
I N T E R S TATE COMMERCE C O M M i SB! O N 

R E P O R T OF T H E C H I E F OF T H E B U R E A U OI? S A F E T Y COVERING 
T H I I N 7 E S I 7 G A T T O N GF A N A C C I D E N T W H I C H O C C U R R E D O N 

TUE N E W Y O R K C E N T R A L R A I L R O A D N E A R W A T E R L O O I N C , 

X A R C H 21, 1 9 1 7 

D i n iii.ii' 2J> 1°13 

7O THE T o m m t S M o n 

On ALuch 21 1C>1 T THE i t wa> 1 ikiaimiuu OL fi.i 'iht ti un NY-1 
on THE New ^ oik Ccntial Itailioad neai V\ .itciloo Tnd ^Inch 
ob^tiucted the adjacent t'ack a^d caiwd tin Jciail' NUT of pas onf>ei 
Ham No 10, whnh collided with the wieckage a tew oiuU 1 dei 
lebidtmg jn the death oi 1 employee and LLIE mjiuv ol i l paieiigeis 
and 1 empknee- Aitei itvycsL] option the Chiel ni ine AIM e m of 
feateu submit- the follow nig repoit 

The Michigan DiM-ion oi the New Yoik (Vnti d liaihoad upo^i 
which tlii- atcnlo it ouiiried, is a donble-tiack line o ci vdni.h ti ii l1-
are opei ited b\ automatic block signals In the \"icmiLv of THE pnm: 
of accident the outbound tiack consist-, of lOi-pound sUel lails 
joined BY Gdiole t (ngle bais, while the westbound tiack counts of 
JOO-p h t d st'^1 i joined BY 4-hole angle bar̂ - l l v i e aie «.brmt 
2 0 ties undei each i ail laid ou 12 inches oi crushed io(k and <j:i rt el 

Ea-tbound fiuirlit tiam N l - 1 consisted of locomotive 5011 F2 
loaded cai- and a (aldose m clunge of CondiK toi Uee \ e? a'Kt 
Engineman McAIcuis Tt left Elkhait Ind , at 8 ">"> l 1,1 , en icnite 
to A n Line Junction Ohio, 1 3 0 miles distant passea Watciloo, 51 
miles east of Elkhait, at 11 4G a m , md was deiailed it a p e r t 
about 2 miles east of Wate-iloo 
W E M bound ras-engei tiam No F) consisted of locomotive -180J, 1 

buffet cai 7 sleeping cais, 1 dining cat, and 1 obseiration tar all of 
steel constitution, and was m chaige ot Conductoi Sackett md 
Engineman Moulton II left Toledo at 9 58 a m , passed Edgeiton, 
Ohio, 1 2 G mile- east of the point of accident, at 11 38, and at If "50 
a in collided with a deiailed car of tiam NY—1 while miming at a 
speed of about )0 miles an hour 

Thnteen freight cai-. weie flecked, six of which weie destio\ed 
Locomotnc 4801 was deiailed and lay on its side paiallel with the 
westbound tiack, with the tendei torn loose and l jmg at right angles 
with the engine 'Ihe buffet cat and foui following sleeping cai? 
weie derailed to the north of the tiadc but lemamecl upnglit These 
cais weie consideiablj damaged The hieman oi tiam 19 was killed 

fl-^-J 10 
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and the engineman ^enou-h mpiu I I lie w eathei at TH" In ie was 
eleai 

rJ ho accident otciuied on sti iiiibL and Ierel tiack T he fit-a 
maik^ ot deiailment ueie about 2 ~nFi leet ive^t <D point of aecichnt 
and aboiit <2 380 feet west of that point i segment ot i tar wheel was 
found, it beirg about twodrfth^ <d 1 lie tntue wlu\ I 'I lie IM) oi the 
i ul \ aeepb indented IH jh 1 oh 012; bioken \ 11 1 be --<wcial 
i.^l La<_ihs, and SI1; ^mtllei n u n s ol the wheel weie bioken befoie 
the lemaming poition of the U UEL 1 oiled out firm mid' 1 T > H L I A ' U 
1 his p ntion of the 11 heel 1 ollid DOV , the emb 'iikimnt ihoiit "IN leet 
AWAY fiom the tiacL and about 1 TJO feet from pm it \ h , I li II 
10 collided mill wieckago \ H ^ o f the scene 01 the accident r e 
shown In homes Nos Wo 1 i M I I M I C 

Oonductoi I\(eve^ ot t n i dialed that bis t« un was m-
-p c i e d b e'O e le n mg El 1 I'M 1 li 11 hebiab..^ I^p'ieo1 and 1 'ei-ed 
piop«.ih , +KT tneie hiu b IN RO hot ho\ts ii" 1 no UO\ bl° of am 
ha D w ith the v un (HOI" ' M m ei\ cd ^ J 1 11 - 1 • 1 < 1 >. •( n 
at (V 1 nun 1 and the c < O 1 1' laaia" IT iV I < 1 " 'i I > a I 1 ' > 
tiaa! ^lien }'! -^11 g t'v T n ,1 nes I ' l n e - V - 1 1 11 

sine a r . e'>i^eicd b\ lr- > 11 !i liad b ^11 noi n 11 ibi * HIL; 1 II n 1 > 
l ie id that tue HI1 ( • i n 1 1 1 1 1 in be h m O L B I \ tlnng w long I M - - V ! U , I 
tbe tiam came lo 1 -n- nb n stop, ami luiiging fiom the indications 
oi the gauge, he thought PI an hose bid buist l i e took matenaK 
ioi iep 1111 tnc hew a1 d afn oil the tiam then ieali/m<> tint thoic 
had been a uieck he pin ueo the di~pitchei Tie imtb 1 M " 0 1 ^hit 
just filter leaving the ph >.io he looked his ti 1 1 1 1 O \ E I 1 1 I O 1 
nen LY hall of a bioken w H 11 between the ti a< k- a I J-MIL M) < AI Jc ILR.11̂  
behind the wieJted cai a He felt of tho whei 1 m 1 humd it ^ as cold 

Engineman ihMenr - nl ti an NY-4 stated line when about a mile 
and a half east of Wateilno he looked back and notu ed something like 
a tiuck fiame bumping ilong the tie-, and a < ai -"weuirji out AND 
up and down l i t mim'HHAI^h applied tin Inakes m (imiinnc\ 
Jus I about this time he >->v Xo 19 tomnm Ihe I O M I M IN ilup,,in 
of his ttain leaned out on the left =icle with I flag and illempted to 
stop tbe appioaclnmr turn and at the - ime time he "waved his cap 
and pulled the whittle e n d m an endear 01 to attract attention He 
was told that when the two engines were ^eiy (.lose together a cat 
in X Y 4 pimped to the 1101TH acios^ the westbound track inmu di neh 
111 tiont of N̂o 10 - engine An instant latei the engine 11 iMed into 
it He stated that his tiam had had the tu-t'>niu\ in-pution and 
that theie had been no trouble with it up to the tune the car began 
shelving, that Ins biakes were in good condition and took hold 
purpeilv when he vpplicd them in emcigeuc\ , and that his train had 
slow ed down to about G 01 8 miles an hour 11 hen the collision occuiied 

Biakeman Matthew - on !NT 5T-1 stated that his tram had been in­
spected at Elkhait, was m good condition all hi 'kes w01 king and 
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that no trouble Ii.ul been expei lenced villi it He -<ud that the fust 
mlu latum lie had of any tiouble 111 the dam was while he was up on 
the tank watching the leai end foi a signal when hi1 ^aw the stones 
and d m th and a cai begm m lump l ie stated thai just is the en­
gines of the iwo 11..11 s \ iuc ahon* even no looked bock and saw a 
stock cai shoot acio^s ihe we-lboi nd ti ilk 

I>i ai i man .Robin on on N Y - 3- stared Hi >t he w as i .ding on the io,) 
of a cai shout 20 cai horn the engine that li f i looked orti llie side 
and -art a f u stme- ami <-on i aucL fl, uiir lhat pî -i as he looked he 
saw a (a. shot uj) in tl e an md the nev' < ai go to I lie <-ontb An 
in Unf lab' 1 No 10 s ei gme ei isbed imo Ihe cai-. Aftei the acti-
clem lie ' MV p u t oi i bioken wh°el J\ILI» undei the t iai i and s 1 d 
thai it w not hot 

Conductoi Su \e t t on No 10 stitcd th it his tiam w a-> inspected 
<I I ()}o(\o and ' l i d ] ' i ) i akes \eie l i a io 1 condition that he v> as 
i iJ ' . ig in (he leai C K ! of ilie SIM ond c 'i ii om the imaine and his ti am 
1 a I n \ .io ipp, o\i,u it"b 50 mdes an hour when be felt the bi ak.es 
ip f l ed m emergency, that this was the fiist knowledge he had that 
an\ thing w as w long and that an instant litei the c u s leit the tiack 
a -<<[ M i t ot1 iiilo i held 

J»i ikeni'n Yantdbuig on N ) 1*1 stated that the brakes on his a am 
appealed to Le m {rood eoidition and liiei<> had been no tiouble of 
V oi L no to the tm o ot the ac t idenL, (h it the hist he knew of any­
t ime hemg wi<nii \ras when h" felt the emeigency application of 
(bv1 I ahi- th it al that tune hi w - ruling m the b"girage compait-
jmrnl lie hca^d the ci ossmg whidle bin did not notice No 10 GU e 
a n ahum indication aid heaid no othei whittle 

Engineman Moult on on No 10 stated that pi-t bcfoie he saw the 
freight tiam his trim was luniiing about 55 oi GO miles an houi, 
that he -au NY—£ when it was between a half-mil^ and a mile d's-
tant that is they chew neai he saw a led flig on the freight on gme 
whidi a m m swung out ot the window , that jueL as he saw the flag 
Ins fiieniaii called to him That soon as lie saw the led Hag ho 
applied Ins bi ike- m emeigency, but thc i T had baieh time to take 
hold when some cais toppled ovei fiom the fieight tiam m fiord 
of No 19, and the collision ocu i i ed He said he hid no time to 
drd off O I pud the ie\ei-e le\ei 

Af the tune of the accident none of the employees had been on 
dut\ in excess of the statutm\ penod and all had had the required 
iest pcnod befoie gmng on duty 

Tirvestieaticn dohndeh de\ eloped the fact that a bioken wdieel was 
tie cause of the acadent The investigation of the bioken wheel 
nd it- m°te was conducted In "Mr Janie^ E Howard engmeei-

pln -i' -I, w he -e icpoit lollov - A< know lodgment i« made of the co-
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opeiation of Di P H Dudley and othei s of the New Yoik Centiil 
Kailioad and Mi Chis Cobb p -ec i etaiy -treasmei of the Mar­
shall Car TWieel & foundry Co J«u ml extended in acqumng data 
upon these wheel-. 

Ill P O M 01 1 H 1 1 _NC I M 1 I -PJIX31C1--1 

1 he bioken wheel winch can-id ilu aeoident to tiams NY-4 
jinl No 19 on the New Yoik Centi il Uailtoad, neai "Wateiloo Ind , 
Match 25, 1917, was a 33-nidi diilled-iion wheel weighing o25 
pounds It wis cast by the IVIai-li ill Cai V, heel &. Foundiv C o , 
Marshall Tex md boio the foundi\ numbei 0±0>J Its in IU c i-L 
by the same company, was numbued ' "i J5G The recoid- -how tint 
the-c wheels wen. pie-^ed on the ' a\le at the --hop-- oi tin bo i t 
AVoith &, Dciu ei CIIY Kailw a\ Clnhln s Tex Diceinbu 20, 1916, 
•Willi a pre^suie of 50 tons each 1 ne\ weie pi iced under Swift 
liefngeiatoi Line cat No 10274 u Cluldies- danuaiy 11, 1917, 
i iom which it app<\us that the\ h id been m H I \ < e lor a penod ol 
only 2\ months when the fractm. ol one of the n took phut 

C u i"> Ti L No 10274. wa- ilu fii-t cai OL ti un \ "i 1 md it 
Wcii Ihe belief ot the olhciil- oi the New Y o ' k ( i i i i i il I mi- who 
weie i ul \ at the scene or ilu accident th it ihe bioknn wlu\l w is 
on o'ie OI the axles ot tin n u tiutk of the cai, while it was uii-
doi btedlj on the -outh end ol the axle 

Diagram oi the tiack limine No 5 -hows the leLitne positions 
whieh the fi sgnients occupnd attei the accident flu list maile­
m m a weie on the south i ul 2 500 feet we -̂l ot Liu punt ol r h -
lailmetit Immediately In \ c ml these niaiks ,i -mill ^liinnin oJ 
the flange was found Next m ordei a huge ii mnuent computing 
about two-fiiths of the win -1 was found between the rails about 120 
leet east of the fii>t mark-

Next beyond thij. point - i \ Iragmcnts of the inn, plates md hub 
A,ere nattered along the u ick Fm i lh , it a distance oi 1 7 >0 leet 
we t of the point of dei iilment the bai nice ot the wheel w i- de­
tached fiom the axle md uinic to icst VJ feet fiom the tiack on the 
south side The tiack wa- examined foi a distance ot 2 miles west 
ol the scene of the accident but no iitithei evidence was lound at­
taching to it Parts of the flange weie not recovered 

The lelatave positions occupied b\ the fragments luinr-h ewdeme 
upon the inannei of failuie and the sequence in. which the bnei ot 
liiptiuc weie developed fragmentation seemed to h i u begun at 
the urn, the eaihesf icco\eied fiagment being a M i n l l piece of the 
flange A latge fragment was next detached lepie-cnting about 
two-fifths of tho body ot the wheel The balance ot the wheel re­
mained on the axle for a shoit time theie ifter since at this sfae^ 
moie than one-half of the hub cmeung the wheel seat wis un-
'>r^ken 
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A -oc tot tepi esentmg one-tw ellth of the BODY of the "wheel was 
bioken into small fiagmenfs Lbe pieces of which weie next seatteied 
along the tiack More of the hub was then bioken releasing the 
balance of THE "wheel fiom the axle Tins fragment, THE 1 digest of 
(he wheel, came TO J e=t on Ihe -n,,th side of the tiack 50 feet AWAY 
and 1 750 feet west of the point oi derailment a- abo^c stated 

In the examination of the bioken wheel and it- nnte conducted 
foi the puipose of asceitmiini: it pos-dile the tiu-e ol lhpfaiic, 
elfoits W ete directed TOW aid tin uh ntification ot the mil 1 il pio m ol 
fiaetuie The directions in w h,c b 1 ines of mpti.i e ti a\ eise i i-l ooi 
by means of which dat i the liniiil point is show u aie not a- di fi­
nitely mdicatecl on the fiacli u d -m laces of n on a= on those of steel 
In THE piescnt ca-e such c m Uiu» bu the most pait w a*- \ ei y ob-cuic 
IIowe\ei ONE of the ladial lire- oi lupture THAT "which passed be­
tween the letter-, " S " and ' 11 cd the w oi cl Mai-hall 5 shown on 
figuie No G had its ongm il - believed at the niu uul t i \ T ctsed 
the plate fiom the INN tow i il the hub This hue en nijiti 'i pi -ed 
across the coie leg opening ol the mnti pi ife uul o I ihe opno-itc 
SIDE of THE hub it pas-eel llnn'iidi the metal it a duplet 

These cuctim-t.ince^ u e m ntioned MIK e the hue of I uptui e w hie h 
detached the fiist huge li lenL of the wheel took a couise which 
has been dcsctibecl a- i con mon ONE JII tlie case of burst hnb= Much 
leliancc howeiei, is ])ku ed I pon the indications wdnch weie piesent 
on the fiactiued stutace- hading to the belief tbat the fr t̂ line oi 
luptiue staited at a point B \ ond the coie leu opening a^cl not at 
its -icles Theie was a sliohl BI i ui cation of the hue o I I ,IP me n low 
THE woid "Maishall 1 whu'i would be difhei It to u«r unl loi except 
upon the theor\ that the lin< of luptuie si u ,ed it the nm and TIA\-
ei eel that side of the wheel low nd the hub 

The lint's of iiiptuie on tie oi'tti and th' mini iaccs of tbe wheel 
aie ^ how n by hguios No- o and 7 1 lie \ liool bioke into two ] 1 I-
cipal fi igmemts, betw e , jn v hieh h n w i- > -I (^oi w hn h w i BI I ken 
into a liunibei of -mall piece 1 mi i. ^ o s show the l<x il sh it-
tenni1 OF the nm at the cue unit >M m i ot the -mall &e«Joi Paits 
oi the flange weie not i eco \ tud It IS legaided as probable that 
the mnial iiiptuie of the w her1 occuiied withm the hunts oi lh>s 
Ehattetecl /one of the Liead uul iluige Fiattuie oi the wheel b o i 
thehub,ortorelegopeniiig extending outwai d w on Id not be i\ne<ud 
TO LEMILT m such a degiee ol fragmentation as heie wiiiu- I d 1 he 
sti ength oi tne n m w ould c ill foi an intact plate it ihe nine ot being 
bioken into a ntmibei ot small fragment- to iiinu-h the neces-ARY 
reacti\ e foicc 

I-iiguie No 0 shows the appeaiance of the tiead of the wh"cl 
The ^uiface wa- m good condition and not -imee-tuve as i can-, ol 
ruptuic The limited weat ON THE tiead had not effaced the niuks 
of the chillei made when the wheel was ta^t 
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Figure No 10 shows the appearance of the fiacUued ^ui faces of 
the nm plates and huh A noimal depth of chill w as presented with 
a piogres^ne giadabon fiom the white non of the tiead tlnongh 
mottled non to gi ai m the plales and hub Ihe metal it the outei 
end of (he hub m both tins wheel and its mate was spong\ Tn othei-
ulnces the meral was 'oniid In the examination of the male of the 
In ohi ii wheel f/oneentuc lings wne taken out in the determina­
tion- of the state of lntei nal • dam- The positions ol these lings ate 
foi eon^enience sketched on this cut 

F P W U Y the flange ot (lie fiagmenl- ol the 11'Leu wheel weie 
broken off with a sledge, ill of which show M1 sound i ia tuies with a 
depth of chill ranging fiom one inch it 0 e flange to nme-s xteenths 
inch a1- the tread No thermal cia L- oi -hrmhige cracks weie rc-
icrled A cause for the lnptiue of the wheel wa- not ch-<losed in 
the elimination O L these fiagment- The bore of the hub showed 
a smooth (in ned suif.ue which app ried to hau- had a good beanng 
oiei th 1 full h im In. oi the wheel -e t The iecmcled mcssinc of 50 
tons i ' ed in pie-sjng on the w neel doe - not e nrv w uh it a i m e for 
luptuie 

Table No t gn e- the chemical composition o the broken wheel 
No 91051 and its mate No %0")u 

1 MiLi i\o 1 — ( V I N I U T A L TOMPORTION OF UIDNL M UHCFH X O P ')'I<J~>1 AND 9(7056 

( l Ion 

Com 
ll 11LU 

C r lpli-
U 

lot-J 

\l 11-. L >>,0 -l lulinr Sili (in Copper 

1 I S 
1 
i] i 
Ji 

J N 
l M 
1 >? 
2 Jo | 

0 41 
d . 2 
1 's 

0 1 0 4 1 
12 

(n 4 j 
4i (7 

0 , 4 ' 
1 l.i 
H II 

0 i J(I 
B I 
n' i 
djU 

0 04 OT oio.i riiti 
l1 1 JT i 
JT, h 

9b0n In b 

I I e .ih-enco o^ a definite- oi probable eau-f1 foi the luptuie of the 
v h '! .J, a im/) to it- (hemic il i ompos t.on or its phi ie al appc ar-
[int e Lav. -, to i < * i_s v' mat ion of sc me olh 'i influence to which 1* may 
l ine bee i -ul |eJcd 'J he Ice il A imre itaLion it the n,ir sugg^ls 
the possibility of some obieet baling hê en encounteied ol safTicicnt 
si7c AI d h rid in s to h.^ic broken off pie es OL the flange and implied 
ti'e tuv.i 1 1 o speed of the tiain wb'm h o tble was i n ^ noticed af-
lonlc 1 hi tie o no oppm lu n y foi anv obicct to gel between the 
wheed and hie i ul e\.eptin<> qmi" p u t of the hi ike rigging That 
°ome pah ot the lu ake iigg"m lell upon the tiack m front ef this 
wheel md was le-pon-ihle for the loc il sh rttermg ol the metal of 
the flange and h n a d -emm- a tenable explanation foi its i n dure 
lh imaiil r no other pai t of the tiam w as mi oh eel m (he dei ailment, 
the cause of whuh was confined to this wheel or the conditions to 
win. h it iv as exposed 



8 Iji 1 UUSTILL ( O M M T M 1 C O M M I S S I O N 

The new was entcitamecl In -nine ol (he officials of Ilu New 
York Cenlial "Raihoad that the fuluu was due to bur-ting ])i e—me 
at the hub Mi ( ha- Cobb ji -T < i el ai v-ti eaciuei of the Mar-hall 
Car Wheel &. Foundry Co id\ nued the -ame explanation Mi F 
K Yi d chief cngmeei of th. (TI dim "Wheel Co furnishes cWa upon 
the assembling of a 725-pound 1 1 bet 1 w inch w a- p ieced upon lis axle 
filth 611 tons piosvinc then In i e-i Itmg m a cm mnfererti d stress 
of IV 000 nounds pei squaie im h n nsion m the hub I'm ih wheel 
fi as subsequently loaded wdh O M I 2U0,00Q pounds withnu inn'uie 

The highh plausible c.iii e of i buistmg "nie-sme a* th'1 hcb being 
the pumai\ oi a cr ntributoi-\ influence in ihe fiartme of the win el 
w is taken undei con-idei.il ion Ln the examination of the broken 
wheel and its mat'1 r u d e n u ol bin sting pies-me at the hub would 
neccs-arib di-appca? upon ih '"leaking of the wheel, hence tins 
teat me did not admit ol dn it nn estimation altei the dei ailment 
Inlej-'al stre se_, whctlm, due to assembling conudion^ or f o cooling 
-tia,n> of fahi'cation, wonhl ul tor oi againsl i im'uH I f tin whed, 
accoidmg to then dneit'on m rhe hub, plate- md nm 

T he mate of the bi oken w In 11 w as ex mimed m H -IM • I to u - st i+e 
of mteinal stianis, that I- the ie=idual cooling •diams of fabiicalton 
aftei the ctutomaiv penod ot mnealmg to which all chilled wheels 
nie s1 b"jecu?d On ngin n - No- 11 and 12 are -ketched the locations 
of the concentnc rings on which the mmind ti nns of this wheel 
weie mcaMiied Pi imetm il mcl chnid meastiiements weie made on 
each f ice, the gauged lenglh- ot which aie mdu tied on the-e two 
cuts Wheel No 9G05h w I not photogiaphccl pnoi to liking out 
the-c con^ewtnc ungs hence ihe photogiapb of ino'hei wheel is 
used on wdnch to mebe de tli» positions of the ungs and gauged 
lengths 

Ihe measuied stiams md then eqnrvalent -tiessc- which weie le-
LEASTHL on the out lde fa e ot the hub p] itc mcl nm of figme No 11 
aie enteied on Table No 2 

[stTdms RELOADED -MD THEIR EMM ALENT STRT.'-E- ON Lancul LINRTIIS OL 10 INCHES EACH, EXCEPT ON hub 5 52 MCHI!), WIEII W I U L I MI CAT ir LO CONCT-ULNC N U I OT U L O U OL J,IUTED LENGTHS shoTn on JIG NO 11 ] 
T \BI I NO 2 1\ht.'! \O '»><> il>, outer fare 
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Shams of com pies ion pie\ tiled m the metal of the hub m the 

innci img A and in the 11111 Rings C and D were m tension and 
one chord of tmg li I he othei choicl of img B appealed to hare 
been m c ompi"Ssion , it=; lalne howcvei s was sinh as to cast a doubt 
upon tlu' lchab lit\ oi the delemination The metal of the pi 1 te, it 
mav be ^aul "\ as geneialh m ,1 ^Lnte ol tensicn 

'J be equivalent -tie-ses gn "ii ui the table nc ba-ed upon a modulus 
of ela-licitv oi IT 0(JO,000 pound- pei -quale inch Tests on cast non 
nuclei both tension and compies-ion on an i u i n v e gun non and 
sand ( ibting= the le-ult* of which appeal in Test- of Metals 1887 
and following yens mow a langc m the \alue of the modulus of 
giay and mottled cast irons Iiom 17 000,000 to 20 000,000 pounds 
pei squne inch ihe lowei A alne has oeen adopted m con\ertmg 
the shams mto stiesses in these niea-tncnient-

Tt will be rotod that the mteinal sties-es ol compression at the hub 
weie 20,0-10 and 1 i,")00 pouncU pei squaie in h on gauged lengths a 
and h ic-pe hvel\ yielding an aieinge "value of 1G 800 pounds per 
-quaie inch In the img next the hub the compies^ivc stresses had 
an aveiage value ol 4 590 pounds pet square inch Tn oidei to bti­
am e these ( o m p i ^ s u o stiesses at the hub both inside and outside 
plates were m a t̂ ite of initial tension At the nm theie was a com-
piessivc stress of 4 4^0 pound- per tquaie mdi at one choid, while 
it the < thei chord the sttcbs was negligible in \alue 

T i e sfi urs and fre^e^ of the inside f >ce of the wheel are gi\en on 
Table No 3 le femng to the gauged lengths which aie shown on 
figuie No 12 

T M T I . No \ -Wliccl Yo <)60~>C inner 1 

RAIR IN? RT II I-YD N 1 11 I-IR I R,I N IN SLIT SO T I \i< C<I ]I U 1 s i (I IF) IM I C- L U II C N I'TIN̂  ON HI B 
I> >J IN II.ES I RN \LU (1 ̂  S NIT IN O LTUTRN RU IIPIS 1 u INN OL J N OI I N I S IIOI-NUNIF, VO 1-] 

S T P ' ^ S (T\ I H •> 0">T I U T I J T I M TIL', 

1̂111 1 2 
H U B N IM 2 0 "101 

h 0f)<r - 0>)\ K M — 090 L)L> 7 
0 000' 

DI OII <) <joo i 
0019 

-0 000 
(I'LL o MI' i (I I NO> o olOo , o mo> 

I OX.'IV \ J I \ T S I I , T ' S L S ( P O U N D S P R P S Q U A T J I N C H ON: GALJG-BD I L N G T L I B ) 

n II 1! 
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1 IIFLL 

' . 0 
1 23IL 

/ i 0 I ISO 1 1,0 1,190 
LULIC L MIT PRISENT MI URN UI-TR ^I re%] • ETRI 1% OF U N I O N 

At the hub tbe compressive stiesses weie 23,910 and 27,030 pounds 
pei squaie inch, lespectnely, on diameteis at light angles to each 
othei The aieiage of these two values is 25 470 pounds per square 
inch On img T>' 5 chord gauged lengths weie established Each 
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tboid of thi r ling wa= m a state of initial tension, the niixiinum 
•value oi which was 4 OSO p-mud- pei square inch At the rim 4 of 
the giuged lengths showed a ^t.ue of tension, and 6 a state of com­
plet ion The tensile stresses 0 n tin- 1 ice of the rim were abreast 
the higner \alue of completion winch w i- tonnd on the opposite 
i ace '! he tA ,idenc\ oi the inJ<i n il -I i i i v <,\ 1 ilu 'i i m m tli" li'ib 
and p) ite-. ' o iodine those at i h \ \ b n - i' uul u \ lit those 
m the plate created when the w l u t l 1- pu--ul upon us i\le will 
be noted 

'Ihe fragmentation ot wheel \ o 0 4 0 ) 1 pi ec hided any chit i being 
obtained upon the tangential oi r acunileiential strains whuh ie-
sided in it befoie it was bioken f heie were no longitudinal stiam-
remaining in the hub 

Upon the completion of the-e mt a-uicnienhs the detached inn ot 
wheel No 9005(> wa- heated lot dl\ abieast seveial j f the gauged 
length- by means of an a'-eu hue toich Ihe h",ihrg was done at 
one place each on eaf h of the tm i -ides oi tl c M m md ai i Jifth 
place on the edge of the tlingi 1 he home- illivd to the no— 
section oi the n m shown on IM No 13 liuln lie tin -nh b i ilh 
heated on oi abieast the dilhuni gauged lengtb-

5 

7 
1 i 

I n l'S -0< -•, <<_' n i i i ii i J" \i) < . ] Nri OdOII M i l . I I; hi it a iii il ] 
p Oi' 1 il 1j\ L1k mini il- uf li i"* „ m ° u l k nplli-. 1 - • « \ • M 1 il l- h 1 i _ i_.u 
fc i \ '. a Ml J I'lit 1 1(1 (Il 1 II I, l\ Il 11 U g.1 ipoll k I _ Lit - V, • J i. ('''L LO^Sl 1.(1 

Tli" toich was d lectccl tgain-t one s| 01 on each section, lan-mg 
the tenpeiatuie at that p l i u to a chen\-ied coloi ovci an ai EA ot 
about f ] inches dimi^EI Dmmg the penod oi cooling <, ,v 1 de 
•\eloped on the arc ,^ on the tiiatl and on the outei ed'ie of tl t 11111 
On the tiead of the wheel the (l.icks weie of uieguhu io m non 
oji the n m they dei eloped m laibal plane- pai. dVl lo ihe axis of 
the wheel No sulfate ciacks weie Msible on the mnu ^uiface nor 
on the innei edge of the n m following the in-t heating with the 
toich 

The I ' m was heated a second time, on which occasion the im<h 
was moved along an element, heating each ot the zones a lcrg li of 
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(> to 8 inches At this time the edge of the flange was heated m 
addition to the four other places Thermal cracks developed on 
each of the heated zones during the cooling of the rim following the 
sec ond heating 

A peimanenl ch inge m length was found to hive taken place on 
eich of the gmged lengths which enibiaccd the heated sections ol 
the inn, one oi which showed an incieasc m length while each of 
tbe othei torn showed a deci ease m length Ihe n m was allowed 
to liach substantially a urnlorm tempeiature tluoughout Wie.i the e 
mea-uiements weie taken A statement of the peimanenl sets is 
given on Table No 1 

I F 1 ' I 1 IV L L 1 1 I ) R I I L X I 1 - . 1 0 

V I I L I N m I 

On I- ti i n 
L I T ol fl rn c, ilm^*-
O IT^I 1 ! c ! „ o f n i lVi fro n 
In L "nr m 1 hrn ' rl u ne t PI 11 
In il.' i c o l n n on , i L 1 n h 

11 i in 
f I i IUn 

u III , lUfil lin.11 s i I I I I L 'IL ! on the mnj r 

CI 
Ini 11 

1 'LIO 'or— 

T I L So I ' 
1 c 1 1 i I 

In in IK me; 

- N VOL - 0 I1' 02 
- 0IH)4 

h î FNI I Of io 
- n 10 - ir27 

om - CHH4 

lo ill " \ il I M E I I U L U \ ! i m i "iiol'in iiniiu1-v I L <" i n i I"n of nm 1,11 the SL\U il „ uî o 1 li n 'hs. 

The effect of heitmg the titad of the wheel appealed to result in 
a - 1 gin dmn union on gauged length f It will be borne m mmd that 
all oL (be guiced lengths were located on the inner edge oi the rim 
The heating of tbe tiead. theiefoie c in ed a slight shoiteniug of the 
mn"i edge of the n m to occur abr<\nt flic place which had been 
healed OidmaiiK an appuoiu change m length ot one 01 two ten-
thoa mcltln of an inch on i gauged length of 10 inches would not be 
rectaided as nguihc ant, owing to the manipulative conditions under 
wlfch these measurements aie gcneialh leqimed to be taken It is 
not feasible Lo regulate the t mp ratine of the material imdet exam­
ination and bung it Lo exactly that ot the slandaid reference bar to 
vlncb dl me '-mi"I 1,em- ne rderiecl T h o * indications on the tread 
y eie, however confirmed in tin more pronounced drfc lences found 
on l [ n other 1< 1I o . ^ of the nm The local h atmg of a section re­
sulted in lis fmil ^hoitciiing, notwithstanding at an intermediate 
stage of tho cooling theimal ci icks bv tension were developed on the 
heated aier 

The outei edge of the n m was lvated abreast gauged length 5 
1'pon cooling theie was a pennanent set in a plus direction on the 
gauged length located on tho mnei edge of the run A l b t the first 
heitmg this amounted to 0 0008 inch, and aftei the second heatuig 
0 0015 inch The permanent set m a plus direction is explained by 
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reason of tho final shoitemng of (h opposite heated edge hunlng 
the urn as a beam and lengthening Mic edge which was measm d 

Heating the edge of the flange abieist ganged length 3 caused i 
conliaction of 0 0004 nub V gi 1 ilei conti action was obsexved on 
gauged length 7 when the lnnei F ice of the nm w is locally heated 
and slill a gieat r conn action on gauged length when the inner 
edge of the l on w is heater' 1 ctw u R the maths defining il i \uemities 

The-e lesults show that 1 >c il hoidng had the effect of c nismg an 
ultimate contraction along tli dlgp oi the side OF the inn on wh ch 
the heating was done The-e d i t i add to our mfoimation upon ih 
eflects of those c onditioiis to w Im h wheels are exposed Tho ex pi (na­
tion of the phenomena lequno-. luithei expciimental mquny into th" 
mteimediate phases through wlmli the metal parses, the relations 
which one pait ol the inn I en-, to another dining the inteival of 
lapul heating and the moie niodeiate late of cooling The trans­
mission of s(iam« through tin inn takes places mnnodiatoh without 
sensible lag, differing es-int ilh fiom the -lowei U.IIIMIIÎ 'O > of 
heat hence th" mtermedialc s1 pes of stiain pim'iit NI.IM combini-
tions ot variable factoi - ,i< fouling to the l ite of heituig md tin 
mas- of tho metal acted upon "Wh-m the entire mass ot the nm was 
heated to high annealing ti mpeiatures there lesulted a final expan­
sion on each gauged length '-hmilu Iexults weie leached b \ an­
nealing the rings of gra} non which had been dot ulied fiom the 
plate 

Rings A and B from the ouiei plate of the wheel w eie annc ilcd it 
sevei al temperature^ The\ w c ic heated in tv inp'umg f in n 'u - w qli 
gas as the fuel, and slowh cooled lemainmg m the liunacei o\er 
night and cooling with tin m The iesult= ot tin mnealmgs are 
shown m Table No o 

TVIM NO J-—MJiccl^o '»>'''>h 

FLTEETS OF ANNEALING AT DIFFERENT ROINNEN1 NRPS TLET LCHERL RING RUN MIFRR pi ITO 01 GIIII,ID 'C N„TLIS OF 10 NICLIE-I EACLI I 01 LOCATION OF GAUGED LEI GIHS N.LG NO 11] 

RING 
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C( ÊI c OP< 1T ON T NIGEI LENGTHS 
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NRCEI 1 ) A 6 

A A A A 
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—0 00 M 02111 
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I IR ( iv U avc - T ND 1 R ILINQ 1 LI - 1 MUCILU's (URLLI MNI"IL NG 
| 0")1 TINS 1 OTNL EFTCETJ 

D B 1 100 1 000 _ NIIO 
0T6 

ORIS 0)(T FIRST "RMPILUIG SECOND ANNEJLMG 
! 

OLJ c mt)r> TOTAL CITU I> 
POSITIVE \ AIUES INDICATE ESPDN IONS, MINUS VALUES CONL RATIONS IN GAUGED LENGTHS 
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Win cxpo-iue lo 1 ± 0 0 F the in-t nine ILL ig tempei ituie ring 
A showed a conduction on eaeii d im ete> the \ due ot which weie 
0 UM__3 inch AND 0 0 0 2 7 inch ie-pectivel} Expo-mre to highei 
tempei atuies it-adted m an expansion alU'i each anncahrg which 
leached i total of 0 0 7 5 1 inch and 0 QB'\6 inch le^p^ctneh, aitei 
the lnglied annealing temper inn e, 1 9 0 0 ° B Ri I G 13 expuided 
ne.uh die -ame amount alici annealing at the nine maximum tem­
perature 

Subs 'cpierr h the INN was nmealed thiee tunes at tempei atm is 
langmg appi oxunatel\ fiom 1 fi(>0~ lo ahoie 1 , 0 0 0 ° h din heitmg 
was I 'O e in a g.. liuaaoe the c ipac itx OL which was o\eitaxi>d bi 
the M / e of the nm It w ,u mc on\cnient to heat the I nu uniformly 
aiound its ciretu.ifercme and no attemp1 \ is made lo DO so Table 
Xo G gne - Ihe siiue ->i\e amount- which the nm expuided altei 
each annealing together with the total and aggiegrte cllects 

T LIT P \ * O 11 —\\ h( 11 A I RH>(J~>b 
[ F R - C U O I N ? .1 NR 0 DIR< R VI TF LIPCRRTNI*"- ('IT ICLINL R IN OF WIND ON -,IIIG!>IL LENGU > U 10 I K I I P S OITLI 

]<OR LAC VTIOTI OL S, I I-,•*<_ KUCLHS SEA !;> "NO 12 \ 

_PU IN FI II -
R LI«— L ' 1 1 X R I 

TNRI ('1 ,RN I I 

1.00J I II 1 KIO 

L.SOO LO 1 9004 

I) I0G'1!) 0!V> 
I 0I 1241 0123 
1 0704 1012 
L 1 

I 17°4 1117 

SUA _ ^ A E EF IT L1- O T „ MIGUEL IL.II 17 HI' 

0 02 ILL 0 M , 0 0101 0 (I 2C.0 "U4 0 O.^S' I WIST) 12.1 
OOOO (IWI1 0104 N 16 IL 001 DIM (>IML> 0'LJL1 

AS.fi IO.3 I (UI J"fi' OI [> I N . OIOI O> ~ 

1151 1210 >UB 3UR OSH I4LH 1S2" 

R OM II 1 

II I IMIE.IN U 
->R>RO LL T I L L ! 1 I L U G 
I'URCL T I M E IMG 

LIUAL PRECIS 

^CF,I.-, I E ULI .1 ON 10 G-.IV.CL L L J I F . 1 H4- I 2"S2INEV .UCIIM " N N L I A L _ \ P " N . S I O T I 

During Ihe hi f annealing of the H I M a hea\ v stale w us laised on 
Ihe ec non c o \ ei <H1 by gauged length ^ 0 , 1 0 h and 2 On OIBN paitfc. 
of the inn a led oxide was formed W hen cooled, the I ' m showed a 
peimanent expansion on each gauged length \ar\i . g m amount m-
coidmg to the ternpeiatnre to which tint part h id been exposed 
On the srelo winch teached the highest tempeiatuie the e^pinsion 
l cubed a maximum of 0 1 2 m inch On the -ude of the lowci rnrcah 
irrg temperature the minimum expaus.on w a- 0 0 1 0 1 i.ich 'J h^ total 
expulsion on Ihe 1 0 chord measui emeni-, lcpiescnhng the en'ne c m 
cumfeience of the wheel, was 0 4 7 9 9 inch, an amount which I - nearly 
four tape sizes, as wheda aie measured 

The second annealing of the n m was at substantially the *=> une tcm-
pei dure as before resulting in a limited increase only in. circumfer­
ence Ihe gun was 0 . ) 0 3 inch Ihe inn was annealed tot a thud 
time or which occasion a \ c i \ high temperature was lcached espe­
cially on the -ude near a gas port of the furnace A heai\ si de was 
raised on the sectrorr covered by gauged lengths 4 to 8 , inclusne, wdule 
m that part coi eied bv gauged length 7 the flange w as sottt nev1 o \ the 
1 eat and sagged The n m as a whole, was waiped This annealmg 
softened the chilled suiface of the tread Theie was now a furthei 
decided increase in en cumfeience amounting to 1 1 9 3 0 mches The 
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aggregate effect o l the thiee amu ding- was an mciea-c in uidim-
ference ol 17232 inchcb 

"Without showing the 1 el it Lie clfuts of annealing tempei vtui e-
upon gi aj , mottled, and white < i-L n o n these lcsults, neicifhih— 
showed the decided rmrevse in diiucn-ions which each kind of non 
expediences when exposed lo tin1 ii'id ei leuina dines But these 
1 esults must 1 e taken m u n m c m i w n h t> u 111 * is ul 1< < al heating 
in which e\mence w as pi escnti d 11[ i 1 mil a u o i m 1 •>L > o iti ac turn 
in dimer'ions, ietui's m w'uih ilu1 ih, i mn ( 1 \\v pi m m h'UL -els 
w etc ici ei-ed 

( hiJled non v heel1- niamt 'in i h u n u giit \ ' s a w hole md i ei i 
m sn\ ice ittci the ton uidon n i l u i m l imcks It 1- a u ul I 
ol deep mtere-t to ascertain ,\h i n I in I, -a. ate oi condition of the 
metal enables tin- to lie atom o h h .1 Ul wheels nude, present 
condition of eivue aie h.ibie l > m u h e u i r g locallv thiough biake 
CVLIO. RIIQ elitet on biake ho ' - I- olnious They aie bioken up 
by uu'iiei ous thei m il < l a-'k-, 1 I 1 I - uc net is J V n> hold th 1 pieces 
togethei 1 hi rural ci at I: m -I I1 IM . e d w n h gi. ' J ic 11 IF \ >'ot-
withs 1 didii g the pi '-cni. _. or 1 ii 11 ill c lack- m t lid i d \ i i '- 11

 ( i 
with comln tieads, 'hell oi,(- o d -lid fiat - jot- 1 _ \ o M ' I lo 
p I loini then ueu -. ly tumii ' ' Wnm iln- , v d l ' M o! ,i 
foi mane c is well known the re - m- ue not well nuclei-food >ome 
ol the tcsults heie piesenlcd t i- i \petted, will aid m such a line of 
liiquuy 

Anothei phase of the -ubuu pcitams to the coaling strains of 
ftbncalion The> occur m n 11-- md ate pi oh ibh le-s complex th m 
tho e which result from loi A he ding Ihe niti d h m - o to-e-
pre-sums n the hub of w l u l >o %0">fi won! 1 >n C - i n \ od TM 
metal rn resisting bin ting -li im- at the wheel it m hi< < d In pie-s-
mg the wheel on its axle Mi F K Vial, m DI TU—mg the subjeit 
of the piopei tinning mil ill'M mces in ht d (he wheel se it call a 
attent'on to ' bin st hi bs s i i ilbd md 1 a \ s f he stai t of ,i bin -t 
hub l- rot ne\t the wheel -c ii but occurs it the coi e leg and pio 
giesses tow ud the wheil -i\d, the crack gi ulualh wulenn g until 
the wheel seat is ie .ched At this point the ciack has widened to 
such an extent that a po-itne fiaetuie of the metal o cms g n m g 
what is termed a bui-t hub' pie\iou-l\ l ining lcmaiked that 
ii <u tines of tin- kind -tailing at the coie leg ha\e ' ciossecl the head 
of the pan coie opening and m rde then appearance on the face side 
of the wheel, -phttmg acio-s the ehaplct and then limumg m'o the 
single plate " 

Ib is desciiption by _Mi Vial tiaces the couise- of [he lice of 
rupiuie m the pre-ent wheel m le-pect to the huh md idiacent paits 
of the plates The initial compiesMon m the nurd of the hub and 
the initial tension in (he p 1 ites as witi e ,-ed m (he mate of the broken 
wheel each tends to lo' ate the incipient point of iiipttrie m the pi ale-
since a bursting pies<mie at the wheel seat must hist o\eic.m_e tl e 
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slate ol initial compulsion beioie a tension frictuie can occur The 
maximum tensile sticks m tlie inner plate and the minimum compies-
sion at the limci end OR the hub stood to each othei n 1,080 to 23 ^10 
I i the mate ot the bioken wheel is a farr example the relations he-
tween the hub metal and the plates foi other chilled wheels aie I spie-
scnti d in the e^esuhs Tlie TVidence famished bv the tr Ktuiccl bin-
taas ol the bioken wheel indicated IIOWCMPI, that the li .e ol lupimc 
«epai at me; il e fir t 1 n ge ii a anient tiom the -mall ^ectoi md p is-ang 
b I\ of i ihe leltei^ u S and I I o i the v oict ' Mai shall 1 h i efoie 
dc -u] 1 ed Ind its ouam at the nm and th ine traveled thiough the 
sn ale plue tovaul the centei The shatteied pennon ol i 1 e t ieid 
a d danae fur mbeel ewdc-oce consistent with that oi the t ac uicd 
smface OF the plate 

Wh'els ate subletted to 1 ule blow on then flange-. The llanae 
wo\-\ oi v t i el and m i s tes fil\ to this ac<ion JN the ck-IAN of 
<dnlkd II OIL winch meat stien£th ot seelion is movicied T̂ M.I'I --ule 
h1o<,\ - riic double pi >tc at the 1 lib j o *et nei w 'ih 1 he b u kefs, of 
w hie h ib I e ie i I - am tou ,NI 1 h e nath of ' ] e sinalo nla' e ar ^ 
!' !e imaus pio 1 n e I SO mc (t t ' -1 . EIU' i 'm u1"' Iii \ »- a J ,a < s b 
ll mae ol I be wheel c a u e tensile (i ,nu v hie h the pi d u d sub arc 
iconned to iec;frt ihe spo IAIRE^ of metal at the oi i-ide eels ol the 
hub, OJ. il ese wheels w ou'd detract fiom then stunalh m th s dnec-
thiii, till thei e was i o ev idence of f.cdnre m this in umei 

Foioecl ^teel wheel- ha\e exinuited fiactmes dtnbut<ddc to re­
peated fiance blows figure No 14 lllu-ti ites 1 uch a liacfuie i i a 
Joined s'eel wheel The initial point of iiiptuie is indicated In a 
-tai sked bed on t , ie cut lb OM Ibis point 1 he line of iuptme extended 
m euli dnec'ion until tb^ liacltue oi the plate and mn wis com­
plete A hot nm u d cool plate intensify the ladial sti.ans OF ten­
sion in the lattei while tbr- intern il "tninis OF compicssiou acquncd 
at tbe tiead due to the cokl-iolhna action ol a foiged st^el wheel 
would still fuilbet increase the ^tiams m the plate The ngichty 
ol tbe metil OF the tiead of a chilled NON wheel piobably juesenes 
it agnnst chance OF internal -tiams mamenlmg those of the plates 
by -en ice conditions Upon this featuic, howrcv er we are without 
experimental evidence 

SRNNIARY 
Duecl evidence attaching the responsibihh OF the f ailm e of tins 

wWel to an\ stm tm al defect exhibited by the fi laments OI sug­
gested bv the le-ults OF the examination of its mate was wanting, 
and IN the piocess OF elimination attention is directed to some ex-
trmentis source as tbe probable pio^imate cause OF lis failuie The 
wheel was piaetically new It had been in service onlv aboul two 
mouths, during which time the w eai at the tread had hardly lemovHl 
tl e chiller marks OF iabricatron The cuifacc of the fieacl w as in 
good condition Theie were NO thermal ciacks M evidence The. 
fragments when examined at the time OF the accident were cold 
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The lial.es had not, been -id 1m -onn1 time pnor to the undent, 
heme ->o o < ssion ai o-e hii the h"anng ot the wheel The fiaudued 
sintues slio^od no ca-tmg semi oi u :uk In ihe subsemiem ex­
amination the fl uige of tin w bed w a- bioken w jfh a sledge hamim ' 
dd idling fiagimmi- I k i u the uil ie cuoumleicnie the flange di 
pi ii mg sound n'( i il fin oii'-dio'U 

Tb» metal at the hub on the onb de of ilu1 who'd w 1 3 -pongy m 
both ihe bnjken wheel and its mdc— i -once ol wi \K ie-s On tho 
othei hand theie w eie mteinal Mi im- oi m,i ,pi c--ion m 11 c hub of 
the mate, w bich, it the; wcieof i h c M i m d igue in ihe bioken i heel 
bctoie its fiaclme would m i t e m l h -nengihe i it against Ii I'l'im 
beginning at th" hub Sham c of ten-inn e\i-ied m ihe plates ol ilu 
mate 

1( is haiclh piobable ihat T , put id point of riipUue wa« at the 
plalesoi hub bid idtb/n th u ii .ni o i h e i i m atormai '•he flange 
T]ie position ot the bioken p u n <d ihe wheel as the weie scit-
teud along th a ii nk le ids to ihe >e!ief lb n ( fiactuie b^gan at the 
inn Fuhbeimoie one of tin1 i ii mil lines 0 f i nph i e lodging 
fiom the *•>( mew b 11 .rdi-uuct md' uions on the liactuied -uiJ i e 
n)ieaied to h n e had lis oi igm n t j) •» i n ji l'he 'lenei al sh n I nd 
st.neol thetlmge u d run lot uh dso leads to tlu-1 mfci e u th d 
the oi igm of nipnuc w as at thar id u e 

Jn nae-1 ot a < uise ol the I uh n ol the bioken wheel m llie ex-
ann lahon o+ it maie, featuie- ol gen-ial mteie-t were deu loped 
The si ale of sfi mii within the m i i! o ' th' wh f jel ^ is deteiinmcd 
a'-o dala ai'iun I upon Ihe e'l > - or men b'Miin<> of the 1 mi ts-
s milalmg to the 'onchtioii- of b mmg i xpei n m d in sen u 1 hi 
addi k 11 lo ihes' i dele, mm at ion- «h(." weie oilmen dion- u p r m ihe 
change- m dimensions of gi a\ iimi migs liom lb< p h W iinL llie 
chilled u on ot the n m of the w h i aim ui u hul bun snbjei ted to 
dime ihng femperaruies 

The pioblem piesemed m tin- < \ i. n Luai w -, to find the < uue ot 
inptuie of a (ompai iti\th m < >\luel l ining i safisfaiton ch II 
the fiactuied suit ices of whun -bowed good metd, the condemn 
of the tread aho bmng good ri he nam moiummts weie noimal and 
satisfactory 

The explanation is achanced m i 1" hi d\ of the report that some 
part of the brake nggmg was n-pon-ib e ioi the local shattering of 
the nm ot the wheel and the pioMinaie came of its niptnie Othet 
explanations ha^e not consi^-tenh met and h irmom/ed with the con­
dition- known to haie picn ailed lespon-dnluv theictoie attaches 
to some extraneous cause of which lailure of die Make nggmg 
seems the most plausibh 

hlespectfulh submitted 
W F BOKIAND 

CHTTF BATEAU OF SAFETY 
n vsiiim .uunyi\niii\rnruHiiL i 

http://lial.es

