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INTERSTATE COLLIERCE COluIISSION 

REPORT OF THE DIRECTOR OF THE BUREAU OF SAFETY IN RE 
INVESTIGATION OF AH ACCIDENT THIICH OCCURRED ON THE 
GREAT NORTHERN RAILWAY NEAR INDEX, WASH. , ON 
SEPTEMBER 4, 1330. 

October 17, 1330, 

To the Commission* 

On September 4, 1930, tnere was a derailment of 
a mail train on the Great Northern Railway near Index, 
T^ash. , resulting m the death of one employee and the 
injury of one emplovee, who subsequently died This 
accident was investigated m conjunction with representa­
tives of the State of Washington Department of Public 
Works. 

Location and method of operation 

Tnis accident occurred on the First Subdivision 
of the Cascade Division, extending between Wenatcnee and 
Seattle, '7asn. , a distance of 153.7 miles; m the 'ucmity 
of the point oi accident this is a single-track lile over 
which trains aie operated by time-tabl^, train orders, and 
an automatic block-eigml system The initial com - 1 - of 
derailment occurred at a point 4,3^0 feet east of the depot 
at Index, the final derailment being 545 feet oeyond. that 
point; approaching the initial point of derailment from 
the west, the"rc are several snort tangents and. sharp 
curves, followed, b y 1,137 feet of tangent and then a 10° 
03' curve to the left 1,464.3 feet m length, including 
spirals, each spiral being 200 feet m length; the initial 
point of derailment occurred on tne curve proper at a 
point 291.8 feet from the extreme western end of the curve. 
The grade for eastbound braiis is general]y ascending,being 
0.479 per cent around the curve. 

The tracK m the vicinity of the point of ac­
cident is laid on a side cut, the iajor part of tne derail­
ment occurring m a cut with walls ranging from 40 to 100 
feet in heignt. Toe track is laid witn 130-ryund rails, 
the first rail of the spiral being 35 feet in "length and 
the otners being 39 feet m lengtn, with an average of 
23 ties to the rail-lengtn, double shoulder tie plates are 
used, and the track is double-spiked inside and out, and 
is ballasted with washed gravel to a depth of about 12 
inches The gage on the curve was maintained at 4 feet 
9 inches, and the elevation at 3̂ - inches There is a 
speed-limit sign located on the engmeman's side of the 
track at a point 4,338 feet west of the curve involved, re­
stricting the speed of eastoound trams to 30 ailes^per 
hour for lfL miles. 
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The weather was foggy at the time of the 
accident, whicn occurred aoout 12.39 a.m. 

Descnntion 

Eastbound first-class mail train No. 2b con­
sisted of one mail car, three baggage cars, one Pullman 
sleeping cai, one deidnead nail car, and one dining car, 
m tne order named, hauled by engines 1371 and 1^53, 
both of the 4-o-2 type, and was in charge of Conductor 
Brokaw and Enginenm Noble and Applegate, respectively. 
The first, third, fifth and sixth cars were of steel-
underfrane construction, the second and seventn cars 
were of all-steel construction, while the fourth cor 
was of wooden construction. This train left Gold Bnr, 
the last oprn office, 9.2u miles west of Index, at 12.34 
a.m., 20 minutes late, and was derailed east of Index 
while traveling at a speed shown by the speed-recorder 
tape on engine 1453, the second engine, to have been ap­
proximately 44 miles per hour. 

Neitner engine 1371, the lend engine, nor its 
tender, was derailed; it became detached from the second 
engine, the knjckle remaining closed, and capie to a stop 
about 650 feet east oi engine 1453 Engine 1453 care to 
rest on its right side, parallel with the track end 
on the outside of the curve, at a point 545 feet east of 
the initial point of derailment, tne tender was behind 
the engine. The first car came to rest up the embank­
ment to the right of engine 1453, the second car was 
opposite tie engine and en the inside of the curve, and 
the third car had its forward truck derailed and stopped 
right behind, the second car The employee killed was 
the engineman of engine 1453, while the erployce injured 
was the firenan of tnat engine 

Sunmaiy of evidence 

Engmeman Noble , of lead engine 1371, stated 
that on reaching a point just east of Reiter, located 
4.89 miles west of Index, the speed was reduced to about 
30 rules per hour, he naving determined the rate of speed 
by looking at the speedometer gauge, and this rate of 
speed was maintained until just before entering upon the 
curve involved, when he made a lignt air-brake applica­
tion, about a 4-pound reduction, in order to steady the 
t r a m around the curve, and the first he knew of any-
t n m g wrong was when his own engine broke away from the 
second engine. He said that the light air-brake applica­
tion had not been released, nor had the speed of the 
tram been retarded oy it prior to the derailment; he 
did not notice anything peculiar about the riding quali­
ties of his engine just before the derailment occurred. 
He was endeavoring to make up lost time , but said he was 
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not running: any faster on this occasion than no usually 
did, esuratinj the speed to nave oeen not more tnan 
30 miles per hour arouid the curve He ^id not pay 
particular attention to the exact speed, not having 
looked at the speedoiiet o-1" gauge at this time, "but said 
that he ->aintamed about a uniforr rate of speed, from 
Reiter to Index He placed the tine of the derailment 
at 12.41 a.m., saying that he looked at his watch just 
after his rfn engine came to a stop, rot more than 30 
or 40 seconds after the derailment occurred The air 
brakes nad been tested and worked properly. Engmeman 
Noble furmer stated that recently the railroad officials 
had inquired as to the reason lor delay in his operation 
of train No. 20, which inquiry he donsidered to be 
criticism, in a way, but that no question had been rained 
as to operating too fast In this connection, however, 
General Superintendent Snith stated, that this inquiry 
was not made m the nature of criticism, but merely 
asking for infer1 ation as to tne cause of the delay, 
saying that according to instructions, ensme len are not 
expected to -*ake up tire under cond.itions where it is 
not safe to do so. Statements of Fireman Allen were 
similar to those oT En ̂ me^ an Hoolo; he also said that 
shortly after the accident, he talked to Fireman LaVigne, 
of the second engine, who was injured and enosequently 
died, and according to his statements that fire "an said 
he tnought t m y were going too fast. 

Conductor Bro^aw stated that the speed, was 
the highest on passing Iidex, but fror that point east­
ward, he was writing and was not paying particular atten­
tion to the speed, altnou_h he "felt we were making + op 
speed all the way " ,7hen the car m which he was riding, 
the third car, came to a stop following the derailment, 
he gathered himself together, lignted a natcn, found 
his lantern, and imrediately looked at nis watch; it was 
then 12.41 a."., and. he placed the +ine of tne derailment 
at 12.40 a.m. Conductor Brokaw estimated tne speed of 
the train to have been betiveen 40 and 45 miles per hour, 
saving that the coaches mrcned on account of the speed 
and that nilk cans fell over on rounding the curve at 
Index, although that happened not mfreouently. Head 
Brakeman Enyart was also ridnng in +he third car, while 
Flagman Scnlegel was r^'iag in the next to the last car, 
both of m e s e employees looked at their watches alter tne 
derail ie.it and at that time it was 12.40 a r. 

Division Engineer H^stm was riding m the 
sleeping car at the ti le oi tne accident; after its oc­
currence he examined tne track and found there was a 
wheel mark on the g age side of the outside1 rail of the 
curve, extending eastward about 390 feet, from which 
point on there were wnuel raaiks on both sides of the 
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oatside rail tor an additional distance of about 155 
feet, or to where the final derailment occurred. He 
also had tbe section creiff cneck the superelevation of 
the outside rail, and it was almost exactly 3^ inches 
at tne first mark of derailment, the gauge iffa-s perfect. 
He said that the track at that point is on a solid, 
well-balLasted roadoed; at tne point where tne first 
marks of derailment showed on the ties, the track was 
xiot damaged, the oily damage thereto between the initial 
and final points of derailment consisting of :ne shear­
ing off the heads of a few bolts and tne breaking of one 
spring on a nut look tthere th^ final derailment occurred. 
Tnere were foui rails chat were badly cent, tTO on each 
side of the track, wnicn had to oe replaced, and also a 
few ties, out generally speakInr, there was very little 
damage done to the track. He considered the curve safe 
for a speed oi 30 miles e°r nour. 

Dispateeei Koc placed the tine of the accident 
at 12 39 a m . , saying tnat there was a noise on the loud 
speaker, and the wires failed He looked, at his watcn, 
which he had directly m front of him, and. it ^as then 
a few seconds after 13.39 a.m., nearer 12.39 than 13.40. 

Machinist Wet ̂  stem stated that he read the 
taioe that was removed, from the speed, recorder on engine 
1453 and. tnat it showed the highest speed attained, by 
train No. 23 after departing fTon Gold Bar to have been 
4o miles per hour, when m the vicinitv of Index, and 
the speed at the tine of the derailment to ha"e been 
approximately 44 ules per xiour. No reading iiras made of 
the tape from engine 1371, the pencil having cut tne 
paper at the starting point. 

liachinist Eajen stated that ne inspected, engine 
1^53 at Interbay roundhouse prior to its departure on the 
trip in auestion, mat found no defect of any consequence. 

Division Roadnaster Riiev and District Road-
master Larson gave testimony to tne effect that the 
superelevation of the outside rail of the curve was 3^ 
inches and tnat th<_ gauge was uniform, being from -q- to -g-
i nch .vide around the curve. Tho track was m first-class 
condition and tncy considered the curve safe for a speed 
of 30 rules per hour. 

The first narks of derailment appeared on 
spike heads on the gage side of the high rail of the 
curve, starting at a point 291.3 feet from the extreme 
western end of the curve; at a point 143 feet beyond this 
point, marks also appeared on angle-oars, bolts, and nuts, 
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on the outside of the high rail, while at a point 347 
feet farther + o tn^ east, tn°ip were marks on the ties 
outside of tne ni^h rai"1 . No rark of derailment was 
discernible on or near the inside rail of the curve 
throughout the ristance of 515 feet fro™ the lnitia] 
to the final point of devilment. A steel p m was 
placed m tne center of the track near the beginning 
of the m a m 10o cu~ve, as a bd.ee point, and measurements 
were taj:cn fiom this p m Starting at a point 76 feet 
east of ;he p m , or 13 fee" eact of an insulated rail 
joint on the hign rail of tne L-urv^, one of two rail 
joints tnat lacked tie plates, the otner joint being 
tne next joint eat,t thereof a^d on tne inside rail of 
the cu""j-e, tne tops of tne neads 0i tne spikes on the 
ga-~e side of m e n-1 gh rail oore heavy cut marks These 
spikes were in tne eigoth to the thirteenth ties, in­
clusive, east of t i i e fust insulated ra:l joint, 10 
spikes m all The backs of the spikes appeared to have 
been sheared upward in some instances and bent upwards 
m others, indiciring that wheel pressure had. xorced. them 
downward, by the edge of the base of the rail, these 
marks appearcu to „ave been '-ade ov a tire, and later, 
after removal, tnese spikes ware found to fit the 
worn cnampered edge of the rim, of the right front engine-
truck wheel o1- engine 1453. On to^ of the thirteenth 
tie tneic was a distinct flange mark across the full 
width of the tie, and approximately b mcnes from the 
gage side of trie base Oj. the m h rail, this flange mark 
continuing eastward around tne carve at an almost uniform 
distance, 6 to 7-g- inches, from the base of the rail, to 
where tne final derailment occurred After engine 1453 
had be'jn derailed, the n ? n e truck of that engine fol­
lowed the lead engine foi a considerable distance, and 
on 43 ties enst of where engine 1453 came to rest, flange 
marks appeared on the ties from 5 to 8 inches from tne 
gage side of the inside rail of the curve, indicating 
m a t the engine truck was still off the track at that 
point. 

Tne first insulated rail joint previously re­
ferred to, on the outside rail of the curve, showed 
indications of wording, and it nad cut into the tie on one 
end Tne second ansupD^rted insulated joint, located on 
tne inside rail oi the curve about 14 feet east of the 
first insulated joint, about opposite the center of the 
10 marked spikes, showed an angle bar movenrnt outward 
of aoout \ inch, and downward about 5/8 inch, and was 
in a decidedly loose condition The next joint east was 
tie-plated and snowed no indication of Looseness. 

Engine 1371, the lead engine, is of the 4-6-3 
type, H-5, having a total weight, engine and tender, of 
518,100 pounds; the engine wheel base is 36 feet 1 inch 
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and +he overall length is 86 feet g| inch The tender 
is of the Vaideibilt tvpe, having six-wheel trucks; 
the wei 6ht of the tender, loaded, is 252,500 pounds. 

Engine 1453, tr^ second engine, is of the 
4_6_2 type, H-4, ha*firg a total weLght, engine and 
tender, of 387,950 pounds, tne engine wheel base is 33 
feet 9 inch's and the overall length is 77 feet 5j-
mcnes. "ne weight is distributed as follows* engine 
truck, 3°,900 pounds, driving wheels, lo2,000 pounds; 
trailer truck, 43,350 pounds The tender is oi the 
square tyoe, h a ; m ; four-Vneel trucks, the weight of 
the tender, loade r l, is 152,200 pounds. Several careful 
inspections of engine 1453 failed to disclose any indica­
tion of dragging equipment, and the shoes, flanges, 
wedges ana axles were m good chape No excessive 
lateral was found m any of the wheels, and the engine 
generally was m ""ood coxitioa. It had last been over­
hauled in December, 1329. 

Careful check of tne speed-recorder tapes in 
use or t r a m No. 2'3 fion August 1, a total of 33 trips, 
showed that o it of 24 tapes vhich were m m o d condition, 
theie were 14 •"•IOI at l ens of tne OO-riile speed limit on 
the 10° 03' curve involved in tins accident, 9 of which 
showed a speed of from 35 to 36 i'ilos per hour, and of 
tnese 9 violations, b were radc oy Engmeman Noble. 

The superelevation of the 10° 03* curve was 
3̂ - mcnes, t h m being jr inch lower tnan that called for 
in the manual of tnis railway for the guidance of road-
masters, while according to the formula of tne American 
Railway Engineering Association, tne superelevation of 
the hign rail of a ]0° curve, for a speed of 30 miles per 
hour, should be 5 7/8 inches; f or a speed of 44 males per 
hour, an elevation of nearly 13 inches would be required. 

Conclusions 

This accident is believed to have been caused 
by speed on a. curve m excess of the rate for which 
superelevation was provided, possibly combined wich two 
loose rail joints, 

Apparently, the sDeed alone wn,s not the cause 
of the accident, aj the lead engine was not derailed, 
although speed undoubtedly was the principal cause. The 
speed-recorder tape on the second engine, 1453, showed 
a speed of approximately 44 miles "per hour at the time 
of the derailment, whereas the maximum permissible speed 
was 30 miles per nour The track was m good surface, 
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alinenent and gage, but the superelevation was in­
sufficient for +be rate of speed, at which the t r a m was 
being operated Tne ] ead engine was much the heavier 
of the two engines, and tne indications are tnat as a 
result of the excessive speed and existing track condi­
tions, an extreme la +eral thrust vas com m m cat eel to the 
engine truck of engine 145 3, against the outside rail, 
at a point near the loose insulated rail joint on that 
rail, at whi cn time the rear vneels of tn c tender of the 
lead engine w^re approximately over the other loose in­
sulated rail joint on m e mside rail, and that this 
resulted m the giving of an opposite list or jerk to 
the front end of tne r.eoond engine, increasing tne nosing 
notion of that er^me sufficiently to cause tne left front 
engine truck wheel of engine 1453 to be forced up above 
the mside rail ct the curve and resulting m the op­
posite wheel dropping down on tne gage side of the out­
side rail, precipitating the derailment. 

The narks on tvf cut side of tne high rail of 
the curve possibly were nade by the eaualizer ear on the 
rear truck of the first C c i r , which had both eaualizer 
bars torn ofx at the tine of the accident. The rignt 
rear equalizer bar showed scars m d battered, narks on the 
bottor of its front end, indicating that it could nave 
rade the larks in question. 

All of tne employees involved Tere experienced 
nen and at tne time of the accident none of ther had 
been on duty in violation of any of the provisions of tne 
hours of service law. 

Respectfully submitted, 

P\ P. BORLAND, 
Director. 


