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Railroad: 

Data: 

Location: 

Kind of accident: 

Train involved: 

Train number: 

Engine numbers: 

Consi st: 

Speed: 

Operation: 

Track: 

Weather: 

Timo: 

Casualties: 

Cause: 

Atchison, Topeka and Santa Fe 

June 29, 1948 

Winslow, Ariz. 

Derailment 

Passenger 

18 

Diesel-electric units 26C, 
26B, 26A and 26L 

12 cars 

83 m. p. h. 

Signal indications 

Douole; 8° curve; 0.47 percen 
descending grade eastward 

Clear 

9:10 a. m. 

56 Injured 

Excessive speed on curve 
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INVESTIGATION NO. 3193 

I N T H E MATTER OF MAKING ACCIDENT INVESTIGATION REPORTS 
UNDER THE ACCIDENT REPORTS ACT OF MAY 6, 1910. 

THE ATCHISON, TOPEKA AND SANTA FS RAILWAY COMPANY 

November 3, 1948 

Accident at Winslow, Ariz., on June 29, 1948, caused by 
excessive speed on a curve. 

1 
REPORT OF THE COMMISSION 

PATTERSON, Commissioner: 

On June 29, 1948, there was a derailment of a 
passenger train on the Atchison, Topeka and Santa Fe 
Railway at Winslow, Ariz., which resulted in the injury 
of 4 7 passengers, 1 railway-mail clerk, 2 dining-car 
employees, 1 club-car attendant and 5 train-service 
employees. This accident was investigated in conjunction 
with a representative of the Arizona Corporation Commission. 
— _ . , , 

Under authority of section 1 7 (2) of the Interstate Com­
merce Act the above-entitled proceeding was referred by the 
Commission to Commissioner Patterson for consideration and 
di sposition. 

INTERSTATE COMMERCE COMMISSION 
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LQ_Q£L*,XQT\ oX Accident and Hothod of Operation 
This accident; occurred on<*that part of the Albuquerque 

Division extending between S^iigman and Winslow, -^riz,, 
115.3 miles, va double-track line, o\ or which trains moving 
with the current of traffic arc dp orated by signal indica­
tions. The current of traffic is tp the left," The accident 
occurred on the eastward main track at a t>oint 141.87 miles 
east of Bfclign&n and 1.45 miles west of the elation at Wins low. 
From the west on the eastward main track there are, in 
succession, a tangent 8,000 feet in length, a 3°21' curve to 
the left 1,047 feet, a tangent 483 feet, a spiral curve to 
the right 189 feet and an 8° curve to the right 47 feet to 
the point of accident and 741 feet eastward." The grade for 
east-bound trr ins la generally descending throughout a 
distance of 40 miles, then it is, successively, level 293 
feet, 0,60 percent ascending 2.23 miles, 1.42 percent 
descending 1,846 feet, 0.22 percent descending 2,704 foet, 
1,12 percent descending 2,103 feet, 0.43 percent descending, 
850 feet, 0.53 percent descending 310 feet, 0.41 p-er-ocnt 
descending 1,400 feet and 0.47 percent descending 48 feet 
to the point of accident and 1,052 feet eastward. 

On the curve on which the accident occurred the 
structure of the eastward main track consists of 110-pound 
rails, 39 feet in length, rolled in 1927, and rclaid in 
their present location during 1945 on an average of 26 
treated ties to the rail length. It is fully tieplated 
with sing'le-shoulder tieplatos, single-spiked, provided 
with 4-hole 26-inch flanged joint bars, and an aver .ge of 
six ra.il anchors per rail length. It Is ba.llasted with 
volcanic cinders to a depth of 10 inches below the ties. 
The specified superelevation on the 8° portion of the curve 
wa.s 2 inches. At the point of derailment the superelevation 
we.s 1-15/16 inches, the gage was 4 feet 9 inches, and, the 
curvature wa.s 8° . 

Automatic signals 2872 and £861, governing east-bound 
movements on the eastward main tra.ck, are. respectively, 
0.57 mile and 63 feet west of the point of derailment. 
These signals are of the searchlight,type, and are con­
tinuously lighted. 

This ce.rrier1 s operating rules read in part- as follows; 

DEFINITIONS. 
•if •«• -s 

Fixed Signal.—A signal of fixed location indicating 
a condition affecting the movement of a train. 

http://ra.il
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Note to Definition of Fixed Signal,—The definition 
of a "Fixed Signal" covers such signals as slow boards, 
to to to 

ENGINEMEN, 

457. They must look back frequently, * * * 
to detect any defects in their train and for 
signals, and must require fireman and brakeman 
to do likewise. 

Time-table special instructions read in part as follows: 

4. *** ̂  * 

Permanent slow boards, painted yellow with black 
numerals, will be located not less than 2500 feet in 
advance of locations where speed of trains must be 
reduced, The numerals thereon nearest the track 
indicate the maximum speed for passenger trains and 
on the field side the maximum speed for freight trains. 

* to to 

Time-table special instructions prescribe the maximum 
authorized speed for the train involved as 100 miles per hour 
on tangent track, and 25 miles per hour on the 3°21' curve 
immediately west of the point of accident and on the curve 
on which the derailment occurred. An octagonal-shape speed-
limit sign, 36 inches wide and 15 inches high and bearing 
the numerals 20-25 in black outlined by colorless reflector 
buttons on a yellow background, is mounted on a mast 7 feet 
11-1/8 inches north of the north rail of the eastward main 
track. The center of this sign is 7 feet 6 inches above the 
level of the tops of the rails. Another speed-limit sign, 
9-1/2 inches wide and 26 inches high and bearing the numerals 
25-20, is located between the main tracks 4 feet 7-1/2 inches 
south of the south rail of the eastward main track. The 
center of this sign is 13 inches above the level of the tops 
of the rails. These signs are located 4,832 feet west of the 
point of derailment. 

Description of Accident 

No. 18, an east-bound first-class passenger train, 
consisted of Diesel-electric units 250, 25B, 26A and 26L in 
multiple-unit control, one mail car, one baggage car, one 
baggage-club car, four sleeping cars, one lounge car, one 
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dining car and three sleeping cars, in the order named. All 
cars were of modern lightweight high-tensile steel construction. 
This train departed from Ash Fork, 115.7 miles west of Winslow, 
at 6:59 a. m,, 4 minutes late, passed West Winslow, the last 
open office, 3 miles west of Winslow, at 9:09 a. m., on time, 
passed the speed-limit signs, passed signals 2872 and 2864, 
xtfhich displayed proceed indications, and while moving at a 
speed of 83 miles per hour the Diesel-electric units and the 
first five cars were derailed at a point 1.57 miles east of 
West Winslow. 

The Diesel-electric units and all of the cars were 
equipped with control?ed-slack couplers, Separations occurred 
at each end of the second and the third cars. The Diesel-
electric units and the first car remained coupled and stopped 
on their left sides, across auxiliary tracks immediately north 
of the main tracks and parallel to them, with the front end 
of the first unit 531 feet east of the point of derailment 
and 90 feet north of the eastward main track. The first unit 
stopped at an angle of 45 degrees to the tracks, the seco»d 
unit at an angle'of 30 degrees, and the third and fourth units 
and the first car practically parallel to the tracks. The 
second car stopped on its left sid.e, across the auxiliary 
tracks and at an angle of 45 degrees to them, with the front 
end 20 feet nort}?. of the eastward main tra.ck and against the 
first car. The third car stopped in reverse direction, on its 
right side, against the second car and pa.rallel to it. The 
fourth car stopped upright, with the front end 591 feet east 
of the point of derailment and 15 feat north of the eastward 
main track e.nd the rear end on the eastward main track. The 
fifth car remained upright and In line with the track. The 
separation between the third and fourth cars occurred as a 
result of a broken coupler at the front end of the fourth car. 
The first, second and fourth cars were badly damaged, the 
third car was destroyed e,nd the fifth car wa.s slightly 
damaged. The first unit of the engine struck a cut of three 
cars standing on an adjacent track. Of these cars, one was 
destroyed, and the other two vera slightly damaged. The roar 
trucks of the first and second Diesel-electric units were torn 
loose, a.nd all four units were badly damaged. 

The engineer, the fireman, the conductor, the front 
brakeman and the flagman were injured. 

The weather was clear at the time of the accident, 
which occurred at 9:10 a, m. 



- 8 - 3193 

The Diesel-electric units involved are of the 0-4-4-0 
classification, and were received from the builder on May 
20, 1943. The first and the fourth units are 50 feet 8 
inches in length, and are provided with control compartments. 
The second, and the third units are not provided with control 
compartments, and are 50 f«=et in length. The total length 
of the four units coupled is 201 feet 10-1/8 inches. The 
trucks upon which the traction motors are mounted are of the 
swing-motion type, and the wheelbase is 9 feet in length. 
The centers of the trucks of each unit are spaced 39 feet 
apart. The total weight of the four units in working order 
is 986,700 pounds. The specified diameter of the driving 
wheels is 40 inches. Speedometers and speed recorders are 
provided in each control compartment. All driving-wheel 
journals are equipped with roller bearings. The center of 
gravity of each unit is 63 inches above the tops of the 
rails. The theoretical safe and overturning speeds for 
these units moving on an 8° curve having a 2-inch super­
elevation are, respectively, 42.2 and 71.3 miles per hour. 

The Diesel-electric units are provided with 24-RL brake 
equipment. Pedestal-type automatic brake valves, having 
rigid handles and locking pins, are arranged on the right 
side of the control compartments of the first and fourth 
units. The second and third units arc not provided with 
control compartments but are equipped with conductor's 
vailves. The brake system is arranged with over speed-control 
and safety-control features. The latter is so arranged that, 
when no pressure is exerted upon a diaphragm footpcdal, a 
service application of the brakes xfill result, unless 
sufficient air pressure is present in the relay pipe. When 
the units are coupled for multiple-unit control, the brake 
equipment of the four units can be controlled by the inde­
pendent and the automatic brake valves located in one of the 
control compartments, provided that the double-heading cock 
on the brake-valve pedestal in the other control compartment 
is in position for double-heeding, the automatic brake-valve 
handle is locked in running position, and the rotair valve 
is on the proper lap position. In addition, the several 
air-hose must be mated with companion hose on adjacent 
units, and all stop-cocks and angle-cocks at each end of 
each unit must be in proper position. When so arranged 
the control valves of each unit are actuated in response 
to the active brake valve, similar to the control' valves 
on each car of the train. The regulating devices were 
adjusted for 110-pounds brake-pipe pressure, and 130-140 
pounds main-reservoir pressures. An emergency application 
of the air-brakes cuts off the Diesel power. Each traction-
truck is equipped with four brake cylinders, and each wheel 
is equipped with clasp brakes. These units are also arranged 
for dynamiic braking by utilizing the traction motors and 
main generator and by absorbing the resultant energy in 
resistor grids. 
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The air-brake and "he train air-signal equipment of 
each Diesel-electric unit was cleaned and tented at the 
builder's plant on hay 13, 1948. -The last monthly inspec­
tion and repairs were completed .on June 13, 1948. The last 
trip inspection and .repairs were completed about 5:22 a. m. 
on the day of the accident. The accumulated mile nce was 
34,249 miles. 

The cars of No. 18 were provided with D-22-AR control 
valves. The eighth and the ninth ca.rs were equipped with 
axle-mounted discs located near the inner surface of ea.ch. 
wheel for use as broking surfaces. The remainder of the 
cars were equipped "ith clasp brakes operating in contact 
with the treads of the wheels. 

Discussion 

No. 18 departed from Los Amreles, Calif., 600 miles 
west of Vrinslow, a.t 8 p. m., June 28. The engine crew on 
the train at the time of the a.ccident went on duty at 
Seligman. The brakes of this train were tested at Seligman 
about 6:22 a. m., and the train air-brake system had 
functioned properly at that point. The train had opera.ted 
normally up to the time it approached Nest 'Jinslow. This 
train ha.d traversed a 3°21' curve to the left 1,047 feet in 
length, a tangent 469 feet, a spiral curve to the right 1S9 
feet and ha.d just entered an 8° curve to the right when it 
was derailed. The maximum .authorized speed for this train 
was 100 miles per hour on tangent track and 25 miles per 
hour on the previously mentioned curves. Prior to the 
accident the Diesel-electric units and the ca.rs had been 
riding smoothly. 

As No. 18 was nopreaching the curve o'n which the 
accident occurred the speed was 83 miles per hour, a.s 
indicated by the spoed-recoraer tape, and the enginemen 
were maintaining a lookout e.hc^d from their respective 
positions in the control compartment a.t the front of the 
first Diesel*-electric unit. The members of the train crew 
were in various locations throughout the can's of the train. 

The engineer sold that between points 16 and 2 mi"1 es 
west of the point of a.ccident the dynamic retarding arrange­
ment was in use to control the speed or. the descending grade, 
and that the throttle w s in idling posit ion. At a point 
about 2 mi.>es west of the point where the derailment occurred, 
he moved the transition level' from position for dynamic 
retardation to seri-s position, made a 14-pound brake-pipe 
reduction with the automatic brake valve, a.nd then released. 
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some brake-cylinder pressure on the Diesel-electric units 
by use of the independent brake valve. The engineer said 
he observed by the speed indicator that no retarding effect 
had resulted from the air-brake application, end that he 
made another 14-pound brake-pjpe reduction at a point about 
1,5 miles west of the point of accident. At this time Ho. 
18 uas moving on 1.42 percent descending grade. The two 
brake-pipe reductions, which were not released, totaled 23 
pounds, and reduced the brake-pipe pressure to about 82 
pounds. When the engine passed the speed-limit signs, 
located about 4,800 feet west of the point of derailment, 
the speed was 83 miles per hour, and he said he placed the 
automatic brake valve in emergency position and moved the 
throttle to "off" position. The engineer said that the 
brake-pipe exhausts following the service and the emergency 
reductions were of proper duration and volume. The fireman 
said that, when the speed was not reduced by the service 
applicaption of the brakes, he called a warning to the engineer, 
who at that time "as moving the brake-valve handle to 
emergency position. The members of the train crew said they 
felt a slight application of the brake shoes as the train 
passed West Winslow, the usual place T h e r e a bre.ke application 
is initialed to reduce speed for the curve on which the 
derailment occurred, then these employees observed that the 
speed was not being reduced. The derailment occurred before 
action could be taken by any member of the train crear to 
stop the train. The elapsed time between the first Drake-
pipe reduction and the time of the derailment was about 
73 seconds. 

Examination of the track throughout a considerable 
distance westward from the point of derailment disclosed 
no tra.ck condition that could have contributed to the ca.use 
of the derailment. The surface, alinement and gage of the 
track on the spiral and on the curve involved were well 
maintained for the rmaximum authorized speed of 25 miles per 
hour. 

The first mark on the track structure was an angular 
peening of the metal on the outside edge of the top of the 
heoA of the north, or high, rail. This mark started at a 
point 184.5 feet east of the west end of the receiving end 
of the spiral and continued eastward a dista.nce of 52 feet 
into the full curvature of 8 C . At the east end of this manak, 
two marks appeared on' the earth at points 50 and 72 inches 
north of the centerline of the eastward main tra.ck, and 
apparently were made by the first unit as it struck the 
ground. From this point eastward the ground north of the 



11 - 3193 

eastward main track was deeply churned by the derailed 
equipment. There was no flange mark on the rails or between 
the rails, and there was no mark on the flanges, the treads, 
or the side surfaces of the i - n C 0 ] _ s of the Diesel-electric 
units to indicate that any of these wheels had touched the 
ground within the limits of the track structure. The 
calculated overturning speed for the Diesel—flectric units 
at the point of derailment was 71.3 miles per hour. Examina­
tion of the speed-recorder tape of the engine Indicated that 
the sp<_ed varied between 81 and 83 miles per hour throughout 
a distance of 14 miles immediately west of the point of 
derailment, and was 33 miles per hour at that point. There 
was no indication of nny retardation immediately prior to 
the accident as a result of the brakes being applied. After 
the accident the speed recorder was tested and found to be 
accurate. Tils Investigation disclosed no contributing factor 
or cause other than excessive spe~d. 

Examination of the Diesel-electric units disclosed that 
the traction-truck assemblies wore in good condition, all 
wheels were tight on their axles and were properly spaced. 
The throttle lever was in notch No. 1, the*first pulling 
notch back of Idling position, the transition levor 'was in 
series, the reverse lever was in neutral position, the 
independent brake valve was in running position, and the 
automatic brake valve was in emergency position. The automatic 
brake valves In the front and the rear control compartments 
and their related rotair valves were arranged for control 
of the air-brake system from the front control compartment. 
All angle cocks and stop cocks in the various air lines 
were in position for proper use of the train air-brake 
system. All brake-pipe hose were removed,and inspection 
by use of a light and by rolling a 3/4-inch steel ball 
through them disclosed them to bo free of defects. Tests of 
the air-brake equipment disclosed no condition tha.t would 
prevent application of the brakes. The travel of the brake-
cylinder pistons of the seven undamaged cars was within the 
requirements of the carrier. All brake shoes throughout the 
train, except the eighth and the ninth cars, which wore 
equipped with disc brakes, were overheated and considerable 
metal had been lost as a result of the metal having become 
softened.. The treads of a.li wheels braked by tread contact, 
including all the wheels of the Diescl-olactric units, bore 
numerous spots of surface welded brake-shoe metal. These 
spots X7erj more or less uniformly spa.ced and varied between 
3/4-inch and 1-1/2 inches in diameter and were about 1/32-
inch thick. The general car foreman at Winslow said that 
he had never seen wheels and br,_ke-shoes of passenger-train 
cars and engines in the same condition as those of No. 13 on 
the day of the accident. 
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(SEAL) W. P. BARTEL, 

Secretary. 

Cause 

It is found that this accident was caused by excessive 
speed on a curve. 

Dated at Washington, D. C . , this third 
day of November, 1948. 

By the Commission, Commissioner Patterson. 


