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UNITED STATES 
DEPARTMEUT OF THE INTERIOR 

BUREAU OF MINES 

C.M. 1337

\TASHINGTON c:: 11:S. t,: iZ ·if# ; I .IV )f 

CONFIDENTIAL MEMORANDUM - i �• !\'J',i 82 a
(Not for .Publication)

November 5, 1936 • 

TO MEllBERS OF THE SA.F��TY DIVIS I ON: 

SUBJECT: Hoisting aooidents SJ;ld t�ir 
;'\ prevention 

� I •

\, \ \ 
Tho hoisting accident in the M;orning mine at Mullanf I�oJ 

has aroused considerable interest in methods of preventing simi!«-r 
accidents� The .following information on hoisting aooidents· shoul� be 
held confidential although details my be used discreetly: 

�
mine, M�an, Idaho 

I 
:��n. man were killed. when a nan oage fell 900 feet in tp.e 

liiornin.g m� of .the ��l §_mel�ing and Y,_�,El� Company, Mullan, Idaho, 
at 12:10 a.m.. Tuesday, <htober 61 1936. Innnediately prior to the 
aooident five men, including the oager, got.on to the lower deok. of the
2-d�ok cage at the 3450:foot·level. They were hoisted to the 3050-foot 
level in order to oomplete loading men, on both decks •.. The oager then. 
perm_itted six men to get on the lower dook, mking a ·total of ten men. 
The cage doors were then closed and fastened. The engineer was signalled 
to lower the upper deck flush with the station f'loor and this was done. 
The oager unfastened the look at the top of the upper oage door and was 
in 'bhe aot of raising the tar exte,n(i.ing across. the ca.ge door, ab�u-t; mid• 
way, when the rope broko about 1200 feet abo.ve the cage. Aooording to 
the oager the cage appeared to fall, bounce,. and then fall age.in •.. As. 
the rope wen� l?Y it was whipping from side to side in the cage comp�rt ... 
men'b. The cage fell about 900 feet to the bulkhead below whero it was
smashed and badly twisted• · · · 

One of the ten men was fowd on 'bop of the oa·ge and whether 
or not this ne.n fell down the shaf-t; in _-t;he excite�n't, ,'!I" whether he, in ·· 
some unaccolm.table manner, was thrown out of the oage on to the top, is 
not known. 

The _chippy or servioe cage is used exolusively for hoisttng 
and lowering �n and material;_ it.runs in ome of three compartments of 
the min shaft. 

The rope attached to the. ohi��; oa.ge wa1;1 3/8 of an inch thi�k
and 4-1/2 ino�s wide, being flat, ne.de up of 13 primary s'brands 3/8 inoh 
in diameter, eaoh of the prinary:_!Jtrands conststing of 4 secondary strands· 
of 7 wires to the strand, or a total.of 364 wires. The 3/8-inch diameter 
strands are Imlnufa.otured by the John �oebling's Sons Company, and the 
ropes are mde up in the shops of the Federal Sme.lting and Mining Company 
by swwing the 13 strands together with No,. 16 wire •. 
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The rope which broke was put in sot.vice January 17. 1936. 
The ropes are changed regularly at the end of a year regardless of the 
amotmt of wear. The weight per linear foot is 2.03 pounds and the 
breaking stress is 72.8 tons• The chippy cage is operated by a 2300-
volt alternating current, 350-horsepower, 60-cyole, 3-phase motor, gear­
connected to a single-roel Nordberg hoist. The rope is attached to the 
cage by slil.ckling about 6 feet o_f the ropo bent be.ck upon itself after 
passing around the thimblo. __ The chippy cage is also equipped with two 
saf'ety ropes about 4 feet long extending from the cross head and firmly 
bolted to the hoisting rope iJm:nediately above one of the smckles. All 
ropes are inspected weekly and the safety catches on the chippy oage are 
also inspected weekly and tested periodically. 

The safety catches are operated by springs which cause the 
catches to protrude, forcing the catches with a type of pick point to · 
"dig into" the faces of the guide (rather than on the side as with the 
usual: arrangement) when the tension on the hoisting rope is released_.· 

The rope is inspected visually and waste is held against the 
rope to indicate or.,6atch projecting broken wire. The rope is heavily 
treated with a tarry compound which is forced in betVloen the sti:ands, 
probably ma.king it difficult to determine actually the cond:,.tion of the 
rope visually as tho broken strands nay be· flattened against the rope� 
and not discerned by the type of test used at this mine. -�he weight 
of the point of the rupture was: Cage, 3600 pounds; 10 men, 1600 pounds; 
and 1200 feet of rope, 5 1396 pounds; or a total of 8 1 596 pounds. Sine�· 
the breaking strain of new rope was placed at 72.8 ·tons the safety fac­
tor·at the time the rope broke figures about·l6 to l but inasmuch as the 
rope broke, the f,igures do not represent the actual conditions. 

The break was rather clean as evidenced by the face that the 
loose wires or fraying did not extend more than two feet from the point 
where the cable was undisturbed. There was some slight corrosion in 
evidence, but most of the wires retained their ductility as indicated 
by their broken ends which, for the most part, had been drawn ·out to· a 
needle-like E_Oint at the time of breaking. This.ls the characteristic 
type of break under tension, since steel tmder exceptional stress is 
subjected to a narked reduction in area of the steel at the point where 
rupture· .. is likely to occur ... When the reduction in area is well started, 
the steel is likely to continue to elongate even with no additional 
weight and the area be reduced tmtil rupture finally occurs. Earlier 
in the shift at the end of whioh the accident occurred, a load of about 
18,000 po�ds had been lowered on tho oage, tlie material hand_led consist­
ing of gree� lagging; it is possible that due to corrosion and breaking 
of wires or possibly due to some inherent weakness the tensile· strength 
of the cable had been so reduced that the above mentioned load may have 
started a reduction in the cross sectional area or the wires or the cable 
but, ·the removal or the loa� occurred before actual rupture occurred. 
Later on the weight of five ·extra men getting onto the cage plus the 
tension placed on the rope in pulling· the oage from the 3450 level to 
3050 may have been sufficient to ·again start the reduction of area in the 
steel cP.ble and ultimately to·caus� �he.rupture •

.. 

-
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. . Apparently there is no indication on the guides that the Bafety 
catches oontaoted them; if the safoty .�atches failed to operate it is 
probably dµe to the faot that 1200 feet of rope kept sufficient tension ·. 
on the ooil spring.a to prevent their .action. Also there is a possibility 
that th$ guide was so worn t.hat the catohes would not oontaot; even if the 
catches had held it is probable that the 3396 potmds of rope between the 
break and.the cage,falling on.the cage, would haveoarried it to the bottom
of the shaft • 

. .. ; The general manage�· s�tes _·t�t hereafter new ropes will be re-. 
movod ai; the end of six months and steamed out in order to remove the tarry 
dressinifso that a. careful and systenatio inspection of' 'the rope may be 
nade; if any d�fec�s are disclosed the rope will then-be ·disoardede It ..
was recommended ey Mr. Parker that the rope and safety oatohes be inspected 
ni.ore thoroughly in'"tlle. future than they have been µi the p�s.t and the rule 
permitting· not ™?J."8 ·than nine men on each deok or. the oage · s-hould be rigi-dly
eiu'oi:oed. · . : ;• �

Among othe� things this accident �dicates 'the desirability of 
having an emergency s·et of oatohes that oan be operatod from the man cage 
independently of_ rope ten1fion. In· addition a set of chairs or chains might 
be inste.lled at E!Very shaft sta.:t;ion that IN'J.Y be operated from the cage 
when the cago is stopped a� a .�l_?.a;f't station to take· or discharge men; how­
ever, shaft station chairs m.ve. in ·themselves some definite .hazards tmless
t1?,ey are carefully designed, ins�ll�d, maintained and operated. · 

.. 

A hoisting aocident at the Louise mine, Mangani:t'-erous i\fining 
Company, in whioh·-chree lives were lost on Ootcrber 27, 1930, is de.scribed 
in Confidentia:l ·�moranaum No. 500, November 24, 1930. At the time of the 
ao·cident the ore.:.:h.ois�·ing compartment of the shaft .was being olean,ed by 
three men who had laid. planks across the top of the skip and s tood on the 
planks while scraping accumulated na.terial from the cross timbers• The 
mining captain was at the collar of' the shaft and as soon as a set was 
cleaned he would signal tho hoisting engineer to lower the cage about five 
feet to the next set. Shortly a�er ·, one of tp.ese stops the oa ble· broke and 
the skip fell abo�J 220 feat, �lli.ng t� �hr-ea men. 

� 
The s�ip ·-was· used to hoist men only w�en cleaning the shaft; the 

oable was at least six and may have been thirteen years old. The cable was 
not lubricated' and this ;is.,s�id to havo been due to possibility -of abrasion 
because of' dust in the shaft. A casual e:xamina. tion had been made of the 
rope two days before the aooident and ore had been hoisted in the skip a bout 
two weeks previeusly. Large timbers had been hoisted in the skip praotioally 
up to ·the time of the aooid.;ent. The cable was hard' and brittle where it · 
pat·te'< f �d due to weather o·onditions the cable was tmdoubtodly oold •• Ap­
proximately· 30 seconds elapsed between the time _the _drum stopped and the 
oabl:e broke. The part of the oable that broke did_not .rtm over the·:sheave 
wheeiff as the skip came into the dump and the skip was ·1owe-red•slewly with• 
out any jerks. There W:U-o no safety devices on the skip. The general opinion 
is that the skip caught oi; :t;he guidos, allowing slack :t;o accumulate in the 
oable �and 'the skip thez;_'.�Qpped., breaking the cable. · . 

• 
.;
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This accident indicates the necossity of equipping all cages 
or skips with adoq�te safety catchos, and requiring periodioal .drop 
tests to nnke it reasonably suro that the catches aro kept in'Working 
condition. There should also be frequent·careful inspeotions of the 
hoisting oable an�·oertainly no cable should be held in operation as 
long as 13 years 'tmless the most abnorm:1.l conditions are present. 

.. 

A shaft accident at the Allison mine of the Yf._J_. Rainey Coal 
Comp�ny, Allis�n, Pa., is described in Confidential Memorandum 681, 
December 4, 1931� At about 6:00 a.m., 0c·tober 20, 1931, one man was 
killed and eight injured at tru:, Allis·on · mine as tweive men 'Were 'being 
lowered on t!J.e man oage, when, aa is customary, the'·hoistm:1.n, after hav• 
ing aooelerated · t�e cage for about 125 feet, threw· the: t,ontroller· to the 
"of'f'tt positioµ� and· attempted to retard the speed of the cage by.-using the 
hand brake. Apparently,_ the hand brake did not operate, or it did not re­
tard the oage as quickly as the hoistnia.n thought it should, and, becoming 
excited, he threw off the power that autoim.tioally operated a solen:oid 
switch. whioh, in turn,. threw a clutch releasing the emergency brake. Ylhen 
the emergency brake took hold, 2a· · bolts holding the brake •1ining on one 
of the 5-foot brake arcs of the post bra�e were sheared, and oaused the 
brake lining to be, thrown out from between the brake shoe and the brake 
drum. The CO\lllterweight wat;propeiled upward with such force that it was 
carried beyond the upp�r erid of its T-st�el guards and two of the iron 
weights were thrown down the shaft. Che of the oowterweights struck a 
nnn who was ·s·tanding abo.ut· 12 feet from the· bottom of the shaft� breaking
his leg. Of _the 12 men on the cage, two received only minor abrasions and 
walked home after the adcident;· 9 men were·taken to the hospital and two 
of' these, after being exa:mi;ied, were fotmd to have .. ·rio ·major injuries and 
were discharged frotn. the 'hospital; the· others ., who fell about 140 :reet in 
the cage., had bro�en ·i�·gs. at or� below the knee� and broken ankles.

. • · · Although the State min� inspector· had inspected ·the emergenoy
brake several days pefore �he accident., apparently, the brake was not 
tested while the oage_ was in operation; and the oil in the dash-pot at 
the foot of the brake post was not· e:xalnined. The safety dogs were fotmd 
to operate satisfaoto'r:ily after the aooident; however, these did not have 
an opportllllity to operate in this case ., as the hoisting rope was not broken. 
The hoist was not p·rovide_� �-:i,. th an ove7:9speed devioe; howev�r , .. overwinding 
was prevented by a ·cut-out in the power circuit 3 or 4 feet above ·the 
level of the surf'aoe l�aing,· and by ·a second out-out about io feet above 
t� surface landing� · · · · · · · · · ' · · · · 

It m:1.y have been possible that the bolts holding the one seo­
tion of the brake lining were loose', 'and ".(hen the· emergency brake was ap­
plied; the bolts :w�re shoared, throwing the lining out of contact with 
the. drum and the brake shoe. It is' al'so pt:>ssible that ·the oil level in the 
dash�pot was too low., thereby.causing the'brake to take'hold too abrup�ly 
w!'len the emer genoy brake was �era tad._ r: 

•·· ., ..
I • ., _.f 

Following this aocident. it was- recommended· that the emergency 
brake should be tested monthly with the eage in operation·and loaded with 

.. 
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the max�um. permissible load; that-the oi,l 1n the d.ash-pot-'should be 
checked once .a week; that a visible oil feed ·should · be "connected to the 
dash-pot to keep the l�vel of the oii at tiie proper height; _.tha·� the_ 
brake--shoe lining should be long enough to fold over the end of the 
brake shoe and should be clamped seouroly in place; that brass bolts 
should �· used to hold ·the lining. in place;· that the worn brake rings
should be tr'll;8d. °itpJ · that the empty oage should be run up· .and .4own the 
shaft befere man are lowered .. at the beginning of the shift; and that 
written repor:ts of all ins.pections should be nade. · · 

. -·

.. . 

Ele·otric •hoist aooiden't;;a at two· ·Ce.tii'ornia gold mines are dis­
cussed in Contid�ntial Memor�nduni 691, from whio'h the ·f ollowilig paragraph 
is copiod:· . .,., . . · . . . 

· •. · .. . . . . ·
· 

. .; 
, ... .,. t 

. · · 11Fainting; sleeping, ang_ other similar conditions affect
hoistman and ·have been �nd·_are: the cause· of' be.d accidonts· at 
mine .. s�:N;s •. _Vlhil_e miners and others are:·beilig ho�sted or_ 10\Y-

. erec;l,. i� would appear· 'i?hat there s�uld '&o -two hoistmen .on duty; 
this, is . the rule at some· mines in this ootmtry and abr0$.d. Mr. 
Ash ·send.s from Berkeley· a ·•.brief a·ocount of· a: hoi"6"9Mn who· �a.inted 

· �t the· Kennedy gold mine and or ohe who slept at the Central•,
Eureka gold mine, both near jaokson;· California;,· fJ'l the f.irst

.�oident the hoist at the 4800-foot shaft was driven by an aoo�
.horse p�er �ieotrio motor.and was equipped with.Lilly over�peed
ai�d -overwind gear. The. hoistnan, an elderly man; ·fainted :and
the hoist 'ran away• and pieces of the motor f'lew·in all direc­
tions. \OJat' probably happened is tmt :when the· hoist· b� gan to

· ·attain exoess.ivit velocity ;the enginenan reversed the motor and
,:._plugged. it, �usll:Lg· it.�to heat so .. ra.pldiy-as to praotio�Uy

·· ),,law•. up. .1'he- .hoistlllUl was fotmd tmoonscious but tmµijure·d. The·.
control gear vm.s tested from time to time, but the ·working· of .
the· overspeed gear :is not.:determine·d ·readily ··and� this pa:rt. of ..
the device evidently. was not ft.motioning at the time. One nii.n
on o�e skip �··this ·smrt'was · inj.ui-ed.·,l ·: · · 

"In t��- s:eo�d .inoi�ent �he �o1s�n
.
fel{ ��·;�ep··•'on:�be ..

job' and a skip l0dgod in the •top ·or ·the steel head frame·.". ..· . 

.. . 
. 

· ., T�so 
·
aooidonts point .�ut -bhe �esira.bility ·.of' havi?).g �: s�cond

nan in �ttenq.e.noe at all times while men aro !-being lowered · or hoisted 
in sm:f.ts_. t� also points out the desirability of having hoisting en­
gineers. pass a rigid physical e:xainination at least every five years and 
it is :t,etioyed that operating companies s·hould t;ake ·upon themselves .the 
responsibility of }'laving the hoisting engineer e:xaminod every, s� months. 
All hoistiJ should be pr·ovided with an overspeed overwind device,· one of 
the mo�t ·.common of. which i& the Lilly. -�ontroller. The ftmc:,tioning of
this device is described. in the. follow·uig article taken from ."Bollen 
Pull�y Hois:t .. a:t, Magma",· Mining C_ongres·s Journal, volume 21, pages 34 and
3� •. F�.prua:ry. _1935: , , . . . ·

• 

,. 

. 
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"For safety tho hoist is fitted with a Liliy Controller 
of model 'D' type with a man safety, attachment. ,Vfhenever the 
safety stop acts, it will open·the·soienoid circuit and shut 
off the power from the motor for any one of the following rea­
sons: 

le In_ case the hoist.speed exceeds �ormal at any point. 
2, In case the operator fe.ils,:\;o. slow down the hoist at 

any. predetermined and adjusted point and fails to 
continue ,to slow down between this point and the 
landing· 1ovel, 

3. In case of overwind.
4, In case operator fails to reverse the hoist after

skip has reached the landing or limit of travel, 
5. In case power goos off tho line for any cause,

... ... 

''Vfuenever the safety stop acts, the brake is grad.ually ap_ .. 
plied without serious shook in its application but at the same 
time with sufficient rapidity to serve the purpose intended. A 
solenoid# which is normally energized, is used in connection with 
the brake t�ust cylinder, In case of interruption of current. 
or acting of the safe-py stop, the solenoid is de-energized and 
thereby actuate� the brake operating mechanism in sueh a :roo,nner 
that the brake is se� by its own weight, The brake.is set au�­
:matioally and entirely independently of the operator in oaso 
of interruptio�. of power current or aotio� of, the safety. 'stop. 
It is also imposs-ible for the operator to-,relea!:le the brake 
when the current is off the line, 11 

. .. 
. 

. .. 

Suitable signalling devioos are als<J important in considering the 
safety of hoists. A description of suoh a devi_ce i_s found � 'the ,Mining 
Congress· Jo�al, volume 2i-, page 59, March 1935 ., . in an artiolf.;I• on "Hoist­
ing Problems in Lead-Silver Mines of utah": 

"The efforts to miniiµze aooidents· in such shafts have 
been very suooessful, Contribut:ing to this success is the 
improvemen� in the hmM� �lament brought about by wise oo­
operat�on of the companies., the State Commission and the meu, 
Anoth�r contributing factor is the perfection of signaling 
devices, including thos� �or.signaling direct from the oage • 

. In some mines the successful opera:t;ion .of the cage signaling 
. system is such that it. haB been adopted to. the exclusion of 

.. signaling from pull:_switohes mounted-.at· "the stations •. In s uoh 
· oases the pull oord-on the cage.is looated so that it oan be
. _reaohod by a station tender just as readily as could a pull ·

switch mounted on the station post •. : The devioe is such that 
the signal relay at,the�engineer 1 s:platfo�m will respond only 
to the direct current impulse fro� the_,battery on the cage." 

The use of rogaerative braking, as an added preoaution for in­
oreasing sRfety in mine hoists, is described :in an article in the Mining 
Congress Journal, October 1935, page 19; and on page 20 is described 
solenoids for applying brakes. This is part of an article on "Electric 
Equipment for Homestake 1 s New Hoist". 
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"The adjustablo generator voltage control system (Ward,•· 
Leonard) employed for both hoists, provides� means of sta�t-
ing� stopping and llllneuvering the skips and cage with ease, . .. . 
preoision and safety. The speed of.the ho�st,motor is oon� ..... · 
trolled by imp,reasing on its arnature -�he;-varia.ble voltage · 
of the generator, e.nd its direotion of rotation; is determined.-. 
by the polarity of this voltage. As the motor field.is main• 
tained at uniform value, the speed is closely proportional to
the applied ·volta·ge··:re·gardless of the load ·a:t: ;its o.oupling.· · · · · ···

"Nicety of ·o·ontrol ·1s thereby afforded under ·the varying 
load conditions ·Whioh exist while hoisting and retarding. 
Ylhen · reta.t9ding . there is developed a dynamio bra.king effect as 
a result. of' the automatic reversal of' the ourrent flowing be- .,
tween the motor .and genera.tor as. the generator field current ;· 
is stepped ·down

° 

in value by the operator··1n moving the master··· 
switch toward the 1 off'1 position. Actually the functions of · 
the two Imlchines invert, the motor: becoming at this time a .. 
generator,. ·through which the energy of the moving hoist system-. 
is loaded be.ck into the flywheel motor-generator set (or power 
linos). h meohanioal brakes thereforo are not necess�ry to. 
stop the :ho·ist but are reserved principally to hold .the drums• -
stationary between trips •.. 

As a· further consequence· of' this····· 
·power· re'gnera·tive feature, overhualing loa� ImlY � l_owered ·· 
as positiv,ely and safely as whe� hoisted and .witho�t any con�
sumption,-of' energy or wear ·on ·:bhe .mechanical .brakes .• ,'.' 

., 
In 'a ·tontative .dra.f:t of �-p;-.opose:d M&�l -Min�gJ..aw.with reoom­

mendod' s-af-ety ardors.:, as •.prepar .ed by the -Safety l?ivis ion . of �he u. S, Bureau 
of Mines·, the following safety tea t:ures are r ecoJIJID9nded:, ·: : ...

. . .. . 
' � . . 

"All hoists shall 'be equipped with brakes a.bl� _to_ step 
and to hold the fully loaded unl::alanced cage or skip at any 
point in the shaft·.or incline. Ela.oh h9is_t_sm:P, have anq;>le 
power.-to hoist a fully loa.ded-·unbalanoed-oage or skip.� . . ,. .. . .- ... ' . 

"Cage.a, �ed for h0.isting or -l�-vrer
.
ing �n; sbQ.ll- bo pro­

vided with approved•sa fety oatehes, oapable· of bringing �o a 
stop the fully .loaded cage or �kip in any part of th& .s-haft 
or headf'ramo in ca.so the rope or rope connection should break. 
These safety devices shall be adequat�ly .tes:ted. at -least once 
per we·ek; and a wr�tten record of such tests made and ,kept on 
file at·the .mine. 

• ' I ;, 
,,., 

''lf.nien hoisting · or.-.lowering men� oage-·rests or chairs shall 
be used· at:�all·vertical- .shaft .. stations,.,rogularly used for hoist­
ing or lowering men, i.m.less. their omisl:!ion. be- authorized in-writ­
ing by the:: ehie£:.mining engineer• with written conourrenoe . of· the 
mining· commission.- . . 1 .. 

... t , :•. • • : • . . .. . \ . - ' 
1
-
18haft· repair:men·: shall l;>e. furnished. with, and where�r- . 

feasible· s�n� be·.:required ·to wear approve.d webbing safoty belts. 
with· q.uick-d.etao·hable snaps· and ample lengths of approved rq,e-•. 
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.·r .. 

.... •· .....· .. · · .. 
. "Any �ope ·or oa�le ·us.ad fo·r- hoisting or ioweri,ng �rt . 

shall.be of ·multiple�wire:_con�truotion· .of re
.
oognized ·s·�;n.�- �- :,

ara oMracter as ·published by"Anie::d.can Sta.:nde.i-'ds · Assoo�·Han' 
in its· pamphlet M-il� The nitter'ial ·shall be·= a,'.a.apted to· the�.·.
service in: whio;ti· t·he

. cahle··is to ·be_ used� .Tp.e safety 'factor_·,:
shall. ·be not·).ess :thah that shown ·in' the; .following ·�ble: . 

. 
· ..

�-•_·: .. ::_: ... :.- . .... ·,: 
· .. 

•· .. -- . ..... , . ;' • '· .. · .
. ·;· ... ·.

°f-i,.�} . '' ·, •• _ .. il .. f ,·. R� St� Fa'. i "r Vi 1 ··1,._ ·, :; ./ · v.:�"' - ··.. . . ·o ·st�g e :. tJ . � �s_: or· ar ous·� · ·., ·-·-� · �P,�hs of Sha,rts ,,_.< __ 
· ·: __ _ .,. .. 

VeTtioal D�pth 
of Shafts•: · -· ··.,

·· ·. ·' ·· .· /Fee't·· · ·· = .. : 

, : 60'o'oF 1ess 
500 to 1.,000

1,000 to 2,000 
2,000 t'o 3·,000
3,000 and moi'e

Minimum Faot'Or
of Safetjr. for 

New Rope·

ti 
. 7 

6
·5
4

'Minimum Factor 
of "St:f'e ty_ VIhe�

Rope Must be 
·· · Dis carded ·

6.4 ..
. 5.a-· 

5.0 
. 4.3_
-� 3.6 

'.'The .. saf'oty'':f'aotor-shall''be calculated by dividin·g the break­
ing strength of the rop� (as _rated by the manufaeturors ., or in 

, accordance with tests on· a sample by the United States Dureau of
Standards) by· the· IIRximum ,·rope puil� not incl u4ing f'riction or
aooe-ler'ation--tha�:is, by the :sum of the· maximum. weigh:t?s to ·b� 
hQisted, including weiglit of' skip o� car and cage plus· weig�t of
ere ·or rock.plus total weight--of rope when extended te bottom of'
hoistwe:y. -If the· hoistway·is inciined, the oaloulatea�component
of the woights, parallel with the incline, · shall be used�
.. • . • ·11 •·Sheaves··e:nd·\1.rums must ·be· at least as large as the minimum.

··size :t·econunendod by··the rope :irianu.f'aoturer and should be as large 
·· as conditions permit'• ·Rec<?ffllllSndations contained in u. s. Bureau

·or· Mines 'l'eohnioal Paper 237 ,· Saf'e· Practice in Using Vlir� Ropes
in Mines, shall be effective in this Stato .exoept where they
may be at variance with the provisions of' these ordors •.. 

'• 
. � '· . . . . 

• . 11No rope or -cable shall' oe· used for hoisting or lowering
men··,(a) when thE3 wear has reduced the sa.fety faotor to'belt.'W 
the points indicated in the foregoing table as,.determined by 
tests of piece showing maximum wear, (b) when on inspection it
is found that the number of broken wires excoeds six in any 
single pitch length or lay of the rope6 (c) when the wires on
the crown of the strands are worn to loss than 65 peroont or 
their original diameter, or (d) when inspection indicates a 
dangerous amount of corrosion or distortion. When such broken 
wires are reducod by wear more than 30 peroent in cross section,
however, the number of breaks in any lay of rope connections 
shall be . inspected once in every 24 ho'UI'.'S . by some competent 
person designated for the purpose by the operator or superin-
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tendent. If' upon inspection a hoisting rope or cable is 
considered unsafe, or if it shall bo found to be below the 
requirements set forth in this seotion, it shall be put 
out of use for such.purpose forthwith. 

"Cages, skips; or oars used in hoisting or lowering �n 
shall be fastened to the hoisting rope by zinc-filled sockets 
or by clamps to meet detailed recommendations of the American 
Standards Association, as published in its pamphlet, M-11. 
At intervals indioated in pamphlet M•ll from 4 to 10 feet of' 
the rope shall be cut off and the rope refastened as therein 
provided. Clamping shall be so done that at least 80 percent 
of the breaking strongth of the rope shall be attained. Un­
der no circumstances shall blbbitt metal or lead be used to 
attaoh hoisting ropes to sookets. 

"The hoi sting rope shall be firmly clamped to the drum 
or reel, and at least two turns of' the rope shall remain on 
the drum or reel when the cage or skip attached to the rope 
rests at the bottom of the shaft or inoline. 

''When men are transported in skips or oars in inclines 
there shall be special provision in addition to the coupling 
to insure against aooident should the coupling of any of the 
oars break or become detached or through failure of' the rope 
or its becoming detached at the socket. 

"Every hoisting rope shall be treated with oil or with 
some suitable rope-lubricating compound at least twice every 
month. Suoh compound shall be chemica_lly neutral and smll 
be of such consistency and the method of application shall be 
such as to penetrate the strand and not merely cover the sur­
face of ._the rope. Otherwise the practices reoommended by the 
American Standards Association in its pa�hlet M-ll shall be 
followed. 11 

In the accident at Mullan, Idaho, the cage is thought to have 
jlJJl!ped the guides and then jumped bl.ck again, indicating tpat the guides 
JIAy have been loose and this condition may re.ve existed at the 3050-foot 
level. It seems possible that many aocidonts ascribed to failure of 
catohes to operate '!My have been due to the faot tmt guides are to• 
badly worn to allow the oo.tches to obtain a hold• 

This inforl!V3.tion is confidential and must not be published, 
although the details may be used in Bureau of Mines work. 

c. W. 0\7INOO.

APPROVED: 

D. HARRINGTCN.
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