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Penson Fork Mine

REPOT ON MAIETTA MIN iiJXPLOSION,

PINSON FORK KBUCKY.
By
L. D. TRACY, COA MINING ENGINEER.

***.**

Brief Statement:

About 4:30 P.M. on Tuesday Februy 7th, 1922. an explosion
occurred in the Marietta Mine of the Maietta Coal Compan in which

nine men ware killed and one ma badly bured.
Location:
The Marietta Mine is situated at Pinson Fork, Ball Township,
Pika County. Kentucky, about 10 miles south of Williamson, West Virginia.

Oneratin~ Coiiv:
The ~~ietta Coal Cmnpan is one of about fifteen companies
which comprise the so-called Deega's interests with headquarters at

Huntingon. West Virginia.
Mr. W. E. Deegas is President ai General Mager.
Mr. J. M. Turner, Assistant General Mar and Mr. O. C. Huffman,
General Superintendent. all at Huntington, W. Va.

Mr. J. H. Young is Superintendent at Pinson Fork, Kentucky,

and Mr. Walter Wroten, Mine Forema.
Seam of Coal Mined:

The seam of coal which is being mind at the Maietta Mine
is locally known as the Pond Creek Seam. It is also known as the

Freeli-irn, Warfield ai Vulcan Seam on the Kentucky side of the Tug

River. while in West Virginia it has been correlated with the No.2

Gas Seam, also called Cambell Creek, Upper War Eagle, Freebur,

Burwell. Rawl an Warfield seams.

From a point a few miles south-

ward from Warfield, Kentucky, the coal has a general southeasterly
rise which brings it to the surface near Williamson, West Virginia

an the Pond Creek Valley.

This coal is a bright shiny black coal, very had but with

no distinct cleavag.
An anysis of a samle. Laboratory Number 84209, on the
attached anlysis sheet. shows as follows on an "as received" basis,

Moisture 2.5%
Volatile Matter 34.1

Fixed Carbon 58.3

Ash 5.1

Sulphur 0.6
B.T.U. 14090

This samle was takn in the last breakthrough between
NO.4 right an its air course. The seam at this point measured
Good Coal

0' _ 11"

Bone Coal

0' _ 6"

Good Coal 3' _ 4,"
In sampling. the bone coal was not included. The roof seemed

to be good, being composed of had slaõe an the floor of a had smooth

slate.
General Conditions.
The Pond Creek Coal Field lies in a narow valley, through
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the canter of which rus the creek, from which the field takes its

na. Rising in the foothills of the northern watershed of the

Pin .ountains it winds its crooked way northwd until it reaches
the Tu River opposite Williamson. West Virginia. Through the center

of the valley, every now an then crossing the creek. the Norfolk an
Western Railroad has constructed the Pond Creek Brunch. There

are a goodly number of coal operations along th:LS Branch, the largest
of which is the Pond Creek Coal Compan. The coal outcrops in the
steep hills bordering the valley. about fifty feet above water level.

At Pinson Fork a small creek joins Pond Creek. flowing in from the
east and known as Ball Fork.

Maietta Mine is located on this smll creek about a quater
of a mile from its juntion with Pond Creek. Ball Branch cuts the

property Of the Marietta Coal Compan into two parts.
The coal outcrops thirty or forty feet above the creek, so
tliat there are practically two mines.

'l'he valley is narow and a bridg spas the creek so tlit
the coal as it COlms from tlit pat of the property lying east Of

Ball Creek is hauled over the bridge to a tramoad over which it
is transported about half of a mile to the tipple on the Pond Creek

Branch of the Norfolk and Western. The mine on the west side of the
creek opens directly on the tramoad.

The operation is just a small one producing about two bwred
tons per da and employing about fifty men. Oi the wast side of tbe
creek there are about 22 acres and on the east side about 25i acres
of coal.
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1'1= of Develo~nt,
The explosion occurred in that part of the operations lying

on the west side of Ball Branch. This section of the mine is developed by two drift entries driven close to and practically parallel with the we!ltern property line. Two pair!l of butt entries

about four hured feet apart have been turned at practically right
anles to the main entries and have been driven about three hunred
and fifty or four hundred feet. The right ;,.ad entry of eaeh

pair of Butt Entries is used solely as an air course, rooms being

tured from the left had entry. A plan of the mine is attached to
this report which will illustrate in detail the min workings.
The entrie!l are from 12 feet to 14 feet wide driven on 55

foot centers. Rooms are, on an averag, 16 feet wide on 55 foot

centers.
Haul82e:

Animl haulag is the sale method of tran!lportation undergroun. When the loads are gathered on the outside of the mine they
are hauled by a steam locomotive to the tipple. a quater or a half a

mile dow the creek.
Ventilation:
The ventilation is fuished by a fan three feet in diameter
by eight feet wide ruing at a !lpeed of 350 revolutions par minute.

The fan is driven by a 6 Horse Power Gasoline Motor. The fan an
motor are housed in a non-fireproof structure. The fan is used as
a blowing fan proltucing about 10,000 cubic feet of air per minute.
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The stoppings were constructed of wood. The ventilat ion system is
shown on the attached plan Of the mine.

Methods of Minin~:
No machines are used as nearly all the coal seems to be

shot from the solid. Black Powder is used for shooting. The miner
maes up his cartridges from ll' to 3" in diamter according to the

size of the hole. A chage of 2l feet to five feet in depth is fired

by the ordinay fuse. It aupeared as if coal dust ha been used as

t~ing material.
Story of the Accident:

The following details of the explosion were told to the writer
of this report by various persons who were in anl around the mine at

the time of the accident. The men who were working in the mine ha all
fired their shots with the exception of those who were driving No.1

room and No.2 room on 2n right entry, and had gone to the foot of
2nd right.

It is stated tlit one of the men who was working in No.2

Room on 2nd Right told the others to watch out tlit he was going to

fire a "windy" shot. Soon after, there was an explosion in which two

man were badly burd, later being rescued, an nin man were killed,
their bodies being found at the foot of 2nd Right.

Evidence attained bY Bureau of Min9S:

On Februay 11th, 1922, the writer mae an investigation of
this explosion in order to ascertain its probable cause an to learn,

if possible. an lessons which might assist in preventing similar

disasters in the future. A thorough exination was made of th con-
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di tions in the i¡ine, and air and dust samles were takn. Air
Sarnple No.16~68 was taken at the face of No.2 Right Entry, No.16269

at the face of No.2 Right Air Course, No.16270 at tJo.a face 0 f th;
Main Air Course and No.16271 at the face of the Main Entry. None

of these samples was foun to contain methe. During the disarran_
ment of the ventilation system there was not sufficient air current

to measure with an ordiny anemoneter. Anysis sheets showing the
chemical composition of these mine air samles are attached to this

report.
The first place visited by the writer was the face of the

main heading an air course. There was nothing to indicate violence
at this point, the empty powdr kegs, smll boxes an papers in the
last break through ha never been disturbed.

At the face of the air course the coal ha evidentiy been

shot down. but not loaded out. The face showd a clean break. The
pile of coal at the face of the air course was about twelve feet wide.

two feet deep and extended out from the face ten or twelve feet. Pi
coal was scattered over the entry floor for at least twenty-five
or thirty feet from the face.

Proceeding from the face of the main entry and air course
to No.2 Right Entry and aid course. it was found tlit all the stoppings
except the last three, had

between this entry and the air couse.

been blown down, but none between the main entry an main air course

had been disturbed. At the face of No.2 Right were two holes drilled
at práctically right angles in the face of the coal. one 6 feet from
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the left rib an the pther ;a' to the left of it. Each hole was
clean, but around the outer end of the right ba hole the coal was badly

crackd, one large crack extending from the hole to the roof. This
sarna hole ha a piece of cartridge paper sticking aginst the side

about six inches from th outer end. In the front part of each hole
was a deposit of very fine coal dust. Along the left rib was the impression of half a drill hole. Between this rib and the first hole
the face projected about eighteen inches or two feet. This piece of

the face was badly cracked an in the recess between it an the left

had rib was a pile of small li:s of coal. For 10 feet or 15 feet
from the face very heavy slabs of roof slate ha fallen to the floor.

A min car standing about 30 feet from the face was und; the inby
end of the car was covered with very fin dust particles, the outby

end baing almost clean. There were a few particles of coal covered
with a fine dry brown dust on the inside of the car.

At the head of the air course the face of th coal was trimmd

and squaed and there was no ecidence of an drill holes. There was
soma coal ready to be loaded out, but not all that would be brought

down with a comlete shot. It would seem that the shot dow coal had
been patly loaded out.

A mine car was staning on the track just where it turd
from the breakhrough into the air course. Lodged on the front end
of the car, or towards the face of the air course, was a piece of

tamping cartridge. the ends of which appeared to have been patially

burned.
The floor of the breakthrough was swept clean of an dust
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with the exception of a fine brow duet which lid settled on ribs and

floor.
The tools of the miners an powder oiiii ha never been disturbed.
and there were no signs of violence in the vicinity.

In No. 4 room neck a car was standing uninjured. This room
had been driven a distane Of about 35 feet from the center of the entry.
The coal had been shot down and was strewn over the floor, from the

face to the mine ca. The mine forema told the writer that just after
the explosion an empty powder jack was found in en upright Position
on a tie in the track in No. 2 Right Entry between No. 3 and No.4 rooms.

There lid not apparently been force enough to turn it over. At the face
of No. 3 room two holes had been driven. one about 6 feet from the

left had rib and at feet to the right of the first mentioned one. This
last hole was 29" deep. Th coal was cracked and broken around the outside

end of the holes. Along the right had rib about 5 feet from the face

there was a knob of solid coal projecting from the solid. Throug this

knob was a drill hole about 18 inches long. an alon the rib betwen
the above mentioned knob an the fall of the coal. a distane of about
5 feet. a lilf-section of the drill hole could be seen. From each end
of the hole in the knob a piece of fuse projected ten or twelve inChes.

No. 2 room. which ha been driven in about 75 feet from the
entry. appeared to be in a normal condition, there was a drill hole in

the face which was compaatively clean, similar to a newly drilled
hole. There was soma loose coal lying on the floor as if it was the
last part Of a "shot" to be loaded out. Th timbers in this room showed
very faint traces of coked dust. hardly enough to be disceriiible, the
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only traces of iC,lQ in the mi.
No. 1 room was in about 60 feet an all coal ha been well

cleaned up. Three holes ha been drilled about 5' 6" deep an more were
to be drilled as the miners' drill and spoon were still at the face
of the room.

Dust samles were taken at the Main baulag road just outby

of No.2 air couse. and about six hued feet from the pit mouth. The
anlysis of this samle is shown in the attached analysis sheet,
Laboratory No.64210. An also across No.2 Right Entry between Nos. 3 and

4 Rooms the a.lysis of the samle beii shown on the attached anlysis
sheet, Laboratory No. 84211.
Th first samle (No.

64210 i was takn in a strip 6" wide

by 16' long, an that part which passed througl a 20-mash sieve an,
therefore, as far as fineness is conceræd. ma be considered explosive.

weighs about 12 ounces, or about it pouns of dust to the linar foot
of entry. The amount of volatile matter is 24.2% and of combusitble
matter (volatile matter plus fixed carbon) is 70.8% their ratio being

34.1.
From data obtained from a long series of tests at tbe Exerimntal

Mine of the Bureau of Mins, it lis been found tht to ma coal dust. having the above ratio between its volatile an total combustible matter.
non-exlosive, it is nacElsary to so mix this dust with incombustible
matter that the resulting mixture will contain about 72% of incombustible

material. In this paticul case for every :pou of road dust there
will have to be aded one and one-balf pouns of incombustible material
to rendr the dust non-explosive. Or at the rate of it lbs. of explosive
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dust per linar foot of entry, as now exists in the Main Entry of

Marietta, Il lbs. per linear foot of entry of shs dust or som
inert dust, would have to be added to ma it safe from a dust ex.

plosion.
Of course the amount of this dust can be greatly lessenad by
cleaning up the dust in the entry and then applying the additional

rock or shae dust.
Samle No.842ll, was takn in one 6" strip across NO.2 Right

an tbe material passin throug a 20-mesh screen weighs about 6 ounes
or at the rate of one poun per foot of entry.
The ratio of volatile matter to total combustible matter
as given on the analysis sliet attached hereto is 31.4 which would

require a mixd dust of 69% incombustible and 31% combustible to render
it non-explosive. or for every p01Ud of road dust should be aded 1.6
lbs. of incombustible dust. At the rate of 1 lb. of road dust per linear

foot of entry there should be 1.6 lbs. of incombustible dust mixed with

the road dust. The amout of this kind of dust can also be much lessened

by cleaning up the entry.
At the till1e that these sales were taken the dry bulb thermome-

ter registered 61 an the wet bub 56 corresponding to about 84%

humidity.
The man who lost their lives has been working the following

places:

Locka -

No.3 room 2nd right.

Paul Nuney

Minar Minar Miner -

Paris Adkins -

Miner Miner -

No.3 room. 2n Right.
No.4 room, 2n Right.
No.2 room, 2n Right.

Kelly

Oscar Nuney Jim William
(coloreil)

W.M.Futz

Main

Heading.

No.1 room.
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Russell Lutz - Miner No.2 rcom, 2nd right.
Frank Collins - Miner 2nd Right Headin.
Joe Burohfield. Traok Helper -

In addition to the above nad, Hobart Burohfield, a track
ma was badly burned but was rescued. The bodies of the dead men ware
found all huddled together near the switch from the main entry and

No.2 aircourse. Hobart Burohfield, Tracki, was found close to those
who ha lost their lives. No signs of great violenoe were visible and.

while t:he bodies were burned, yet the imression seems to be prevalent
that carbon monoxide had been the cause of their death.

It was stated to the writer that Hobart Burohfield, the sole

survivor. mae the statement that the "fellows who were working in No.2
Room on the 2nd Right Entry told him to look out that they were firing

a "windy" shot, an that the hole had a five poun jack of powder and

one dui in it". It was evidently the custom to fire the shots
against the air. There was no shooting to be done in the main heading
and its airoourse. At the face of No.2 Right Heading the men had been
engaged in taking down slate, so that No. 2 Right Aircourse was the
first place to be shot, then No.4 room, No. 3 room, No. 2 room and No.1

room provided that they ha been fired in logical order.
CONCLUSIONS:

From the foregoing evidence. the followin oonclusions have

been drawn. The samles of mine air did not contain an explosive gases,
as shown by the analyses given on the attached sheets. More-over, the un-

dergroun workings were but a comparatively short distance from the drift

mouth. It can. therefore. be assumed almost without contradio-
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tion. that there could not have been an explosive gas in th mine
at the time of the accident.

On the other ha, the evidence clearly shows that the entries were very dusty and the analysis of the dust samles show the

dust to be very explosive. In order. however. to create a coal
dust explosion. it is absolutely necessary to raise the dust. lying

dormat on the floor an the rib.s of the entries and rooms, into a
cloud. and this cloud must come in contact with intense heat, suCh

as an open flame or an arc or spak from an electric current of high
potential. The principal causes of a dust cloud in a mine are a gas
explosion, a very heavy fall of

roof, the wrecking of a rapidly mov-

ing loaded trip or the conussion from a shot from a heavily chaged

h p.ole.
In the Marietta Min the first cause ca be eliminated
because it has been shown that no gas existed. There were no eviden-

ces of an heavy roof falls an there is no mechaical haulage system.

so that these two possible causes ma be eliminted. This leaves the
last of these causes as possible, naly, the concussion of a shot from

a heavily chaged hole.
In the investigation, there ware several holes found in differ-

ent places which had the appearane of typical blow-out shots. Soma
of these holes were nearly three feet deep, some had pieces of car-

tridge paper sticking to the sides and in nearly everyone the coal

was simly cracked aroun the endgs. In one or two cases. fine coal
was scattered over the floor twnty feet or more from the face. It
would seem that there must have been several very inffective shots.
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Every hole ha been drilled at rigit angles to the face.
As has been clearly stated. in order to cause an explosion
the dust iist not only be raised in a cloud, but it iist be ignited

from outside source, such as an arc from an electric wire, an open

torch or the flam from a shot. There was no eleotrio current in
this mine an the only way in which the dust could be ignited would
be by an open light or the flame from a blown-out shot.

As the only way a dust cloud could have been raised was by

the concussion of a heavy shot. it stans to reason that no one with

an opn light would be near the origin of the explosion, so it can
be safely assumd that the cloud was both raised and ignited by a

blown-out shot.
That there was a dust explosion is evidenced in the blown-

out stoppings and the fine brown dust whioh ha settled all over the

mine an which is almost invariably formed after coal dust explosions.
As to who fired the shot. it is rather difficult to say.

The only direct evidence being that of Hobart Burohfield who stated
that the man in No.2 Room had said that they ware firing a "windy"

shot. This statement seems to be supported by the fact that the shot
in this room was the last shot fired, assuming that the shots would
be fired in their logical order. as the indications in No.1 Room were

to the effect that the hole in this room ha not been chaged.
The writer believes that there can be no doubt but that the

men were killed, probably by the effeots of after-damp, by a dust
erplosion originated by a blown-out shot due to the practice of shoot-

ing Off the solid. That the holes were imroperly tamed, and not
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drilled according to the best practice cf mining. As to which miner
was responsible, there is a reasonable doubt. although the evidence
strongly points to W.M.Fultz and Russell Lutz, who worked in No.2

Room.
The writer is also convinced that man of the shots were

tmrcperly drilled and insufficiently t~ed. This was indicated

by the number of holes in which the chage of explosive ha been
fired with no other effect tha to blast off a small amount of

coal at the mouth of the bore-hole. In such comparatively easy
shooting material as coal, after a well placed. properly loaded and

thorougy tamed shot has been fired, 11 ttle if an of the origina
drill-holes should be observable.

REOMATIONS:

In view of the above conlusions, the writer recomnds

that the practice of shooting off the solid be abanoned, an that

the coal be undercut either by pick or machine. It is unerstood
that shortwall machinas are successfully used in the adjacent mine of

the Pond Creek Coal Compa, an. as the power lines of the Tug River
Power Compan are but a short distance away. it would seem feasible to
bring electric power to the mine. If it is not feasible to do this,
and it is considered advisable to continue the practice of shooting from

the solid, then some person should be.designted to supervise the
drilling. loading and shooting the holes and he should be given the

proper authority to enforce his directions as to the proper methds to
be emloyed in this work and then should be held directly responsible
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for obtaining the proper results.
In the Bureau of Mines Publicati on. Miners i Circular ~o. 7,

entitled "The Use and Misuse of' Explosives in Coal Mining", bY.:J. J.

liutledge, there is given much valuable information as to the proper

methods to be used When shooting coal.

One of the greatest hazards present at this time in Marietta

Mine, as exemplified by the recent explosion, is the use of black blasting powder. 'ihe use of a permissible explosive for all blasting would

insure much greater degree of safety. Where black powder is used: for
blasting, in addition to the precautions mentioned above, relative to
the location, charging and tamping the hole, additional safety will be
obtained by wetting the floor, roof and ribs for a distance of 50 feet
from the shot and thus preventing the ignition of dust by a blown-out

shot. Or finely ground slile or rock dust ma be substituted and ap-

plied by hand to the roof, ribs and floor. After the removal of all
coal dust, the slile or rock dust should be applied over the ent ire

mine, and as the faces advance the rock dust should be added and kept
within 5 feet of the face.

The dust in the entries should be thoroughly cleaned up and

then the entries should be dusted with an abundant supply of fi~e rock
or shale dust, in accordance with methods described in Bureau of Mines

'iechnical Paper 84 entitled '~"ethods of Preventing and Limiting Exlosions in Coal Mines", by G. S. Rice and L. M. Jones.
The writer would call attention to the Chal'lCeS of a fire from

the gasoline engine operating the fan, and the fatal effects from the
result of the gases from such a fire circulating through the working
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