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'' AutomaticBlockSignaling.‘

By Edward C. Carter, Chief Engineer,Chicago&
:' NorthwesternRy.
~ The presentdevelopmentof automaticsignalsin
' the UnitedStateshas beenthe resultof yearsof

experimentand trial, throughwhichat last success
1" has beenachieved.The earliestapplicationof this
, class of apparatuswhich was in any degreesuc
1 cessfulwas in 1871,but no greatadvancewasmade

until theyears1883-84and 1885,whenover650auto
matic signalswereinstalled,and in the years1886
to 1899inclusive5,834wereput in service. . . .

The semaphoretakenabstractlyis thetypeof sig
nal whichwouldundoubtedlycommenditself to the
largemajority. This preferenceis basedon theone
featureof its greatervisibility,and if this werethe
governingfeaturein the selectionof an automatic
signalit wouldunquestionablygoa longwaytoward
placing the semaphorefirst. ,

The primary and most essentialrequisitein an
automaticsignal is that it shall give the desired
indicationscorrectly,at the sametime beingsub
ject to the least possibilityof derangement,and
that, always on the sideof safetyto the trafiic to
be protected.A secondaryand imporantrequire
ment is that an automaticsignal shall be fairly

quired for its operation. Another requirementis'
that theoriginalcostof installationand thesubse
quentcostof maintenanceshall not be excessive.

Inasmuchas blocksignalsare a meansby which
a runner receivesinformationas to the condition
of the line aheadwithout beingobligedto stop to
getsuchinformation,their valueis dependentupon
the clearnesswith which their indicationsare dis
played. In comparingthe semaphoreand disc sig

' nals, there is practicallyno differencein the dis
tance at whichtheir indicationscan be seenfor
two-fifths of the time, that is, during the night.
The sameis truein timeof fogor heavystormsday
or night; it is againtrueon linesof heavycurvature

' dayor night. Therefore,asblocksignalshavetheir
greatestvalueat night,in timeof fogor storm,and
on crookedlines,it wouldappearthat the supposed
advantagesof thesemaphorearemorefanciedthan
real. There is alsono little forcein the argument
that so far as possibleautomaticsignals should
differ from thoseusedin interlocking,and as the
first cost of the encloseddisc is lessand the con
sumptionof powerfor operationis lessthanfor the
semaphore,thereare manywhopreferthis typeof
signal. Theobjectionsto theencloseddiscare:

1.Thatthecasecanbecoveredbyadamp,stickysnowand
thesignalobscured; '

2.Thattheglasscanbebrokenandthediscstembentbya
missilethrownatthesignal;

3.Thatthefaceofthecasemayreflectthesunlightatsuch
anangleastorenderthesignalindicationindistinctduringa
portionofthetimearunnerisapproachingit.

Thedisadvantagesof theautomaticsemaphoreare:
1.It maybefrozenintheclearpositionbyawetsnowfall

ingandfreezingonthebladeandtheconnectionbetweenthe
bladeanditssupport;

2.Itsgreaterfirstcostandconsumptionofpowerforopera
1 tion;

3.Thegreaterliabilityofderangementofthesemaphoreas
atpresentinstalledandtheconsequentnecessityforalarger
andhigherskilledforceofmaintainers.

As regardsthe weightof theseobjectionsto the
' respectivetypesof signal,thatof snowcoveringthe

faceof an enclosedsignalcasemay lead to deten
tionof trafiiic,butundertherulethatan imperfectly
displayedsignal is to be regardedas a stopsignal,
it cannotleadto a dangerouscondition.Regarding
the secondobjectionto this type‘of signal,it is an
occurrencemostunlikelyto be experiencedin such
a way as to escapethe noticeof a runner,for the
signalwouldhaveto stickat just theright pointin
orderto avoidbeingimproperlydisplayed.Regard
ing the third objection,therewill alwaysbe a cer
tain spacethroughwhich the runnerpassesin ap
proachingthesignalin whichthesignalcanbeob
servedwithout its beingobscuredby reflection.

In thecaseof thesemaphore:
1.Heavycounterweightingwill reducethe chance

of thesignalbeingfrozenin theclearposition,but,
| betterstill, the useof a systemof circuitsin which
M the signal standsnormallyat stop and is cleared, by the approachingtrain itself (providingthe con
1' ditionof theblockis suchthat it shouldgivea clear
H‘ indication). With such a circuit the chancesare

that thesignalwouldbefrozenin thestopposition
_andnot in theclear,andwouldthusavoidlthepos-t

,; itivellydangerousconditionof givinga clearsignal
7

when’theblockmightnot beclear. If frozenin the‘ stop positionit wouldbe-neitherbetterher‘worse
“than the encloseddisc'undersimilar conditions.

2.As regardsthegreatercostfor installationandoperationof thesemaphoretype,it is onetha'tfishould
not be consideredif the companymaking the in
stallationis convincedthat the semaphorehas de-‘e
cidedadvantagesover the disc. ‘

-' ,'
-

3
.

As regardsthegreaterliability.7to derangement,
_.'_ this may in timebe overcomeby'improvementsin

the apparatus.

2 '
Extrartsfroma Report-0 th t’e

Sleek
~agnalimr;beingsubjccntN3.§(%€%.1%gr05188521315132?0 sixthsessionoftheInternationalRailwayCongress.

economicalin the consumptionof the power re—'

A referenceto thetablegivenhereaftershowsthat

opinionin theUnitedStatesis aboutevenlydivided

onthequestionof thesuperiorityof theencloseddisc

againsttheexposedsemaphore.Thetablealsoshows

the extentto whichautomaticsignaloperationhas

elo ed.
degf tl

lie

automaticblockapplicationsin the United

Statesmuchthe greaterpart are operatedthrough

a track circuit, about one-halfbeingoperatedon

the so-called"Normally danger”system. Where

homeblock signalshave no corerspondingdistant
signal,the circuitsfor the homesignaloverlapthe
homesignalof thenextblockso thata train is well
within the protectionof the signal of the second
blockbeforethehomesignalof theprecedingblock
is allowedto clear.

Thestatisticsregardingtheoperationof automatic
signals indicate that no more reliable meansof
guidingtrains has beendevised. On the Chicago

& NorthwesternRailway,duringa periodof fifteen
months,with 203blocks,therewere4,062,340signal
operationsdue to trains. During this time there
were844stepsrequiredby the signalsdue to all
causes,or one stop to 4,813signal operations.Of
the 844steps,446weredueto brokenwires,broken
batteryjars, and materialwhich was defective;62
weredueto maliciousinterferencewith thesystem;
107weredueto neglecton thepart of maintainers;
151weredueto accidentalcauses(lightning,main
tenanceof way menbreakingbondwires,etc.)and
78weredue to causesunknown. Taking the case
of all stopsfrom all causes,it appearsthat for the
844stops 20,000trains were run through the 203
blocks(204miles),or that of 24trains eachrunning
204milesthrough203blocks,oneis stoppedonceon
its trip. Reducedto trainsperday,this meansthat
for an averageof 44trains therewouldbe.1.8stops
per day. During the aboveperiodtherewere 8 re
portedcasesof the signals having indicatedcars
on sidingsthat might foul the main track, broken
rails and openswitches. During the sevenyears
thesesignalshavebeenin usetherehas beenonly
onefalseclearindicationper900,000to 1,000,000signal
operations. -

‘
AutomaticSignalsin the UnitedStates1883to Au

gust 1
,

1899,inclusive.
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The AmericanRailway Associationhas adopted
the followingdefinitionsof terms to assist in the
understandingof requirementsand rules for opera
tion of trains under automaticblock signals, and
as the definitionsand requisitesof installationrep
resentthe consensusof opinionof the bestrailway
managersof the United States,they are given as
showingwhatis consideredsafepractice. [Theseare
alreadywell knownto our readers,thereforewe do
not reprint them.-—Editor.] '

The safeuseof automaticblock signalsis depen
dentuponthe maintenanceof the higheststate of
disciplineamongthetrain operatingforce. This can
only be attainedby a rigid adherenceto the rules
underwhich the systemis to be operatedand the
establishmentof suchefiicientsupervisorymethods
as will admitof the promptdetectionof infractions
of such rules. It is essentialto the establishment
of confidencein the reliability of the systemthat
each caseof a train being stoppedshouldbe re
portedpromptly,to the end that the signal, if out
of order,may be repairedin the shortesttime, re
ducingthenumberof trains that wouldbe unneces
sarilystoppedby it. Shoulda largenumberof stops
be occasionedat certain signals by trains in the
blockahead,-.arevisionof theschedulesmay bede
sirable,or sucha relocationor increasein the num
ber of the block signalsas will permitof an unin
terruptedtrain movement.Sucha completerecord
of all stepsshouldbekeptas will admitof a knowl
edgebeinghad of eachsignal’sperformanceand of
the diflicultiesexperiencedin each case, together
with theremedyapplied. The tabulation'andclassi
ficationof thesedifficultieswill give the mostvalu
able informationon which can be.basedthe im
provementswhich will lead to ,their elimination.

The rules underwhich the majority of the auto
maticsignalsin theUnitedStatesareoperatedcor
respondso closely with those formulatedby the
AmericanRailwayAssociationthat theselatterrules.
are heregiven. [Not reprintedhere.-Editor.]am _

a

Maintenance.
‘The organizationof the MaintenanceDepartment
of AutomaticSignalson the Chicago& Northwest
ern Railway may be takenas representingthegen.
eral practicein this country. The signalengineer
has a corpsof maintainers,batterymenandlamp
men. A maintainerhas chargeof the inspection,
maintenanceand repairsof aboutforty blocks,the
signalsandapparatusbeingdistributedovertwenty
milesof doubletrack. His wageswill average375
permonth. A batterymanhas chargeof themain
tenanceandrenewalof thebatteriesfor abouttwen
ty, blockstogetherwith otherduties in the lineof
assistingthe maintainer. His wageswill average
$45permonth. The lampmanhasthecareof filling,
cleaningand lighting the signal lamps for about
twentyblocks,and is requiredon occasionto assist
thebatteryman. His wagesaverage$30permonth,

A maintaineris requiredto ride over his entire
district twice each day observingthe operation-of
all of the signals. He is requiredto investigate,re
pair and reportany caseof irregularityin theop
erationof the signalsystemwhich comesunderhis
observationor which is referredto him. He is re
quired to so arrangehis work that he shall have
inspectedcarefully and in detail everypart of the
apparatusin his chargeat least onceeverythirty
days, making such tests of circuits, batteriesand
instrumentsas will enablehim to detectandremedy
conditionswhich if neglectedwould result in im
perfectoperationof the signals. He is heldrespon
siblefor the care,operationand maintenanceof all
of the signal apparatuson the district to which
he is assigned. In times of storm the entireforce
is requiredday or night to be on duty, goingover
the line and observingthat the systemis in proper
workingorder.

The batteryman is requiredto havein eachbat
tery‘house a certain per cent. of reservecells,
which he shall have set up and in properworking
order, ready to be placedin circuit relievingthe
samenumberof worn-out cells. The maintenance
of the gravity battery is essentially the same
as other Daniell cells, except that insteadof
the additionof coppersulphatein small quantities
from timeto timeas is the usual customin renew
ing batteries on telegraphcircuits, batteriesfor
signal circuits have beenfound to give betterre
sults by makinga completerenewalof the copper
sulphateafter emptyingthe jar and cleaningits
elements. The battery man is responsiblefor the
maintenanceof thebatteriesat theirnormalstrength
and for their goodelectricalconnectionin theirre
spectivecircuits, and also for the care anddistri
butionof new batterymaterial,old materialbeing
savedand returnedto the Storekeeper.The battery
man is requiredto assist the maintainerso as to
be familiar with all the circuits, instrumentsand
methodsof detectingtroublesand remedyingthem
He is thus preparedfor the duties of maintainer
andis in line for promotionwhenan openingoccurs.

The lamp man is requiredto clean,fill andlight
the lampson his district. He has the careof and
is responsiblefor the oil, etc.,required,andfor the
efiiciencyof his lights; he is requiredto helpthe
batteryman with a view to learningbatteryWork
andbeingcapableof assuminga batteryman'sduties
when the opportunityoflers. In general,the 01'
ganizationshouldbe such that each man is fitted
for the next higherposition,and no manshouldbe
retainedon the force who has not the capacityto
acquire the knowledgerequired to permit of his
beingadvanced.

The averagecost of maintenanceand operation
of automaticblocksignalson the Chicago& North
westernRailway for the year 1898was $83.61Per
signal,madeup as follows:
Laborandmaterialonsignals. . . ... . .. . . ........" 0nbatteries.......... ........ 30-4“ onlamps.... .... 20-86

$83.61
Requisitesof Installation.

The followingpointsare givenas a generalguide
in the installationof automaticblock signalsand
as an amplificationof someof the requisiteslaid
down by the American Railway Association.

Efficiency in operationwithout extravagancein
installationrequiresthe most thoroughknowledge
of the presenttrafficrequirementsandtrafiiccapac"
ities of the line to be signalled.

The traffic requirementstaken with the phyfiiiCa1
characteristics, including station locations and
switches,will be thefactorsdeterminingthelengths
of the blocksand the consequentnumberof signals

In the determinationof the relative lengthof
blocks,the principalfactorwill be thetimeref-ll-lired
by trains in passingthroughthem. The lenB'thde'. ,

terminedby runningtimewill bemodifiedby curva'
ture in the line and by the distancesbetweensta
tions and switch locations,the controllingSignal
being so placed as to give ample protectionf0!‘
switchingandstationoperations.The shortestblock
shouldbe of a lengthsufiicientfor thefastesttrains
beingbroughtto a.stop betweenthe distantsignal
and its correspondinghomesignal,or wherea dis- '.

tant signal is not used,betweenthe homeSignal
and the far endof the overlappingsectioncontroll
ing the homesignal of the precedingblock. The‘A
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§ maximumlengthofblockis limitedonlybythetraf- of automaticblocksignalsontheChica

1
‘

iicrequirements. western‘Railway.andexceptional
go& North- the mug’with ho furtherdamagethan herede

‘3:11,: A“signalsshouldbeplacedeitheroveror on the ,a memberof the SafetyA 1
1 opportunities’as ‘scribed’ '

m: ‘miner'ssideof thetrack’and the homesignals theAmgflcanRailwayA830cliJapmtJincef
Committeeof Therearebuttwosillsundera Goodwincar-th

he. ,0thattheywillassumethestoppositionafter<-theexperienceof othersin theirus
“i or learningthe two sills form a boxgirderand extendfro'm e

s;

headofthetrainhaspassedthem.In earlyappll- vincedof their reliabilityand
e’ theWriteris con- to endof thecar. Theyareon thedraft line:nd' IF'P;

iii; .oationsofautomaticsignalsit was thought $
0 be protectionof life andpropertylgreait

valuefor t‘he arethebackboneof thestructure;theaprons‘136

‘if-1': necessaryfortherunnerto seethe signaloperate and has no hesitationin recom
m

lgay
Operation’the sidegirdersVerymateriallystiffenthesetwo

'1
‘.

2
'

astheresultofhi?trainenteringtheblock. The whenproperlyinstalledmaintain“;n
mg theiruse ‘ "

he: signalhadthereforeto be far enoughwithin the : ' he-.hhdOperated 5
2

‘-.i’

not. blockfortherunnerof thefastesttrain to be able TheGoodwinsteelcar in cg". I _
. ._ ‘

"i toobserveitsmovementbeforereachingit, and,as . 's0"‘ ,

“I? a consequence,oncrookedlinesandin timeof heavy By John M. Goodwin.

‘. ~L

list‘ {08therunnerof a slowtrainwouldfindthesignal I desireto propounda questionor twoin relati

-
'h-h"

"N. atstopwithouthavingseenit assumethatposition. to theinterestingarticlesrecentlypublished1

on

"Ill Theresultwasthatheeitherhadto stopunderthe Columns-concernlngthecomparativemerits 1
1

1
3

your

' ‘ill rules,or,believingthathis train hadoperatedthe andW006for freightcarconstruction.In YOL?!‘time‘
signal,soonwiththepossibilityof findingtheblock of October13»1899»wasa discussionontheSubjects“:

“i

El‘; occupiedandcausingtheaccidentthesignalswere "MetalDraft Beams,"withcutsshowinga wreckod
is; intendedtoprevent.This difficultyof correctin. pressedsteelcar with malleableiron draft ri i:

ric- “mutationofthesignalindicationis sufficient;to andcouplinguninjured.Now I amled to asigthi
. .

iii condemnthepracticeof makingsucha locationof

\

his; a homesignal.
'

9"! Experiencehasdemonstratedthata trackcircuit
its forcontrollingthesignalsis thebest,and,though

llh it hassomedisadvantagesas comparedwith the

' ‘

“to wirecircuit,stilltheyaremorethanoverbalanced
F'Z-3- I

'th' byitsaffordingprotectionin caseswhichthewire
'

but‘. circuitcannotbemadeto coverwithoutexcessive
sillsandtendtodistributetheloadorstrain.evenly,

5
. complicationin apparatus.All of the circuitsand

howeverapplied,addingto their resistancein all

M. apparatusshouldbesoarrangedthat thederange_i:
strainsbroughtuponthecareitherin ordinaryser

m meatofanypartcontrollingkgsigriil will cause it
- vice

or in caseof accidents.Further,thesesills

m toassumeandremainm thestopposition.
forma batteringramin caseof collision,theeffi

f; In Installation‘,eachcircuitshouldbe carefully
ciencyof whichis welldemonstratedin theinstance

EL".- testedforconductivityandinsulation.The resist-
undercohhlderh'uoh'

'

i? onceoftrackcircuitshouldnotexceed‘A ohmper t Tye colgding
car t'oreOff the coupler‘fromthe

;i:;-_ it milesection,andits insulationresistancein dry
en er an thetwosinscrashedcompletelythrough

weather'shouldnotbelessthan20ohms,or in wet
thebufferplateandoakendsill of thetender.It

bk weathernotlessthan 4 ohms,per 176milesection’
requiredthe combinedservicesof two mountain

ii‘
.

Inordinarypracticea 4-ohmrelayis usedin track
mogulsanda heavyhydraulicJack to wrenchthe

m ‘circuitandcurrentis suppliedby 2 cellsof multiple
caroutof thetender,whilethecomparativelyslight

:- connectedgravitybattery,the‘elementsof which
damageshownon thisoneenhwasa“ thedamage

arezincandcopperrenderedactiveby a solution iusttiained
by the car in pumshingthe locomotive

a: ofsulphateofcopper.Theaverageinternalresist- ‘3311:5880
severely.

-

ii anceofsuchacellisabout1 ohm.Whentheinsula- of th (iredmiany
new

feaitiurfs
m theconstruction

iliih tionbetweentherailsis 20ohms,with a combina- discussgotwlh
car class G that I wouldlike to

no tionofcircuitandbatteryresistance,thedischarge fewmo'r
u

Sim
restrainmyselfandask only8'

Ill‘. shouldbeapproximately235milliamperes,of which C dmequest
(msat this time‘

is! thetrackrelayreceivesabout194milliamperes.followingquestion:After mhhihgh couplerand b ilo
d
ri

CD8 0 ‘generaltrafficbeingequal,in car

spi- Whentheinsulationbetweentherailsis 4 ohmsthe draft riggingas Strongas is consistentwithecon‘ Hub-“11g.iompaling
steelwithwood’does.thelesser

ti
! totaldischargeapproximates356milliamperes,of

Omyin ordinaryrhhmhdServiceandeverydayac‘ fa
t 1

y'd'n
Steelconstruction,to sustamdamage

it! whichthetrackrelay.receivesabout173milliam- (hdehts'doesit hotappearthatit wouldbewiseto cf‘gm (C
ir

manf
accidenhs,compensatefor the in

Ill Peres.Thecomparatively‘sllghtvariationsof ef- constructthecar to whichthisdraftriggingis hp" t iascel‘7(323st

0 repairsm steel
when‘damagels sus

ir iectivecurrentreceivedby the track relay under
phedsothattheCarshahbestrongerthanthedraft

a

n
; . hesnot thesolutionof U115‘

questionhe‘

he theextremeconditionsof track insulationabove
riggihg'in orderthat’in Caseof a’Severecollision’

pen materiallyupon the comparativestructural

Ill
; Elven,insuresa fairlyuniformpullonthearmature the car maybe savedfromSeveredamageFather :trength

of
thh:

Steelfhamewith thewoodframe? ~

m oftheelecgmmagnet'andpermitsor its moreac- thanthecoupler? lany-structure
thereis a certainamountof mate

“ curateadjustmentanduniformoperation. I encmsephotographsofa recentwreckofGoodwin
iia absolutelynecessarytoresista givenblowwith

d All electricalinstrumentsshouldbe testedand carsbuilt of structuralsteelandmalleableiron. A

m
l proventobeof thepropel.resistancefor their01F trainof 38carscoastingdownthemountainscrashed

m
i‘

.cults
andfreefromthepossibilityof Crosses.Re_ into-a

heavymountainmogullocomotive.Theloco

gig daysfortrackcircuitsshouldgenerallybe located mhtlvewasbhckihgup hhohhda sharpcurvehuh

i‘
tl it thenearendof theblockandtheir batteryat

hingat about18milesah hour‘

at} thefarend,asan enteringtrain will thusshunt
PhotographNo. 1 showsthe forwardendof the

ti
t: thecurrentsoastodropthearmatureof therela first car that was in collisionwith the locomotive

u
p

. andasthetrainproceeds’anyincreésein theamou 3
; tender. No. 2 showsthe damagedendof second

a ofaccidentalfgrejgncurrentreachingtherails b
h car,andNo. 3 is thethirdcar with followerplates

a hindthetrainwillnotbeSuicientto enerize U
? brokenon forwarddraftriggingonly. No. 4 shows

I»

:18)’
soastocloseit. Batteryfor slgnalsgShoul; rear end

o
f. first car and forwardendof second

is placedattheendof thelinecircuitcontrolli Cmin elemhoh'

ii thesignalfurthestfromthesignal This 1 ln
g

The metalbufferPlatesand the coupleron the

1 holdsforbattery(ormdicatoraIn'generalrubet?
so forwardendonlyof eachof thethreefirstcolliding_

I shouldbesoplacedwithreferenceto theim'atra e
r)

;

carsweredemolishedandtorncompletelyfromthe

’

1
:1

1
8

is

operate,thata crossbetweenthewiresléxig draft gearcastings.The rear couplersandbuffer

it 8 l e circ
-

il- .8 falsecleariitnglicihivtiihlhfore‘lgn
wiresWmnotcause

'‘ ' '
mill:tneiwires

shouldproperlybe insulatedand

u the-first!)e
g

g
:

Saga-‘:1:
coveredwith lead,for, while

u nystromcrosges_
somewhatgreater,thescour

u tomthein t
r andespeciallytheprotectionit af-

.

lh
il

will.with it
:

rizlrlneexi'tsliffrom
theeffectsof lightning

F'g' 4'

oflginaloutlay:wale,
repay.the increasein the _

a testershould B
e

_1

-provenformof lightningan
out changingthe formof thestructure.This 1e

aflectedb...
pacedin eachcircuitliableto be

quiredamountcanbe calculated,andwhencalcu

i

be ’ Y thatformof trouble_All relaysshould
lationshavebeenmade,is it not_wiseto resistthe

i providedwithpointsso arrangedas to give a
presenttendencyto "skimp”in weights,especially
whenaddedburdenis givento becarriedoverthe

rubbingcontact. figuredcapacity?In thestructureof theGoodwin
carcanbeseentheresultsof specialattentionpaid

togivingsufficientweightandbracingtopartsliable
tomeetwithextraordinarilyhardusage,andthead
vantagesare evidentin the useof malleableiron
in small sections,which are easilyremovedand
replacedwhenbentby accidents.The castingsall
beingnumberedandtherivetholescoredin them,
requirethe minimumamountof shopwork in re
pairing.

Thirtyyearsof experimentinghasresultedin the
presentstandard,class"G," 80,000-poundcapacity
Goodwinfreighthandlingcar. Thiscar is butlittle
knownat presentby therailroad~menof thiscoun
try, for thereasonthatveryfew Goodwincarsof
anyonepatternhavebeenbuiltup to thepresent
year. Theobjectof theGoodwinCarCompanybe
ing to perfectthe'carbeforeputtingoutanylarge

quantity.Youhavenotedfromtimeto timewithin

mileofgrfgohf’
taken‘wi'ththe requirementsand

themore i; mericahRailwayAssociation,cover

servedin thportantfealureswhichshouldbe ob

i tionof a

e'installatipn,maintenanceandopera

' Incontg'luai‘hhmmticblacksignalSystem.

I ’

tramc'wit: 0
;; it maybesaidthatforlines_ofheavy

L controllin
ghspeedtl'ans,"‘anidealsystemfor

I "1 Int g
] themovementswouldbe:

l switcheselirfctkting
plantsatall pointswherethereare

l3lgualsbein

e n‘l'hihtracks,thehomeor advance
cultthroughgtlflectrichuysslottedwith a track cir

e succeedingblock.Thetowers_tobe platesremainedintact and uninjuredin eachin

- Bullplied

. lngtralhzhitii1lzztors
togiveinformationregard- stance.

,

johhhgblocks: " ' The sheetsteelplatformof thecar thatplunged
"2.Autom .

Dropeflyspit‘:22::
Signalsplacedas requiredto

A

intothetenderwasrippedfromthemalleablecast

locklngmanta),

8 movingbetweenthe inter-J ings formingthe endsill, the rivetsbeingpulled

Sucha systemwill am. throughthesheetsteelandremainingin thecast
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