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BY 

I:NTRODUCTION 

W .:e .PLANK. 

Qn Jttl.7 10, 191'1 at about 12:20 A.JI. a gaa explosi011 occurred 

in the shaft of the Rook Salt Corporation, near Ithaca, New York, 

resultiJlg in the death of one man and the serious inJury of another, 

who died from his inJuriea about one month later. The 1nJure4 

man was rescued from the bottom of the shaft, then 835' d.eep, b7 

Bureau of .Mines men, about 24 hours after the explosion occurred. 

At the time of the· explosion the shaft was under process of aiDld.Dg 

to deYelop a bed of rock salt 60 ft. thick, ocourr1ng 1500 ft. below 

the surface. 



GENERAL INFOIDW!ION. 

Location:-

The Boek Salt Oorporation sh.an is located in !!ompkina 

Oount7, New York &long the east b8Jlk ot Lake Oayuga, about a/4 

miles south of Ludlowville, and about 10 miles north of Ithaca. 

A branch of the Lehigh Valle7 Railroad. runs Tery close to the 

Ownership and Operators:-

The officials of the Book Salt Oorp�rat1on are. as follows: 

John Olute--Preaident. 
K.E.Calkins--Gene.ral Manager and Supt. 
James Qua7le--Jline Captain. 
J.B.Calkins-Aasiata.nt General lla.nager. 

The post office of the Company and the mine ia Ithaca, New York. 

Adjacent Opera�ions,-

.lt Ludlowville, about 3/4 of a mile north of this shaft, a 

number of salt wells have bee* in operation for some years. 

The salt is e&tracted from these wells as brine. 

The histoey of the development of the salt induetey in this 

region is given b7 Phalen as follows:-



\ 

"In 1891 a well was 8Ul1k: to the salt bed at Ludlowville. 

Tompkins Oount7, and a second well was put down in 1892. 

In 1895 another well was drilled at Ithaoa, north ot a well 

put down 1n 1885. A shaft is repor'fied to have been began on 

the shore of Lake Ca� south ot Ludlowville .in 1916•. (Phalen 

w.o., TechnologJ" ot Salt Making in the United States; u.s.

Bureau ot Jfines Bulletin 146, 191?, p.?). 

XA.!ORAL CONDITIONS. 

Geologz:-

The salt occurra in the Salina formation which extends from 

the Niagra River across Central New Yon to a little south ot 

Oneida Lake. Its greatest width about 20 miles is at the toot 

ot OaJU8& and Seneca Lakes. 

Drill hole records show that at the shaft looation the salt 

bed is 1500 rt. deep, and is about 60 feet thick. The upper 

halt ot the bed is said to be very pure rock salt. 

The strata gone thru down to the 835 n. level consisted 

ch1etl7 ot grey shale, but at the time of the explosion a darker 



shale appeared from which gs.a issued 1n rather large quantities • 

.An anal.JBi• of this dark shale is given in the appendix. 

Development:-

The shaft when completed will be 1500 feet deep and have a 

clearance of 21' 2• X 9'. -'.t the time of the ex,plosion sinking 

had progressed to the 835' level. Small drifts or landings 

are made at the 400, 600 and 800 ft. levels, 20', 30 1 and 20• 

loJJg respectively. These landings are used as safety places 

for the men while blasting and also for material depots. 

Ken employed:-

In "he sinking operations 43 men were employed in the shaft 

and 40 on the surface. The work was done 1n three shifts of 

8 hours each. 

Explosi ve.s; -

About 40 lba. of 40';C low freeziJJg Dl1 Poiit gelatine dynamite 

was used per dJJ.7 in blasting the rock in sinking. Both f8 inatan-
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taneous and #6 delay detonators were used and fired b7 electri

oi ty b;y 3 shot fires after the miners were out of the shaft. 

The maxiDlllJl'l diameter of the drill holes is 1 1/4", and the ma.%

imwn charge was 8 sticks. 

Several months previous to the explosion four men were 

seriousl7 in.jured by a premature blast in the abaft caused b7 

using a testing galvanometer in which the regular electric celi 

had bean replaced by two stronger nash light cells. 

:U:ethod o'f sinki?lf:;:-

Compressed air drills are used for drilling the holes for 

sinking. One compressor supplies the air 'for these drills at 

100 # pressure. 

The arrangement of the drill holes is shown on Plan B-375 

in the appendix. fl hole is put down 1n the center of the shaft 

usuall;y about 16 ft. deep. 
0 Holes 2 to 11 inclusive, are c1rilled at an angle of 5 from 

the vertical and towards the center o'f the shaft. The purpose 

of these holes is to make the first excavation in the cente� of 

the shaft, and for that reason are called "sink holes". They 
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are drilled about 8 ft. deep. Roles 12-13-14 are called •bench 

holes• and are from 5' to 8' deep. Holes 15 and 16 are put 

down along the edge of the shaft to square up the sides and 

are called tttrinming holes•. 

The shot� a.re loaded and fired b7 the shotfirer usuall7 

at lunch time when the miners are out of the shaft. Loose 

sand. is used for stemming material and the holes are not tamped. 

During Jane 191?, the shaft was sunk a distance of 109' 

which was a record accomplishment up to that time. 

Occurrence of gaa:-

It was said that small pockets of gas were met with in·the 

shaft at intervals during the sinking process before the a:z:plo-. 

•ion, but they were usuall7 very small and became exhausted in

a short time w1 thout giving &."!J:3 trouble. Some alight oommercia.l 

use has been ma.de of the gaa met with in wells put down thru 

this same formation at Watkins, New York. 

A cross-section north and south thru the Rock Salt shafi 

shows that it is located on the side of an anticline where gaa 

may be e:z:pected. At Ithaca, 6 miles south of the shaft the 
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salt stratum lies 2100 :ft. below the level ot Lake CaJUg&, and 

at Ludlowville 3/4 mile north of the shaft the wells are 1260 

tt. deep to the salt stratum, while at the shaft the salt Uea 

1500' deep. 

Daring the afternoon shift ot. July 9, about 10 hours 

preTiOUB to the explosion a considerable quantity of gas was 

met With while drilling the holes at the 835' leTel and it wa.a 

the ignition of thisgaa that caused the explosion of thia report. 

The details of this ocaurrenoe ot gas will be given later under 

the disouasion of gas conditions. 

A sample of this gas taken from hole #2 on Jtu1 9 was an

al1zed b7 Professor Dennis, Head of the Department ot Chemistq, 

Cornell Universit7. It was said that the results of thia an

alpis showed that the gas was Tery pure methane with traces of 

· the higher h1d,rooarbona.

lioiating and Pampipg:-

The hoisting during the sinking operatiou was bJ means of 

a bucket operated by a second motion steam engine. The bucket 

_,_ 



was equipped with a wooden crosa-head which worked on guide• 

and was designed to keep the bucket from swinging in the abaft. 

The cross-head in its downward path trayeled only to the end 

ot the gu.ides, about 50 tt. above the bottom ot the shaft, where 

it was caught b7 te.mpol'&l'7 blockS or pills. The rope passed 

on thru the cross-head when the bucket was lowered to the bottom 

of the shaft to be loaded. 

lio safety devices were provided on the cross-head which 

would prevent it from sticking in the shaft when on a downward. 

trip while the rope and bucket continued on down. The sub

sequent loosening of the cross-head and crashing down on the 

bucket might have resulted in the injury to the men at the bottom 

of the shaft. The writer is in:t'ormed that such an accident 

has occurred since this investigation, but fortunately no one 

was injured. A safety device has since been provided so that 

tJ]le bucket is prevented from going further if the cross-head 

sticks while on a downward trip in the shatt. The shaft was 

also provided with a aeparate bucket hoist adjoining the air-

way used as an emergency hoist for men. This was seldom used. 

as the men were usually hoisted and lowered in the ma.in hoisting 

bucket. 



At the north end ot the sha.tt steel stairs were provided . 

as an emergency exit tor the men in the shaft. 

The bucket landing on the surface was 20 ft. above the 

ground level. The rock was clumped into a chute and loaded 

into sma.11 cars and hauled to the spoil bank between the sha:rt; 

and Lake Cayuga. 

(See Plan E-94 and B 375 tor plan and details of the shaft) 

When completed the shaft will be equipped w1 th double 

balanced skips operated by a 500 H.P. electric motor. It is 

expected to produce 1500 tons ot rock salt per 4ay. 

lfo pumps were required as the shat'\ was practiaallJ' dry. 

Only a little water issued from the strata near the surface and 

this was bailed out when necessary. 

Lightipg:-

fhe miners working in the shaft all used open carbide lighta. 

The landing on the surface was lighted at night by electric in

candescent bulbs. 

On JaJ.i 9, the day previous to the 9%plosion, after the gaa 



was met with at the 835 ti. level. it was no, posalble to use 

open light• in the sha:f't, so th-1 work of drilling the holes 

was continued by the use of hand electric flash lamps similar 

to the Ever Ready flash lamp, and hand lamps fitted with an 

ordinary single dry cell. Also the electric bell signal wire• 

which extended from the surface to the bottom of the shaft were 

utilized on the night of J'a.17 9 to carry current from the sur

face to incandescent bulbs at the sha:f't bottom. These electric 

lights were not safe for use in gas. The use, upeciall7 o:t 

the incandescent bulbs was extremely hazardous under the cir

cumstances. 

?lo fireboss was employed and no safety lamps of any kind were 

available at the shaft prior to the explosion. 

Ventilation:-

The shaft was equipped with an air compartment extending :trom 

the surface to about 50 :f't. from the bottom and separated from 

the rest of the shaft b7 plank partitions. This compartment alao 

carried the electric signal wires and the compresaect air pipes. 
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Ventilation was natul'al. the airway being the upoast. 

This arrangement was satistacto17 until the shaft became too 

deep, when in order to obtain better ventilation a section 

ot 20 inch steel apiral pipe 25 ft. long was erected at the 

top of the shaft ao as to extend the up cast about 25 tt. 

Terticall7 above the mouth of the intake. The upper end ot 

this pipe extended up thru the tempor&17 head frame timbers and 

was about 5 ft. vertioall7 above the bucket landing. SUf'ficient 

pipe had been procured to extend this to the bottom of the shaft 

but it was not installed at the time ot the explosion. 

(See Plan :a 375) 

• I 

'

STORY OF THE EXPLOSION:-

Local condition.a:-

On Jul.7 9, at about 2 P • .u. about 10 hours prece41ng the ex

plosion, gas under considerable pressure wa.s met with while drilling 

hole 2. (See Plan B 375} The gas was struok at a depth of 5 feet 

and it issued with such force that the drill and water were forced 
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out of the hole. It is said the water was forced about 8 n. into 

the ail" when the gas was first struck. 

Louis Peragastine, the shift boss, went to the surface and 

reporj;ed the occurrence of 1as to .rs.mes Qas.yle, the mine captain. 

In the meantime the gas isausing from hole 2 was ignited b7 a 

miners light. The only disturbance was a slight puff and then 

the flame was extinguished. This, however, also extiDgU.ished 

the lamps of all the miners, 13 in number
> 

who were working in 

. the shaft at the time. 

All the men then climbed up the compressed air pipe to the 

first shaft timbers about 18 ft. above the bottom and from there 

'by a ladder to the 600 foot level. They rang a distress signal 

to the surface which was responded to by J.B.0alkins, Louis Pera

gastine and .Merit Brotherton who went down the shaft in the 

bucket carryi13g electric flash lights. Some of the men started 

to climb out of the shaft in the meantime and six were brought 

from the 600 ft. level and seven from the 400 foot level. 

lio one was then allowed to enter the shaft until 3 P .K41 when 

the new shift came to work. �o or three men from the new 
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shift then entered the shaft careying hand electric flash 

lights and drilled holes 3, 4, 5 and 6 and started hole 1, 

striking gas onl7 in holes 4 and 6. When these holes were

completed the gas had almost stopped issuing from hole 2. 

At 6:30 P.K. the Company officials had procured from 

Ithaca eight {8) hand electric battery lamps referred to 

previc,usl7 under ttLighting". Also about this time a sitbg 

of incandescent electric bulbs (110 V A.C.) were connected 

to the bell wires previousl7 referred to, and hung near the 

shafi bottom to provide more illumination. �en at 7 P.Jl. 

the whole crew of 9 men went down the shatt with these lamps 

and from then until 12 P.M. drilled holes 1,7,8,9,10,11, 12, 

13,14,15 and 16. Gas �s struck in holes 9,10,11,12,14,15 

and 16. Hole 11 was the strongest blower which continued to 

blow for sometime. At noon of July 11, at the time of the 

investigation this hole was still blowing with a loud moise 

that could be heard 50 ft. above the bottom of the sbatt ·• 

At midnight the battery electric lights began to plq 0111. 

so the shift boas sent all the men out of' the shaft except two. 
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\ 

Also at this time the electric current supplying the incandes

cent bulbs went off due to a tire along the transmission line

a halt mile away. 

ill the men came out ot the shatt except Brotherton and 

Freeburg who remained in the shaft in order to extend the 

electric light wires nearer the bottom while the electric curren� 

was tumed oft. 

When the electric current, which also supplied the lights 

on the surface, want ott it was necessary to provide some 

other means of illuminating the landings on the surface, so 

for this purpose some open flame oil lantems were bang on the 

timbers at the bucket landing. (See Plan B-375) 

It is said that the air compressor which was supplying air 

for the drills was shut doWD at this time, but it was started 

up immediately a:tter the explosion and run continuou�ly for sev

eral days thereafter. 
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!HE EXPLOSION, AND RESCUE AND R»JOVERY WORK:-

About 12:20 A.M. Ju17 10, J.J.Qu.yle, Jr. who was acting 

as tap man at the time, noted a blue name shooting from the 

top of the 20" spi:ral pipe extending up in the headf� tor 

Tentilating purposes. He was standing at the ground l&ncling 

at the time and ran up the stairs to the bucket landing in 

order to extinguish the flame. He was in the act of putting 

his coat over the end ot this pipe to beat out the flame 

when the explosion occurred. Ha was thrown around somewhat 

and scratched by :tlying debris but was otherwise iminJured. 

People nearby noted three distinct explosions accompanied 

by sheets of flame from the top of the shaft. It •is said that 

large volumes of light colo"d smoke issued from the shaft 

after the eiplosion. 

At 4:15 A.ll. Jlll.7 10, Mr.Parker, l4ine Safety Engineer at 

Pi ttaburgh recai Ted a telegram from the Rock Salt 00JDI)&D1' asking 

for aid from the Bureau, and later commmication was had with the 

Oompazq by telephone, when it was learned that two men were en

tombed in the shaft as· a result ot the explosion. 
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Rescue Oar 6 which waa at Winburn•, Pa., was ordered to proceed 

to the scene of the disaster at once and Messrs. Parker, E.. H. 

DeJlll1' and thewriter lett Pittsburgh for Ithaca at 10 A. K. via 

Pittsburgh and Lake Erie R. R. The Lehigh Valley R. R. held 

their train at Buffalo, N. Y., tor 18 minutes, for the Bureau 

party. The party arriTed at Ithaca at 8130 P. JI. and were at 

once taken b7 auto to the shatt ., 10 miles distant, arrivi:ag there 

at 9 :30 P. ll. Owing to poor train connections, Oar 6 could not 

reach Ithaca until atter the completion ot the rescue work so 

it was ordered to return to Winburne. Although then about 20 

hours atter the explosion., nothing had been done towards the re

covery of the men in. the shaft or toward examination or explora

t ion of the ehatt. The statement was ma.de by the official• that 

they had telephoned to the Bureau of Mines at P1 ttsburgh during 

the daJ and had been advised not to proceed with the recovery 

work until the BUreau men arrived. Later inquiry there and at 

Pittsburgh developed the tact that the Superintendent of the 

Bittsburgh Station had given this advice concerni:ag the inad

visability of allowi11g a fireman from Syracuse, New York, 

equipped with a helmet type of breathi:ag apparatus, to enter 

the shaft alone. 

16.
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ot 
It was thought by some ot the ot:ficiala the 00lllp&Zl1' that a 

tire was still burning 111 the shaft because a white haze was iasuil'lg 

from the shaft which was supposed by some, to be wood smoke. An 

e:umination ot the air uptaldng in the sh;aft, by means ot a safety 

lamp and bJ smell indicated that there waa no tire 1:n the shaft and 

no gas could·be detected at the surface. The hoisting bucket was then 

lowered to the bottom at the shaft and brought up after about 10 

minutes. There was no eTidence at heat about the bucket. Then at 

10:20 P. K. a black cat was tied and lowered to the bottom � the shaft 

in the bucket and kept there tor 10 minutes. When brought llP the cat 

was found alive and clinging to the edge ot the ba.cket and apparently 

no .... wil!le aftected. At lltlO P. JI� two flame satet1 lamps were lowered 

hanging to the bale ot the bucket, and allowed to remain at the bottom 

ot the shaft tor senral minutes. When raised, one was still burning, 

the other had fallen to the bottom ot the bucket and was extinguished, 

but the glaH was unbroken. 

These two teats before entering the shaft showed that the 

air in the shaft was respirable and that the percentage of methane was 

not high enough to extingl'lish a safety lamp. 

It was then decided to explore the shaft without the use Of 

breathing apparatus. First about 1000 teat ot #12 insulated copper 

wire was lowered in the aha.ft for use as a signal cord and life line 

by those who were to e:z:plore the shaft. The end of the cord was 

held by a man on the surtaoe so that he could readily feel the signal.a. 

17.



Thia plan worked veey satisfactorily, there being no conf'uaion due to 

mistaken signal.a during the recove17 work. 

At 11:15 P. M. Jressrs. Parker, Denny and John. Sin.cox, a cOJD

pa!11' employee, were lowered in the main. hoisting bucket slowly to the 

400 ft. level. The writer remained at the surface landing to look 

after the signals and the lowering operations. At 11:30 ;e. ll. th.a 

bucket and men were hoisted to the surface after reaching the 400 ft,. 

level and the party reported that the atmosphere was reapirable at 

that point, the shaft guides were not disturbed, but the pan.ition 

between the air and hoisting compartments was badly shattered in places • 

. At 11:40 P. K. thesame party was lowered slowly to the 

bottom, stopping at :trequent intervals to push boards and other debris 

aw&.7 :trom the path o:t the bucket, being caref'ul alwa79 that nothing was 

thrown down the shaft but was oare:tall7 laid on the shaft buntons. At 

about the 500 ft. leTel it was neceesaey to straighten out seTeral 

kinks in the signal cord and to pull up about 600 :l't. o:t same which 

had entered the wrong companment. When within about 30 ft.. o:t the 

bottom, a man was heard coughing and when the bucket reached the bot

tom lierit Brotherton was found alive in the northeast corner o:t the 

shaft, but under and caught b7 the :toot in a mass o:t :tallen boards 

and timbers. When called to 'bJ Sin.cox, he recognised his Toice. 

Ke was able to talk intelligen�lJ, although he did not realize what 

had happened nor how long he had been in the shaft. 
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lt was tound impossible to release Brotherton from the tim

bers ao Jrsssrs. Parker and Sincox were hoisted to the surface about 

12:30 A. K., Ju11 11, to procure saws and axes, Mr. D� remaining in 

the shaft with the injured man. The saws and axes were procured and 

taken down bJ .Messrs. Parker and Sincox and at l P. M. the party were 

hoisted to the surtace with Brotherton. He was at once taken to the 

emergency first aid room nearby where he was given a stimulant and 

hie clothes were removed. lt was found that no bones were 'broken, ba.t 

he sustained a deep cut on the head and numerous body bruiaee, and ha 

had received severe burns about the face and hands. His body waa 

drenched from the spray of water falling in the shaft. �e had no 

doubt �leviated somewhat the pain o:t the burns during his 24 hour 

impli.somnent in the shaft following the e:z:ploBion. 

Brotherton was placed in a dosctor•• care in about 30 

minutes after his rescue ancl at once taken to the hospital, where he 

recovered entirely from the burns but died about a month later from 

an internal tnJury.

While :Brotherton was being rescued, it was discovered that 

lielson Freeburg was dead and almost en.tirel1 covered by debris at the 

shaft bottom, his head only being Tisible. Reluctance was shown by 

the local men toward recovering this bod7 without the assistance of 

the bureau men, so at 1:30 A. Ill. Mr. Denny and 4 local man went down 
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the Bhatt and.' returned to the surface at 2:10 A. :aa:. with the boq. It 

was found that Freeburg had been dead tor hours, his face, hands and. 

chest beii:Jg bad.17 burned and part of his clothes were torn O'tf. He waa 

probabl7 killed. instautl7 b7 the explosion. 

Thia accounted for the two men who were in the shaft at the 

time of the explosion, so the bnreau part7 returned to Ithaca about 

4 A • .11:., Ju17 11. 

I�TIGATION BY BOREA.U OF l!aDS ENGINEERS 

Personnel:-' 

The investigation for the BU.reau ot Minea was ma.de

Jal7 11 b7 llaesra. Parker, � and the writer. Jlr. w. w. Jones, state 

lline Inspeotor, who had arrived at the mine Jal7 10, also made his in

vestigation at the same time. 

Violence:-

The explosion extended throughout the entire ahat1; 

as was evidenced b7 the destruction of the wood partition between the 

air and hoisting compar1mlenta. Some of the boarcls of this partition 

extended into the air compartment and some into the hoistii:Jg cOlllp&J't

:ment. The onl.7 damage on the surface was to the coverings over the 

shaft which were torn loose. The steps at the north end o-t the shatt 

were damaged somewhat b7 talliJJg debri•� The ccapressed air pipe, 

4• in diameter, was broken.at the '100 f't. level. 

:erottherton stated that he and Freeburg had been working on 

a plat-form a.bout 35 feet abon the bottom O't the Bhatt when the elCploaion 
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occurred. They were e.nending the electric light Wires to the bottom 

of the shaft. lie remembered hearing three distinct detonations or ex

plosions which threw them to the bottom of the shaft amidst a shower 

of debris frolll above. 

bidences of namei-

There were no evidences at the time of the 

inveatigation of heat in the shaft other than the burns on the bodies 

of the two men recovered fr0111 the bott0111 of the shaft. �a was probabl7 

due to the tact that the shaft timbers had been saturated with the water 

that fell down the shaft from near the surface. However. at the bucket 

landing in the headtrame were follD.d evidences of flame in _charred root

ing paper and a charred hqrp rope J,:asi above the end of the 20 inch 

ventilating pipe. This had most likel7 been caused by the im.t1al ig

nition of the gas at the end of this pipe (See plan B 3?5). 

Gas Oonditions:-

Samplea at the air in the shaft were taken on 

Ja.17 119 by means of magnesia bottles. Two sample• (9166-9167), taken 

1:n the shaft at the 400 ft. level, analyzed 1.9� and 1.9� methane. 

respeoti vel.J'. J.t the time these samples were taken., air was leaking 

from the 4• compressed air pipe at the 700 ft. level which supplied the 

only ventilation. 

The two samples (9168-9169) talten at the 800 

ft. level, &b&lysed 3.64j and 3.49j methane, reapectively. J. stroJJg 

gas feeder was heard at the bottom of the shaft 'tmder the debris which was 

no doubt :tr0111 one of the drill holes drilled on the night of the ezplosion. 
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A slight cap was obtained With a name sa:tat7 lamp at the 400 

:f't • level and a 1 inch cap was obtained at the 800 :f't. level at the time 

theaamples were taken. (See 8J1P8ndix tor complete analyses.) 

The results of the air analyses show that considerable methane 

was being gi van o:tf in the aha.ft, which, if allowed to accwrmlate b7 the 

interruption of ventilation, would prove dmlgeroua. 

CONCLUSIONS REGARDING ORIGIN. 

A atuq of the foregoing facts leads to the conclusi011 that 

the explosi0111 which resulted 1n the death of one man and fatal inJU!7 

of' another, was caused b7 the ignition of the gas that was issuing from 

the drill holes at the bottom of the aha.ft, the ignition ocourriJJg at a 

point outside the shaft. 

It is quite ,mli�el7 that the ignition was caused b7 elec

tricity in the shaft, because the electric current was oft at the time. 

The two men who remained in the sha:f't, hov,ever, were using hand electric 

lamps which were not explosi011 proof, but from the eTi.dence g1 ven b7 

the surTi.vor these lamps had not caused the explosi011. 

From the eTi.dence given b7 J. J. Qofl.Jl•, Jr. 1 the top man, 

that he saw a flame shooting from the end of the ventilating stack, it 

is proven that the gas was ignited at or ne�r the end of this stack. 

It was stated that when the electricit7 was turned off about 

mitziight on Jul7 10, the air compressor ,vas shut down until after the 

22 • 

• 



explosion. This no doubt permitted a �ficient concehtration of methane 

in the air issuing from the ventilating stack to cause its ignition b7 

the lanterns hanging in the head.frame, one of Which was Olll.J 7 tt. E!-W&7 

from. the end at the staclc. 

The percentage of methane in the air issuing from the staclr:, 

was no doubt so high that at first it burned from. the end of the· staclc 

until some fiuctuation in the ven.tilation,such as might have been 

caused by a gust of wind. or the act of Qaa.Jle in attempting to beat out 

the flame with hia coat,oaused the flame to travel down the stack, re

sulting in the explosion which 'In.versed the entire shaft. 

LF.SSOWS ill> BEOOMMENDATIO?ra 

lt- ill open lights, tire■, boilers, etc •• should be kept 

awa7 from near the top of the shatt to gas.rd against a repetition of 

this accident. 

2t- Approved electric oap lamps only should be used by the 

miners in the shaft and the use of matches ·be strictl7 prohibited. 

3t- An experienced fireboss, experienced in detecting and 

handling explosive gas,should be emplo7ed to make frequent examinations 

tor the presence of methane. 

4:- The sba.tt should be ventilated b7 an exba;nst fan at the 

top ot the ai?"W&T, making the hoisting compartment the downcast. The 

ventilating fan should be run cont1m.ousl7 and pronded with an emergency 

e11g!ne, so that if one breaks down the other can be used. 

23.



The wri tar has lea.med that the 0� ha.a complied w1 th 

all these recomnendations which were given verball7 at the time of 

the inveattgation. 

Acknowledgement is gratetull7 made of the courtesies and 

aaaistauc• extended by the Comp&ny' �tioials to the Bureau of Mines 

partJ during the recovery work and the investigation following the 

ezplosion.. 

Reapectf'all;r submitted, 

��7 

.lpprovecb 
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6JALJ§IIS Ql WYN 91 Mn HIN,! t.ma PROM m 100 n. 

IQffle 2l m aoox PND cgpow191. 

UMQA, m: '1PM, 

La'D .... 29266 

Ur Dlie4 M Becelwi Meinue ftM 
IIQS I .... B!PHJr 

.. latv.n at 106°0. ••••••••••• • ••••••••• ••••••••••••••••••••••••

l'at•� ot Calpoa111• ••••••••• 1.10 ••••••••••• 1.ot ••••••••••• z.11 ••••••••.

oal'boll D1ox1u ••••••••••••••• a.u •.......... 11.40 ••••••••••• 

.&a ................ • • • .... .,tt,M, ,, • , "" ee IAsl\ a ►e , ,-,, u ee ,UJl ae ee " u t

Mil ,be t 131111 • 

l!Jd,rogaa.O.rpalo •••••••••••• .30 ••••••••••• • ao ••••••••••• .ao ••••••••• 

Oar� ercaaso .•...••..•...• l,D .,,,,,,,, 1,11 •• ,,,, •• ,,, 1,n,,,,,,,1 

to,ai Ocallaa,lble , I.QI ,,.,,,, •• LM,a,1••••••, !10f 

Date Ootolte.r U, 1917. 



DEPARTMENT OF THE INTERIOR 
BUREAU OF MINES 

Test No. ·----------------- \cOAL-ANAL YSIS REPORT Lab. No .. ..292.6.5. ________ 

Operator ..... __ .. l;t __ Cor.,a __________________ . _____________ v______ Mine ·--------------.... ------··· ----------�---
State __ Bff._.1'..ozi, _______ _ County ______________ _ Bed ·--------------------------------------------------·-----·----..... __ . �-
Town ·-... .Ithaca.._ ----... ------. --....................... ----------· --------·-.. -·-··. ·-· -----------··-· •-.... ·-.. ------·-----------------.. • •· .. -------. --. -------
Location in mine ___ So.ft. Sbal•-•how.ing. . .foHil• taketl--.fr.om.-900-...f:t..--.v#tua.l--emft.--······-······---------·

Gms. Method of sampling·---------------------·-------------------------·----- Gross weight, lbs. ___ Net weight, Jdx;. ·-184!..0
Date of sampling ____ 9/_l.ej.l7 ___ ·--·----·--···-···--•-------------------· Date of Lab. sampling __ J/2B/'l..Y Date of analysis._'JJJ/l2/l!l.

.A.t••DRY Loss e5 . Ool.L 
(Alt dried) 

CoA.L 
(All received) 

IIIC1 �USTIBLE KATER: AL 

COAL 
( lllol8tnre free) 

0oAL 
(Moisture and aah free) 

-; Moisture • .AT_ 105° _ C ... ____ .. ____________ ,J..5 ________________ _; -----•••iG _____________________________________ ------------------------------� Water ot Composition-!il �-_____ ___ ----···--·-----3_.lO ________ ··--····-----·-Jl11_0_9 __ ._. __ .............. a • ..13 .......... ····-···············•·········
� carbon dioxide 
·! �� . ____ . _____ ······--------3 ... 42. _______ . ---------·-·---3_._40 ________ ............. 3.,4:5. ......... ·······-·············;········.

Ash _ _ _ _ ___ __ _ ________ _ _  ·····--·-··90.j)4 ······-· -·--··-··-··· 90.21·-····· ........... 9.1 • .S'l.. ......... --·--------------·.•---··--·
Total Incombustible 98.11 98.12 98.09 

CO IBUSTIBLI lfA�T, T� Hydrogen _ -�P�9- ___ ·······-·······-·'!�Q. ___ . ___ -----··-·----·--·--"-iS-O ______ . ············---·•30 .. _ ....... ·---------·-··---·---·-------·
� Carbon ____ OrilU1t�. __ .. ______________ l .'13 -·-·---· ·····----······2 • 'Z2. ....... ·····--------.2_.�a----·-··· -----------------------------·
.!;l Nitrogen __ ___ . __ _ _ _ ___ • ------------------------------ ·-·--------------------------- ·------------------------·---· ··················-··-··--···· 
� Oxygen ____ ____ . __ _____ ·······------------·-----····· ····----·--··--··-··-·······-· ···-···-···------·-··-··------ ·-·····------·---------------.. 

Sulphur . ___ • ____ _ . _____ ·-··-----·-·--···--···--······ -------·---·-----------·----- . ···--····--·-··-····-· ....... ···-··-····-·····------··--···· 
Total Combustible 

Sldl. _______ .. _________ . _ ······--·- ... .3 ... 03.._._ .............. .. 3. ... 02. ................... .3..0.6. ..... . ·----------------- ·--------·
TOTAL 101.14 101-14 101.15 

C���!ic l Calories ____ - - _. - ---- ·--------·-··-·······--·····-· ·······-·········----··---··· ...... •········-···-·········· --·--···-·-····-·--·-······ • -
determined Britiah thermal units. ·----·----· -----·---··-.. -· .... ··-·· ... -----....... ··-·--· ·-. .. ····-•· --··-···-·· ... •··-··· .... ···---·--·· .. -··------· •·· 

value calcu• lated from Calories. - ---· - ------ ·--·······-·----······--······ -----·······-·-·-------·----· ..... ·····-··--·········· ..... -·--------------·-·-··-·--·
Calorific ! 
=��fy�:: British thermal units_ ·············-··-·········--·· .... ·····--····--·······-····· ············---·-·····-·····-· ··--------------·---------···.

----•---•-----••-------------•--------•------•-,..---e
-.Ja/lf.' Date, ···--·----------·-·------··-·-··- (Signed) ______ . ·• ��-- lelvig�------- Api;!! ___ . __ , Ohem-tst.

e-1100 �ll3()8 



6-!UB 

.� ll > w�.
DEPARTMENT OF THE INTERIOR 

BUREAU OF MINES 

CKEMIC\L LABORATORY REPORT 

MINE AIR SAMPLE 

Received, ··-------� lS, 1917 ______ (Laboratory Record) --•-�. ----------------··- �---
Bottle No. _________ 3 __ .a.nd,_�-------------------·---------------------------------------·-·-- Laboratory No . ..9.168. __ ft __ 69 ___ _

Slla.ft now 835' deep w1 th gas blowers in bottom. Will be 1500' deep to· 60' 
Mine, a&tt.. becl. ----�-----�------------------- Operator, __ 11o.alt._�lt_.QorpoJ.wtla. ____________________ _
State, ·-·----·-··--- ew __ York--------

7
""'�----·-----·----------------·--------------· C�mnty, .-- fmwlr1Di1 --

Township, _______ .lan.Sil'l8----------------·---··-----··-·--------------------------·-------· Seo. ___ T. ----·------ R. ___ _
Town (Distance and direction from) ------fJJ/..��11£] ea � .... -cai_..fiiJl&Oa,· . ..Jr •.. l---
Name of coal bed, _________ .---------·"'-... -�--------.. _ ... ________ .,. _________________ .. ft. ____________ in. ��•--
Room, ------•--•·--�------------------------------·---·------------------- .--- Entry,--�----.•----------
Location in same, where sa'ID.ple is taken, ___ � abe,ft._.,a.�_.ao,o.t.ie:v"al.----------------------------�--'-
Are there gas feeders near where sample is taken? ------------------- Strong or weak? ________________ _
Are gas feeders f:rom roof, coal, or floor?---,�---------------------·----------
Method of sampling, __ Vas,:re1:t.a-"""-le-----------· •km .!�---------.la4J?f1�•-..L.----------
Vel�city, ·--------·------------------ .Area, ... Jtt.x.11.! .. �-·--····--·-· Quantity, ---------------·----
Barometer: Inside, -----•----·----------�------�-----.,..
Corrected to sea level: Inside. __ _._ __ ·-�------•-----·------------·------- O-q.tside, ·--------------

Remarks (Note whether sample rep:r:esents average mine air in locality or localized body of gas): __ _

...._ _____ _..,_...., __ _,-�-------� ... -----... .,T"T-�-----•------•-.. .,,__.,.�,.. ... .,_. ... __ ,.,...,.., ___ 7 ____ ____ � ..... ----•--,:a,•---.,. ... -..... --.. -------...... ----,. .. r--

. la1" BO._J ftA, ' . IJB . 

:qgttlg 191::0. ·---.i
,-
---------------.t4:-----·· H,----·---·-------··-··-·----·-----·--------

o. 20.0& 20,oa H.s ····-- --·--·--···----------------·--·

co __ _ 

Date, ·---�...a0_:-19U-------------···-- (Signed).-----4---C..---Pf.ree'll!\la-ttil�!-------
6--2410 Ohemut. 

� 



6-IU3 

Bottl 

..... 

DEPARTMENT OF THE INTERIOR 

BUREAU OF MINES 

CHEMICl.,. LABORATORY REPORT 

MINE AIR SAMPLE 

Mine 
·-�-I

.............. Ojiiator ··············-·-···-···········
St�te ��----'-------------... --.--------------- County, _____ --•-,.•----

TowJlJ;!hip, ................ . ................................................................... Sec. ___ T. ___ R. ·.-····-·•···-
Town (Dis,tance and direction from} ...... W.& ......... 11 I·•············--·--·····-················ 
Name of coal bed, -···---..,,.--�····-·············--··--·············-······-················· ft. ___ in. --···-····· 
Room, ..... -----------·-··••.•······•····· Entry,----·------
Location in same, where sample is taken, ..... . 
Are there gas feeders near where sample is taken?---�� ..•... Strong or weak?---�-·-··· ...... 
Are gas feeders from roof, coal, or floor?--�--·········.•··-··-·-···-··-··�-, ···---�-___,_ ____ ··· 
Method of sampling, -······ ....................... I f ■ .• ••············· - .L .................. . 

Barometer: Inside, -·········�----·····················�········ Outside, -·-····--------·--
Corrected to sea level: Inside, -----··-·--···········•·····················- Outside, _____ ....,,.. __ 
Bulbs: Wet, ............ . ··-··········-······· Dry, ·········-···-···························-·- Humidity, -----� % 
Collector, 

7
--llli IIIIAkll lil" ·-··············-· ........ Mailed, ...... �..,...tu/If ...... .

Remarks (Note whether sample represents average mine air in locality or localized body of gas): __ _ 

..... H, ·········································· 
O, ............ ·-··· ■:• ···- H,S ·······-······························· 
CO __ --··-························ C,H. -·········-·-···· ·········--
CH, .... 

Date, ... _ (Signed) ................... �116 .• ftll■-T■RIIL----
8-24\0 <Jhemist. 
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SCALE IN F"££T (APPRO'Xt MATE: ) 
0 ao 40 60 go 100 

CZ 

LOCRTION OF" SHAFT OF ROCK' .SALT 

GORPORATION AT ITHACA, N.V 



4-"Compnossed air pipa 
2o*�piral rive+.d et-eel pipe 

5ection of ehaf't showir,t c;ompa.-tmen+. 

z ,, ....

'--e·�-&
.. ,:-, .. . �-
� de 

Ip C.,7 

C\I 

'I 
'l,,,._ ..... ...,_....,....,....,.....,_,.,....,"" ........................ .J- t. 

.---- - --- 24'-- --

Plan aF hole• in bottom of .haft 

"nlr paper charred 
Swi�h+o mi- li&h+w 

Hemp rope. c.harred 
.,,+•rn 

Va.+ical aec+ion of' headf'rama at A-8. 

• 
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