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HEPORY OF EBXPLOBIOR
¥0. 29 HINE
SUPEEIOR oiOKELBuE COAL AMD HINING COWPARY
TAHORA, L& YIORE COURNTY, OKLAHOWA.

A% about 83140 4. M., September &, 1926, an exploelon occur-
red in the lioe 29 iine of the Superior Smokeless Coal amdé lining Com-
pany, Tahona, Uklshoma, resulting in the death of 16 men. The only
man in the 7 Vest who escaped was s driver on the parting near the
slope. Shortly efter the first explosion a second slight ezglnsion
ocourred csused by the ignition of gas on the 7th Usst Eatry at about
No. 3 Room. The men making their way out of the 7th lest sfter the
firet explosion ran into the gue vith their open carblie lamps, seven
of them regelved slight burns.

A% the time of the explosion there were 141 men in the mine,
of these 125 escaped unassisted, the explosion having been confined te
the 7; West Entry where it had 1te origin.

Last Spring the roome and entries were rock dusted and rock
duet barriers wers erscted at numerous points in the mine, and it lis
believed that the rock dust together with the moist condition of the
entries wzs largely responsible for tha’confining of the explosion to
the entries in vwhioh it originated.

LOCATION
The No. 29 iine is looated at Tahona, Ie Flore County, Ok-

lahoma, on the .idland Valley Rallway and is & subdbeidlary of the



Peabody Coal Company of Chicagoe, Illinois. The prineipal office is at

332 South illchigan iverme, Chisago, Illinols,

QFFICIALS
The principal officials of the ecompany s»e a8 followses
President: Ge ©s Reed Chicago, Illinocls
Treasurers Ve #s Fisher Chicago, Illinois
Secretary: Joseph Holari Chicago, Illinolse
Superintendent: L, De Griffith Tahona, Oklahoma
lilne Foreman: Jogeph Hervert Yahiona, Oklahoma

The mine employs from 150 to 160 men underground and sbout
25 on top, and produses from 700 %o 800 tous par (ay.
Oad, BEY

The imine is operasting in the Lower Hartshorne Bed, also lo=-
oally lmovn ss the Fanans Sed. At thies point the eocal will average
sbout 4' ~ 6" in thickness and dips to the south at an anele of from
12 te 16 degreee.

The asnalyses of Tase samples collected Ueptember 7, 1926,

are as Tollowss

ik 3

ipbe iois- Fixed Sul-
Logatio Mine _No, iure. YVol, C. __  Ash. phur,  B,T,U,
Right rib 75 V. 424785 1.4 1746 7249 8.3 .6 13990

aircourse 100

£t. outby face
of antry.



Lab, iolge Fixed 0 L=

Looution inm Mine _ipe tures Yul. G ashe  piar. He 2. U.

Left rib liain H247886 T4 15.8 74.2 6.5 o7 13850
slope 75' outby ‘

fﬂc. .

Right »ib 8 ¥, A2478% 3.B 15.5 73.6 7.4 -8 13870
Entry 10' outby

face,

8 Bagt Entry at 424788 2.8 18.1 739 7.2 1.6 13970
face.

CGomposite of A24789 Z.8 15,9 T5.8 7eB o8 15940
above.
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Samples collescted September 8, 1926 by */» Us Fleming, U. 5. Geologlesl
Survey, and C, 4, Hervert and J. B, Hynsl of the U. 5. Buresu of lines.

Analyses by H. . COooper, U. 5. Bureau of .flunes, rittsburgh, Fenn.

200
. The vroof iz a strong dark shale.
FLOCR The floor is composed of ulternate thin layors of shale or

fire elay «nd coal.

Thie mine is operated on the ruvom and piller wetiod, three
slope entries being ¢riven Cirectly dova the dip from the outorop. The
senter entry 1s the intake alr course and neulage road vhile the twe
outside entries are the returns. Room entries or 1lifts are turned at
right angles to the siope aiong the strike about 2650 feet apart. All
entries are supposed Yo be 12 feet vide. The rooms are driven quarter-

ing with the plteh from the upper entry and are usually about 300 feet



in length and 25 feet vwide with room pillars of avout 15 foet,

The c¢oal 1s all undercut by shortwall muohines of the non-
permiassible tyve and lowded by hand. ¥No attenmpt 1s wmafse $o recover
any of the plllar ccal. The percentape of extraction vill vrobably
not excoed 50%.

710

The nine is ventilated by meaas of & lov pressure steam driven
contrifugal fun operating exhamasting and is producing about 54,000 ouble
feet of alr per minute ugainst & waler gauge pressure of 1/2 inch.

There are three splits of alr, the esst side of the mine being
on one split, the west side from the bottom of the slope to snd 1includ-
ing the 7th Vest forming the second split, the balance of the west side
workings forming the #rd split,

Sauples of alr were taken as follows:s

le Gample Bottles B26-527, Lub. Ho. 44188-4418%9, taken in ilain Return
Just inby fan.

2+ dample Bottles 828-829, Lab, Ho. 44190-44191, tsken on top of over-
cast over main slope abiout 400 feet inby mouth of slope and in
the return for the east side of nine.

3s Sample Bottles 806-807, Lab. No. 44186-44187, taken in Room lo. 2
off the 7% Vest vhere the room holes into the 7th Vest Entry and
in the return for the Uesst side of the mine below the 7th Vest.

4. Sample Bottle 821, Lab. Mo. 44192, tuken al the face of the T Vest
alr course.

5. Semple Bottle 820, Lab. No. 44194, was teken at the face of the 75
Entryq

6. Sample Bottle 817, sab. lio. 4419%, was taken et the fuce of No. 15
Room off 73 vest.
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Het. Lab, c{)‘f 02 (H] 0%14 }3,‘ Cu. Tt, cH& per
No, _log = " Alr per 24 hours
ddgute,
827 44189 +18 20 B0 00 o789 7852 84000 cates,
828 44190 dd 20,57 0.0 52 78.08 17000 122400 Duplie.
829 44191 .14 20.858 0.0 «50 78,80 17000 catas,
806 44186 .11 20,47 0.0 1.19 78.23 14400 246600 Dupii-
807 44187 .18 2046 0.0 i.18 78,20 14400 sutas,

821 44192 L,10 18.4 040 14e6 65,7
820 4419¢ .10 11.9 0.0 36,9 51,1

817 44193 ,10 14.8 Cad  14.7 M4
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The above enalyses indicate that vithout quesiion the mine 1ib-
oratee z very large maum of methane {C‘Hﬁg entirely too meh for an op-
an light mine,

anslysis Wo. 1 from sumple taken in the main return, shows 8/10
of one percent methane. By computation, therefore, tho mine is found to
liberate in the neighborhood of 600,000 cuble feet of pure methane each
26 hours.

Analysis Ho. Z from sample teken in the return for the esst
side vhile showing a high psrcentuze of methaue, indlocstes that the
east woritdngs are recolving a morve nearly adequate supply of air than
those on the “zst alde.

Anslyeis Hoe & from sample tekem in the return for the west

workings belovw the 7th Yest, shove & pas content of 1.1% percent, vhiech



is extremely high and would indicate that the ventilation in this seetion
should be materially inereased.

Analyses licg. 4, 5, and 6, taken at the face of the 71 Veet En-
tries and st the fase of Ho. 16 Room, all show an extremely high methane
content; in faot, an explosive mixture could be found with & flame safety
lamp at the face of all the rooms off the 7§ Vest. This of course is an
extremely sbnormal condition dme to deranged ventilatlonm, but sgain indi-
cates the larpe amount of gas given off in this seetion of the mine.

The main retufn air courses, vwhere observed, were not in very
good shape and offered a considerzble resistance to the flow of air be-
cause of godb and props set in the entry. If the coniltion of the air
soursss where ohserved is an indication of their conditiom gemerally, it
ie believed a very material inevesse 1n the ventilation could be obtsin-
od if these alr courses were cleaned up and timbered vith orossbars in-
stead of vith poste.

Two fire bosses are smployed, one examining the east side and
one the west side of the mine. It 1s the practice st this mine for the
fire bosses to make their respective rune heginning at & A, M. and fin-
ishing about 6:30 4., M. They then go on top, mark wp thelr board at
the top of the slope, indicating which, if any, of the places hai gas
in them, then return to the mine snd spend the balance of their shift
looking after the ventilstion, extending of curtains, ete., guitting &t
noon. Zwo fire runners are aleo employed to examine for fires follow-
ing the shootlng and to replece any ourtains that may have been knocked

Gowvn by the shooting.



The praetice at this mine iz to hang a ocurtain on the entry
between esch room, also to rum a line ourtein up osch room and entfy
from the Ias\t eross out fo vithin z short distanee of the face.

Haulage on the slope is by means of single rope and steam
driven engine; gathering and room entry haulape 1s by mle., The oars
are of wood of the lift end gate type ani hold gbout 1-1/4 toms with
a topping of about 6 inchea, track guauge, 36 inches.

LIGHTING
Underground lighting is all by open carblide lamps. Flame

safety lampe of the key-locked tyoe are used for testing by bossess

Underground machinery oconsists of slectrically ériven pumps,
ooal cutiing machines and an electrically driven holst at the bottom of
the slops. These are all of non-permissible type and are all operated
on 250 volt . C. ocurreat. Wiring, where observed, vas generally poor-
ly installed.

The cozl it all shot by permissible povder ané fuse. Big
Red #1, mamfactured by the Equitable Fowder Company, is the brond us-
ed, in eartridges 13" x 6". The same povder 1z used for brushing, sl-
though very little ls used for this purpose. Three shots, two rid and
one aenter, are usually reguired in rooms, and two rib shots in the
entries. Shot holes are 2 in dlemeter and about 55 feet long. The

[}
maximum charge f£or any one hole is three gticks. Shots are all tamped

o, .



with elay sent in from the outside, the miner drilla the holes, makes up
the primer and olay dummies snd the shotfirers charge and fire the holes
after the men are sut of the mine. Tvo shot firers are employed. Imring
the montk of ingust 17621 pounds of powder vers used and produced 9309.6
tons of coal or 5.4 tons per pourd of explogive. These filgures irclule the
small amount uveed for brushing.
RAIBACE |
The slope entries avre wot also the room entries as for sas the firet
partingse It ls rnecessary to maintain & pwnp at the faee of the slope and at
points along the slope. These nre opersted by nom-permiessitle mobtors. 4s
ths room sutriss are ﬁﬁivan slizhtly to the rise the dreinmse in these ontries
is toverds the slope. Uhe coal is dry, the water conming nostly from the bottom.
The inside vorkings sre dry and dusty; ths room entries, while dry
at the face get damp towards the slope. A% the time of thile investigation a
eonsidershle smount of molsture wos belng emrried into the mime by the ventl-
lating current and belng deposlted aleng the entries. Tha vriter visited
this mine during the part vipter and at that time the reverse wus truey the
roafveys vere much drier and dustier than st present dus to the ventilating
surrent tsking molsture out of the wlue.
2Us2
Beczuse of the extromely :=oft friable nsture cf the cocal there s
& tendency for the entry ribs to comtlanally slough off, and as & result
there 1o slvuys eonsidersble fine cval dust present on thome Duas also to the
nature of the coal a grest deal of flome dust ls mule at the face, o consider-
able portion of vhich le usburaily csrried with the elr surrent and deposited

~ back along the gob in the rooms and on the entries. Then too, the curs zre

o



not tight and nearly all of them have ons or more flat vheels caused doubtlese
by sprapging them down out of the rooms. 4s a result the oars pound aloapg the
track, dlstributing the dust as they po.

ROGK 1U3R

Lzast 4pril the mine sntries and rooms WQrQ given an appliocation of
finelq ground limectone dust. 4ppliention vwas maede by means of an eleetricale-
ly driven distribmmtor. Twenty barriers were slse erected at varlous poiants
in the mine, oach barrier consisting of o bank of 32 troughs & fset long vith
6 inch sices. The locatlon of these barriers 1s indieated on the accompanying
maps JDue, however, to the conlinual sloughing of the ribs and the contimsl
deposits of fine coal dust, the presence of the rock dust on the entries vwas
not vory apparent at the time of the investigation.

Samples of rosd and roof and rib dusts were obtainsd in the 8th Test
and the Bth Eust Intries, ssch sample beinp the composite of six sepsrate sam-
ples taken gt about 200 or 300 foot intervals and it le thought will give an
indication of vhat condition the dusting was im on the 7: Uest whers the ex-
plosion occourred,.

(Eor table of snalyses, gee page A0.)

The molsture sontent of these samples 1z much lower than was 6x-
pected. 4t the time the samples vere takwen the ribs and floor sppeared
dampe

The ash conteat is zlso lover thanm vas expected aad eertuinly
low for & mine that hud been thoroupghly rock dusted only = few months pre-
vious to the taking oi the samples, and 1s due ﬁa the sloughing of the

ribs and to the large waount of fine coal dust that is continmually

—9—
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P A2




being deposited. In order for the roek dust to be effeotive it will
thorcfore be necessary Lo make spplicatione at more freguant lntervals
ané to try to eliminate as wmoh as poselble the formation oi such large
quantities of fine soal dust,

EXplosio :

Ap investigation of the sxplosion was male September 7 and 8th
by Y. Ve Fleming of the U, &, feclogleal Survey, and nfficizle of the
coul company, Ce 4. Herbert and 7. B, Hynsl of the Bureau. Investiga-
tions were alsc made by the State Insvestion Department previous snd sub-
sequent to the sbove dates.

The mlne was vorklng on the day of the expiozion. There vere
141 men iz the aine at the time. These aonstitnied the regular under-
ground foree with the exception of the machine runners; these latter vers
Just prepering to go into the mine at the time of the explosion.

The fire bosses hud mafie thelr ususl inspection and had come %o
the outside at about 6380 A. if., and marked up the board at the mouth of
the slope, shoving thut the mipe vas free of gus. in making thelir inspeo-
tions the fire bosses start st the bottom of the siope, g0 thot the exami-
nation of the 7L Vest, where the sxplosion cccurred, vas made but o ghort
time before the report vaus mude on the board. after eating a luneh, the
bo.ses went bacxk into the mine. The fire boss for the west side hud gone
into the 7¢ Test and vas among those killed, his body belng found on the
entry betwsen No. 16 ané Yo. 16 Rooms

The explosion vas relatively mild, causlng very little dezmage

to the wmine, having been confined to the palr of entries in which it or-



iginated. Some 25 stopplngs were blown out and s rather heavy Tsll of rook
ocoasioned on the 75 Butry between io. 14 and Hoe 1 Kooms. The damape
could all be repﬁirad ané the mine mede rosdy for operation In a very fevw
Gayss

The direction of foree from the next to the last erosg cul on the
74 Vest Entry apparently haed besn outby. The board stoppings in the coross
outs between the entry amé alr course that had beern blown out vere blowm to-
vards the ailr course. 4bout 16 of thess stoppings towsrds the outdby end of
the entries vere not blown out; trap doors at the parting near the slope
wore not dsmaged. From the 2nd %o the laat crose cut to the fuoe of the en~
try the direstion of foree zppearsd to have been inby. it thls eoross out
the foroe had been from the entry tc the alr course.

In Bo. 17 Room the force appearsd to have been outby towards the
entry and towards the ¥o. 18 Boom. In Ho. 16 Room the forces agaln appear-
ed 40 have besn outby towards the entry snd tovaris No, 15 Room. In No. 16

Room the forces were outby towarde the entry.

Wi

There vas 1little evidence of heat or flame. The only places
vhere such evidense wae obsaerved ".ore at the faoe of the alr ocourse and
in Yo. 16 Room inby the lust cross cut and in the last oross cut between
Ho. 16 and Jlo. 15 Hooms.

Deposita of coke werc observed on & loasfed car st the face of
the slr course. Deposits of coke vers alsoiobgarveé on & car at the face

of Fo. 16 Room and on props inhy the last cross cut in this room.
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Splinters on props near the face of this room were also eharred. Deposits
of coke were also observed in the oross out betvesn Ho. 18 and No. 16 Hooms.
¥o evidences of flame wore obmerved on either the eontry or ailr course outby
the last oross cut. Spliaters on Jrops wers not charred: pieces of paper
foumd along the entry showed no evidence of heat, neither ¢id the. threads
from frayed pieces of curtain cloth,.

The olothing had been varned from the bogy found at the face of
the entry. Tue clothing on none of the others hal been burned although
they all showed some burns, those nearest the head of the entries natural-
1y being burned the rnost seversly. It iz rather hard to understand vhy the
bodies in the rooms outhy the fault should all have been burned as much us
_ they vere without some evidence of flame in these roome. ipparently the
fiesh burns were cauaed by the heat from the explosion and not by any sot-
ual flame. By referring to the map it vill be observed that becsuse of the
rooms being driven quartering up the pitch, the lset croes cuts 1n the
rooms from No. 13 outby form a short, an almost direet conneetion from the
entry, and may explain why the heat reached tlhec men at the faces of the
roOms.

The explosion without guestion haf 1¥s origin near the hesd of
the 7k Vest Hotry and vee dne to the ignition of a dody of gas, oprobably
by sn open light, ir. Boyls, Cnief 3tate Uine Inepector, following his in-
vemtigation, stated that in his opinion the explosion had ive origla in Wo.
17 Room, and sAmitted thut it waee doubtlese due to an open light. The coal
sompany officizls belleve 1te origin vas in the ?%'%asﬁ Latry inby the last

eross cut, znd due to the ignitlon of gas by an open light,

-



The boly found it the fase of the 7. Vest Entry vas the most
gseverely injured and burned of any of the men, and haé apparently been
thrown with conelderable violance apuinst the faee. Other infications
also indicated the forees inby from the last oross eut, vhich vould in-
dicute that either the explosion had its origin outbdy this.point‘or that
the body and other material had been thrown tovards the face by retons-
tion waves.

In Hoe 17 Room the indications vere that the foroe had been
outby torards the entry and zlso tovards lo. 16 Room, which glvee support
to ir, Boyle's theory,

To the vriter the evidence was hardly conclusive enough to de-
tormine the sxact point of lgnition except that it vas inby Room Ne, 16,

The eleectriec pover is pubt on the vires at sturting time and hed
been on the wires a little over an hour st the time of the explosion. The
oleectric pumps haf been in operation for perhaps an hour, the mining ma-
chines, as gstated, were not in operation, the machins vwiree were busk
some distance from the fzce of the entries and there vere no live wires
into any of the rooms. 7The most probasble source of ignition thersfore
was an open carblde lump.

Apparently cosl dust 4id not enter inio the explosion to any
oxtent, as the only evidenoce of coklng was at the fuce of the alr course,

the face of No. 16 Boom and in the cross out betveen Rooms 16 and 16,
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With the exception of the telephone on the 75 Vest, vhich was
blovn from its supports, none of the inside telephones were dlsturbed,
and immediately after the explaavioxa salle vers put inte the outside from
the various sections of the mine to £ind out vhat had happened, anc the
men vere thue told of the explosion and to come out of the mine at once.
The explosion was scarcely felt on the east side of the mine and it was
necessary t0 send in to many of the mon to notify them to come out.

The explosion was heard st the mouth of the slope and was fol-
lowed lmmediately by s cloud of grey colored dust mﬁ SMOKS o

The men coming out the 7th West Bntry ignited a body of gas
with their open lights at about No. 3 Hoom, causing u seoond slight ex-
plosion vhieh was heard at the murface and alse caused = second slight
cloud of dust to be emmitted from the slope. Seven men received light
burne in this seecond explosion and several men making their way up the
slope vere knocked down. 411 of the men vere out of the mine vithin 30
minutes after the exploslon scourred,

COVERY ¥

As soon as word of the explosion wae recelved at the licAlester
Station of the Bureau, Mr. W, ¥, Flemlng, Distriet iining Supervisor for
the U, 8, Geologleal Survey, got in commmunication vith Mr. David Griffith,
Superintendent, and was advised as to the extont of the exnlosion and

that it would not be necessary {0 use apparatus ln the recovery work.

ir, Fleming then procecded to Tahons by muto and assisted in the recovery

FOrK,

w15



Hr. John Hynal, Foreman of the ioalester Station and lir. P. E.
Keegan, Foreman of Car 6, were at Plitsburg, Kansuas ab the time of the
explosion andé were instructed %o proceed st once to Tahons. The recovery
work, however, had been completed by the time they arrived.,

Ventilotion vas restored to the 7y Yest by hanglng curtalns
where the stoppings had been blovn out znd the podiee all reeovered wilth.
in a few hours.after the axploslon csccurred.

The ©0al company has realised the hazard of using open lights lnv
this mine and for wmore than a year has vanted to inetall eleetric cap
lzmps but were prevented from dolng so by Chief State Mine Inspector Ed
Boyle, who hai issusd an order preventing their use in the mines in Oklae-
homa until the mines were rogk dusted and all eleotrical equipment was of
the permissible type. In 4pril the eempany thoroughly rook Gusted the
mine and & gain sought permission from ir. Boyle to inatsll elosed lights,
but without avail. Since the explosion the company seoured eleetric cap
lamps to use during the oleaning up of the 75 West entries and it is un-
derstood that the company has ordered a full equipment of permissible ocap
lamps and expects to permit nothing but closed lipghts in the mine when 1%
iz again started up, notwithatanding iir. Boyle's order. Other coal COom=
panies in Oklehoma have already takxen similar setion and 1t is not thought
that lr. Boyle will dare atteupt ﬁo enforee his order 1n the case of the
Suaperior Smokelsss Uoal and iining Company any more thspn he hes done 1n
the eags of the other operators.

The eompany also expects to apsin thoroughly roek (ust the mlne

bafore it 1is started up,
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The company is sertainly to be commended bscause of lts insis-
tanee on the use of closed liphts and for rock dusting. The following
regommendations are made with the thought of further reducing the exploe-

gion hazerd at this mine:

1. That the ventilation be materially inoreased, particularly
in the West split below the 7tk Vest lmtry, as it would appsar that this
is the seotion of the mine making the most methane at the presant time,
To accomplish this the slope alr courses shoulé be cleaned and the speed

of the fan inereased.

2. That all elesctrical equipment should be of the permissible
type.
3. That the faece of tine rooms and entrles be wet down before

and after shooting.

4. That vaber be applied to the outter bar of the mining ma-
ohine to reduce the formatlon of coal dust. The Rook Islami Coal Company
is using water on the ocutter bars in its Hartehorne, Oklzhoma mines, and
it is understood the results have been very ssbisfaotory, with a very
marked reduction in the amount of fine coml dust in the mine. Dampening of
the machine cuttings as they are made asots in tvo vays to reduce the dust
hazard (let}, it tende to preveat the fine coal dust from getting into the

alr at the faee ani later being deposited on the roof, ribe and timber in



the mine; (2nd) it tends -to prevent the spilluge of the fine dust through
the cracks in the pit ours ané 1t zlgo tends to preveat the flae dust blow-
ing off the ears. 4 reductiocy in the amount of cosl dust depozited along
the roadvays will make cash applicatlon of rook dust eifective for a corw
responcingly longer time.

roo— _
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&. That the cranks in the plt ours be tightened up to reduece

the splilage of fine coal dust along the roals.

7. It ie understood that the company hes had a change of min-
ing methods under considerszbion for some time, that it has beon oontemplat-
ing changing from the present rise room method to z room and pillar panel
method with rooms each vay along the atrike from the panel entries, This
method of mining ls being usel successfully elsevhere, and 1t 1ls thought
wonld be a big improvement over the present method, not oaly from sn eco-
nomlcal standpoint, but also because it vould be much sasler to ventilste
the working places ané Reep them free of sceumlstlons of gas than 1t is
possible 40 do with the vresent methodl of mining. It is therefore recom-
mwended that earnset considerstion be plven $o an early change in mining
mothods,

8. That the use of fuse be discontinued and all shots be fired

eleotrically.



The writer wishea to ezprese his gppreciation for the court-
ssy and cooperation glven the writer ami his assosistes during the in-

vestigation by the offlcials of the company.

Respectfully suomitted,

U. 4. Horbert,
Pistriet lining hngineer.



