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SUMITARY

Pennsylvania

October 25, 1943
1fadison, Ind.
Derailment

Engine and cut of cars
8329

11 cars

35-40 m. p. n.-

Timetable, trein orders and a
manual-block syetem; yard limits

Single; 4°30' curve; grade
practically level

Cloudy
About 1 p. m.
1 killed

Excessive sneed on curve naving
irregulsr surface, as result
of train being ouvt of control
on descending grade

Thnet the Pennsylvania Railroad
Company so control the braking
ratio and percentages of adnesion
on tnis grade toet troins may be
safely operated in compliance
with exlsting law
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December 21, 1943.

Accident at Medison, Ind., on October 25, 1945, caused by
excessive speed on curve having irregulzr surface, as
sult of train being out of control on a descending
orsde
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1
REPORT OF THE CCOMMISSION

PATTERSCN, Commissioner:

On October 25, 1943, there was a derailment of an engine
and a cut of cars on the Pennsylvania Railroad at Madlcon
Ind., wnicn resulted in tne deatn of one employee. Tnis
cc1dent Was 1nvest1baued in conjunction with a representative
of the Indiana Public Service Commission.

Linder authority of section 17 (2) of the Interstate Com-
merce Act the adove-—entitled proceeding was referred by tne
Commissicn %o Commissicner Patterson for consideration and
dispogition.
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Location of Accident and Metnod of Operation

Tnis accident occurred on that part of the Indianapolis
Division designated as the Madison Branch and extending be-
tween Columbus and Madison, Ind., 45 miles. Tnis was a single-
track line over wnich trains were operated by timetable, train
orders and a manual-block system. Tne accident occurred witnin
yard limits, 3,721 feet west of the station at Madison. At
Madison, a track designated as the run-around track pesralleled
the main track on the south. Entry to this trsack was tarough
a facing-point switen for east-bound movements located 3,801
feet west of tne station. From the west there were, in suc-
cession, a tangent 1.45 miles, a 4°30' curve to the left 82
feet, a 4°15! curve to the left 61.7 feet, a 15-foot tangent
frog end a 4°30' curve to tne left 3.3 feet to the point of
derailment and 1,438 feet beyond. The grade for east-bound
trains vas descending, successively, 5.41 percent 694 feet,
©.76 percent 950 feet, 5.99 percent 2,150 feet, 5.40 percent
250 feet, 5.83 percent 950 feet, 6.06 percent 700 feet, 5.88
percent 450 feet and 5.68 percent 650 feet, tnen tnere was a
vertical curve 569 feet to the point of derailment, where it
was practically level. The descending grade passed througn
two rock cuts, 90C feet and 800 feet in lengtn. The areas
adjacent to tnese cuts were thickly covered by trees. Thelr
eastern ends were 3,755 feet and 1,855 feet west of tne point
of derailment.

At the point of aerailment tne %track structure consisted
of 7O-pound rail, 28 feet in lengtn, laid in 1899 on 14 ties
to tne rail lengtn. It was fully tieplated, double-spiked
outside and single-spiked inside each rail, provided witn 6-hole
angle bars, and was ballasted with cinders and gravel to a
depth of 12 inches. At the point of derailment the gage was
4 feet 8-3/4 incheés. There was no superelevation.

Time-table speclial instructions read in part as follows:
2405. Madison Hill:

All movements on Madison Hill east of derail
at Top of nill must be nandled by engines specially
equipped with vacuum brake, engine must be headed
iest and operated on east end of train. Descending
movements must be controlled by vacuum, air and
nand brakes, retaining valves set in retaining po-
sition on all loaded cars and on sufficient empty
cars to enable g uniform speed to be maintained.
Speed of 6 miles per nour must not be exceeded. * * %

Brake and Train Air Signal Instructions read in part as
follows:



1C-d. Before a train is overated down a grade re-
quiring tne use of retaining valves, 1t must be

known tnat they are in such condition that the ‘
speed of tne train can be safely controlled by thne
engineman.

15. Hand Braskes--All trains must be controlled by
the air brake, supplemented on neavy descending
gredes by nand brakes when necessary to insure the
gsafe movement of tne train.

The maximum authorized speed for all trains in the terri-
tory involved was 6 miles per hour.

Description of Accident

Extra 8329 East, an east-bound freight train, consisted
of englne 8329, of the 2-8-0 tyne, neaded west, 11 loaded cars
and a caboose, in the order named. At North liadison, 2.2
miles west of Madison, the caboose was detached and left on
the main track, and the front vortion of the train procceded
eastward about 12:55 p. m. Soon afterward, the control of
tnis portion was lost on the descending grade, and wnile 1t
wag moving at an estimated speed of 35 to 40 miles per hour
tne cngine and the first nine cars were derailed to the right
on a curve to tne left.

The tender was not derailed. Tne engine stopped uorignt
on tne roadbed, 556 feet east of the point of derailment. Tae
first car overturned. The first four cars were badly damaged.
All tender wheels nad slid-flat spots at tnree locationg, wnlch
varied between 1 and 1-1/2 inches in lencth and 5/4 inca in
widtn. All driving-wheel tires had slid-flat spots, wnich
varied between 1 and 1-5/8 incnes in length. All wneels of
the eleven cers nad slid-flat spots, witich varied from 1/2 to
£-1/2 incnes in length, at more tasn one location. Tne oraxes
of the engine and the eleven cars nhad veen tested and nad func-
tioned properly. Arfter the accident, inspection disclosed tnat
all retaining valves were set for use.

It wvas cloudy at the time of the accident, which occurred

about 1 p. m. ‘

The cenductor of Extra 8329 was killed.

ATter the caboose was detached at North Madison, the
consist, weignt and braking power of each unit of Extra 8329
were as follows:
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] Braking
Total power
Light Gross braking gross
Unit Liumber weignt weignt power welgnt
Pounds Pounds Pounds Percent
Engine 8329 185,200 204,800 111,120 54.0
Tender 87,200 160,600 40,320 17.2
DUPX 1805 33,800 99,820 21,636 21.7
CNW . 59966 46,300 107,800 30,016 28.3
. Soo Line 414868 43,500 104,100 27,840 26.7
MP. ~ 48334 43,200 133,200 26,620 19.6
Milw 705200 42,900 135,000 24,680 18.2
MP 48050 44,300 134,300 26,620 19.6
Milw 711112 42,500 132,500 27,200 20.0
CNW 66688 45,600 135,600 29,284 . 21.5
URT 100139 52,000 102,270 33,280 32.5
PRR "202998 37,000 123,400 28,850 15.3
BMX ° 4702 46,200 143, 346 ‘29,568 20.4
Totals 1,716,736 457,034 26.6
Note: All hrake cylincders, exéept those of

the enhgine and tie first car, were 10, incnes in
_diameter.
" vided with No. B-ET equipment, ¢ cars with AB
"velves, 6 witn K-2 triple velves, 1 with g K-1

triple valve, 9 witn 3-position retaining valves,

The- engine and tne tender were pro-

and 2 with 2-position retaining valves. Seven
cars were equipped witn the conventional vertical-
snaft type of nand brake, and 4 with nand brakes
naving gears adjacent to the brake wneel. After
the accident, tests of 7 cars disclosed that tne
brake-cylinder piston travel varied between 7-1/2
and 7-3/4 incnes. Tne brake eaquipment.of the
otner 4 cars was badly damaged.

: Inspection of engine 8329 failed to disclose any defective
condition naving existed nrior to the accident.” Tnis engine
was .of the 2-8-0 type. Tne Nos. 1 and 4 pairs of driving-
wneél ftires were flenged, and thne Nos. 2 and 3 pairs nad plain
tires. Tne total weight in working order was 204,800 pounds,
distributed es follows; Engine truck 23,900 pounds, and
driving wneels 180,900 pounds. The soecified diame%ers of tne
engine-truck wneels and the driving wneels were, respectively,
30 incnes and 56 incnes, The tender was rectangular in snape,
and was equipped with two 4-wheel trucks. Its welgnt wnen
loaded tas 160,600 pounds. Tne rigid wheelbase of tne engine
was 16 Teet 3 incnes. The bore of the cylinders was 25-1/2
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incnes and tne stroke of tne pistons was 28 inches. Tnhe tender
was not provided with splash plates.

Engine 8329 was equipped with a compression-control ar-
rangement consisting of a 2-inch pipe tapped into tne front ‘
exnaust vassage of the rignht valve-cnamber and extending upward
a8t tne rignt side of the smokebox. A U-bend was joined to the
top of tais pive, a 2-inch globe valve was connected "immediatelw
be10" the U- bend tnen a 2-inch wipe extended dovnward and was
connected %to a 2—1ncn crossover pipe extending between fThe
admission passages of the valve cnambers. The globe valve was
operated by an .extension ‘handle extending into tne rignht side

of tne cab, and was accessible to the engineer. Wnen it was
desired to reduoe speed tnrougn use of tnls arrangement, the
valve gear was placed in position opposite to tne direction

of mpvement. As a result, air was drawn througn the exhavst
nozzle, compressed in tue cylinders and steam-pipe system back
to tne closed throttle valve and a retarding effect was trans-
mitted by thne pistons to tne main rods and side rods. Wnen
compression increased to the extent thaet the driving wheels
stopped fevolv1ng, the engincer released pressure to the at-

mo spnere by ooenlng tne globe valve. Tnis engine was equipoed
witn special sand boxes g0 arranged that sand could be deposited
back of the No. 4 driving wneels. Sand pipes attacned to the
conventional sand box were so arranged tnat sand could be de-
poslited in front of the No. 1 driving vneels and to tne rear

of tne No. 3 driving wheel§. All engines used on tnls grade
were neaded westward so that water would be over the front end
of tne crown sneet.

After tne accldent, measurements of the track between
points 160.5 feet and 108 5 feet wesgt of tne point of derail-
ment trere as follows:

Digtance west of Cross
point of derailment level Gage
Fect Inches Feet. Inches
160.5 1 , 4 8-1/2
145.0 ‘ 1/2 4 8-1/2
129.5. 3/4 4 B8-3/4
114.0 ‘ 1/2 * 4 8-5/8
108.5 7/8 : 4 8-3/4 .

Note: DMeasurements tnroughout a distance of
108,5 feet west of the point of derail-
ment could not be made, because the
alinement was distorted as a result of
a subseouent sccident.
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Discugeion

Extra 8322 FEast gtoppad at North Madison about 12:25

£. m., ond the vender cictern was filled with water. About
12100 p. m., the engine, neaded westward, was recoupled to
tne eoetl end of a cut of 11 lo2ded cars. Erake-nipe pregsure
of GO poqna as being maintained. After tae train air-urake
svsten vas fblly recnarzed, this cut of cers was moved ec;uvurd
~nd tne engine stovped about 600 feet east of tne top of the
~rzde, wnere the grade was 5. 41 percent descending. Tnis stop
wag mode as a result of a 16-pound brake-pipe reduction, wnich
wos not releacsed until after all hand brakes nad been fully
applied and tne reteining valves on all cars set for use.. The
enginecer then placed the brake valve in running position and
ralted until normal brake-pipe and auxiliary-r PSGTVOiP precaures
vers restored. He attempted to ctart the train, but was un-
svecessful untll tne na“d brn“cs of the second, fifth and nintn
cirs were releaced.  After glack was closed, tne engineer
viaced Tae reverse laver in pogltion for back-up motion and
cpered Yae tarettle fully to start the cut of cars. As soon
ae tine cvt of cares started to nove, tne conductor, the flagman
ard tne "rekeren, wno were, refpectively, on tne eoond, fiftn
and ninth c:rg, resvnlied tae nand brakes on those cars. After
tie engine nad meoved about 100 fcet, the enzineer pleced tne
reveres gegr in position for for*ﬁrd motion, opened tane vack-up
and valver, partially ovened the compy esoloﬁ device releasze
alve, and mede 2 15-pound Lrake-pipe reducticon, walch was not
elenced. At a point about 1,300 feet east of the top of the
raede tre erced nad inc eaceﬂ to mere than © miles per acur,
ol n

TJineer made two more brake-pipe reductions. Tne
22 reducticns totaled 30 poundes. The speed ccontlnued to
5C, and tne engineer nﬂpred the tnrottle fully in an
a1 v To provide ~reater retsrdi ng force, but wrs unsuccess-
. Wnen the engine was about 4,000 feet east of the top of
¥rote, tne speed wog abcut 20 milesg per nour, and tne
m
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vine wneels stopped rotatlnbu rne engineer immediately
released tae engine and tender brakes. After the driving
voeels gtarted to rotate, ne opened tne ti rot tle fully to re-
to tne epeed, and tne driving wheels agsin stopped rotating
avout 1 nmile east of the top of the grade. AT tniiis point all
send velves were ovened and sand was flowing from 3 pipes on
eacn side of the engine. Tne engine continuved to slide througn-
out & ¢ictance of abou‘r 2,000 feet, and entered a 4°30" curve
to thi2 left at an estim tnd speed of 35 or 40 miles per nour.
The enTive ard T“irs‘c nine cars were derailed to the risnt be-
Trecn pointe from 162 to 185 feet eact of the west end of the
curve, wiere the gare wag 4 feet 8-3/4 incnes. There was no

supers leVﬁtlon. Irmediately after tne first car was derailc
1t bdecane eeparsted from the engine, The tender was not
derailed.

b
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The maximum authorized speed was 6 miles per nour and
tne maximum safe speed on a 4°30' curve having no supereleva-
Tion was about 43 miles per nour. There was no defective
condition of the engine prior to tne accident, and there was .
no indication of dragging eduipment, nor of any obstruction
riaving been on tne track. A rail on the outside of tne curve
was found broken between two ties at a point 3.3 feet east of
tne receiving end of tne rail. The most westerly mark on tne
treck structure was a flange merk on the first tie east of
tne break and about 6 incnes outside tne rail. At o point
1-1/2 feet farthner east, an angle bar inside the left rail
bore marlzs indicating it had been struck by a wheel. The por-
tion of the rail east of the break was considerably marked.
Apparently the first wneel to be derailed crossed the nead of
tnis portion and following wneels canted the rail outward, and
tne rail became broken west of the point wnere the first wneels
crogsed 1it,

About 2 hnours prior to tne time of the derailment, the
section foreman inspected the track in tne vicinity, and there
vas no defective condition. The rail involved was laid at tne
noint of accident in 1899. The cross-sectional area of thne
nead was considerebly reduced, but there was no internal de-
fect. The surface of the track a short distance west of the
point of derailment was irregular. At five stations in a sec-
tion 52 feet long, the surface varied from 1/2 to 1 inch low.
Tne irresularity in surface combined with excessive speed on
tne curve apparently caused lateral rolling sufficient to
permit a flange to mount the outside rail. Since tne tender
was not derailed, apnarently the left No. 4 driving wheel
crossed the outside reil, and the other wheels of tne engine
beceme derailed immediately tnereafter.

Tnrougnout several .montns prior to the day of the acci-
dent, tnere nad been but little rainfell in the vieinity of
Madison. During this period, leaves, sand and oil, and grease
crippings from glue-stock commodities accumulated on top of
tne rails. On tne day of the accident a mist fell at inter-
vals. Tne resultant slippery condition of the rails so
lessenced tine factor of adnesion between thne wheels and the
ralls tnat tne retarding force of tne brake system was greater
tnan tne adnesion, and tne wneels slid. Tne braking ratio for
tlis train was 26.6 percent. Tne investigation disclosed that
on previous occaslions trains nad been out of control on tnis .
grade. In fact, about 5-1/2 hours after tne derailment, tne
engine of Extra 8565, a wrecking train, moved down thne grade
and out of control. In tnis case, thne engine without cars
left Jorth Madison in backward motion, Wnen it entered the
Gescending grade a mist was falling. The valve gear was placed
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in position for forward movement, tne sander valves were opened,
trie compression-device release valve was vpartially open, and
fne engineer applied snd released the engine and tender brakes
at intervals to assist in controlling the speced. Tnrougnout

tne first 5,000 feet tne gpeed was 4 or 5 miles per nour, then
tne driving wheels stopped rotating, and the engineer ovencd
tne compression release valve, released thne engine and tender
brakes, and opened tne tnrottle valve. Tne enpine slid about
400 feet, tnen the driving wneels rotated. The engineer var-
tially closed tne release valve to obtain more compression,

and tne driving -wneels agein stopped rotating. At thils point
tne engine was about 2,000 feet from thne bottom of the grade,
and tne speed was about 25 miles per nour. The engineer

opened tne thnrottle fully, but the driving wneels did not re-
volve, and tne gpeed increased as tne engine glid down the
grade. Employees on the engine jumped snortly before the

engine collided, at a speed of 40 to 50 miles per nour, with
the rear car of the cut that had been derziled earlier tnat

day. The collision occurred 24 feet east of the west end of

tne curve. i

Sectlon 1 of tne Safety Appliance Acts, 45 U. S. Code ‘
Sec. 1, reads as follows:

It snall be unlawful for any common carrier
engaged in interstate commerce by reilroad to use
on 1ts line any locomotive engine in moving inter-
state traffic not equipped with a power driving-
wheel brake and appliances for operating tre
train-brake system, or to run any train in sucn
traffic that nas not a sufficient number of cars
in 1t so equipped witn power or traln bra reg thnat
tne engineer on the locomotive drawing such train
can control its speed without requiring brakemen
To use thne common nand brake for tnat purpose.

Tne investigation disclosed that the engines and all cars vere
equipped Ultﬁ operative air brakes, and *nat appliances were
pro»lded for tne operation of the traln brake system. However,
time-table special instructions required the vse of hand trakes
to assist 1n controlling tne speed. Before engine 8329 and the
cut of cars started to desoend trne grade, all nand brakes were
fully applied wnile tne train air brakes were aprlied. Offi-
cials sald tnis resulted in braking force being spplied at the
brake shoes theoretically ecual to a full-service air-brake
application. They saild the use of nand brakes was for extra
precavtion. No train nad been operated down tne grade witnout
tne use of nand brakes, and no test nad been mede to determine
if tne speed of a train could be controlled properly by use of
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power brakes only. The movement on tne grade was not vroperly
under control at any time, because of numerous cer wneels

sliding. Tne use of nand brakes in controlling tne speed of ‘~
trains 1s in violation of tne Safety Appliance law, and saculd

be discontinued.

Cause
It is found that tnis accident was caused by excesslive
speed on a’'curve naving irregular surface, as a result of train

being out of control on a descending grade.

Recommendation

It is recommended that tne Pennsvlvania Railroad Company
so control the braking ratio and percentages of adnesion on
tnis grade tnat trains may be safely operated in compliance
witn existing law.

Dated at Wasnington, D, C., this twenty-first
day of December, 1943.

By the Commission, Commissioner Patterson.

W. P. BARTZL,

Secretary.



