
I N T E R S T A T E C O M M E R C E C O M M I S S I O N 

REPORT OF THE DIRECTOR OF THE BUREAU OF SAFETY IN RE 
INVESTIGATION OF AN ACCIDENT W H I C H O C C U R R E D O N THE 
PENNSYLVANIA RAILROAD NEAR SPRUCE CREEK, PA, O N APRIL 17, 
1931 

J U K I , 8, 1931 
T O T H E COMMISSION 

O N APRIL 17, 1931, THEIE WAS A DERAILMENT OF A FREIGHT TIAM ON 
THE PENNSYLVANIA BAIHOAD NEAR SPRUCE CREEK, PA THE WRECKAGE 
BEING STIUCK BY AN OPPOSING PASSENGER TIAM ON AN ADJACENT TRACK, 
WHICH LESULTECL IN THE DEATH OF 2 EMPLOYEES AND THE INJURY OF 34 
PASSENGERS AND 3 EMPLOYEES THE INVESTIGATION OF THIS ACCIDENT WAS 
MADE IN CONJUNCTION WITH A REPIESENTATIVE OF THE PUBLIC SEIVICE 
COMMISSION OF PENNSYLVANIA 

LOCA'lION AND METHOD OI OPEnAllON 

THIS ACCIDENT OCCUNED ON THAT POITION OF THE MIDDLE DIVISION 
EXTENDING BETWEEN B O BLOCK STATION NEAI ALTOONA, PA, AND 
BLOCK STATION, I\EST OF HARUSBURG, PA, A DISTANCE OF 123 1 MILES 
THIS IS A 3-TIACK LINE WEST OF SPIUCE BLOCK STATION FOR A DISTANCE 
OF 6 8 MILES, THE TIACKS BEING NUMBERED FIOM SOUTH TO NOITH, 1, 2, 
AND 3, FIOM SPIUCE BLOCK STATION EASTWARD THERE AIC 4 TIACKS, NIMI-
BEIED FIOM SOUTH TO NOITH, 1, 2, 3, AND 4, OVEI WHICH TIAMS AIE OPER
ATED BY TIME-TABLE, TRAM OIDEIS, AN AUTOMATIC BLOCK-SIGNAL SYSTEM, 
AND AN AUTOMATIC TRAM-STOP AND CAB-SIGNAL SYSTEM OF THE CONTINUOUS 
CODER TYPE 

SPUICE BLOCK STATION IS LOCATED AT A POINT 2,2'56 FEET EAST OF THE 
PASSENGEI STATION, AND IS THO POINT AT WHICH THE 3-TIACK LINE CHANGES 
INTO A 4-TIACK LINE THE SWITCHES .MD SIGNALS GOVERNING THE LOUTES 
AT THIS POINT AIE CONTIOILED BY AN INTERLOCKING MACHINE LOCATED M 
THE BLOCK STATION THE HIST FLANGE MARK WAS ON TIACK 1 AT A POINT 
491 FEET EAST OF SPIUCE BLOCK STATION, WHILE THE WRECKAGE WAS ABOUT 
513 FEET FAITHER EAST APPROACHING THE SCENE OF ACCIDENT FIOM THE 
WEST, THE TRACK IS TANGENT FOI A DISTANCE OF 758 FEET, FOLLOWED BY 
A COMPOUND CURVE TO THE LEFT 1,558 FEET M LENGTH, LANGING FIOM 
1° 15' TO 2° 45', AND THEN 1,184 FEET OF TANGENT TRACK, THIS TANGENT 
TRACK CONTINUING ON THE EASTBOUND TIACKS FOI SOME DISTANCE, AND THE 
DERAILMENT OCCUNED ON THE LAST-MENTIONED TANGENT TIACK, 389 1 FEET 
FROM ITS WESTERN END APPROACHING FIOM THE EAST ON THE WESTBOUND 
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tracks, theie is tangent tiack foi a distance of 3,223 feet, followed 
by a 1° 15' cuive to the light 748 feet in length, and then 1,184 feet 
of tangent track, on which the passenger tram struck the wieckage 
of the freight tiain The giade is generally descending for eastbound 
tiams, being 0 47 pei cent in the vicinity of the accident 
At a point 1,030 feet east of the wreckage there are two tunnels, 

eastbound tiacks 1 and 2 pass thiough the south tunnel, 1,150 feet 
in length, while westbound tracks 3 and 4 pass through the north 
tunnel, 1,050 feet m length Due to a change of line these tunnels, 
which aie 90 feet apart at the west portals, aie 288 feet apait at the 
east poitals Theie is a path thiough the wooded section aioimd 
the foot of the hill at the east end of the tunnels, and the distance 
from ti ack 2 to track 4 by this path is approximately 440 feet 
The track is laid with 130-pound rails, 39 feet m length, with 22 

tieated oak and pine ties to the lail-length, fully tie-plated, and bal
lasted with rock to a depth of 22 inches The gage and elevation of 
the track are uniform and the ti ack is well maintained 
The weathei was clear at the time of the accident, which occurred 

about 9 12 p m 
DESCRIPTION 

Eastbound fieight tiain extia 6944 consisted of 108 loaded cais, 
14 empty cars, and a caboose, hauled by engine 6944, and was in 
charge of Conductor Gay and Engmeman Weld This tram passed 
Foige Block Station, 6 4 miles west of Spruce Creek, at 8 54 p in , 
and was dei ailed while passing thiough the ciossover from tiack 1 
to tiack 2 near Spiuce Block Station while traveling at a speed 
estimated to have been from 15 to 18 miles pei houi, 
Westbound passengei train No 21 consisted o± 1 combination 

baggage car and coach, 3 coaches, 1 dining cai, 1 sleeping cai, 1 pai-
loi car, and 1 sleeping cai, in the older named, all of steel construc
tion, hauled by engine 6882, and was in charge of Conductoi Greene 
and Engineman ICeane This tram, tiavehng on track 4, passed 
Petersbmg, 5 9 miles cast of Spiuce Creek, at 9 06 p m, three min
utes late, and collided with the wieckage of extia 6944 while tiavelmg 
at a speed estimated to have been 50 or 55 miles pei hour 
The leai tiuck of the forty-fifth car and the foity-sixth to the 

forty-ninth cars, inclusive, in the fi eight tiam weie dei ailed The 
foity-sixth and foity-seventh cars came to rest across tiacks 1 and 
2 in an upnght position, and the foi ty-eighth car came to rest on its 
side on track 3 with its leai end leaning toward tiack 4, while the 
forty-ninth cai was partly tipped over in a diagonal position on track 
3 with its left fiont comei fouling tiack 4 The fiftieth and fifty-
second cais were slightly damaged, but weie not derailed Engine 
6882, of train No 21, came to lest on its light side on the shoulder 



FIGURE 1 —TRACK LAYOUT IN VICINITY OF POINT OF ACCIDENT 
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of the fill about 200 feet beyond the point of collision, with its front 
end about 30 feet and the rear end about 5 feet from track 4, the 
tender came to rest m leversed position at the foot of the embank
ment along the bank of the river about 25 feet below the track The 
first car remained upnght, but at a light angle to the track with its 
front end down the embankment and the reai end suspended ovei 
tiack 4 The second and third cats and the fiont truck of the fourth 
cai weie derailed, these cars lemamed practically upnght, however, 
and none of the remaining equipment was derailed oi damaged 
The employees killed were the engmeman and fireman and those 
injured were the brakeman, baggageman, and a dining-cai employee, 
all of the passenger tram 

StMMAHY Or EVIDENCE 

Engmeman Weld, of extia 6944, stated that aftei picking up the 
front portion of his tram at GD Block Station, Altoona, he pro
ceeded to Antis, 2 7 miles f l om GD and 17 6 miles west of Spruce 
Creek, wheie he coupled to the rear poition of his tram, the brake-
man informed him that the air biakes weie woikmg on all of the 
cars and he instructed the biakeman to set up 14 letaimng valves 
The air brakes worked piopeily when he made seveial applications 
at vanous points between Antis and the point of the accident, and 
he noticed nothing about the operation of his tram that would in
dicate there was anything wiong He applied the an brakes when 
his tiam was diveited from tiack 1 to track 2, and the tram seemed 
to run smoothly when passing through the ciossover, but when the 
engme had icached a point slightly over halfway thiough the tunnel 
the an biakes applied m emergency and the tram came to a stop 
with the engine about two or three car lengths fiom the eastern 
portal of the tunnel The fireman immediately got off the engine, 
proceeded to the portal, and crossed ovei to piotect the westbound 
tracks Engineman Weld stated that he did not know what had 
occurred until the fiieman returned sometime latei and told him 
that tram No 21 had collided with the wreckage of their tram 
Engmeman Weld estimated the speed of his tiain at the time the 
brakes applied to have been about 15 unlet, per houi 
Fiieman Olewine, of extia 6944, stated that when the an brakes 

applied m emergency he felt a push fiom the rear end, he im
mediately grabbed his lanterns and fusees, got oil the engine befoi e 
it stopped, just m&ide the east poital, and started towaicl the north 
tunnel to protect the westbound tracks He saw the reflection of the 
headlight of train No 21 as it appioached through the cut and 
lan as fast as he could, swinging his lanterns and shouting, but 
]ust as he reached track 3 the engine tendei was going mto the 
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tunnel and soon afterwards he heaid the ciash of the collision He 
remained at that point to piotect other westbound trains, latei 
flagging a fi eight tiam on track 3 Fn email Olewme stated that 
he consumed about 1% minutes from the time he left his engine 
until he reached tiack 3, and he estimated the speed of tiain No 21 
to have been 45 or 50 miles per horn as it passed him He did not 
see anyone on the engine, the blower was on, and steam and smoke 
were coming down over the left side of the tram Fireman Ole-
wine further stated that when his engine passed thiough the cioss-
ove: he noticed nothing unusual, he was looking back over his tram 
until the engine enteied the tunnel, stating that he could see back 
a distance of about 60 oi TO cai lengths, and he did not notice any 
sparks flying except fiom the fiist few cais, due to the retainers 
He estimated the speed of then tram to have been about 15 miles 
per hour ]ust prior to the oecurience of the accident 
Brakeman Eveihait, of extra 6944, who was riding on the eighth 

cai, said he made an inspection of the tram on the cuives, looking 
on both sides, and did not notice anything unusual at any time He 
stated that tho train was traveling at a speed of about 15 miles pei 
hour when he felt a suige and the tram stopped suddenly 
Conductoi Gay, of extra 6944, stated that the air biakes were 

repoited in good condition and a load test was made at Antis He 
lode on the right side of the caboose and had a good view of the cais 
ahead as they lounded cuives, but did not notice fire flying at any 
time When the tiam came to a stop at Spiuce Block Station it 
appeared to be an ordinary stop, as though it had been made with 
the sti aight an, although one red light in the caboose was knocked 
out He estimated the speed of his tram to have been about 18 miles 
per houi Conductoi Gay fuithei stated that he made an inspection 
of the tiain aftei the accident, but was unable to determ ne the 
cause of the derailment 
The statements of the survrvmg membeis of the ciew of tiam No 

21—Conductoi Gieen, Biakeman Gijiple, Flagman Stoner and Bag
gageman Rung—weie to the effect that their tiain was being opeiated 
at a speed of fiom 50 Lo 55 miles pei hour approaching the point of 
accident, and none of them noticed an application of the an biakes 
befoie the collision occuned 
Operator Espy, on duty at Forge Block Station, 6 8 miles west of 

Spruce Block Station, stated that he obseived extia 6944 as it passed 
his station at a speed of about 25 miles per houi and noticed nothing 
unusual 
Operatoi Steele, on duty at Spiuce Block Station, stated that ap

proximately one-thud of extra 6944 had passed when he saw spaiks 
flying from a dozen oi moie cars, caused he thought eithei by the 
brakes sticking or an application of the biakes As the train came 
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to a stop he knew something was wrong and then saw that tho indi
cator light on track 3 was dark, although he did not have a leport 
of an appioaching tiam on that tiack He knew that tram No 21 
was approaching on tiack 4, howevei, and attempted to restore the 
home signal west of the wieckage, to the stoj> position, thereby giv
ing the engineman on tiam No 21 a caution-slow speed indication 
on the cab signal, but he did not think it registered as lie heard the 
crash of the collision almost immediately 
Master Mechanic Chaffin stated that he arrived at the scene of 

the accident approximately 1 houi and 15 minutes after its occur
rence Inspection of the track at a point 700 feet west of the switch 
point of the crossover leading fiom track 1 to tiack 2 showed an 
indication of some object having come into contact with the south 
ends of the ties, this mark was veiy flight at first, but continued 
to be moie pionounced up to the switch point at the west end of 
the crossover At a point 53 feet east of the switch point theie were 
wheel marks on the ties, and east of that point the marks indicated 
that the object fiist causing the maiks on the ends of the ties was 
then between the rails of track 1, gradually coming closer to the 
north rail of that track Examination of the equipment disclosed 
a journal broken off on the right oi south side, about 21^ inches fiom 
the wheel fit, of the lead axle of the fiont truck of the foity-seventh 
car The trucks of this car were equipped with cast-steel tiuclc 
sides and theie was no indication of the bearing on this particulai 
pan of wheels having heated, as the sponging as well as the journal 
bearing weie appaiently m good condition, and the various paits 
weie cold The cast-steel truck box, which is part oi the tiuck 
side, evidently aftei the journal had bioken off, came into contact 
with the stub end that extended out past the wheel fit and the two 
metals coming togethei showed indications of heating, but that 
portion of the journal lemaining m the box was intact and aftei le-
moval showed no indication of heating A later inspection at East 
Altoona disclosed a fiacture close to the fillet, approximately 2% 
inches fiom the outside edge of the wheel, and extending the entire 
encumference of the journal, an aiea about 1% by 1% inches in 
size appeared to be a recent fiacture, the outside edge of this area 
was about seven-eighths of an inch from the outside circumfeience 
of the journal The initial fracture was entirely concealed by the 
journal box, making it impossible to detect it by inspection unless 
the tiuck was dismantled This tiuck was equipped with a stand-
aid A E, A axle, 5% by 10 inch journal The wheels mounted on 
this axle were m place and m good condition, with no indication of 
being loose on the axle Examination of the other equipment in 
this tram disclosed no defects that could have contributed to the 
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ocemrence of this accident, and Master Mechanic Chaffiii was of the 
opinion that the accident was due to the failuie of this journal In
spection of engine 6882, of tram No 21, indicated that the pilot 
beam and front frame casting on the left side,'Us well as the front 
end of the cylinder on the left side, had come m contact with the 
wieckage while the engine was traveling at a good rate of speed, 
and Master Mechanic Chaffin said it was possible the car extended 
sufficiently northwaid to foul track 4 without coming m contact 
with the rails and thus not operating the signals He also said 
there was nothing to indicate that the engine equipment of the train-
stop device was not m piopei working older 
Cai Inspector Loeko stated that he made a few minoi lepairs on 

some of the cars m the train of extia 6944, and the recoids showed 
that he inspected the cai involved in this accident He raised the 
journal box lids on all of the cais and stated that if there had been a 
fractuie in the journal, 10 or 10% inches fiom the face of the journal, 
he would not have been able to detect it by oidinaiy inspection 
The statements of the othei car inspectors, gang foiemcn, and a" 

cai oiler who inspected extra 6944, were to the effect that the an 
brakes on all the cais weie walking propeily, that the cai directly 
involved had been caiefully inspected, and that a fiactuied journal, 
feimilai to that which exrsted on thrs car jirioi to the accident, could 
not have been detected by ordinary inspection 
The fiist maik on the track was at a point 234 feet west of Spiuce 

Block Station, oi 708 feet ̂ est of the ciossovei, and indicated that 
something had been diagging, a nut on the south side of the south 
rail had been bioken off, and numerous bolts on the following joints, 
as well as spikes, weie damaged or broken At a point 54 feet east 
of the fiist mark theie was a maik on a tie about 10 inches south of 
the south rail, and another tie 10 feet beyond was similarly marked, 
from this point eastward various ties, spikes, bolts, and all splices 
bore evidence of having been stiuck by some diagging pait of the 
equipment Appioximately 725 feet east of the first diagging mark 
there were flange marks on the noith side of track 1, indicating that 
the wheels were first derailed at that point, flange maiks weie also 
found on tho base of the left-hand switch point, between the switch 
point and the stock rail, there was a maik on the heel block and the 
heel had been forced out of position, the next mark was a deep 
flange maik on the receiving end of the rail immediately east of the 
heel of the switch point Flange marks weie then found on the ties 
and at the base of the gage side of the south iail of track 2, maiks 
indicating a dragging truck fiame were on the ties on the gage 
side of the noith rail of track 1, these marks continuing to the point 
whoie the derailed cais finally came to rest, 513 feet beyond, or 1,238 
feet east of the first mark of dragging equipment 
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Inspectors of the Bureau of Safety examined all the equipment in
volved The bioken axle was on the foity-seventh car, P R R 202243 
This cai was a steel hopper, built in October, 1899, and had a capacity 
of 100,000 pounds and a load limit of 130,800 pounds, it was 
equipped with cast-steel tiuck sides of the Bettendorf type, A R A 
" D " type axles with 5y2 by 10 inch journals The cai was loaded 
with 103,000 pounds of bituminous coal The broken axle was the 
lead axle of the front truck and the wheels mounted on this axle 
were m place Examination of the broken ends of the axle after the 
wheels had been removed disclosed the condition descnbed by the 
mastei mechanic, there was an old fracture close to the fillet, 
approximately 2y2 inches from the outside edge of the ^ght oi south 
wheel, and this fiacture extended the entire circumference of the 
••xle and covered nearly 90 pei cent of the cioss-sectional area, an 
aiea about 1% by 1% inches indicated a veiy recent fracture, the 
outside edge of this aiea being about seven-eighths inch fiom the 
outside cncumfeience of the axle 

Eurthei examination was made of the broken axle by the test 
depaitment of the lailroad company at Altoona, Pa , and the follow
ing repoi t was made to Chief of Motive Power Hankins under date 
of April 20, 1931 

We leceived the complete axle with wheels mounted The faihiie had 
occuned neai the loot of inside journal fillet The axle was a PRR axle, 
turned centei poition, Inspectors maiking "39" (inside of Keystone) on one 
aid, the othei end showing the maikings " SO-107" The wheel hoie the 
following maikings " NYO & WRY 171528-750 lbs —11-21-27— S220 " This 
wbeel was on the side of the failed journal and showed no defective condition 
The othei Wheel was maiked " NYO &. WRY—171593-750 lbs —11-21-27—S220 " , 
a small pDition of the flange was bioken out, this was, howevei, secondaiy 

The back collais on the axle weie turned veiy nanow, thiee eights of an inch 
wide, and aie badly lusted No identification as to the manufacturer could be 
found on this account The maikmgs available aie insufficient to identify the 
axle with any manufactuiei The fiactme of the axle lemaming in the wheel 
was badly burned, caused by fnction subsequent to the accident. The onginal 
failuie, as lepiesented on photogiaph T-23495, showed a 90 pei cent detail 
fiactuie evidently bttuted fiom the entue peuphciy The view below this 
fiactaie shows lough turning mailts in the fillet poilion This condition of 
lough turning e\isted on both journals on tins axle 

Tensile test specimens piepaied fiom the journal poition, neai the suiface 
and neai the centei, showed the following flguies 

Pounds per square inch 

FlongDtion 
limit 

Ultimate 
strength 

Blougalion 
in 2 inches 

Reduction 
of area 

Per cent Per cent 
2 

37,750 
37 0a0 71,300 73, 000 

25 
20 

40 27 
43 00 
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These lesults indicate a good quality of matenal 
Chemical analysis, while slightlj low in manganese, venfies the uniformity 

and good quality of tlie steel, the lesults obtained being s h o w n lieiewith 

"0" 'M ' "0 ' "M" 

Cartion _ Mangan&se _ _ Phosphorus _ 
0 448 37 006 

0 413 Silicon _ _ Sulphur . 0 009 

FIGURE 2—Appeal ante o£ tuiface oE welded fillet iltei etching with 10 per cent 
nitric acid 

Macioscorjical examination uL the locution of tho fiactuie shoned that this 
axle had been welded in the fillet location as indicated by the daik aieas s h o w n 
on photogiaph T-23496 (magnified 2 diaineteis), pointed out by aiiow T h e 
lough tool m a i k s which haie cut hslov. th* beuiing m e a of the journal w e i e 
evidently pioduced at the time of smoothing out the welded fillet which also 
points out that this welding w a s done aftei this axle h a d been in sci\ice foi 
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some time, and was piobably used Lo restoie tbe worn journals Lo then ongmal 
nominal length 

The ougin of the detail fraciuie with lagged aieas aiound the en the cncum-
feience is typical of failuies lesulting fiom welding of axles, and the failuie 
was solely due to this welding 

FiauriE 3—Appemance of fiactme winch caused accident (Heieiied to as 
photogiaph T-2J495) 

Longitudinal etching tluough the e-ntne length of the opposite journal in
cluding pait of the wheel seat is shown on photogiaph T-23497 This side of 
tho axle also shows that the fillet adjacent to th°- wheel seat had been built up 
by electnc welding 
Investigation to develop when and where the failed axle was 

welded resulted substantially as follows The wheels which were on 
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the axle at the time of its faihne weie mounted on a secondhand 
axle at tho Noiwich ( N Y ) shops of the New Yoik, Ontano & 
Western Railway on Maich 1, 1928, and applied to P E R cai 199765 
at Oneida, N Y , on Maich 6, 1928 This axle and wheels lemamcd 
undei that car until Novembei 21, 1930, at winch time the aich-bar 
tiucks weie changed to tiucks with cast-steel truck side flames at 
Mahonmgtown (Pa ) shop, on the Pennsylvania Raihoad Tlnee 

I'LGUITB 4 — I ONGITUDINAL (ITCHLIII THROUGH 01 LGIN OF POINT OF FNIUIRI (KEFCIRED 
TO PHOTOFCIIPH L - 2 3 4 T O ) 

days latei the axle in question, togethei with the wheels, was placed 
under P R R car 202243, which was also in the shoris foi changing 
aich-bai tiucks to trucks with cast-steel tiuck side fiaines, no woik 
being done on the axle oi wheels while m the shop, and checking of 
the recoids fuithei indicated that no woik was done subsequent to 
that time, eithei on the axle oi wheels, up to the time of the accident 
Inquuy was made of the New York Ontano & Western Railway, 
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li'iGun.B 5—Longitudinal etching thiough journal at opposite end of bioken axle 
(Refened to as photogiaph T—23497) 
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and the following statement was made by Supenntendent of Motive 
Powei Floiy, of the New Yoik, Ontano & Western Railway, m a 
lettei to Mi Hankms under date of April 27, 1931 

S o m e time ago, w e electne welded axles at journal fillets, which, howevei, 
w a s discontinued about Septembei, 1827 It is possible, of eouise, that this 
axle might have been welded at o m shops, but the piobability is that it w a s 
not, foi the reason that w e keep only a compaiatively small supply of axles, 
and do not believe w e would have this axle in stock fiom Septembei, 1927, to 
M a i e h 1, 3928, noi do o m recoids s h o w where this axle c a m e fiom befoie it 
w a s in o m stock at that time 

Under date of May 21, 1931, the mechanical division of the Angli
can Railway Association issued a circular, No D V 728, based on 
the occurience of the accident heie undei investigation This cn-
cular quotes fiom that pait of the lepoit made by the railioad's test 
depaitment to Mr Hankms, wherein the results of tensile testb and 
chemical analysis aie given, and then goes on to state as follows 

T h e load on which the accident o c c u n e d had nevei welded axles, and the 
p a n of wheels and axle weie applied m inteiehango on s o m e othei laihoad 

T h e 1924 lepoit of the committee on autogenous and electne welding pio 
hibits the welding ot steel and steel tued wheels, lolled steel wheels and the 
building u p of axles by the welding piocess, with the exception of building up 
of end collais wheie piaciically no stresses occui, and the following is quoted 
fiom the lepoit of tins committee 

"Axles A similai condit on of stiuctural tiansfoimation due to the welding 
heat, exists on axles wheie the caibon langes above 0 30 pei cent Plates 
E and F repiesent longitudinal sections tlnough the journal end of axles on 
which w o r n fillets h a d been built up by m e a n s of the electi c and gas weld ng 
piocesses, lespectnely, without piehentmg oi annealing subsequent to welding 

" T h e tiansfoimation in stiuctuie with c o n e s p o n d m g internal stiesses at 
points in a n ixle wheie bending stiesses of any magnitude occui, will leadily 
peimit development of detuil fiactuies, and welds can, theiefoie, not be pei-
mitted on any pait of the axle, with exception of the building up of end collais 
w h e i e piactically no bending stiesses exist Such welding m a y be done without 
pieheating oi annealing by the electne welding method T h e gas method is not 
lecommended unless it is contioiled so as to avoid the possibility of exeessu c 
heating dining welding, which may, if not piopeily coniiolled, cause the tians 
foimation of the stiuctuie at the point w h e i e bending stiesses occui " 

T h e mteichange niles piobibit the welding of steel and steel-tned wheelfe, 
lolled steel wheels and axles in accoidance with tins committee's lepoit 

T h e welding of axles at any point except the building up of w o u l collais at 
the end of journals has long been lecogmzed as bad piactice and this case is 
hiouglit to the attention ot all m e m b e i s of the association as an lllustiatioii of 
the senous consequences that m a y lesult fLom failuie to obseive existing lules 
which piohibit such piactices 

It is also impeiatne to lemove fiom sen ice, as pioinptly as possible, all axles 
that m a y have been welded in the hllets ot the journals It is difficult to detect 
such welding and, theiefoie, the following method foi inspection of journals 
w h e n they aie out fiom undei the cais fOL wheel exchanges and w h e n going 
tlnough the wheel shop should be placed in foice 
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(ft) The journal fillets on sill wheels should be inspected foi poiosity in tho 
fillet If theie is any indication of snUi a condition, a 10 pei cent solution of 
mtric acid in watei applied to the fillet will show dailc aieas at the junction 
between the welding metal and avle base matenal which is a positne pioof of 
existence of welded mateual The nitnc acid solution should be caiefully 
wiped off on such axles winch do not show the dailc aicas and which aie 
continued in seivice 
(6) Lathe opeiatois m liuing up journals should be msUucted to obseive the 

chaiactei of the chips when turning the fillet On welded mateiial, the chips 
will be shoit and lagged 
(c) Any axles which show indications of having been welded m any niannei 

(except the building up ot end collnis) must be destioyed, so that theie will be 
no possibility of such axles, becoming mixed with good secondhand axles and 
being subsequently used 

CONCLUSIONS, 

This accident was caused by the failuie of a fusion-welded axle 
on the fiont tiuck of the foity-seventh cai m extra 6941 
Accoidmg to the statements of the ciew of extia 6944, nothing 

unusual was noted until the an biakes applied in emeigency Subse
quent to the accident the fiont tiuck of the forty-seventh cai was 
found with a broken axle, this bieak occuiring close to the fillet, ap-
pioximatcly 2% inches outside of the edge of the light lead wheel, 
90 per cent of the bieak lepresented an old defect Examination of 
the broken journal and beanng, as well as the packing in the journal 
box did not show any indication of heating The fiist maiks in the 
tiack, indicating that some pait of this tiuck had been diagging, 
weie found at a joint on the outside of the south lail of tiack 1 at 
a point 1238 feet west of wheie the derailed cais stopped, these 
marks continuing intermittently foi a distance of 725 feet, at which 
point the truck apparently became dei ailed to the left as it entered 
the crossovei leading fiom tiack 1 to tiack 2, lesultmg in its being 
entnely dei ailed, followed by the dei ailment of other cais and the 
fouling of the tiack on which tiain No 21 was appioaclung 
It appeals that as soon as extia 6944 came to a stop, oi as it was 

commg to a stop, the hieman got off and attempted to flag the ciew 
of the appioaclung tiam, but he was unable to leach the noith tunnel 
be foi e the engine of that train enteicd it The opeiatoi at Spiuce 
Block Station likewise attempted to give the ciew of tiain No 21 
a warning by changing the home signal to the stop position, theieby 
giving the engineman a caution cab indication, but the collision oc-
cmed almost immediately afte,i he had opeiated the lever governing 
that signal 
Building up fillets of worn axles by the welding piocess has been 

piohibitcd by the Amencan Railway Association rules of interchange 
since 1924, and that association has by cnculai above lefened to 
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DNECTECL ATTENTION OF ALL MEMBEI IOADS TO THIS CASE OF VIOLATION OF ITS 
RULES AND THE ACCIDENT WHICH FOLLOWED IT HAS ALSO DNECTED ATTENTION 
TO THE IMPELATIVE NEED FOI PIOINPTLY LEMOVING FIOM SERVICE ALL AXLES 
NOW IN SERVICE WHICH MAY .HAVE BEEN WELDED IN" THE FILLETS OF THE 
JOURNALS AND HAS OUTLINED A SPECIAL METHOD OF INSPECTION TO DISCOVER 
SUCH AXLES THE ASSOCIATION IS TO BE COMMENDED FOR THE PIOMPT AND 
VIGOROUS ACTION WHICH IT HAS TAKEN IN THIS CASE 

ALL OF THE EMPLOYEES INVOLVED WEIE EXPENENCED MEN, AND AT THE 
TIME OF THE ACCIDENT NONE OF THEM HAD BEEN ON DUTY IN VIOLATION OF 
ANY OF THE PROVISIONS OF THE HOURS-OF-SEI VICE LAW 

RESPECTFULLY SUBMITTED 
W P BORLAND, Dtrector 

Foi salt by Hie Superintendent of Documents, Washington, D C - Price 5 centa 


