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QUITARY
Rallroad: Cnicago & lNortn 'Testern
Dete: Jecemper 25, 1942
Loceticn! Jixon, Ill.
5 ¥ind of eccidentd: Reegr-end collision
& _
g Irains involved: Zassenger ! Txoress-meil
%ﬂ
£ Train anvmoere: 37 : Fireo 8
1 - : -
i Engine numoers: 407C¢ : 2900
% Consist- 18 cers : © gcars
V
¥ Tetinetel speed: 15 . D. n. : 40 m. p. n.
g . . ) : < N
i Opberacion: Tineteole, Tral. ordere and
1 cutnnatic treii-control system
L3
‘'
A L d —— _— O [t =
5 Tracis: Trrees; 2789 curve; 0.487 vnercend.
@, “ecceniing Jracde wvestrard
9 N -
B "eataer: Reiniag

e

N T
=
,._Jl
o]
Q]
l.._l

i
)
Q
S
=]

i Cagvalties: 2 rilled; 35 injurec

L3

% Findings: Ceuce of accident, Tfeilure of
X automatic trein-control system
i to function as intendel; over-
i§ ating rvles not veinz eaforced
LN

and oheved

Do

e ingtelled in con-
tonlesvic Train-contro
qels conforming Go
gnecificetions eond reculrements ore-
scrived by Commlssion's order of *.
April L&, 1089, e instplled on
locornotives of t.oie corrier in' con-
nection vitn svionat 1o train-control
eystem; overatlny rules ve enforced
enc oveyed

Recomiendations: Tayvelde ecignels ©
nection witn av
gystem; cab si:
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INTERSTATE COMYEDCE COiMIZSSICN

INVESTIGATIN. MO. 2664
IN THZ MATTER OF MAKING ACCIDENT IVVZATIGATICON REFQTRTS
UDER ThE ACCIDINT REPORTS ACT OF MAY o, 1C10

THz CHICAGC & MNO=Ti WRSTETY RAILWAY OCM- 00
ilaren 12, 1940,
Accident at Dixon, I1l., on Dzcemder 279, 17247, found to be
couged by fa lLUTE 01 the sutomsTic (r2l--control gye-
ten o functicr es inteaded; operaltin:g rules notl nolrn

enforced and onayed.

(o

1
REPORT OF Thn COTIT3SINN

between o« pa
Cnicezo & To
sulted in tn .
injury of 30 passengers i
employee and 2 dining-cor empleyees
invesgtinated ia conjurcticon witn re
Illincis Cowrmcrce Commission.

N 3&%\:%%“*?“ &

luneer autﬂn”ity of rectin 2) of
merce Act lhe above- ontibl&d proceadins
Commicsion to Commisciconcr ? on for
disposition.
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Location of Accidant and Metnod of Operation

.-

Tnis accident cccourvred orn thnt part of the Galena Diviesion
designated as Subdlvision 2 and extending between Geneva, I11.
and Clinton, Iowa, 102.% miles. In the Vlcillty of the point
of accident thnis ig a fti ee—trn 7 line. The main tracks from
soutn to nortn are trac 2 2itnor-direction track, track 3,
vestward ftrack, and tra

]

¢ 4, cact-ard track. Treck 2 follows
a route gowe distanoe T t 12 sovtn of tracke & and 4. Traing
moving witn tne current of traiiic on tracks & and 4 are oper-
ated by timeteble, train orders ond an automacic train-control
gystem. Tne accident oocurred or track 3 at a point 105 Tect
east of the station at Dixon. Apvroacning from the eagt therec
are, 1ir SUC“GUUIOF 2 T 1~ent 5.7 miles in lengt, a 2° curve
to tne rignt 1,920. 16 feet a tangent 475.2 feet and a 29501
curve to toe left 1,578 feet t9 the point of accident and <44
feet beyond. In the vicinity of tTne woint of accident tae grade
for west-bound trains is generally descending, and at the point
of accident 1t is 0.487 percent descending.

Oo ‘;"'T‘D

Tne avvtomatlic train-control system 1s of thne continuous-
inductive type, and eacn engine is ecuivoped with an arrangement
of audible ard visuzl indicatere. There are no wayside signales
except a¢ interlockings. The track is divided into blocks, in
tne same manner as vrere wayside automatic signels are use@.
Tne syetem is so arrenged that when a block is occupied tne
is a restricted zone extencing Ifrom a point at lecst stop01“,

stance in approacn of the entrance to tne occunied hlock to
thne point of obstruction. Wnen on engine enters tuals restricted
zone tre vieual indicetor chsngcs “rom Zreen to red-over- VelTOW
tne speed-control mecnaniem otorts to function, then an audible
speed-indicetor and an ackrnowled, i 1A610ﬂtor sound, and, re-
gardless of tne gpeed at wnlch twhe Trein ic overa tlnb, an auto-
matlc oraxe application will occcur unless tae engineer operates
an acknovledging lever., f tre gpzed 1s avove tne maximum low-
speed 1limit of 23 miles »er acur, tae engineer, in addition to
acknowledging properly, m e tne speed to Inz low-sgpeed

cz. Tne speed-control
r tngt if the speed ig not

ce witn a gradually reducing
3]

limic witrnin & predecs “ﬂAl
mecnanism furnctions in evch mann
reduced by the engineer in occor
or tapered epeed-contrcel limit, brakes beconme applied auto-
matically and cannot be releegec until the speed at tnat parti-
cular peint nas been reducad oeLow the limit fixed oy tne
mecnaniasm. Feilure to acknovledgs results in an autormatic brake
apblicetion vnicn canrot oe relea ed until tae speed of tne
train nas veen reduced To approximately 7 miles per nour. Wnen
the train iec Yeing operated under the low-goeeld restriction of
€3 miles per nour, the acknowledging indicator sounds and recur-
rent acxnowledsment ls required at intervols of avoroximately
4,200 fect to orevent an automatic-brake =spplication. IT the
low-speed 1limit is exceeded in a reéstricted zone, an autometic-
brake aoplicevicn ie initiaved and the brakes cannot be released
per

untll the speed nag vesn reduced to 23 milee nour. Wnen the
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- 5 - ' 2664

restriction 1s removed the visual indicator cnenges from red-
over-yellow to greern, end o sinrle gtroke on a gong located in
tne cab 1s sounded. Tnen tae train may be opcrated at maxinum
autnorized speed.

l/

The sveced-control mechanien comprices a centrifugal gover;n’
for measuring speed, cams for mcasuring distance ‘and electricel
centacts Jointly onerated Ly notw. The governor and cams are
driven from a verticeal shaft, whicn extends thnrougn the cistern
of tne engine tender. The vertical snaft is connected to a
norizontal telescoping drive snaft througn a bevel-gear unit
and the norizcncal snaft terminates in an axle transmission
mounted on one of the terder axles. At eacn end ol tne nori-
zontal drive member, a flexlible disc-type unlversal Joint 1s
provided. Tne functioning of the speed-control mecaanism wnicn
scfuateg tne audible speed and acknowledging indicaters and
establiciies tne various speed restrictions depends upon tne
operation of tne governor and 1tc casociated pgears, cams and
electrical contacts.

A trein-control automatic-brake avolicatlion ie effected

by means of 2 brake-velve actuator, wnlcn 1s suverinposed upon
tne brake-velve nousing. Tae actustor Lios a cui-out cock, the
nandle of wnicn normelly is locked in tne cut-in rosition and
sealed. Thc key for tne lock of tne cut-out cock cannct be re-
moved unlees tne sutonotic train contrel is cut in. Tnis ey
ie required to be in tire possession of tne conductor durlng tae
trip, and a duplicote key 1s pnrovided in » sealed box located
in tne engine cab. Tne actuator can be cut out after the lock
ie unlocxed or the seel 1g broken.

P

ét of thne »olnt wnere tne accident

ed, trere 1s an evproacn section

42 fect to a point 3,450

S, in wnicn e Train-control
e restricted zone extend-

accldent is provided. :

Tne entrance to block 275, tne block Involved in the accl-
a

occurred. Witn block 97C cceoun
extending esstward a distrrnce o
feet cogt of tne entrence to ol
restriction is imposcd. Ag o v
ing 18,835 fecet east of tre poin

Operating rules rescd in rart asg follows:

—t

55, The following egicnale will be uced by fl=agmen:

Ae, kY

AN
b O

Nignt signele - A red lignt,

, A w.ite lignt,
Torpedoes and
Fusees.

!

85. Waen a trair of one scnedule is on tne time
ol anotner scneiule of the seme clacss 1n tne same
direction, 1t will proceed on its own scnedule.

/

l
|
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9. Vren a train stous under circuilstances in

valen 1t mey pe overteken by anotnsr traiq, tn@
fla:men must go back immedietely vitn flag en! S

sl n.le a eufficlentv cisgterice to insure lel
protection, placine two torpedoes, and wner ne-
cess;ry, in addition, digpleying lignted fusees.

nen reasalled arnd salety to tne train will permit,

re may returan.

Wnen tne conditicns reaulre, ne will leave
tne torpedoes and a lifnted Tusee

ot
bd
A
E
)
a2

Wnen a trein ie moving under circungtences
in viiica 1t may be overtaken vy snotner train, tne
flarman must teke sucn actlcn ag may ve neceseary
to insure full croteation. Zy nignt, * % % lignted
fugees mugt o tarowr. oiyf at nrover intervals.

Lepects and indiceticns of tne visuel indicator are a8

follows:
Agpect Tniicgetion
CGreen Troceed
Red-over-yvellow Troce2d at not erceeding

nour,
striction must be owerated orevrred to stop srort of a train or
obstruction. In tne vicirnity of the vwoint ov accident, fTne
maxi.aun suthorized epced for tne treins involved is 80 mlles
ver nour, 8nd on tre curve involv~d, 50 mlles per nour.

of ensine 4009 trc exnress cers, one Do ragze
one dini.~ ﬂqr, one lounce car, five Pullman tcvu
one Pullmca sleevin; c-r, in tne order “(mﬁq. T
second cars vere of gteel-underframe consirvc tlon a
mainder were oi all-gteel construction. Inis tr
from Cniecar

Waximur Lot Soecd

Naximum low speed for ti.c traine invelvod 1g 23 miles per

Uncer tre rules a trair moving undcr a slow-gpesed re-

Descricgtion of Aceidert

No. &7, o west-bounc first-clece pasgens

I JQ

&lg

leparted

, 97.9 miles east of Diron, ¢1 G137 y. 1., according
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2664

to tne dispatcner's record of movement of traing, 10 miautes
late, passed Nacnusa, 5.0 milec east of Dixon end tne last

open ofrice, at 11:42 »n. m., 25 minutes lote, ¢

~nd stopned at .

Apsut 4 minutes later,

tne stetion =t Dixon at 11:46 . m.

affer ctaie Ctrein nad movcd abort 1,000 Ieet —eetuard, 1t was
gtrvck oy Fir<t 5 at s nointc 2,490 feet weet oI the entrance

to blozk G73.

—

First 5, o west-bourd first-clacs express-meil train,
consgisted of engine 2209, five baggage carg, one meail car, two

bagrage ccrs and one box cer, in tae order named.

were ol cteel construction.

All cars

LPter o Terrinel air-breke test

was made, bLig train depnarted from Chicago at 10 p. m., ac-

cordinyg to tne cdisrctecnoer's record c¢f movement

of Treins, on

time, passed liecause ot 11:43 p. m., 7 minuotes lebe, entered
tne restricted zone, nrcceeded tarouga hlock 9¢5 and into block

873 end wnile moving Aav ¢ eleed of oabout 40 niles per nour it

collided witn No. 87.

The force of tne

?. s 0o tn
oT tn=s Trein-co
betwvecn tne =r: i
were da.oced 1

1

e collicion.

£y

-
Lo ™

fals
~bout 11:80 p. m.

Tne train-gervice employees killed were tne Tlaogman of

No. 87 ard tne enginecr of riret 5.

Piscregion

The rules governiang ovevsrtion on tue line
that wncr o treia ¢tens under clrcumsgtonces in
overtaken oy anotnry trrin tie flopman mucet o

) lumeect erusiaed the rear portion of tne
reer car of Nc. 87 2 disftence of about % feqt, ond the front
portion was crusned a dirtance of cbecut 28 reet., Trhe six cars
next anced o7 tae rear cor vie concidsirerly camaged. Engine
2909 weg derailed to the rignt =ad stodpod uprizat 105 feet
wast of the pcint of aceident ernd in 1lirc witk track 3. Tne
front end ol the enrine ord sie cab were L-dlyr demaged.  The
clstera cf the tenwuer =:e torr lLoore Irn .. tender frame

and stopped, bottom up, #3 rignt nngles to 0.6 englne end
across itrecek 4. The Tirct %o fourln core, 1laclusive, of First
5, vera derriled anda stowped, coancidernvly deragzed, In various
poeiticns acrcegs croacis o and 4 aad sdjocent to Tnem.

e :uton~tic trrin-contrcl equirment conslgiing
atrel receriverg, wirdino on thz encine, wiring

ne end terder ead the govermor 3drive snelts
Tre mecnoniam case containing
rye and goned-control mecarrism wes undemnaged.

reinin; et ilne %time ot tae ~ccideont, wnilen occurred

/.
l

involved provide
vaicn 1t may be
brek immediately
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witn flerman'e signels a3 suffioieht alsconce to insure full K
orotection. YWnen recelled, ae mey return 1f 1t 1s sof= Te do §
so. He must nlace torpnﬂoes and leave a 11\Lucc fbkvo it %
conditions require. In automatic trein-centrel territory, a %
train moving under a rcetrictive 1ndlouth“ munt LE oosrate B
in accordance witn predetermined gpecd restrictlions enfoicod i
by tne device, and must be preparcd to stop enort of a trei- i
or obstruction. ?
?

No. 87 stopned at the ctation at Diren avouvt 11l:ids m, =, &
About 4 minutees later, aftor thnls trein ned sterlzd and roves 4
Tzetward about 1,000 fe»t ~tne 10ar end wage gTirocy Wy Flio 2. ¥
Under tne rules, flag oro taction weg requlred for Mo. 57, s.o6 ¥
Firct 5 was required to be onerat.d preoirea to sgtop saort of g
a trein or obstruction, if 1t reccived » rrcTrictive 1ndice closn. %
i

During tne tinme No. 87 wasg stono-d &t 2i’on and vnlle 15 i

was movin, Juel prior to tne occlident, 2o manoc: of toe crot 4
was in wosltlon tc obzerve wiat 0Ot10ﬂ ag tovar Dy otre 71a - %
man. No remnant of a recenily purr2a Tuees - e Jound 1o Tas i
vicinity. Wnat acticn wrg taken Ly Tie Tls con to wrovilc N
proctection for nis trela is noc xnowe, a2z ae ~ws xilled 1.0 i %
eccldent. If acequate floy vrotaection _ad cesn provided -~ &
No. 87 tnie eccident 1culd nave Tte3n averted. &
;f;'

Ls Firet & wesg snrrosccoing Dixen thie epsad vas =020t 70 §
miles per o Tne engineaen were mailnueining o locxous 4
anee”., lhere wee no conditicn ol tre en ine ~-alcerr opecurned §
tne view ci dlgltrocted tacir attention. Tne orokeg Junctioned ¢
proverly at all poinuve vaiere wead en rodc:s 2nd ncetaln uavoevel r{
ned occurrec tec indicste to toe enginemen Tl toe entonalic 5
trair-ccatrcl =vveratus vvas not fTunctionl oronerl,. Zeocoure ‘%
of buvilldin_ s adjecent to otn- treck and Track cvrvalure, . el ¥
view ol The Trock anesd wos couelderabl;” rostricted. MJan L.1e %
engine reoched.a point zhout 3,100 1vet coeb of the ctaticr ki
tne erglinecr madc a ecrvice braze-oipy reduction end tne grncct %
woas rceduced to ebout 50 riles nor anur. Unz Jlvensn vas on i
tne lefT sido or taz en/ine ond did not ouservy w.at asncoyu E
was displayed 2v Tre wvigual indicavor. He did nol sce any ¥
burning fuscc or o flegman, £nd no torncedo wee txploded. o 3
warnling si; el wes sounded oy tno auvtlb i-71ic~tore. <Tne I
firemen Ilrec sew liegntel red markere ¢l trne prececing trein wé
at a dielerce ol sboul 300 feet. Fe cell=c o ~oining S0 ne ﬁ
engincer, vno irmedictel; rroved The brale valve Lo enercency %
position, but ti.e diegterce was ineufficilens to ston ~iret o i
short of tre resr end ol 'o. 87. Tae gnesd o7 First & wwrg 5
abouvt 40 niles per nour ~en wn2 collision occvrred. Tas only i
employee in nosition to ozserve w.at ~ensct was dievleye’ Ty %
thne visval indicator wes %trne anilneer, vio wag 1illed in tue 4

accldent.

S BT

St

= e

2
i

B

Y



,3-? RN

i

2
-

Sx

a

i
P

SE

>

L

i

e

S

s,

5,

S ety

s e

. A

o

i

P

B

e
Tl

=

3

o i 2
T

o

st

e B
M

]

- 10 - R65:

Afcer tne accldent an exemination of engine 200% dig-
closed crab all seals on toe avitomatic trein-control anvarcivus
were intact. Tne actuator cut-out cock wag 11 1ty osrovsr nNo-
sltion and Tne key vas 1In the Dogsession of the co.cductor.

Tne visucl indicctor of ernginc 2009 anculd n-ve dilg leyed
red-over-yello™ tm’outnou‘r a ¢istence of 1,380 fret in
eoproac.y of Toe point of accidernt, ond ine soocd-control mien-
anism saould Lavm operated tnroucnout tais disteace. IT fnc
speed control mecnaniem nad overeted proverly, voltn audinle
1n “icatore woold anve sounded, tae specd of First & wouvle .rve

ecn coadrolled Dy citaer tne enrineer or an autormntilic-ur:. -
aOOllC\L-Oﬁ, and t 12 sl v tre ooint of Pconont corld T
nave peen crester tueon 22 nllce vner nour. DHowever, tne upocd
wag abouc 40 7alles ver nour ¢t tane time of Lh ccollent.

Alter fas accidens extencive tecte of votlr t.xe vereide
anoaratvg and tne locornoiive eadiorent vere ~27e i on efiorg
to diccover ¢ny conditica vnicn could o-ve covend tne Toillure
of Ttne cuiorestlic t?sin—oontrcl,syf o1 o nericorm 1Ts intealed
functicns vnder regtrictive ceoafiticns. I fneen Tecto oll
APPrratus end eacs circult of Lbe warelde equidient functiored
2g intenced, ond no condidion wes founc ours <1 nt nrve coraed
Improver operction. Tests of the unlcaaged orte of trne 1o00-
motive equipient discloced cne condition tnet covld neve coves
cr contrivuted To tne cavce of tuae feilure o The troin-co.iro
syster. to function OfOOSfl;. e Tront wagcls of e en ing
truck of engine 2¢ were fcund To e suliiclentl; mrinevliced
to produce svdstentisl voltapgcs in the rzcelvoer cireuvlt. Tass
wneels and the exle, taoe turdo-fenerrtor ond Lae necaonlen coa
conteianing the tre 1n concrel eaulpnment rgre Irgnovaa fron er, in
2209 and irstclled in anotasr an1ne. To doccrmine 10 oo un
netized viecls covld nave covesd the irmyomer onorction o The
cutonrctlc troin-control ecvipncat ol enin: 290, toete -cie
mede 1n walcn a speed of 28 wileeg per wour wes ﬂttp Led.  Lac

4(./

voltrges 1ncuced in trnz -ecelver colls by tae roteT
fields of cae vneels resolted ir & current 1lin e-cn Tlrﬂiﬂ‘ .
tne primary relcry waonicn v-g mt le”Sb ecunl to it reguired
for tne lelfy To pick un, bwc wece currents, ~ltooura of
sufficient mepnitude, »mwv TV sltner vere not ol the ri.nt
frequency or &id not reve tnL .rooRr nacgs rel: vion Lo cruae
tne orinary reloy to onerete, onl » presa cencet wes 100 Gl e-
played.

i

seste dieccloged ~leo tact Lae picl—un veolue for sue

electiricol equipnert on enfine 2909 vrg low. Tiis cnrdicion .
woulc c UF? ne ecvioment to ©e more gusce tivnle fo ing
opern~tion Tron g chi crlcege o f i7n currert 1n toe
incduced voltage in tne receiver c¢ircult fren mronetiz
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power trangiigelon lineg end other magnetic fields. The low
plck-vp value may nave been a contributing factor in causing
tne 1mprover operaticn of trne automatic train-control system.
Tne pick-vp valus must be materislly incresased.

fter 2 accldent exsmination of Tne train-control eouip-
ment disclosed that tne ver tlcal oné norizontal drive snafts
end univergel Joints in tre fovernor drive were broken. Tne
locomotive eq ulpment 1s so arransed tinat if The Transmigesion
or eitner of tie vertical or norizontel drive snoffs is broken,
tne woverncr does nol operate wnen the train enters a re-
stricted zone and neitncr thnc audible speed-indicetor nor the
acknowledging indicctor will sound and tne soced rostriction

vill noc¢ e enforced, Tnc fireman steted tinalt tne speed-control

mecrnanism and audiole indicetor were functioning properly ob
minutes before thce accident wnen the traoin veg proceeding
tnrovgn a restrictcd zone at DeKelb, about 40 nilcs east of
Dixon. It vas not dcfinltely c¢steblisned vncther thne drive
snaf s 17cre brokxen »rior co thae ccecident or eg o result of tae
ccllision. However, if tuey nad becone orckeqa prior to ine
accldent, tne englneer wonuld not know tanls condition unlees he
obsgerved thne visgual incicator after the encine entered a re-
etricted zonre. Trie engineer ves %Xilled in t.ie accident and

e firemsa ¢ic not oteerve tne visual indicetor. Tlitn the
v1sua1 indic-ior quﬂWAyinq freen, neltner of the enginemen
nad any lnowledse of the condition of the epeed-control mesch-
anism, beccuse the autible indicstors 4ld rnct eound.

Tn tne Comnigsion's renortg aprroving tne installation
ol this device on uuotnnr division of tnis carrier, tne atten-
tion oil Gne carrier was celled cto tne design of tnc governor
rive and 1t os otdted that, "If it snould be found tnat tne
intended protection is not afforded by tae present construc-
tion and maintenance, other means must be provided for insuring
the integrity of the device in this respect.' According to
records of tae cerrier, durlng tie past 12 yearc tnere nave
been 72 fallureq of tnis vart of the device prior to tne date
of tnis accicent. DNone of thege resgulted in an accident;
nowever, 1n view of tune facte end olroumstanoes disclosed Dy
tnls investigotion, tine esutomatic train-contrecl eguipment
gnould be rearranged so that tne audibnle 1ndicotor will sound
wnenever tne visual indicetor chenges from green to red-over-
vellow, regardless of wnetiner tne gpeed-control recnanism 1s
operacllg- also, meang snould be provided to furnisn definite
informotion to une engineer at tne time wnen for any reason a
fallure of tne speed—control mecnanism occurs.

In tne territory involved tnere are rno weyslde signals

excedt ot interlockings. If automatic block signals in connection
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