
INTERSTATE COINMERCE COMMISSION 

WASHINGTON 

INVESIIOAT'CN NO - 2554 

THE CHICAGO L NO^TI: , TESTER: 

REPORT IN RE ACCIDENT 

AT DIXON, ILL., ON 

DECEMBER 25, 1942 



- 2 -

SENARY 

Inv-2554 

Railroad: 

Date: 

Location. 

Kind of accident 

Trains involved: 

Train numoere: 

Engine numbers: 

Con si st• 

Estimated, speed: 

Opera cion: 

Trade: 

tTeafcher: 

Time: 

Casualties: 

Findings: 

Re co mm e nd a'c i o n s: 

Chicago &- Nortn T Testern 

December 26, 1942 

Dixon, 111. 

Rear-end collision 

Passenger : 

8? : 

4009 : 

16 cars : 

15 m. p. h. : 

Exoress-mail 

Firsc 5 

2909 

9 cars 

40 m. p. h. 

Timetable, trair orders and 
automatic train-control system 

'63: 59' curve; 0.457 oerceni, 
d e s c e n d 1 ng ~ r a d. e vest va.rd 

Raining 

11: dO P. m. 

2 hilled; 35 injured 
Cause of accident, failure of 
automatic train-control system 
to function as intended; oper­
ating rules not being enforced 
and obeyed. 

T Tayside signals be installed in con­
nection with aucomacic train-contro"j 
system; cab signals conforming to fl^/ 
specifications and. reouirements pre­
scribed by Commission's order of *'. 
April 15,' 1^5°, be installed on 
locomotives of tni s carrier in' con­
nection witn aucoriatic train-control 
system; operating rules be enforced, 
and. obeyed 



INTERSTATE COMMERCE COMMISSION 

INVESTIGATION NO. 2654 

IN THE MATTER OF MAKING ACCIDENT IEVE3TIGA 
T 

;m~n7 :T3 
UNDER THE ACCIDENT REPORTS ACT OF MAY 5, 1010, 

CHICAGO L NO-IN WESTERN RAILWAY OCMP 

March 12, 19 !• 

Accident at Dixon, 111., on December 2", 1^4 
caused by failure of the automatic Mr si 
tern to function as Intend en!; opcratin?-
enforced and obeyed. 

found to be 
•control sys-
,les not bain* 

1 
REPORT OF THE COMMISSION 

PATTERSON, Commissioner: 

C i December 26, 194! 
passenger tra: 
North Western 

one re 
and. an 
dlyq" : 

mas a rear-end, collision 
express-mail train on th< 
t Dixon, 111 -mic: 

oyces, anc. 

between a 
Cnicago & 
suited in tne d.eath of 2 train-service 
injury of 30 passengers, 2 railvay-ma.il 
employee and 2 dining-car employees. Tni s accident was 
investigated in conjunction with repiesentatiwes ef tne 
Illinois Commerce Commission. 

:lerMi 1 Pullman 

^Und.er authority of section 17 (2) of cne 
merce Act the above-entitled proceeding wes 
Commission to Commissioner Patterson for co 
disposition. 

tor state Com-
for rem by :ir 
d_eraticn and 
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Location of Accident and Ketnod of Operation 

Tlni s accident occurred on that part of the Galena Division 
designated as Subdivision 2 and extending between Geneva, 111., 
and Clinton, Iowa, 102.6 miles. In the vicinity of the point 
of accident this is a three-track line. The main tracks from 
south to north are track 2, eitnor-direction track, track 3, 
westward, track, and. track 4, ea°t-rard track. Track 2 follows 
a route so^e distance to the south of tracks 3 and 4. Trains 
moving with tne current of traffic on tracks 3 and 4 are oper­
ated by timetable, train orders and an automacic train-control 
system. The accident occurred, on track 3 at a point 105 feet 
east of the station at Dixon. Approaching from the east there 
are, in succession, a tangent 3.7 miles in length, a 2° curve 
to the right 1,929.6 feet, a tangent 479.2 feet and a 2°59' 
curve to the left 1,378 feet t'p the point of accident and 644 
feet beyond. In the vicinity of the point of accident tne grade 
for west-bound trains is generally descending, and at the point 
of accident it is 0.467 percent descending. 

The automatic train-control system is of the continuous-
Inductive type, and. each engine is eouipped with an arrangement 
of aud.ible and visual indicators. There are no wayside signals 
except ac interlockings. The track is divided, into blocks, In 
the same manner as where wayside automatic signals are used. 
Tne system Is so arranged that when a. block is occupied there 
is a restricted zone extending" from a point at least stopping 
distance in approach of the entrance to the occupied block to 
the point of obstruction. When an engine enters this restricted, 
zone the visual indicator changes from green to red-over-yellow, 
the speed-control mechanism starts to function, then an aud.ible 
speed-indicator and an acknowledging indicator sound, and, re­
gardless of the speed at which the train is operating;, an auto­
matic brake application will occur unless tine engineer operates 
an acknowledging lever. If the speed is above the maximum low-
speed limit of 23 miles per nour, tne engineer, in addition to 
acknowledging properly, must reduce tne speed to the low-speed, 
limic witnin a predetermined distance. The speed-control 
me onanism functions in such manner that if the speed, is not 
reduced by the engineer In accordance with a gradually red.ucing 
or tapered speed-control limit, the brakes become applied auto­
matically and. cannot be released until the speed at that parti­
cular point nas been reduced below the limit fixed by the 
mechanism. Failure to acknowledge results in an automatic brake 
application, which, cannot be released until the speed of tne 
train has been reduced to approximately 7 miles per hour. When 
the train is being operated under the low-soeed. restriction of 
23 miles per nour, the acknowledging ind.ica.tor sounds and recur­
rent acknowledgment is required, at'intervals of approximately 
4,200 feet to prevent an automatic-brake application. If the 
low-speed limit is exceed.ed, in a restricted zone, an automatic-
brake application is initiated and the brakes cannot be released 
until the speed nas been reduced to 23 miles per hour. When the 
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restriction is removed the visual Indicator changes from red-
over-yellow to green, and a single stroke on a gong located in 
the cab is sounded. Then tne train may be operated at maximum 
authorized speed. v 

4 
The speed-control mechanism comprises a centrifugal govern™ 

for measuring speed, cams for measuring distance 'and electrical 
contacts jointly 'operated by both. The governor and cams are 
driven from a vertical shaft, which extend_s througn the cistern 
of the engine tender. The vertical shaft is connected to a 
horizontal telescoping drive shaft through a bevel-gear unit 
and the horizontal shaft terminates in an axle transmission 
mounted on one of the tender axles. At eacn end. of the hori­
zontal drive member, a flexible disc-type universal joint is 
provided. The functioning of the speed-control meonanism whicn. 
actuates tne audible speed, and acknowledging indicators and 
establishes the various speed restrictions depends upon the 
operation of trie governor1 and its associated gears, cams and. 
electrical contacts. 

A train-control automatic-brake application is effected, 
by means of a brake-valve actuator, which is" superimposed, upon 
tne brake-valve housing. The actuator has a cut-out cock, the 
nandle of whicn normally is locked in tne cut-in position and 
sealed. The key for the lock of the cut-out cock cannot be re­
moved unless tne automatic train control is cut in. This key 
is required to be in tne possession of tne conductor during the 
trip, and a duplicate key is provided in a sealed box located 
in the engine cab. The actuator can be cut out after the lock 
is unlocked or the seal is broken. 

Tne entrance to block 975, the block Involved, in the acci­
dent, is located 2,490 feet east of the point where the accident 
occurred. With block 973 occupied, there is an approach section-
extending eastward, a distance of 11,345 feet to a point 3,450 
feet east of the entrance to block 963, in whicn a train-control 
restriction is imposed. As a result, a restricted zone extend­
ing 13,835 feet east of the point of accident is provided. 

Operating rules read, in part as follows: 

•35. The following signals n i l be used by flagmen: 
* # # , 

Night signals 

85. When a train of one schedule is on the time 
of another schedule of the same class in the same 
direction, it will proceed, on its own schedule. 

- A red light, 
A white light, 
Torpedoes and 
Fusees. 
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# # # 

99. When a train stops under circuustances in 
vnicn it may be overtaken by another train, the 
flagman must go back immediately vith flagman's 
signals a sufficient distance to insure full 
protection, placing two torpedoes, and when ne­
cessary, in addition, displaying lighted fusees. 
When recalled and safety to tne train will permit, 
he i.iay return. 

When the conditions require, he will leave 
one torpedoes and a lighted fusee. 

& # "5(" 

When a train is moving undier circumstances 
in which It may be overtaken by another train, the 
flan man must take sucn action as may be necessary 
to insure full protection. By night, * * * lighted 
fusees must bo thrown off at proper intervals. 

44* -Ifr 45" 

Aspects and indications of the •visual indicator are as 
follows: 

A s p e ct Indication 

Green Proceed - -

Red-over-yellow Proceed, at not exceeding 
IPeximum Low Speed 

Maximum low speed, for the trains involved is 23 miles per 
hour. Under tne rules a train moving under a slow-speed re­
striction must be operated prepared to stop snort of a train or 
obstruction. In the vicinity of the Point accident, tne 
maximum authorized, speed for the trains involved is 80 miles 
per hour, and on the curve involV'-d, 50 miles per hour. 

Description of Accident 

No. 87, a west-bounci first-class passenger train, consisted, 
of engine 4009, two express cars, one baggage car, five coaches, 
one dinii.g car-, one lourn e car, five Pullman tourist cars and. 
one Pullman sleeping c nr, in the order named. Tne first and. 
second, cai s were of steel-underframe construction and the re­
mainder were of all-steel construction. Trip train departed 
from Chicago, 97.9 miles east of Dixon, at 9:30 p. m., according 
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to tne dispatcner's record of movement of trains, 10 minutes 
late, passed Nachusa, 5.0 miles east of Dixon and the last 
open office, at 11:42 p . m., 29 minutes late, and stopped at 
the station =mt Dixon at 11:46 p. m. Aoout 4 minutes later, 
after chi e train had moved about 1,000 feet "Pstvard, it was 
struck oy Fir ct 5 at- a point 2,490 feet "est of the entrance 
to block 973. 

First 5, a west-bourd first-c^ass e.xpress-mall train, 
consisted, of engine 2909, five baggage cars, one mail car, two 
baggage cars and one box car, in tne order named. All cars 
were of steel construction. After a terminal air-brake test 
was made, this train departed, from Chicago at 10 p . m., ac­
cording to the dispatcner's record of movement of trains, on 
time, passed Nacnusa at 11:46 p . m. , 7 minuces late, entered 
the restricted zone, proceeded through bl o c K 963 and. into block 
973 and while moving at speed o^ about 40 miles per nour it 
collided witn No. 87. 

The force of tne impact crushed the rear portion of the 
rear car of No. 87 a distance of about 5 fe^t, and the front 
portion was crushed, a. distance of about 23 feet. The six cars 
next ahead of tne rear car weie considerably damaged. Engine 
2909 was derailed to the right and stopgsd upright 105 feet 
west of the point of accident and in U s e wi^h track 3. The 
front end of the engine and. tj. e cab were b-v.ly damaged. The 
cistern of the tenoer Tn< s torn loose fr^ t.î  tender frame 
and. stopped., bottom up, at right angles to che engine and 
aci'oss track 4. The fir rt to fourtn car^, inclusive, of First 
5, T e r e derailed and stomped, considerably damaged, in various 
positions across cracks o and. 4 end. adjacent to tnem. 

?, rts of the mitorm^ic trr in-contrrl equipment consisting 
of tne train-control receivers, firing on tne engine, wiring 
between the ermine and tender and the governor dri^e shafts 
were damaged, m tne collision. Tne mechanism case containing 
cne amplifier, rel.-ye nnd smeed.-control ir.ecrr-ni sm was undamaged 

Iu was r-inirg at tne time of tne accident, •t-rnich occurred 
about 11:50 p. m. 

The train-service employees killed were the flagman of 
No. 87 and. the engineer of First 5. 

Pi senssion 

The rules governing operation on the line in solved provide 
that when a train stops under circumstances in which it may be 
overtaken by another train the fle.g'man must go back immediately 



- 9 - 266 : 

witn fiegran's signals a sufficient distance to insure full 
protection. Wnen recalled, ne may return IF it is saf e tc do 
so. Ke must place torpedoes and leave a lighted fusee if 
conditions require. In automatic trein-contrel territory, a 
train moving under a restrictive indication must be on-.rotmd 
in accordance witn predetermined speed restrictions enforced 
by tne device, and must be prepared, to stop snort of a train 
or obstruction. 

No. 87 stopped at tne station at Diron about 11:45 P. a. 
About 4 minutes later, after this train had started and R E M ' 
^ est ward about 1,000 feet,-tne isar end was struck by D i m e 6. 
Undoi' tne rules, flag protection was required for No. 87, and 
First 5 was required to be operated prep rrea. to stop short of 
a train or obstruction, if It received a restrictive indiea cion 

During, tne time No. 87 was stopped at Dixon and W H I L E i: 
was movln 0 just prior to tne accident, no memeei of the o r e 
was in oosition tc observe what action "as ta ver by the fla -
man. No remnant of a recently burr 3 a fusee - a found, in the 
vicinity. What action was taken by the flagmen to P R O V I S O 
protection for nis trcln is no c known, a; he ": s killed m the 
accid.ent. If adequate flag protection had oeen provided f-r 
No. 87 cnis accident would have teen averted. 

As First 5 was -"pproacrnng Dixon the speed 1 7 a S ?oout 70 
miles per nour. Tne enginemen were maintaining a lookout 
anead. There was no condition of the en ine "hich obscured 
the view or distracted tneir attention. Tne brakes functioned 

.properly ac all points wnere used, en route and. nctning unusual 
had occurred tc indicate to tne enginemen the: the automatic 
train-control "-poaratus was not functioni 1 properly. 8ec,.ure 
of build.m s adjacent to che track and track curvature, M E I R 
view of the track aneed "us consid, erably restricted.. Nhen tne 
engine reached.a point about 3,100 leet east of the station 
the engineer made a service brake- j-ip 3 reduction and. the speed 
was reduced to about 50 miles per nour. Tne nrnjivm 1-33 on 
trie left side of tne engine and did not ojserve w iat aspect 
was displayed oy tne visual indicator. Ke did not see any 
burning fusee or a flagman, rnd no torpodp T'vs xploded. No 
warning; signal was sounded oy tne audible inn"1 lectors. The 
fireman first saw lignted red markers of tne preceding- tre^r. 
at a distance of about 300 feet. Ne called a T-arming to the 
engineer, who immediately moved, the brake valve to emergency 
position, but tî e distance was Insufficient to stop First 5 
short of tne rear end of No. 87. Tne speed of First 5 w ;, 6 

about 40 miles per nour "hen cne collision occurred. The only 
employee in position to oeserve WHAT ^spect was dLiePlsyeJ by 
the visual indkicator was tne engineer, 'mo v?p killed in tne 
accident. 
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.After the accident an examination of engine 2Q0P die-
closed chat all seals on tne automatic train-control apparatus 
were intact. The actuator cut-out cock was in its proper po­
sition and the key '-'as in the possession of the cc.xuctor. 

The visual indicator of engine 2909 should n-vc displayed 
red-over-yello , T throughout a distance of Ie.3ed; feet in 
approach of the point of accident, and. cne speed-control mech­
anism should have operated throughout this distance. I1"1 tne 
speed-control mechanism had, operated properly, both audible 
indicators wo eld nave sound.ed, the speed of First 5 woulr' :mvc 
been controlled, by either the engineer or an auto~atic-orv '-
application, and. the sp"ed. at the point of accident co ;ld. ic t 
nave been greater t.ian 2g miles per hour. However, the trowed, 
was a.bou c 40 miles Per hour c t tne time of the recipient. 

After the accid.ent extensive tests of both tne vayai.de 
apparatus and. the locomotive eodiprent were 'vhe in an effort 
to discover fry condition which could, rr-ve coined tne failure 
of trie automatic train-control, system to oerform its intended 
functions under restrictive conditions. In these te ctc all 
appera.cus and each circuit of the '-'"ysicc- equipment functioned 
as inteno.ed., and. no condition wrs founc. that mi -j\t hrve cai'sed 
improper operation. Tests of the und.ama.ged parts of tne loco­
motive equipment disclosed cne condition that could nave ceased 
or contributed to tne cause of the failure of the train-control 
system to function properly. Tne front wheels of tne en ire 
truck of engine 2909 were found, to be sufficiently magnetised, 
to produce substantial voltages in the receiver circuit. These 
wheels and. the axle, tne turbo-generator and. the mechanism cc se 
containing the train-control enuipmcnt *-(.re removed from ei , ine 
2909 and. installed, in another enaine. To determine if t..e 'iag-
netized ^neels could, nave caused, the improper opc ration of the 
automatic train-control enuipmcnt on engine 2°09, tests Txre 
made in which a speed of 25 miles per houi\w-s attained. The 
voltages induced in the receiver coils by tne rotating ieLr.etic 
fields of the wneels resulted, in a current In e^ch winding of 
the prima.ry relay which w- s op least ecual to that required 
for the relay to pick U P , but these currents, although o p 

sufficient magnitude, apparently either iTere not of the riant 
frequency or did, not hrve tne .roper phase rel 1 Lion to cause 
the prima.ry relay to operate, and ^ green esnccc "rs not ..; a-
played.. 

Tne tests disclosed also tna.t tn.e pic.h-u""' v-lue for tne 
electrical equipment on engine 2909 was low. This coimliticn 
would, c Ufa the equipment to c° more susceptible to improper 
operation from m e n causes "s foreign current m tne rails, 
induced, voltage in tne receiver circuit fre1, magnetized, wheels. 

http://vayai.de
http://und.ama.ged
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power transmission lines and other magnetic fields. The low 
pick-up value may have been a contributing factor in causing 
the improper operation of the automatic train-control system. 
Tne pick-up value must be materially increased. 

After tne accident examination of the train-control eouip-
ment disclosed that tne vertical and horizontal drive snafts 
and universal joints in tne governor drive were broken. The 
locomotive equipment is so arranged that if the transmission 
or either of the vertical or horizontal! drive shafts is broken, 
tine governor does not operate when the train enters a re­
stricted zone and neither the audible speed-indicator nor the 
acknowledging indicator will sound and the speed, restriction 
will noc be enforced. Tne fireman stated tnat tne speed-control 
mecna.nlsm and audible indicator were functioning properly 05 
minutes before the accident when the train was proceeding 
through a restricted zone at DeKelb, about 40 miles east of 
Dixon. It w a s not definitely established whether the drive 
shafts were broken P r i o r GO the accident or as a result of tne 
collision. However, if they had become broken prior to the 
accident, the engineer would not know this condition unless he 
observed trie visual indicator after the engine entered a re­
stricted zone. The engineer was killed in t.re accident and. 
the fireman d.id not observe the visual Indicator. With the 
visual indicator displaying green, neither of the enginemen 
nad any knowledge of the condition of the speed-control mech­
anism, because the audible indicators drid net sound.. 

In the Commission's reports approving the installation 
of this d.evice on another division of tni s carrier, the atten­
tion of the carrier was called co the design of tne governor 
drive arid it wr? s stated that, "If it snould be found that the 
intended protection is not afforded by the present construc­
tion and maintenance, other means must be provided for insuring 
the Integrity of the device in this respect." According to 
records of cne carrier, during the past 12 years there have 
been 72 failures of tnis part of the device prior to trie date 
of this accident. None of these resulted, in an accid.ent; 
nowever, in view of the facts and circumstances disclosed by 
tnis investigation, the automatic train-control equipment 
should be rearranged so that trie audible indicator will sound 
whenever tne visual indicator changes from green to red-over-
yellow, regardless of whether tne speed-control mechanism is 
operating; also, means snould be provided to furnish definite 
information to the engineer at tne time when for any reason a 
failure of the speed-control mechanism occurs. 

In the territory involved tnere are no wayside signals 
except at interlockings. If automatic block signals In connection 

http://mecna.nl
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with the automatic tram-control ay atom had been in use ar 
tne cause of the failure of t. e autoa'-tlc tr~m-coi.tj\5L 
system Tra.s confined to tne locomotive eouipienf, thn ~ ̂, ri 
signals ^otlo nave displayed asoects irnuc nr_, t._ B ':. • 
preceding irmn was a s-±crt distance a.caa, ; .,c thi 
would nave teen averted. ° a n i 

n v j l IJ R- ' 3 

It is found that (a) tne cause of thus accident s t 
failure of ine automatic train-control system to function 
intended, and (b) tne operating ruler vexe not enforced or 
obeyed. 

RV 'co • ~_ nd at ions 

It is recommend ed teat (; ) ••g;£w'o s"nr.°]r be install 
in connection with tne automatic tra in-con irol r,p'"ci on 
t. is line; (b) cab signals en tormina ta f^mygicmoric ?r 
reeuiromer.t a prescribed. ry tie CO,\J'. ,c rien 1 s c der ot A->ril 
15, 1952. be installed on lo co to ti v c- n or t.P a murder in 
connection vitn the automatic + •" 1 m-a-i•>•_ trnl t- atom; 'nnd (c 
operating runes be enforced, r> tc. oboy.'L. 

Dated at Washington, D. C. , tni s twelfth 
day of .larch, 1943. 

J- V the Comi.ii rr ion . Comml st i oner Fatte: 

(SEAL) 
Secret a 
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