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INTERSTATE COMMERCE COJ/^ISSION 

REPORT OF THE DIRECTOR OF TEE DJREAU OF rATETY IN RE IN-
"tfiSTIGATIOK OF AN ACCIDENT V.TlICH OCCURRED ON T^S 
IENN Si L V AN IA PAxIROAD AT 1̂0 CAN AQUA, PA , ON uAY 19, 
1^30. 

August 6, l'-*30. 

To the Commission 
On May 19, 1930, tncre was a derailment of a 

passenger tram on the Pennsylvania Railroad st Mocanaqua, 
Pa., which resulted m the death of £ employees, and the 
injury of £8 passengers, 4 employees, and 3 persons who 
were 121 a rumding adjacent to track which war struck by 
tiie derailed ergi ie Tnis investigation was made in con­
junction with the Public Service Commission of Pennsylvania. 

Location and method of operation 
T v m ace-dent occurred or that part of the Sun bury 

DxT!"isio'' exte ' in~ eetwem Sa and Fiikes Barre, Pa., a dis 
tance o ( C2 8 m l m . in tho vicinity of the nomt of acci­
dent this is a double-track Dine, over which trains are 
operated by time-table, nram orders and a manual block-
signal s\5teLi. Thv icmbit occurred on the eastbound track 
at a point 368 foot -< o -u of the station. Approaching the 
point of acciaent noia the ./eat tho track is tangent for a 
distance of 800 feet, followed by a spiral/curve to the right 
554 foot in length, having a maximum curvature of 7°45', and 
then tangent track, the accident occurrmg on the curve at a 
point 114 feet from its eastern end. Tim grcde is practical 
ly level. The m a m tracks aie parallel d on the south oy an 
eastbound parsing track and on the north by a westbound 
passing track, tho east switch of the westbound passing 
track is located at the eastern end of the curve. 

In the vicinity of the point of accident the 
track mvolved is on a fill varying from 6 to 9 feet m 
height on the north side and from ^ to 6 feet on the south 
side, and there is a concrete una^: -crossing located aoout 
30 feet west of the point of derailment. The track is laid 
with 130-pound roils, varying from 29 to 39 feet m Imgt-, 
averaging approximately 18 ties to the 33 ft. reiD , smgle-
spiked, ful'y tie-plated and ballasted with crusned lime 
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stone to a depth of about 14 inches. The line and surface 
of the track ere good and the track to well maintained 
Tne maximum speed permitted by timo-table on die curve in­
volved is 40 miles per hour 

I t was dark at the cirae of the accident, which 
occurred at 11 41 or 11.42 p m 

•Description 
Eaitbound passenger train extra 3011, consisting 

of four coaches and one oaggago car, cf all steel construc­
tion, with the baggage car m the rear, hauled by engine 
5011, wes in charge u f Conductor Kciss and Engmeman Cleaver. 
Tins trem W~J a special trem on IDS return trip from Har­
ris hurg. I t deported from Sunbury, Tc., 47.3 miles we&t of 
Moeeuaqua, at 10.41 p. m. , passed 'Vrcn Tower, the last open 
office, 4,723 1'oet west o f ^cccnaqua, at 11.40 p. n , and 
was derailed at ̂ oannaqua while traveling at a speed estimat­
ed by members of the train crew to have DOen about 40 
per hour 

The entire tram irj acremled, the engine turned 
over on its lelt si ac -md skidded along over che r .lis of 
the westbound m a m track to a point 470 feet beyond the in­
itial pomt of dein1 ImonH , knocking down o stool signal 
pole located 160 feet i ̂  L of tho f i i o t marks e f derailment 
and 5 feet north a-f tho "Cstbuund tricX, and badly destaging 
tne basement wall of a hetel located bO feet beyond the sig­
nal pole and 8 feet north cf the track. The tender came to 
rest upright, but m reverse pobit^cn, netween the m m 
tracks,near tho engine, raid the rear te :eer ir,iCK came to 
rest m a diagonal position on the castLemnd track 80 feet 
beyond the tender. Tho left forwtid tender wheel »as broken, 
the axle had been pushed thr 'ugh the web of the whcel/md the 
wheel was Hanging on tho axle between the braker hub and the 
opposite wheel. The break wis ab^ut naif way between the 
hub and the tread, and was irregular, varying from 10 tc 
11 b/4 inches from tread of wheel The first car came to rest 
on the eastbound passing and main tracks with its rear end 
against the pilot of the engine; tne remainm^ cars were 
derailed m a general line along the eastbound track. The 
employees killed were the engmomur ard fireman 
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Siuiruary of deuce 
Poad Foreman of Engines Warren stabed thao he i T i e 

on the engine of e-ctra 3011 from Sunbury LO the point , f 
occiuent and during tho entire trip he noticed u o unusual 
condition tiat gave h i E . any warning that any tiling v/.is Tmraig 
until approaching the station at Mocanaq.ua when the engine 
ian over soraething bhat seerel like heavy sand.d rail end 
caused the fire to fly from the duving and engine tmck 
vheels higher than the running board and it t'ett as if tie 
engine dropped down and broke in two. He stated t h a t be­
fore lca/mg Sunbury the brakes were properly tested end 
nc assigned tno engineman m inspecting the engine which 
was found m excellent condition. The air brikes were 
applied sever:l times en route, working pimpe^ly at all 
times; and at Nescopeck, their last st:o, he omrmended the 
crav for the excellent manner an which tne tro.ni was being 
handled Upon approaching hTren tne train wnk traveling at 
a speed cf between 50 md 55 milea aer hour wnen tne erigme-
man reduced the speed slightly. After passing Wren he fur­
ther reduced speed until after sounding the whistle f o r a 
road c r o S o i n g , located ibout oOO feet west of the point ci 
derailment, when ne cperied the chrottle aligntly to give 
the engine more stem., m d he oh ought It wa? traveling at 
a speed n^t m excess iron 38 to miles per hour when 
the derai I r ieno occurred ^e later apual ̂ fied this statement 
by saymg ^e was positive that tnis estimate was within 5 
miles per n o u r cf t h e speed, i f the tram at the tr e o f the 
derailment. Hood Foreman of Engines Warren said tnat tne 
t h r o t t l e was net closed by tar engmemi nor che a m brakes 
applied at the tune the engine wes derailed 

The statements of Conductor T m s s c^rroDerated 
those of Food Foreman of Engines Warim as to the satisfac­
tory operation of the trem from Simb"-y to the pomt of 
accident. Conductor Kei es was rid ng m the fifth car and 
upon approaching tne curve west of Mocanaq.ua he felt an 
application of thu air brakes, as oas cur reached the sharp 
point of the curve he said the bm<es applied i n emergency, 
lie estimated the speed al the tram at the time of the ac­
cident to have been 40 mles per nour, and prevmuc to the 
service application it nad been traveling at about 50 mles 
per hour 

Brakenan ^chinnel and Cur Inspector Lewm, whr 
also were riding in the fifth car, stated that tney noticed 
a service application of the air brakej before reaching the 
curve on which the accident occurred, and they felt an 
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energeney application wnnle rounding the curve, the derail­
ment occurring alnost immediately thereafter. Brakeman 
Schimnel estmated the apeed o f tho train to hrve heen 50 
miles per hour before bhe service application o f bhe air 
brakes was made, ^ar Inspector lewis had boen assigned 
to ride this train fron Wilkes ^arre to Sunbury and return 
to look after the a:r brakes, and he stated that the brakes 
vrerc teste.? and that they v ""rked piapcrly en raute. 

Assistant Ec^d Foreman of Engines G-rasey stated 
that no arrived at the scon: of the accident abcub 3 a. m. 
and nis inspection of the engine upon his arrival, eo well as 
after it had been placed on its wheels, disclosed nothing 
trm t ca;i(? hove c -ntnbuted to the cause cf bhe accident 
Tlm,rc won no indication ct bant >xles, th^ flanges v/eru 
ga^ed, tne wheels n.ere trammed and r.easuied correctly 
face t; face, and there was no excess_vc lateral Pis 
mspccciun of the track disclosed ŝ rio heavy dust upots 
on the hxgh rails of the carve, these rails having b̂ -en 
turned over. These du3t spots appeared to be crushed 
stone haJ last. there were four or "five spots, each 1'rcn 4 
to 8 inches ar ] ougta m a pr bably 4 ta G feet apart. lie 
locked icr noi res A n d m 0 markc mi tne wheels if blu engines, 
but could n^t rma any, n,r did ^e see any on the wpp >site 
rails. Tt as& a n "par mi that the engine was derailed rt , 
the point tuese s ots Tmu r j Ccund, °nd tnat the pivseure u f 
tne derailed wheels imaLSt the n rth rcil/burned it ever 

Superintendent Grtssitt stated that en the morning 
of May 19 he mas an tin a train from Ne^cepeek uo Sunbury, 
riding m one of the ccaches, and it w 1 in cnerge tf 
the some crew as on the return trii when the accident oc­
curred He observed the handling of the train and it was in 
ell respects satisfact cry as to ariformaty pf speed and 
observation of speed restrictions, at several points no 
check jd the speed by im lo pasts, and did nob find the speed 
exceeded at any time. Subsequent1;,-, m examining the track 
and equipment to ascertain the c ee jf the derailment he 
could find nothing on the engine i ' tender thct would seem 
to contribute to the accide <t There was one broken wheel 
on the roar truck uf the tender, ehewing a cor pi ote break 
around the nub. This was the lefu leading wneel of tho 
rcor truck, but the condition of the truck was such that 
it was clearly ostabltsned in has mind that this was a 
result of tho accident rather than having had anything 
to do with the cause 'f the accident. Tho fracture 
appeared entirely new, no flams being visible and he 
saw no slgne i f the wheel continuing tj turn after the 
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fnocture He thought that trie fracture occurred close 
to whore tno truck cane tc rest. Eis examination cf 
the track brought cut nothing additional to that 
disclosed by Assistant Road Foreman o f Engines Goosey 
Superintendent ^rassitb said that it Wd.a his ctinicn 
that the derailment roeulted fron ballast on the high 
rail o f the curve. 

Track Supervisor Whisler stated that the track 
in the vicinity of tho point o f accident was m good 
condition. On several ocean ms within tho last twe 
months reports had boon received c f obstruct!ms en tne 
track approximately i njle east of the point of accident; 
several nits that would fit a 1 1/8 inch bolt wore found 
on the rail head about 20 feet u]art, switch lumps had 
bce^ found orcxen, jnd stones and tree limbs hid boon 
foi nd en Lhc trncK, but the guilty persons n t'us latter 
case //ere apprehended end convicted. 

Edward Miller stated that he /;u;> walking between 
the westbound a m and paaoing tracks vfien extra 3011 
approocned and as he reachea a >p̂ lu,vay crossmg located 
about 500 ^ect frcn curve Lhe tram massed him and he 
saw Dig flar.es arcund the wheels as tho train rcaened the 
subgrade, m d he tun^i heard a crash. Judt bef jrc the 
crash he hud been funking that the tram would never 
make that curve due to its high rate of s±_>ecd. 

Marion Yarrish ctetel tnat ie i;as at a store 
located abeut 1 block west of m e crossing v/nen the 
tram passod, and ne ncticcd it w s trave"1 m g fart and 
thought that it was the regular tram t-vmg to .xoke 
up ti e 

Joe Gcrski, v.ho was standing m tho doorway 
of a hotel on the north side o f the tr^ck about 600 
feet west of the curve, stated that when extra 3011 
passed it was traveling at a ^retty high rate of speed 
and he saw spax-ks flying from the j-ukes of the cars. 

As a result n" the accident twn rails we \e turned 
over, and two ethers were partly turned ovei,bhosc rails 
were the high r north rails uf the uastD^und track The 
first mark of derailment was a flnige r.ark found on the 
4th tie, 6 foot east of the receiving end r,f the first rail 
involved, w l i L c n was partially overturned, designated as 
rail "0", and 6-g- niches from tho base r f the soutn rail 
on tho low side o f tho curve m e number cf the flange , arks 
gradually ircreased to 7 on the 36tn tie, ranging fron 13 
to 24-jr inches fron tho base of tno soutn iail The track 
was badly torn up beyond that point for a distance of 300 
feet. The first nark of derailment outside of the n^rth 
rail appeared en tno 14th tie fron the tie on which the 
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first nark was found. It T>'dS scarred ?i j-D.ch.es outside 
of and north cf the Dase of the rail, apparently hav­
ing hecn male bef.ro the rail was turned over. The 
next m^rks appeared on tno 81st tie, a scratch and a 
flange nark 5 3/4 inches and Vg- inches, respectively, 
from the uase of the rail, flange marks then appeared on a 
number of the following tics im til/the 52nd tie, on 
which there were 6 flange r arks ranging froi- 6| to 
16y- inches from the case of the rail, there also b e m & 

scratches and gashes between the 21st and 32nd ties, 
apparently made ly sone object a ragging, the ends of 
the 31st ic 36tn ties v;eru Ladly Lettered and crushed, 
and there were tiharp jagged cuts ccr^ts the enda of the 
35th and 3Gth ties Flange arks vere found on the 
tops of the first tawee overturned rails which show 
the" v/hcels passed ever the tops ef these rails before 
they were over mimed. Tnere was a scarred line on th^ 
top of the r nil head 12 feet fr-on the receiving end 
cf rail "0", about l/?2 inch deox wide, which ran 
along cn the head, \ inch from che gauge side to a 
point 6 feet from the leaving oil a of tho rail where 
it then erossou. tno need md ran ' f* the leavng end 
r f the rail 2 inches fr n. the gauge tide and continued 
on over tho head, 'f the Seconl rail or / ill " j l " , 
running off tno outside edge of this raxl 26 inches 
from the receiving end -his nark was maJe bv some 
obj"ect drugging, or hem , carried paitially suspended, 
and was uababiy rnde by the same object that cut, 
scratched and scarred, tie ends of the ties north jf 
the north rail Tieie wore, however, two distinct 
flange narks varying m length cn the lie"'1s of both 
rails "A." and "B" . the first flange r 1^ : started fron 
the gauge side of rail "A", 15 foot 9 in'nos from its 
receiving end,the second r.ark started fr i. tho gnug<~> 
side 25 feet b inches froi tne rcce^vm;; end, the ahird 
and fourth flange i arks started fr ̂  the gauge si,1c ef 
rail "B" 14 feet 6 inches and 22 feet, respectively, 
fron the receiving end. Marks of ?i conges were found 
on the inside web of roils "0" and "A" which shewed 
clearly that the rails turned evoc* i nder moving waeels. 
There were found on the top surface jf rails "ATi raid. "B" 
areas which were covered with powder of crushed liriestone 
Analysis made of this powder showed it to be of the 
sane composition as pieces ef cru.nhed. stone ballast 
taken fron the track in the vicinity of the point of 
accident. On rail ''A those areas were from 6 to 10 
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mches m length and weie located 4 feet 8 j_nob.es, 
6 feet 4 inches, 15 feet 9 inches, 16 feet and 28 feet, 
respectively, fron the receiving ena of tne rail. On 
rail "B" the areas were almost continuous frno one 
end of the rail to the other and indicate that prices 
of ballast wore cr shed on the rail at intervals of 
ibout every two feet for the length of the rail. These 
deposits of In estore dust were diy and adhered to che 
surface of the rail only frmi the effect of the pressure 
of wh.ee] s, the powder could oe blo'wn off or d tsted off 
easily -Croi. the nature of ohe deposits it does not 
appear that many v/heels ecuid have passed over the rail 
after the limestone was crushed on the rail. 

Engine 3011 _s of the 4-4-2 type, having a 
total weight, eng ane and tender, of 348,500 pounds. 
Inspection of tnna engine after the accident disclmod 
no defect whicn could nevo cms,-d or contributed to 
the cause of tho acciient. The wedges were "1] fr^e, 
there v»~ere no bent axleo, fl nges r ad not been worn 
below the condemning 1: it, the forworn track; showed 
no defect The clearance oetveon the driving box and 
frame Y/cre less timn ami al, but this was due to a 
broken frmc whtch resulted 4,ren the a.cideut The 
spring rigging wis intact, the engine -appeared to have 
been well equalize^, and all moasureao-.ts were withm 
the required limits Engine 3011 was Last given monthly 
boilerwash en May 17th, at which time the wheels were 
whitewashed and an inspection male for wheel defects, 
the wheels ware, however, not whitewashed near enough 
to the hubs to have aided m the dotecrmen ef a flaw 
at the place wnore the left IJC . 3 whetg, nf the tender 
wus broken, it net being the practice to Luck for 
defects so near te the hub. The tenter m equipped 
with four-wheel pedestal trucks, the wheels were mule-
by the Standard Steel worko Company and are 36 inch, 
wrought steel with 7/8 inch web, tne axles are Lra. 7 
and the journal 5| inches by 10 ±nc ie3. The left No 
wheel, which was Lroken, has the fc.llev.ang markirgs; 
Vflieel number 437, heat 827459, and ohe date 10-29-24. 
This wheel was carefully exor mod following the accident 
but no evidence of old flaws could be found. The 
break wes a circular break around the hub, varying 
fion 10 inches to 11 3/4 inches from the nub, the edges of 
the break showed that the strain which broke the wheel 
had been exerted laterally by the axle and that at 
the moment the wheel broke, the nub pushed through the 
break, and the n r of the wheel die wed down on the 
inside of the hub on the axle There are battered spots 
on the hub and axle which were made by the n m of the 
wheel and the peculiarities ef thme marks slmw clemly 
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that the axle made a numbei of revolutions after the 
breajc occurred, and that the axle v/as turn T i g faster 
and wo-thm the broiien rim. There were no nsrks on the 
wheel to indicate that the wheel had received a sharp 
blow Tno axle v/as true and the flanges gauged well 
within the limit. Examination and analysxs was made 
by the railroad's engineer of tests His report indi­
cated tnat t h e failure occurred by the entire D r e s k m g 
oub of the hub, the cracked ice containing ai lysudden 
ruptures Examination of tht. wheel at _tne fracuiire 
showed tne plate to be approximately l/'lo" bo low the 
required thickness of 7/8" minimum. The material 
m tens ^ueel //as of good quality and t h e only abnormal 
cordition cxiscmg \K S the slight undersiza ot the plate. 
Tbie dcf^oioncv, 1 owevcr, w< ̂  not considered to have 
dangerously liTD.m red tho streng+h of the plate under 
ordi.ia.ry service conditions -trom tho sudden arianct.tr 
of tho fracture and the results of tho examination, 
the railroad company's engineer of tests thought the 
failure of this wheal was a result of m abnormal 
shock incident to the vreek, rather than d u e to any 
defective condition in the vioel ltbrdf. 

The cuive on w,h ch fno accident occurred a.a a 
spir^led curve 554 feet m length, and rit, been rated 
as a 5°30' curve, and th" mo^uiaim speed permitted for 
all trams over t h e cuiv̂ s has been 40 miles p<jr hour 
A chock of the curvamturc sjneo the accident at il foot 
stations, shov/ed tno average curvature for 242 feet just 
west of the point where uhe track wib fir at distorted as 
a result of the accident to bo fa0 12' . _et seven of tho 
stations tho curvature varies from 7° to V°45*. The 
superelevation for the sane section of t r^ek varies from 
3.2 inches to 4 8 L a c h e s , with an average of 4.3 inches. 
In accordance with the tables of velocity and super­
elevations on curves, as approved by the Americrn 
Railway Engineering Association, anl .s shown I D t h e 
Pennsylvania Railroad Manual for bV Guidance of Maintenance 
of Way Employees, the velocity for ,hu curve on which tno 
accident occurred should not be in excess of 50 miles poj 
hour. 

Conclusions 
It is believed ti-at this aecidont was caused by 

speed on " curve in excess of the rate for which sufficient 
superelevation was provided m combination with pxoces of 
stone ballast on the outer rail of tho curve, it could nut 
bo definitely detenu ned vdictjnr a, broken tender wheel //as 
a contributing oauje or a result of tho accident 
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The urnck conditicns existing at tins pt m t did 
not afford an adequate nargm of s^fet^r for a speed of 40 
miles per hour "he trecK was m good al] nemo it, surface 
and 0auge, the elevation, however, wno insufficient for tho 
maximum rote of epc 3d permitted. Acemding to the railroad 
company's manual for guidance of maintenance of way employees 
with cn elevation jf 4 3 inches, the r aximum speed al lowed 
should bo 30 miles per hoar, instead of 40 miles which waa 
permitted by rule. On a 5 30' curve, 6 inches elevation 
should have been provided to warrant a maximum spool lint 
f 40 miles per hour, and or i 7° 45' curve rere than 7 

inches elevation would have been required Furthermore, 
the weight of evidence of those who witnessed the parsage 
i f tho tram just before the occurrence of the derail rent, 
the poSicion in which the engine and cara came to reat, and 
the '•""oraged co dittoii of the tr-ck resulting fron the derail­
ment, indicate that the speed of this trim at the time of 
the accident w^s m excess of 40 rules pei hour 

The evidence which points to obstruct:m on one 
of che ra^ls as contributing to the cause jf the derailment 
consists of areas of powl^rod ballast, flange :.QIKS of 
wheels on top >r the heals rails "A" md "B", and the 
statement of Ke-tl "barren f Engines Warron tc the effect 
that the C'.gme rai eve sonothmg that oeeried like a neavy 
sanded railand fire flow fron the engine tiucr: and driving 
wheels higher than the rtrmng board The receiving end of 
rail "A" . b 33 feet oast of_tne tie on yhich the fust marks 
of derailment wore found rwiil "f3M, the next TI il erst, and 
rail "A" were turnca over almost immediately, as it appeared 
that no other wheels than tho^o of the engine and tender had 
passed rvcr them. llho powder and flange r irks on the needs 
of those rails could not have been made "iter the accident 
occurred and the flange uPrks are urques . mably tho narks 
of the wheels ef the engine or tender. Tne first flange 
nark takes off directly from an area of powdered limestone, 
1 6 feet fron the receiving end of the nil 

Following the accident patchoa of limestone powder 
were placed or the rails and after the passage of an engine 
and ten cars the patches were alnos obliterated by tho 
grinding effect of the wheels and the air curients, after 
the passage of an engine and tender the density . f the 
spots w s comparable to that of the spots found on rails 
"A" and "B". It was found by other tests that on impact 
with pieces of tho ballast laid on the roil, the trcaas 
of wheels were slightly raised from tno rail head, suffic­
iently to indicate tnat pieces of ballast m the top of 
the high rail of a curve created a tendency toward derail­
ment . 



It does nob appear that tne rate of speed alone 
ves adequate te emse bhe derail1 icnt ar the train h^d 
traveled a distance of 440 feet around the curve before 
the deiailnont occurred. However, 111 view of the curva­
ture and supers"! e "ati m as veil ee the rate £ apeed 
when tins tram <fm s ruundmg the curve, there cculd have 
boon but a very narrow margin between probable b:fe p a s s ­
age and urobacle derailment cf m c tram Undm such 
conditi n,3 it appears that nieces m ballast ai the rmls 
which imuld nut rdmmily e m dangerous obrtructi ns 
ceula introduce m_ alaed fectm sufficient nscqaence te 
effect derailment. That there were such obstructions m 
the rail m clearly established, hew they came b> bo 
bhere was not ascertained except that U N I F O R M spacing mlicat 
ti m pieces of stone '̂erc placed on the rails. 

It I T . O nccivable that tho failure f tho tenler 
wheel might hav^ caased tim a loraiLmnt, althjubh this 
theury did not 'ppenr piobablc when ~">o omderic? r l ,ld 
Haws could bo founl in the br-lmn wheel. The circular 
break around th" hub ahmt half way bet w e n the axle and the 
treee ia such - b r m k rn^ght oc expected to result whale 
extreme l.teril preset re was suddenly exerted by the rmxle 
against the cente^ <T ^ I O C J and with the rcsmtonce against 
this trust falling n the rapidly turning finite neld back 
by the r m l he^d. The ,> m t of £r at esc strain, unkr such 
cunditi as, would f^ll s i onorc about halfway between the 
hub and the wheel tread and this pomt ^£ etram would con­
stantly be moving uvunl the nab, aos tho wheel/burned 
Under such a combination cf stresses, c fracture, .nee 
developing M the web of the 7/hool, we i progress into a 
circular break arauno thu hub and final'g allow the haj t^ 
pash through the web of the wheel M the manner in which it 
did occur M tnis instance. As a result cf che excessive 
speed for the curvature and elevation of the mack there 
was an oxtrem.e lateral thrust comaniicated through the axles 
to tne wheels and against the iraide head of the nigh rail as 
tne tram te it the curve. Some J" the scars, scratches, and 
cuts on trie ties, which have not aher^mse been accounted 
far, could have bee: made by th--- jagged edges of the broken 
hub. Scarred marks on tho inside m the nub, end M the 
axle of the broKen wheel, I ide by the jegged ed^es cf the 
rim of the waeel, clearly show that the axle c_.I_tmued to 
turn .Titer the break occurred. An examination f tho rear 
truck frame established that after the wheel had broken the 
truck had ccntmued in move for sa e distance M a direct 
line. The strap extending under bhe jmrnal from pedestal 
to pedestal had been scured frur/alidmg over the rari­
ties, m ballast, and there were straight line scratches 
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and scars on tho bottom side o f the ^trap, parallel witn Lhe 
side fraxio of the truck. Those n^-ks were rape afoer the 
wneol dropped °nd show that the wheel broken o e f jre the lO-uck 
was deflected frcn its course, but it could net be uoton .nod 
wh 3ther this J C curbed befrre, at the ti^e of, >>r after tno 
initial derailment 

The emergency application of tho hrakes which mem­
bers of the tram crew n^tcd just prior to the accident 
evidently occurred as a rocji„ . T a break m the brake pipe 
and was ^robubly a result n^l not a cause ef the derail nnt 

All the employees involved were experienced :.on, 
and at t .c tu >e of the accident none of then had been m 
duly m vi elation of any _,f the provisions of the h urs of 
soivice law 

Respectfully suunitted, 

W. P BORLAND, 

Director. 


