible 

open carbide lamps and also by tb.e short-circuiting of electric ligb.t 

wires, open ligb.ts s bould not be allowed on the yard and electric lights 

and electric wires s b.ould be guarded from breakage through J?Ossi ble 

wreckage of trips on slope or on tb.e yard. 

(9} It was observed during tb.e course of tne investigation that 

all s i:J.ooting was done by tb.e use of ,Permissible eXJ;)losives using fuse and 

cap after coal had been undercut to an average depth of 5 to 6 feet and 

that s bots were tamped with clay stemming brought into th.a mine b:v the 

company a.nd pla.ced at convenient an<l accessible places to live workings 

and that snooting was done usually at noon and (l'llitting time, under the 

supervision of section fora:o:,en, wb.en men were in the mine. It is felt 

tl1at a safer practice would be to fire all silots by the use of electric 

detonators and blasting na chines preferably wban all men except sh.ot firers 

were out of th.a mine. 

(10) It will be noted by a carefUl study of the gas. content of 

air s~:ples collected at representative pla.ces that sUfficient gas is 

em.itted to be dangerous in the event of a derangement of ventilation. This 

fact was very forcefully demonstrated in the a:r;plosion which occurred 

January 10, 1923, Dolomite No. 1 mine where five men lost their lives 

by 'Walking into an accumulation of and igniting same by open carbide 

lamps. From. tb.e evidence collected lea.ding up to tb.e cause o:r this eXJ;)lo­

sion it is apparent that the accumulation of gas was caused by a sb.ort 
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(4) Since dangerous accumulations of explosive gases a re lil{ely 

to occur through deranged ventilation and also since there is dan.ger of 

an e.xplosicn through the possible ignition of coal dust by openca.rbide 

lights, the use, throughout this mine, of closed lights, preferably the 

pe~is~ible cap variety is reconnnended. 

(5) Since dangerous eccumulatiori.s of explosive gas are likely 

to occur through disarranged ventilation; it is recommended that the work-
of each , 

ings/ of No. 2 and 3 mines, as well as No. 1 Dolomite Mine be ventilated 

by a se¢ate split system of ventilation and that gob stoppings ~e iaQed 

with. a mixture of clay and cement for prevent ion of leaks. 

(6) It is recommended that the high tension cable be removed 

from slope and carried tbrough bore hole to the sub-station. (Shortly 

a~er the expl osion the Company issued orders for all cables along al.opes 

to be ranoved and run down bore- holes to sub-stations, but as a preoa.utionat7 

measure as concerns No. 3 slope, the Campany has laid the electric cable 

which ran down the right rib of No. 3 slope in a four inch {4") steel pipe 

in a trench 18 inch~s deep in the floor of the slope.) 

(7) It is recommended that a derailing device be placed on the 

approach to tipple preventing as far as possible runaway trips from goirig 

down the slope. This device could be operated by attendant employed on 

the tipple. Also it is recommended that another derailing device be placed 

in the slope approx.imately 100 feet from the point where it intersects the 

yard. 
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at tb.e outby end of the yard. This would practically make the yard 

neutral as to air flow and greatly decrease the difficulty of keeping 

the coal dust safely moist. 

(14) The yai~d should be Sl)rinkled daily before t11e sb.i~ comes on. 

ll5) It is recommended that the mining company adopt the system 

of spraying ,ilith b.ose attached to cutter bar of mining macb.ines, in a manner 

similar to that being done by certain other mines in the Alabama coal regions. 

(16) It is recommended that doctors employed in com~ection with 

coal mining camnunities should be aided in familiarizing themselves with 

treatment for persons a£flicted with poisonous gases which are likely to 

be met il.1 coal mil.1es, esriecially at time of e:z;plwsion. 

(17) rock dusting tit tba slope and ya.rd and part of t main 

haulageways is not deemed feasible by the c anpany, tb.e follow measures 

are suggested for consideration.. 

a. J. series of rays, probably enre~J 25 or 50 feet should 

be placed on the slope and be operated not only at night but du:r:ing tbe 

working s b.ift. The sprays could be closed men handling men on the slope. 

b. Instead of introducing steam for humidifying purposes, it 

is that Viater used by above mentioned sprays be heated to ab·out 

65 or 70 degrees which is essentially the temperature of underground strata. 

Thia could be done by placing a t,ank on surface wit:i:i. steam coils in a 

water from t b.e ta11.k to be sent by gravity into the mout of the; 

slope, provisio11 being made for about 100 foot hea.d at tb.e Upl)er most spray 

near mouth of slope the tan..¼: nea.r the t ip1:;le. The amount of 
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water necessary would be but 10,000 to 15,000 gallons per . 24 hours. 

If during the cold months the outside temperature is 40° and it is desired 

to raise the 70,000 cu. ft. of air entering the mine to 70°, it will be 

0 
necessary to add 30 tam.J?erature to the air, and this will require 

43,068 B.T.U. J?er minute, whereas the heat available from 15,000 gals. 

0 
of 70 water J?8r 24 hours would contain only one- seventieth :pa.rt of the 

required .heat units. 

e. The yard and the slOJ)e should be sprinkled daily before 

the shift comes on. The tipple and the approach to No. 3 slope should 

also be sprinkled daily. This would prevent winds from sending the dust 

from the tipple and along tipple plane into the intake air current. 
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Ex_plosibility of dust from the Dolomite No. 3 Coal Mine, 

Woodward Iron CampSJlY, Alabama.. 

Report on the relative explosibility of dust, compared with pulverized 

coal dust f'rom tba Pittsburgh coal bed. 

Plllvarized Pittsburgh coal dust has been groUlld until 98 to 99% passes 

throw,,,;h 100-mesh screen and 85 to ea% through 200-mesh screen. 

When tested in the laboratory steel gallery, the igniting flame is pro­

duced by firing 9. 66 grams of fffg blaak pomer fran the bore of a small steel 

cannon. The gallery is 10 inches in diameter and l'l feet long. 

The following lengths of flame in the laboratory gallery are recorded when 

using pulverized Pittsburgh coal dust at the rate of 285 grams per 1000 cu. ft. 

of spa.ca: 

Length of powder flame alone . • 11.1 ft • 
n ti flame with shale du.st 8.5 ft • • • 
" n ~lama coal du.st alone 17.5 ft • • • 
It " It It n 50% f shale dust 5<>% 13.15 ft. • 
ti " " II n 40% ¼ " " 60 12.5 ft • • 
" " " n " 30% ,f, t1 " 70 • • 12.1 ft 
II ti n n II 20% t f II 80 ll.7 ft • • 

Samples of road dust from the Dolomite No. 3 mine have been tested in the 

laboratory steel dust gallery to deteimine their degree of ex_plosibility. For 

this purpose two groups of samples were tested. In the first group samples 

88013, 88016, 88358 and 88361 were combined to form composite No. 89192, and 

-50-



,---~J.. 

in the second group samples 88014, 88357 and 88360 were combined to form 

composite No. 89193. 

The average degree of fineness of all t:ha . road dust samples collected 

gave the followings 

Throu~ 20-mash screen 
Through 48-mesh 11 

Through 100-mesh . " 
Throu~ 200-me sh " 

• 

• 
• 

• 

• lOO'fo 
34.7 

• 18.2 
• 0.2 

The composite samples used for testing in the laboratory gallery 

were taken from the part of each sample, all of which _part had passed 

through 48-mesh. In the ma.k8-up of the composite test samples, all the 

dust between 20 and 48-mesh was rejected, amounting to 65.3% of the origil:lal 

samples. These test composite samples had the following cumulative 

screen sizing: 

Through 48-mesh 
" 100-mesh 
" 200-mesh 

Lab. No. 
89192 

100% 
65 
56.4 

Length Of flame in gallery 89192 
n II 11 11 II 89193 

Lot No. 
89193 

1oo% 
42.2 
33.5 

15 to 15½ ft. 
14, 15 and 16 ft. 

The analysis of the composite of all the face samples of coal gave,-

Lab. No. 80188: 

:Koisture . 2.95 . The ratio of volatile to total . 
Volatile matter 28.13 : combustible gave V = .31 
Fixed carbon 62.40 . V t F.C. . 
Ash 6.52 . :Moisture~ .ash• 9.47 . 

100.00 
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The average of all road dust samples gave a value for V = .321 
V ~ F.C. 

and the moisture plus ash gave 38.0, varying from 27. 8 to 51. 6%. 

Comparing the laboratory tests and the analytical data of these 

samples with tbs result of tests with Pittsburgh coal in the Ex_perimentalb 

mine, it is found that the coal dust and all the road dusts fall within 

the "region of e:x;plosibility, " ?,S shown by the curves on the Bureau's 

explosibility chart, figure 45, B. of M. Bulletin 167. 

Both tbe laboratory gallery tests oh the samples and by comparison 

with the result of tests in the Experimental mine, indicate tbat the dry 

dust in the mine should contain at least 73% incombustible matar.i.al in / 

the form of shale or rock-dust to prevent the dust from being explosive, 

assuming that the dust in the mine is dry and has as lIIllch as 75% of 20-

mesh dust tba.t will pass through a 200-mesh screen. 

Tests of the samples of road dust show that tba 200-mesh dust does 

not exceed 11%, consequently the amount of shale dust will be less in 

proportion as the _percentage of fine dust becomes less. 

In a series of tests conducted in the Exper :lmental mine on 20-mesh 

coal dusts having different J.J0rcentages of dust as fine as 200-mesh, 

it has been shown that the total incombustible required to prevent an 

explosion diminishes as the percentage of the extremely fine dust di­

minishes. However, the quantity of dust P3r foot of entry is also a 

governing factor. The quantity of 20-mesh dust collected in the mine 

averaged a.bout 163 grams per foot of entry, 10 feet wide, and this is a 
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little under l/3 pound per lineal foot of entry. 

It is of interest to note that the average of all road dust samples 

have moisture a.5 plus ash 29.5, total 38.0, am when compared with the 

Bureau's chart showing tba effect of free moisture on the explosibility 

of coal du.st, this would fall just within the region of explosibility, 

whereas samples 88362, 88357, 88356 and 88360, all ta.ken outside of the 

explosion zone of the mine, fall outside of the region of explosibility 

aJJd all other dust samples fall within the region of explosibility of the 

Bureau chart. This is probably the best practical eDJI!Plification of the 

application of the Experimental mine test results to a large commercial 

mine tllat has been presented. 

To be on the safe side of danger from:..dust explosion hazards in this 

mine, it Will be be st to • assume that the degm e of fineness of the dust 

passing a 20-mesh screen wU:l have not .less than 20% of 200-mesh; so, on 

this basis, With road or rib dust ha.vi:ag lo% free moisture, there should be 

added sufficient inert material to bri:ag §he total of moisture plus ash up 

to 55%, or in lieu of inert material, the moisture should be kept up to 18%, 

a requirement that will involve much expense and frequent sampling and 

analysis to determine the efficiency of the method. If, hoV!lever, the dry 

method, rock du.st, is used, sufficient material should be added to bring 

the inert material to not less than 64%. 

Pittsburgh, Pa.., 

April ll, 1923. 

~~ C/t.:.,~~, 
Chief of Ooa.l :Mining 

Investigations. 
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IX l 

1:1.um.idifioat ion System - Sopris :No. 2 luline. 

By 
J.J, Forbes - 1919. 

lliimidity readinga collected along the main tntake of the 
Sopris llJ.ine, Colorado Fuel & Iron Company, Sopris, Colorado, at 
intervals of 100 to 300 feet. 

"One bundred feet inby fron-: the portal of tb.e Sopris Mine 
tb.ere are steam radiators 150 ":reet in length, arranged in tVE. tiers, 
~ pipes in ea.oh. tier, diameter of r:ipes l inob.. About 25 faet inby 
fran end of steam radiators exhaust steam from radiators is injected 
into the air current. :l!r1e foregoing curve shov1s the increase in 
humidity, co1:m:11encing 100 feet below injection of steam into intalm. 
On tb.e day these res.dings were collected the barometer on the outside 
registered 23" lig, dry bulb 63 degrees, wet bulb 56 degrees. R .. a .. 
64.3. Total,quantity.of air entering intake was about 53t000 cubic 
feet. On the s.:me da:y a reading was taken in the main return from 
the Bopris J:.:ine, giving a dry bi1.lb of 63 degrees. wet bulb 6~- degrees. 
H.3. 961.%, velocity 1350, area 42, C!Ua.utity o:r air returning 55, '700 
rt is extranely interesting to note that reading talcen o_pposite radia­
tor was 82 degrees dry, 60 degrees wet, R.H. 26]~, indicating a ,: 
decrease in b.lll!lidity between the outside of 38.3j;. .1-~t a clistance of 
3800' c::.own t lie main slop0 the air current was saturated at a tE!llJJere.ture 
of 61 degrees. From this point inby the, m.mlidit ies began to drop 
slightly, as s b.own by the curve .. 

The following table shows all the readings, namely, wew and 
dry and hiimidities, taken along tb.e main slope at intervals of 100 to 
300 feet. 

At place along main slope where stearo. is injected into intake 
will be considered as O station and all other readings 1'1/ill be based 
from this point .. 
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1 (continued} 

Station Outside portal 
osite radiators and 

Dry wet about 100 1 from portal. :a.It .. r:l 
/0 

100' below live steam jets. 
63 56 64.3 
82 60 26 
85 67 42.8 
85 70 200 50 
83 70 300 55 
80 69 400 60 
79 69 500 64.6 
77 68 600 68.3 
76.5 67.5 700 69.3 
72 55 800 72 
71 65 900 76 
70 65 1000 
70 1100 80 
69 65 1200 81 
69 65 1300 81 
68 1400 82.5 
66 63 1500 85 

1600 85 
65 1700 87.5 
64½ 1800 87.5 
64 62 1900 89.5 
64 62 2000 89.5 

62 2100 91.5 
63 

I 2400 92.5 61:,t 
62t 61 2700 93 
6.2 61 3000 94.5 
6lt:"" 61 3300 97.5 
61½ 61 3600 97.5 
61 61 3900 100 
61 4200 outside o:f ing 97.5 
62 61 4700 inside parting. 95.0 

Note: the, timlB of th.e osion in March 1919, there were 23 
one-incb. steam. pipes, each one inch diameter and 75 feet 
long at them.outb. of the1'1Iain s (intake), and27 one-
inah diam.eter pipes, each 36 feet long at the mouth of the 

(intake) , t ha total i ty of intake air being 
normally about 75,000 cubic feet per minute. 
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.Appendix 1 ( cont inuecl} 

B.oad, Rib and B.oof Dust Samples Analyses, Sopris #2 :Mine. 

Sawples Ta.1ten li.ay 13, 14, 1919 by J•J. Forbes, 

Analyses byVI• A. Selvig, Asst. Chem. 

l[aterial Samples & Place of Sampling. 

Rib Rib & Road Road B.oa.d 
dust Roof 3rd 3rd E 4th W. 
3rd E. Main Entry part- Entry. 
entry Slope between ing on 
300' below Rooms :Main 
inby 3rd E. 26 and Slope 
])le.in Entry 27. 
SlOJ2e 

Date sampled 5/14 5/14 5/13 5/13 5/14 
Total weigb.t of' sample {grams) 505.2 246.3 - - 127.7 
Per cent on·20-mesh 17.6 19.3 - - 53.3 
Per ceut thril 20-mesh 82.4 80.7 - - 46.7 
Jli o:f ·20-mesb. material thril 200 mesh 53.0 59.4 18.6 21.7 14.8 

isture { as race ived) 6.61 9.03 5.,78 3.22 5.03 
Volatile matter (as received) 28.51 29.77 19.83 27.31 25.66 
Fixed Carbon (as received) 40.90 38.26 29.23 42.24 41.18 
Ash (as received) 23.98 22.94 45.16 27.23 28.13 
koisture plus ash 30.59 31.97 50.94 30.45 33.16 

l~ote: 

e: 

For anal.ysis of sample of' coal t a.ken at face of' 3rd East ent ryon 
13, 1919, by J.J .. Forbes, see page 14 of the Sopris 1~·0. 2 mine 

explosion report, of which the above tabulation is an appendix. 

It is noted that all of' the above samples of dusts :f'rom Sopris No.2 
l!Iine, ta.ken when operating normally, gave asb. plus moisture ( inert 
material) much less than the amount of inert material necessary to 
prevent propagation of an explosion. (For arnount of incombustible 
to prevent propagation of' an exphsion see Explosion :Efazard Report, 
pages 91 to 99, of 1918, report of Colorado State l\.Iine Inspector. 
Also see aJ?.Pendix No. 4 for abstracts from that report). For mi11e 
air humidity at time of ta.icing the above dust sarr,ples see Appendix 1. 
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H!Jl)iilDIFIO.A'~ION * 

Tb.e Sp;pria er,f!losion, in opinion, m:.a proven tbat even 
witb. tb.e relative b.umid.ity derived. fran rs.diatom and steam, 
ranging from 90 to 100 is not sufficient to render coal dust immune 
from taking part in a local explosion of fire damp. In my opinion 
all th.at can be axf)ected fran tt1is system at tis best is tb.at the natural 
moisture in the mine or fran pipes, hose or water cars, will be main­
tained. Nothing can be added to the above conditions except at points 
where the dew point has been reached, when the air gives off moisture 
in the fo:mi of water. Tb.is only occurs at points where two currents 
of air at different temperatures meet or where the temperature is other­
wise reduced; the current at the higher temperature being saturated 
to a reasonable degree, deposits part of its moisture upon caning in 
contact with the current of lower temperature. This generally ha1>J?ens 
near the outlet or return airway. 

The u.~. Bureau of Mines, in their experimental work vi th coal 
du.st, nave proven that to be imnune from having coal dust take !)art in 
an explosion, it must be so wet that it can be made into wet balls. 
Tb.is can only be brought about by direct application of plenty of water, 
not at stated times but as often as necessary. 

I do not want it understood that my motive is ridicule of the 
radiators and inject iaru. ot steam. The desire is only to make evident 
its weak point lack of sufficient :moisture t brougb. inability of t!:B\ 
atmosphere to car1'"y more. Unfortunately, no one can say to what extent 
it has minmbed disasters in wllich coal dust is a taotor, fUrthar than 
to say tbat it is ten or eleven years since we had an explosion in which. 
coal dust was a factor in any of the mines in this state where radiators 
and steam were used. 

The following was taken from Bulletin 425 u.s .. Geologics1 
Survey: {Bureau of:it.ines No. 20) 

llTb.e rapidity with vh.ioh water tbrows off va.pi:>11 up to tb,e point 
of the saturation of' the adjacent space is rE:marlmbly demonstrated in 
mines. :l:eabnically, tile air bB.s not a capacity for moisture, and does 
not become saturated with it, the aqueous vapor filling a given space 
with practically neglibible reduction in the quantity of air in the same 
space. The moisture may proI,ierly be oken of as partly or completely 
saturated, but for brevity it is usual to speak of the 11\ioisuue carried 
by mine air' or of t b.e • rele.t i ve humidity of the air.' 

4 
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2 ( inued} R1.:anidification. 

•tRepeatetii obael'."lratio;·1s of the &nount of moisture carried 
by mine air, as measured in percentages of t he amount of saturation 
for the obsened tem,perature, have sh.mm that the air current, after 
traveling about the mine, bas a relative humidity of 80 to 100 per 
cent. In mines in tilis country the •return' air current near the 
outlet rarely, except in the dry climate of tb.e Rocky ];~ountain region, 
shows less than 90 per cent of saturation, even in s. mine that bas 
a'J? pea.red dry • 

"These observations were chiefly made in March and April 
1909, when the conditions contrasted much less than they would in 
winter. It will be obsened that the relative humidity of the 
re·turn air is nowiiere less than 90 per cent, except in the New Mexico 
and Colorado mines, where the relative humidity of the outside is n 
nor.m&lly very low. Therefore the effect of air currents of a relative 
humidity less than 80 to 90 is tei:JdrVtout the walls of the passageways 

through. which they pass. 0 

lf we have by use of radiators and steam. approximately 
succeeded in preventing the quantities of 'W'ater given in the table 
just read, from being carried from the mines, we have in my opinion 
materially minimized the hazard from coal dust. 

* By Jam.es Da.lr;;;,mpla, C b.ie f C ],line Inspector, Colorado. This 

article appeared, January 15, 1923, in the noolorado Fuel and Iron Co. 

Industrial Bulletin" 
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Humidity E.eadings Taken Along Dolomite No. 1 Slope {Night 12-20-22) 

Exhaust and Live Steam. Introduced ciose to Portal - Readings taken by J .J. Forbes 
u. s. Bureau of Mines andM.E. Crutob.er, :a.o. 

:l:ime 

9:15 

10:30 

Statiou 

Outside 
50' 

100' 
150' 
200' 
250' 
275' 

285' 

300' 

350' 
400' 
450 9 

500' 
550' 
6001 

650' 
'?00' 

750 1 

850' 

950' • 

1050 1 

1150' 

1250' 

1350' 

ll; 55 Bil. 1450' 

~4 JI 

34.5 
eo.o 
83.0 
78.0 
75.0 
73.0 
45.0 

45.0 

46.0 

46.0 
46.5 
48.0 
49.0 
52.0 
51.5 
52.0 
53.0 

52.5 

52.5 

54.0 

53.5 

54.0 

54.0 

54.5 

55.o 

Dry 

35 
80.0 
83.0 
78.0 
75.0 
73.0 
45.0 

45.0 

46.0 

46.0 
46.5 
48.0 
49.0 
52.0 
51.5 
52.0 
53.0 

52.5 

52.5 

54.0 

53.5 

54.0 

54.0 

54.5 

Humidity 

95% 
100% 
100% 
100% 
10016 
100% 
1001& 

100% 

100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 

100% 

100% 

100% 

100% 

100% 

100% 

55.o 100% 

ity 

22900 

42000 

6 

Remarlm 

Air foggy. 
Dense fog. Supersaturated condition 

ft 

H 

n 
ti 

Denae fog.Slight dripping from roof 

" n 

Air misty/rhis rea::ding taken about 
15' above manway tb.at intersects slt 
Opposite manway to Right. JlHsty. 
Section 4.5 by 6.5 Vel 790. 29sq.:ft. 
Temperature in manwey 39.5-40.5 
92%misty, can see roof,floor and 
ribs for 15 to 20 feet. 
lllisty. Can see 20 to 30 feet. 
lllisty. Oan see 25 to 40 feet. 
Misty. Can see 25 to 50 feet. 
:tUsty. 
Tulisty. 
Misty. 

sty. 
Section 7x24, 158sq.:ft. V equals 
750 :ft. for 3 minutes. Jl/Listy .. 
Roof dry,left rib dry. Floor and 
Right rib moist. misty. 
Roof and ribs fairly a.ry-. Floor 
moist to wet. misty. 
Roof center moist. I!'loor wet. Roof 
near ieft rib & left rib dry. Right 
rib moist. 
Right rib and floor moist to -wet, 
left ri~ and roof left of center dr~ 
misty, ligb.t. 
Roof and ribs fairly dry. Floor wet 
Light mist-Roller man's hole. 
Roof center moist. Left rib dry. 
Right rib moist,light mist. Can see 
considerable distance ahead, about 
50 to 75 feet. 
Roof,floor and rib moist. Left 
rib dry. Very ltght mist., Can see 
almost normal. 
E.oof center moist and dry near ribs 
Right rib moist, left rib dry. Floo1 
wet. Very light mist. see al-
most normal. 



i.ppendix 3 (continued} 

Humidity Readings Taken Along Dolcmite N:o. 1 Slope, (Night 12- 20-22) \ 

Time Station 

11:55&: 1550 1 

1650' 

1750' 

19.00' 

2000' 

2100 1 

22,00' 
2300~ 
2400' 
2500' 
2600! 
2700' 
2800' 
2900 1 

1:10 liK.. 3000' 
3200' 
3400! 
3500! 
3800! 
4.000! 
4200! 
44.00! 

4600' 

4800 1 

• 1:39 lX.. 500 0' 

Viet Dry 

56.0 56.0 

56.0 ::;5~~0 

56.5 58.o . 

57.0 57.5 

58.0 58.0 

58.0 

58.0 
58.5 
58.5 
58.8 
59 .o 
59 .o 
59 .5 
59 .5 
60.0 
62.5 
62.8 
63.0 
63.2. 
64.0 
64.0 
64.5 

64.5 

64.5 

65.0 

59.0 

59 .o 
59.5 
59.5 
59 .5 
60.0 
60.0 
60.5 
60.5 
61.0 
63.5 
63.5 
64.0 
64.2 
65.0 
65.0 
65.5 

65.5 

65.5 

66.0 

Humidity 

100 

98 .570 

98. 5',o 

97.5% 

98.070 

95.070 

9 5.0,o 
94.0% 
94.0% 
95.0% 

. 95.0% 
95.0% 
95.0% 
9 5.0'( 
95.070 
95.0% 
95.0% 
9 5.0% 
95 .0% 
95 .0% 

95.070 

95.070 

95.070 

95.0% 

Q;uantity Remarks 

Rigllt rib roof and fl oor moist, left 
rib dcy. Very light mist. See about 
normal. ] 
Right rib, floor and roof moist. 
Left rib dry. Clear. 
Roof moist center. Floor right rib 
moist, Left rib dry & dusty,Clear. 
Floor,roof and right rib moist. 
Left rib dry and dusty. Clear. 7th 
yard, p lace where ho ist takes cars 
from endless chain. Bar 29.70. 
Ribs a nd r .oof damp to dry. Floor 
moist. 
Ribs and roof dry. Floor moist. 
Sprinkling behind. 

tt 

tt 

It 

" n 
It 

ti 

II 

It 

II 

II 

11 

It 

II 

ti 

Roof and."ribs dry. Some dust. Fl oor 
moist to wet in tunnel. 
Ro of and ribs dry. Floor moist and 
compact. Near top of rock cut.Fault 
Top of grade, Roof 8: ribs dry. 
Floor mo ist and compact. 
Floor moist and canpact. Roof and 
ribs dry. Roof a nd ribs c: lean. 
Bar. 29 .76. 

Note: -easurement on air t aken in slope at t op of second heavy p itch about 800 feet, 
fron mouth of slope. Section 15.5 x 5.4 - 84 s q.ft. Vel . fo r 2 mi nutes, 964 
ft. or 482 -i:i erminute. Quant ity of a ir flowing 4e,000. T ime 2 :15 A.11. 

-easurement at mout h o:f slope. (intake) Section 5.3 x 14.7 - 78 sq. ft. Vel. 
400 ft. per minute. Quantity 31 ,200. 
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A.PP~l]) IX 3 

limnidity Readings Along Dolomite No. I Slope gilt of 12-22-22} 
By J .J. Forbes, • Bureau of Tuiines and Jlli.• Orutohe:r. 

Time Staticn. 

8:50 Outside 

25' 
501 
751 

lQO' 
125' 
150' 
175' 
200' 
2251 

250 1 

300 9 

9:40 Billi. 350' 

4001 

450' 

500 1 

550' 
l0s05 m 650 1 

750' 
850 1 

950 1 

10501 

1150' 

1250' 

Exl1aust and live stean. introduced olose to portal. 

37.5 

1os.o 
95.0 
88 .. 0 
84.0 
79.0 
79.0 
75.0 
73.0 
72.0 
45.0 

49.0 

48.0 

49.0 

51.0 

52.0 

52.0 
52.5 

53.0 
54.0 
54.0 
54.5 

55.0 

55.o 

Dry 

39 .o 

105.0 
95.0 
88.0 
84.0 
79 .o 
79.0 
'i'5.0 
73.0 
72.0 
45.0 

49 .o 

48 .o 

49 .o 

51.0 

52.0 

52.0 
52.5 

53.0 
54 .. 0 
54.0 
54.5 

55.o 

55.0 

Humidity ity 

88% 

100% 
100% 
100% 
100% 
100~; 
100% 
100% 
1007~ 
lOOf& 
100% 

100% 

100% 

1007b 

100% 

100% 

100% 
100% 

1007; 
100% 
100% 

100% 

100% 

20720 

8 

J3.emar1m 

Bar. 29 .3() Clear, no w.inds, Steam 
issuing mout b. o:f slope in large volume 

Heavy fog-dripping from roof. 
n 
n 

" 
n 
It 

If 

It 

" 

II 

" n 
ti 

It 

n 
wt 

Fairly clear. Upper rib of manway. 
Beading in manway 41 °-42° - 92%. Vel. 
740 Section 28 sq. :ftt. 
Roof and left rib d.ry. Dust dry left 
rib. li'loor and Right rib wet. Jlli.ediumfog, 
Left rib and left part of roof dry. 
Floor,rest of roof & right rib wet. 
Collected sample of dust from left rib 
Can No. 02584. Light fog. 
Right and left ribs da.m:p to moist. 
Roof dry. Floor wet. Can see 1:ifhts 
over 50 feet. 
Right and left ribs damp to dry. Roof 
dry, floor wet. light fog. 
Right and left ribs damp to dry. Roof 
dry. Floor 'VJ9t. ligb.t fog. 
:El.ibs damp. Roof dry. Floor wet.lightfog 
Right rib moist. Floor wet. Roof dry. 
Left rib dry. light fog. Can readily 
see lights 150 ft. 

n n 

Light vapor. Can see lights 200' or more 
n II 

Very light fog. aJ-1:nost clear. Rock part 
of perimeter dry. Balance, including 
floor, moist to wet. 
Clear. Right rib moist. Roof dry. Left 
rib moist. 
Roof dry. Left and right ribs and 
floor moist. Clear. 



---ppe> - , ix 3 (cont inued) 

Humidity Readings Taken Along Dolomite li o. I Slope {Nigb.t of 12- 22-22) 

Time 

10:05 

10:25 

Station 

1350' 

1450' 
1550 1 

1 750, 

1950' 

11:05 Bi 2150' 

2350' 

2550' 
2750! 
2950! 
3150! 

11: 50 :a: 3350' 
3550' 
3700' 
3950' 

4350' 

2:20 J£!{;.. 4550' 

4750' 

2:30 .All,I. 5000' 

Wet Dry 

55.5 55.5 

56.0 56.0 
56.0 56.5 

57.5 58.5 

58.0 

58.0 

58.5 

59 .o 
59.5 
63.0 
63.0 
63.0 
63.0 
63.0 
64.0 

64.5 

64.5 

64.5 

65.0 

59.0 

59 .o 

59.5 

50.0 
60.5 
64.0 
64.0 
64.0 
64.0 
64.0 
65.0 

65.5 

65.5 

65.5 

66.0 

Humidity 

• 100% 

100% 
97% 

94 

9470 

94' 

94% 

94 
94% 
95% 
95% 
95% 
95% 
95% 
95«· 

95'7o 

95' 

95% 

95;ti 

2:50 In slope 75' 
below manway 

t mospb.ere 
clear 

3:00 

3:15 Outside 34.0 35.0 91.070 

uantity Remarks 

29.73 

38,300 

22,960 
24,600 

Roof dry. Left & right ribs & 
floor moist. Clear. 
Floor moist. Start of 2nd heavypitct 
Part of right rib dry. Roof and la ft 
Floor wet. co,nsiderable dry dust -
on right rib androof. 
Considerable dry d ust on roof and 
left rib within t b.is distance. 
Bott0m of 2nd incline. 
Roof dry and clean. t hruout distance 
Fl oor moist. Ribs damp. 
Right and left ribs and roof dry. 
Floor moist. Ribs and roof in t h:ii.s 
distance clean. 
Right and left ribs da!IJ? to moist. 
Roof dry and Floor wet. 

" 
" 

" 
" 
" 
" 

" 
" 
" 
" 
II 

" n 

Sample taken fran ribs and roof. 
Can. No. 96029. Ribs and roof d. r ;v. 
Lar·ge quantity dust. Floor damp. 
Ribs,roof and floor damp to wet. 
Natural water dripping. 
125' from top of rock tu."Ylllel. (Fault} 
Ribs and roof dry. Roadway dsmp and 
ccn_pact. 
Ribs damp, roof dry, floor dam~ and 
compact. 
Barometer 29.75. Roof dry. Ribs mois 
Floor moist and comp act. 

V. f or 2 mi nutes 650. 1 min. 325 
Sec • 1 78 sq. ft. 
Reading in manway where slope inte r 
sects v. 820, Sec. 28 s q.ft. 
Reading a t manwa J p orttl V.820 Area 
30 s ~ ft. 

G:e_ne?"al Note 
Steam issuing fron. slope p ortal in large v olumes before g oing into mine and also wben sur­
face was reached at 3 :15 1.hl . Seems y o be a short circuiting of air in slope due to l a rge 
quantity of hot steam entering slope. In other v.ords manway is carrying hllk Of . 

60 lbs of steam p ressure is echausting into slope. air 
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Appent' ~ (continued} 

.H:umidity Readings Talten Ai,~g Dol001ite lfo. l Slo,Pe (Night 12-22-22) 

(½eneral Notes 

':l:he dro:p in temperature when :man.way air mixed with slope air, also the decreas­
in the fogging. Seems if manway air ms either cut off or steam introduced 

there would be a marked imJ:)rovement in the humidity, but slope v..ould undoubtedly be :. 
f~;1e4 a much greater distance down alope. 

1!ote: that there is considerable dry dust found along right rib and roof even 
tho1.:. tile air is in a saturated state. Ribs and roof should be washed clean; the 
system cannot be relied upon as furnishing ver.w much moisture to dust. Further tha 
t er:mperature of the intaking :air should be raised a few degrees ( 3 to 5 deg.) a:tove 
t temperature of the return air, also meterlogical records of the district should 
be gpne into for mini.Yllum temperature. (Probably 30 deg. would be the fair minimum 
tem.perature in coal months for district. ) 

10 
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PENDIX 3 

nal~rses and Sizing Tests of Rib Dust Samples, Dolomite }Io. 1- 1:ine. 

The attached rep ort gives the analyses and sizing tests on 

t wo samples of rib dust which were collected in conjunctim with t!<J.e 

humidity readings taken along rib of No. 1 Dolomite si ope on the night 

of December 22, 1922. It will be noted that rib sample 02584, Lab. 88498 

was taken approximately 350 feet fran No. 1 Dolcnnite slope and the v:et 

bulb terr1perature was 48° F, humidity 100~. The air was 1 iks a fog~ 

consequently the atl!!losphere in which this dust sample was taken was in 

a super- saturated condition; gain, Can No. 96029, Lab. No. 88499 was 

taken along left rib, 4150 feet fro~ 
0 

ortal, dry bulb 65 F, relative 

hum.idi ty, 9 Si;,. It will be noted tllat tha moisture content in samples 

No. 02584 was 8.9% and No. 96029, was 4.7%. 

there is a sligh.t difference i n ash content. 

' ls o it will be noted t bat 

sample taken near the 

01·tal of slope cont 2ins twice as much moisture as sample t aken 4150 feet 

down the slope. ACcordL~g to results of tests run on s:imilar coals in 

the experimental mine of Bruceton, Penna., all these s2lllples _? _e __ QQnsicl~red 

as being capable of propagating coal dust exµl os ions 2nd if sufficient 

moisture is added to neutralize ex_plos ious, there would have to be 21 to 

25~6 respectively, of moisture in the samples. 
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