T —— e T e T % =
Tt SRR AR el F e IEL SV -

Rt om® R DT M R e e T v e TR YT AR L - ¢
w3 Sreg T =, W».@Wﬁwﬂwﬁw - ﬁk&&%ﬁ SR AR el ot S e
R & o~ - - - - =&

)

TEaTAN
J‘_TS_'_O.‘L\J
SN
s
TYon ~
1. 3 ]
m
T
a
P

-

4
1
o
-
J
1
N

con
~
o
L., C

Hl.
Sv
mey
4 -_J
T

K

—
L
n
~
-

Easa ke s
P N
=
]

TAMT
TATE CO
A
A8
rTTY m
JEETICA
g
- e
Ty ™ ‘f"!\'l
SPORTIT
nre ™ T TN T
AV DINT
: i
C;\::t

r

3




- 2 - Inv-2554
[ — ———
SUMIIARY
Rallroad: Cnicago & Yortn Testern
Dete:! Jecember 26, 1942
Loceticn! Jixon, Ill.
5 Kind of accicdent: Reer-end collision
& _
4 Irains involved: Cassenger ! Txoregs-meil
y Train avmoere: 37 : Fireg B
1 : : -
4 Engine numoers: 407¢ 1 2900
¥,
% Consist 18 cars : © cers
s
¥ Tetineted speed: 15 . v. n : 40 m. p. n.
9’ 3 P} 3 3
i Operadion: Tineteole, Tral. ordere anc
X, sutnonatic treli-control system
.
&o- - - - Or "
Iy Traclk: irreeg; 2709' curve; 0.487 nercenit.
@, egceniing "rnkf?TAestraPA
9 —_— s
! 'eataer: leining
%(\ “
%' Tine: 11:50 ». n.
g
1 Cagvalties: 2 illec; 35 injured
ﬁ
i Findings: Ceuce of accl ident, Teilure of
X nUGOMPLlC trein-control system
ek to furction asg intendel; oner-
£ s ating ruvles rnot veinz enforced
S

and obeved

Recomizendations: Tevelde ecignels e instelled in con-
nection witn ave
aystem; cab siun
sDecificetlons on

i

1e6ic trailn-concro
ls conforming to
. reouirements nre—

O
a
)

2

g scrivec by Commission's order of .
o April 1&, 1089, Dbe instelled on
i

e corrier in coa-
'otlc train-control
rules be enforced

R ACAE]

nection vita svug
system; overaclng
enc. ooeyed

D
locoriotives of T
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Fhae

T

S

g
&

T

P

e



- 3 -

INTERSTATE COMVETRIE CCLMIZSTICN

IN THZ MATTER OF MAKING ACCIDENT INVZSTIGATION RETO
UNDER ThE ACCIDINT REPORTS ACT OF MAY 5, 1¢l10
THe CHICAGC & MNORTH w=gTzTl RAIL™AY IC0M-4NY
tlaren 12, 1940,

Aceident at Dizon, I1l., on Dzcemder 279, 1747 found
Tl o

cruged by failure of the suitonstlc (rai-—-contr
ten o functicr ee inteaded:; overating rules rno

enforced and oveyed.

1
REFORT OF Thn COTIT3SINN

PATTERSON, Commiggioner:

Cr December 26, 19142, taerc woe a vrer-evwd collig
between ¢ pascerger treirn ond an exprece-icell Train
Cniceco & Tortn Weegtern Raillwar ot Dixon, T1l., -nich
sulted in tae death of 2 ftreain-gervice owdloryceg, anc the
injury of &0 pessengers, o raillway-mail clzrxg, 1 Pullm:n
employvee and 2 dining-car empleyees. Tate sceldent
Invegtinated in conjurction witn repreccatativeg of
I1linols Coummerce Commission.

lUncer autaority of cecti-n 17 (2) of cn= Inter
merce Act ithe above-entitled proceadins 1o reflcerred
Commicsion to Commiscioncr Paiterson for congideratn

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 tnis is a ti g-track line. Tne main tracks from
soutn to nortn are trac sitoner-direction track, track 9,
vestward ftrack, and tra 4, caci-arda track. Track 2 follows
a route so..e distﬂnce 8

Oo ‘;"'T‘D
-

t é govtn 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 259!
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.

Tne avvtomatlic train-control system 1s of thne continuous-
inductive type, and eacn engine 1s ecuinoed 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 usec.
Tne system 1s so arranged that wihen a block is occupled there
is a restricted zone extencing from a point at lesst stopping

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 acknowled,is; indlcntor 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
mecnaniem funct;ons in evcn nann
reduced by the engineer in occor
or tapered epeed-contrcel limit, brakes beconme applied auto-
matically and cannot be releegec vntil the gpeesd at tnat parti-
cular point nas been reduced below thie limlt Tixed oy tne
mecnaniasm. Feilure to acknovledgs results in an autormatic brake
apblicetion vnicn canrot oe released until tne 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 ackncwledament 1s required at intervels of avoroximately
4,200 fect to orevent an automatic-brake =spplication. IT the
low-speed 1limit is exceeded in a restricted 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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restriction 1s removed the visual indicator cnenges from red-
over-yellow To grern, end o gingle stroke 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 nmcasuring distance ‘and electricel
centacts Jointly onerated Ly notw. The governor and cams are
driven Ifrom a verticel snaft, which extends tnrougn the cistern
of tne engine tender. The vertical snaft 1s connected to a
norizontal telescocping drive snafi 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 the various speed resgtrictions 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 braXe-velve actuator, wnlcn 1g suverincosed 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

) : . . . “
st of Tne moint wnere the accident
ocecurred. Wit Lleocck 972 cceoun

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

ed, trere 1s an evproacn section

1 ’
extending eastlwerd a distornce orf 11,348 fect to a point 3,430
feet cogt of the entrence to -lock 9€38, in walcn e train-control
restriction is imnoscé. As o rcsult, e restricted zone extead-
ing 15,835 fcet east or thne point of accident is provided. :

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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train stons uncder circunstances in
¥y pbe overteken by anotnzr troiq, tnp
t go back immedietely vitn Tlag men! S
ufficlent Cisternice to insure lel
placine two torpedoes, and wner ne-
addition, digpleying lignted Tusees.

ed arnd salety to tne train will permit,
ra.

nditicns reaquire, ne will leave

ec and a licnted fusee

trein 1e moving under clrcumstences
may be overtaken Ly snotner traln, tne
T Teke sucn actlon ag may 0e necesgary
ull proteaﬁior Sy nign ® % % Jignted
e tnrowr. off at nrover 1ruervuls.

indiceticns of tne visuel 1indicator sre 28
Tniication
Troceed S
low “rocead at not erceeding

o

Waximumr Lot Svecd
speed for ti..c traing
rules a trair mno

e ovnerated

inveolved igs 23 miles per
ring under a slow-speed re-
orensred to stop scort of a trein or

obstruction. In the viecinity of the voint or accident, tne
maxiaun suthorized espeed for tne treins involved 1s 80 miles
ver nour, siad on tre curve involved, 50 miles per nour.
Degscriction of Accidert

No. &7, » west-touna first-clese passenger train, conslsted
of envine 4009 two exnress cers, one vayraZe cer, Tlve coacnes,
one dini.~ vﬂf, one lounre car, five Pullman tcurist carec and
one Pullmca sleeving crr, in The order “(mﬁq Tne firet and
second cers vere of eteel-underframe consirvction and the re-
meinder were ol all-steel construction. Trnis trein departed
from Cnlcarn, 97.9 miles east of Diron, ¢t ©:387 . n. according
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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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wita flersmean'e eigneles a sufficlent dlsconce to insure full @
proteoulo“. Wnen recs olled, ne mey return 1f 1t is gofs Tc do §
so. He must nlace torpnﬂoes and leave a licived fuece If &
conditions require. In automatic trein-contrcl territory, =2 %
N train moving under a reetrictive indicetica must be onsrated ®
(. in accordance witn predetermined specd restrictions enforc.d P
by tne device, and must be preparcd to ston snort of a treir H
or obstruction. ?
¥

No. 87 stopned at the station at Diron avout 11147 v, a. 3
About 4 minutes later, after tnle trein ned gherizd and reove’ 4
Teetward about 1,000 fe»t trne 109y end wage ¢Uirocy Wy Fliro o o. ¥
Under tne rules, flag protcotion wre reguirec for Yo. 587, o §
Firgt 5 was required to be onerat.d pren:reca to sbtop snorti of i
a trein or obstruction, if 1t rcceived = rractrictive 1ndlceciorn. %
i

During tne time No. 87 was stronoed et 2lson and vallce 13 A

wag movin, Jjustl pricr to tne sccidens, oo rmonoai: of the crot 4
wag in voegition te obgerve wiaat asctior —ng tovrar by tre 7lo - o
man. DNo remnant of a recenily ourvia fuess - e Jound 1o TaR g
vicinity. Wnat acticn wre tseken Ly thae fls oo to vroviog N
prosection for nis trelan ie noc wnove, Az ae ~ce Xilled 1. a2 %
eccident. If acequate floy vroftsction _ad cezn provided -7 &
No. 37 tnie eceldent 1culd nave Te3n avertod. &
;f;'

vs Firet 5 wes smrroacring Dixen the ens~d 1as =009t 70 §
miles per aour. Tne enginewen were mainueliing » lockcout i4
anee”. There wes no condition ol tre en ine ~"alcer opecured §
tne view o1 Algtracted tasir attention. Tne oreokec Junctioned :
-pronerly ac all polnuve icre weed en rodce ond nctaln uavevel r{
nad occurrec te indicste to toe enginemen thrs Toe entonauic b
train-coatrcl =vnorratus vas not functioni awodgrlJ. Zoc.Ure %
of buvildin_s adjecent to ¢n. treck and t?ack cuorvalure, ooeln ¥
view 0o the Track aneesd was ccouegliderably vostricted WL@L L.1e %
enwlﬂb reoched.a point zhout 3,100 1cet csst Lf the ctaticr ki
tne cinecr madc a aorvﬂcb braie-in: reduction end tne enced %
wo s feduce& to ebout 50 milesg nor anuvr. Unz CJlvernsn 1vas on H
tne left side os tas en;ine ond did not cuservy w.at asncou E
was displayed 2¥ tre wvigual indicavor He d1d not sce a2ny ¥
burning fuscc or s flagmaﬂ tnd no tornaedo wog L xploded. o @
wvarning si;nrl wes soundcd oy Gtno auciblc iz ic~tore. he I
firemen 1lirsic saw ligntedl sed markere ol tne preceaing trein wé
at a dietlerce of sboul 200 feet He callac o »oining S0 e ﬁ
engincer, vmno inmedictely roved ftae brake valve Lo emercency 2
position, but tue dieterce was ingufficlent to ston sirst © i
. snort of tre resr end ol fo. 87. Tae gncad of First o wrg 5
about 40 nilee oper nour “en one collision occvrred. Tuns only s
emnloyee in nmosition to o2serve w.at ~ghsct wag dicoleye’ Ty %
tne visval indicator wee trne snnineser, "o wae illed in Tue ¢

accldent.
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Afcer tne accldent an exemination of engine 2000 die-
closed cralb all seals on tne suitcomatic tre lP~wOut ol anmarctus
were intact. The actuator cut-out cock wae 11 1ts sroner no-
gition and thne key vas in the Dossession of the co.ductor.

Tne visucl indicector of erngine 2009 <hculd n-ve dlg leyed
red-over-yello' througnout g digtence of 1&,230 fret in
epproac.t of tue 3 01nt of accidert, ond ine speoed-control mucn-
anisn sanould Lavm operated tarougnout toig disteace. IT tnc
speed-control mechgﬂisu nad overated proverly, both audihlo
inc¢icators wovld nave sounded, tne specd of Firegt 5 wouvle usve
been coactrolled oy cither the enrineer or an autorotic—ur. -
aovlicetion, and t 12 sl v tre ooint of esccidenl colld o
aave been grester tuen 28 nilce por nour. However, the wpood
was aboui 40 2iles ver nour ot tane %time of the rccilent.

After thes accidenc extencive tecte of boll t.ie 1ereide
govaratvs and thne locoioslive eoal‘m nt vere "o7e 1u on efiors
to discover ¢ny conditica tnicnh Vvl n-ve gcovead fTne follure
ol Tne cuioretic trein—contrcl,by;unl e periorm its inlteaced
functicns vnder restrietive cnaditicns. In fasses Tectr all
apprratus anG eacs clreuilt of tre wroveglde enT funcviored
s intenced, nq no cendidion wrg founc o1 .t nrve corvied
Improver operstion. Tests of fthe uni-aaged erts of tre 1oco-
motive equipinent discloced one condition tnet couvld neve coiesd
cr contrivuted To tne cavce of Tuae feilure orf the troia-ceo.trol
syster: To function proverl:. T.e Tront w2e2ls of tre en ine
truck of engine EO“Q were found to e suliicientl: mosnetized
to produce svbgtentisl ncltgyﬂs in Tne recelver cirevit. Tasse
wneels ond tne exle, tne turoo-gensrsior rrd (he nzcairnlsn oo sc
contelining the treoin-concrel emu10m0Lc ez elovada iron o1 inc
2209 ond icstolled in anotasr erncine. To doocrmine 10 Lo wng-
netized vaecls covld nave cruesd the irmroner onorobtlon ol The
cutonrile troin-control eovipacat on encins 2009, toete vore
mede in wnicn a spesd of 8 rilee por ronr, weg nttelned.  Tne
voltrges 1ndvced in thz -eceiver coils by Uae reteTine - rnacic
fields of cae T~neels regolled ir a current 1n e-cn vindine of

L
tne primeary relcy which vrg =t leecst ecunl to “iirT required
for the rele y To pick uvn, vut trece currente blt“ouqn 0"
surfficient mﬁsrltud,, uwbﬁrently eltner vere not ol the ri.nt
frequency or did not reve tne _roosr nhce= rel: lion Lo o Lae
tone drinary reloy to onerste, onl » presa pgnecs wog nob 43 -
played.

i

Tine tests digclosed ~leo ©uat tae pisl-un velue for sue
eleciricol equipiert on enrine 2909 vreg low. Tuis cnndicion .
would ¢ ure the ecvioment To e move gusce .cinle & inproper
operation Iron ¢ c¢ci cricseg ~¢ forelnn currert in tas roilg,
induced voltage in tne receiver circult fron mrraetized mizels,

A



-——

- 11 - 2664

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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