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The‘Maintenanceof Way Convention.

The fourthannualconventionof theAmericanRail
way Engineeringand Maintenanceof Way Association
washeldat theAuditoriumHotel,Chicago,March17,
18and19,theattendancebeingabout13Q. It wasthe
originalpurposeof theAssociationtogetthroughin two
days,but a Thursdaymorningsessionwasfoundto be
necessary.

ThePresidentof theAssociation,Mr. G. W. Kittredge,
of theCleveland,Cincinnati,Chicago& St. Louis,called
themeetingto orderat 9.35o'clockon Tuesdaymorn
ing. In opening.Mr. Kittredgemadean addresscou
gratulatingthe memberson thesuccessof the Associa
tion and on thesystematiccharacterof the committee
reports.

The Secretaryand Treasurerreportedthat the re
ceiptsduringtheyearwere$6,553,andtheexpenditures
$5,152,leavinga balanceof $1,401.Themembershipat
thetimeof the last meetingwas406:prt-sentmember

~ship,454. Duringthepastyearthefollowingmembers
havedied: AugustusTorrey,ChiefEngineer,Michigan
Central,memberof the Boardof Diretcorsand first
Chairmanof the PreliminaryOrganization:E. A. Kel
logg,AssistantSuperintendent,Chicago& North West
ern; GeorgeMontague,Superintendentof Bridgesand
Buildings,SonoraRailway.

Followingaretheoificerselectedfor theensuingyear:
Preaidcnt—HunterMcDonald.
First Vice-Pre-su'dcnt—H.G. Kelley.
SecondVice-Prea1'dent—.IamesDun.
Sccrctary—L.C. Fritch (re-elected).
Treaaurer—W.S. Dawley(re-elected).
Directorsto servethree1/ears—A.W. Sullivan,G. W.

Kittredge.
The Secretary..\Ir. L. C. Fritch, throughill health

hasbeenobligedtemporarilytogiveupthedutiesof his
ofiice.Mr. E. H. Fritch wasappointedto actas Secre
tary duringtheensuingyear,or until theSecretaryis
ableto resumehis duties.

Therewasnot timeto considerall of thecommittee
reports. Thosenot discussedwereorderedprintedin
theProceedingsfor writtendiscussionduringtheyear.
Abstractsor excerptsof variousreports,with the gist
of thediscussionsonthem,will befoundin thisissue.

Onereport,whichdoesnotappear,is thatof theCom
mitteeon Compensationof SignalPipe Lines. This re
portcontainsa drawingof a lazy-jackcompensatorand
alsodiagramsof pipelineswith rulesfor makingcon
nectionsat compensatorsat difierenttemperatures.There
is a tableshowingvariationsin lengthto beobservedin
adjustingpipesat differenttemperaturesfrom 10 deg.
belowzeroto 110deg.above. '

Classificationof MaintenanceofWayExpenditures.‘

The termsImprovements.Additions,Bettcrments,Ex
traordinaryExpenses.MaintenanceAccount,CapitalEx
penditures,etc.,are usedto-dayfrequentlywithoutany
absoluteor uniformmeaning.Theefiectof thedetermi
nationandultimatedispositionin the general‘-accounts
of certainof theseclassesof expendituresis sofar-reach
ing andaffectsthegeneralfinancialresultsto suchan
extentthatit wouldseemdesirabletoestablishcleardefi
nitionsanduniformpractice.

\Vhereexpensesarenotproperlygrouped,it is impos
sibleto draw valuableconclusionsas to the operating
eificiency,to makecomparisons,or to satisfactorilyex
plainany unusualvariationsin expensesfor anysection
of roador period. \Vithoutsuchgroupingtheirregular
workandextraexpenses,dependenton contingenciesof
all kindsoccurringat any momentin railroading,Wili
effectuallyblockanyattemptto readilyascertaincorrect
unit costsof maintenanceproper,to makecomparisons
andforecastsof practicalvalue.

The followingdefinitionsare givenin the paperto
coverthevariousgroupsproposedfor theproperclassi
ficationof maintenanceof way expenses.

The term“l{epairs"to representall expensesfor the
regularmaintenanceof thepropertyis sub-dividedtofour
sub-groupsaccordingtothe followingrules:

CurrentRepairsto consistof regular,constant,an
nually recurrentexpendituresfor repairsand sundry
minorwork, requiredregularlyfrom year to year to
maintainin an economicalandefficientmannerthephy
sicalconditionof the propertyand keepthetrackand
structuresin shapeandsafefor operation,embracingall

' chargesfor superintendence,labor,materialsandsundry
items,in thenatureof fixedexpenses,regularforces,or
customarymaterialpurchases,necessarilyrequiredfor
theregularmaintenanceof thepropertyandthesafety
of thetrackandstructures;provided,suchchargesare
not in thenatureof largeexpendituresincurredfor un
usual,unforeseencontingencics,for largespecialrequire
mentsnot distinctlyrepairworkor not uniformon all
sectionsof a road,or for extensivenon-annuallyrecurrent
repairsor renewals.

ContingentRepairsto consistof unusual,unforeseen
expendituresdueto severestorms,fioods.fire,accidents
andcasualtiesof all kinds.necessitatingexpensiveemer
gcncywork.and,in manycases,subsequentextensivere
pairsor renewals;provided,suchworkis notof sucha
comparativelysmallnatureas to belongproperlyto the
uniformandroutineworkof theregularmaintenanceof

‘Synopsisof a reportpresentedat theMarchconvention
of the mericanRailwayEngineerlnandMaintenanceof
\\'ayAssn.,byWalterG.Berg,Chief mglneerof theLehigh
ValleyRailroad.

wayforces,evenif theexpenseis causedby an unfore
seencontingency.

SpecialRepairsto consistof suchminoritems,neces
sarily permanentlychargeableto maintenanceaccount,
evenif notdistinctlyrepairwork,whichitemsif charged
to currentrepairswouldtendto vitiatethecomparative
statisticalvalueof thecurrentrepairsaccount,or which
itemsaretoosmallandtheworktooinsignificantto war
rant chargingto extraordinaryrepairsor clsssingas a
permanentimprovementto theproperty.

EwtroordinaryRepairstoconsistof largenon-annually
recurringrepairsor extensiverenewalsin thenatureof
maintainingthe property,providedsuch'workdoesnot
constitutea bettermentor addition. ;

Improvement;thistermto representall expensesWhich
createa specific,permanent,‘physicalimprovement,tend
ing to increasethevalueof the railroadpropertyas a
whole,in theformof a bettermentor an additionto the
property,sub-dividedto twosub-groupsaccordingto the
followingrules:

Bcttcrmenteto consistof any permanentbetterments
to the existingpropertyand facilities.constitutingan
actual,distinct,positive,permanent.physicalimprove
ment,tendingto increasethevalueof therailroadprop
ertyas a whole,thechargeto coverin all casesonlythe
differencein costof thenewimprovedstructureor facil
ity and the estimatedcostof replacingthe old unim
provedstructureor facility; the term bettermentsto
applyin generalto worksuch:1 replacingbridgeswith
a morepermanentcharacterof materials,strengthening
bridgesfor increasedloading,rebuildingbuildings,struc
tures,nuxiliaryappliancesandfacilitiesof variouskinds
on a largerscaleand with a betterclassof materials.
increaseof truckmileagedueto rearrangementandre
modelingof existingyardsandtracklayouts,stonebal
lasting,etc.;provided.theworkin questiondoesnotcon
sistmerelyof extensiverepairsor ' modelingandchanz-_
ing of existingfacilitiesproduci"gno visibleextension
or importantenlargementof su-.nfacilities.

Additionsto consistof anypermanentadditionto the
existingpropertyand facilities,constitutinga distinct.
separate,new,permanent,physicalimprovement.tending
to increasethevalueof therailroadpropertyasa whole.
suchasnewroadbed.tracks,bridges,buildings,structures.
or otherauxiliaryappliancesandfixtures.etc.;provided,
suchadditionor improvementis notin thenatureoi!re
pairing,renewing,replacing,changingor remodelingany
existingfacility.

Train-OrderSignals.*

The repliesto theCommittee'squestionson thesub
ject of train-ordersignalsdisclosea gooddealof cloudi
nessin themindsof members.duein partto theuseoi
train-ordersignalsfor otherpurposes,and combining
thefunctionsof twoor moresignalsintoone,andcalling
it a train-ordersignal. This combineduseis perfectly
legitimatein somecases,andin othercasesleadsto con
fusion. A train-ordersignal naturallymergesinto a
blocksignal,andit is oftendifiicultto definethelinebe
tweenthem. A circularwassentto 152members,and
answerswerereceivedfrombut40. A train-ordersignal
is notalwaysa fixedsignalunderpresentpractice;flags
andhandlampsbeingusedfor thatpurposeby a largc
numberof our members.Only onememberseemsto be
usingtheold-stylebanneror revolvingtrain-ordersignal.
andit is fair to assumethat it is graduallygivingway
to thesemaphorepattern. He hasalreadyadoptedthe
semaphorefor doubletrack. _

Of thesemaphorepatternswhichare nowin use.the
armsfor bothdirectionsof trafiicare generallyplaced
on thesamemast,andthelampandmastcenterscoin
cide. Somemembersplacethe lampon thesideof the
must,but this leadsto two differentpatternsof sema
phorecastings,whichis not economicalor convenient.
. Evenwhena railroadhas the necessarysignai
systemfor operatingthetrainsunderblocksignalrules,
it becomesnecessaryat timesto issuetrainorders,may
betogivenoticeof a washoutor wreck,or to order_the
useof oneof thetracksin a reversedirection.To do
thisarrangementsarenowbeingmadeto put up special
signalson the EasternDivisionof the‘Pennsylvania
Lines‘Vestof Pittsburgh.

\Vhereblocksignalsystemsareused,whenit becomes
necessaryto issuetrain orders,theattentionof engine
manandconductoris calledby

(1.) Samesignalas usedfor blockingon Chicago,
Burlington& Quincy;Chicago& North\Vestern;Lehigh
Valley; SanteFe; SouthernPacific,Delaware,Lack
nwanna& ‘Vestern,andothers.

(2.) Separatetrain-ordersignalson Centralof New
Jersey; IllinoisCentral;MichiganCentral;Philadelphia
& Reading.

(3.) A redor greenflagor lanternon Baltimore&
Ohio. (Whereautomaticblocksare used,train-order
signalsarealsoused.controllingfirst automaticdistant
signalbladein eachdirection.) Boston& Maine;Erie;
LongIsland; PennsylvaniaLinesWestof Pittsburgh.

Whenrunningon a trackin thereversedirection,the
enginemanandconductorarenotifiedof trainordersby—

(1.) Regulartrain-ordersignals,whereplacedfor
bothdirectionson onemust,on Chicago,Burlington&
Quincy: Chicago& North Western;Delaware,Locka
wanna& Western:Galveston,Harrisburg& San Anto
nio; IllinoisCentral:LehighValley;PennsylvaniaLines

‘Extractsfromthereportof the(‘nmmitteeof theAmeri
canRailway

EngineeringandMaintenanceoi’WayAsgqcin.
tion,March,190.

WW.-stof Pittsburgh;Philadelphia& Reading;Southern
Pacific,andothers.

(2.) Redflagsandhandlampswheretrain-ordersig
nalsareplacedalongsideof trackon separatemasts,on
PennsylvaniaLinesWestof Pittsburgh. .

It will be observedthat in thecaseof doubletrack,
the regulartrain-ordersignalsare usedon mostrail
roadsfor trainsrunningin thereversedirection,andit
maybe consideredgoodpracticewhenthesignalarms
are on onemast,becausethis signalsignalstrainsand
nottrucks;buttheplanallowsof noexpansion,andhas
beenknowntocauseaccidentswherethreeor fourtracks
mergeinto two. When the train-ordersignalsare so
locatedas to governtrainsonlyon thetracksalongside
of whichtheyare placed,theyshouldnot be usedfor
trainsrunningona trackin thereversedirection.The
train-ordersignalhasnot heretoforebeenlocatedwith
the exactnessrequiredby interlockingsignalrules,but
it is nowtimeto bringthissignalinto lineandplaceit
whereit belongs.The fixedtrain-ordersignalshouldbe
of suchdesignandso locatedthat,whentherailroadbe
comesof enoughimportancefor blocksignals,the very
samesignalcanbeusedin its nextstage,thetelegraph
block signal,without throwingit away and getting
anotheroneof differentdesign.

The AmericanRailwayAssociation'sthirdandfourth
requisitesof installationof interlockingplantsare: (3di

Fig. 13.—ProposedStandard Semaphore—American
RailwayE. & M. W. Association.

"Signal, if practicable(to be eitheroveror uponthe
rightof and adjoiningthe track to whichtheyrefer."
(4th) “Semaphorearmsthatgovern,(to be) displayed
to therightof thesignalmastas seenfromanapproach
ing train."

The firstrecommendation,therefore,of theCommittee
is thatthesetwo requisitesbeadoptedwith referenceto
fixedtrain-ordersignalsfor all numbersof tracksfrom
oneup.

The secondrecommendationis, that whereit mayhe
deemedadvisable.for specialreasons.to usea bracket
mist,nomorethantwouprightsbeplacedonthebracket.
Oneof theseuprightsmaybea stubto indicatea track
not signaled.In otherwords,no morethanonetrack
shouldintervenebetweena bracketsignalmastandthe
trackfor whichits left uprightcarriesthesignalarm.

Whena railroadhasmorethantwomaintracks.it is
almost ure that it will beoperatedunderblocksignal
rules. Nevertheless,thereare timeswhentrain orders
or instructionsmustbeissued.The methodsin general
useare: (1) Samesignalas usedfor blocking:(2)
separatetrain-ordersignals:and (3) thepropercolored
flagsor handlamps. So far as thefirstmethodis con
cerned,it is notlogical,anddoesnotmean“trainorders,"
unlesssomespecialruleis formulated.In a blocksignal
systemthe enginemanand conductorgshonldremainon
the train till the “proceed”indicationis given,unless.
indeed.thedelayis prolonged.If it is theintentionto,
givethemorders,theyshouldknowit assoonasthetrain
reachesthetelegraphoflice,or before.Thesecondmethod
is doubtlessthelogicalandcorrectone. It seemsto the
Committee.therefore,that it is properto indorsethe
practiceof usingflagsby dayandhandlampsby night.
stopbeingfor “31"orders,‘andcautionfor "19"orders.
It is important,though,thata regularplacefor display
ing thesebe predetermined.and thereseemsto be no
betterwaythanto placea regularflagsocketwithbook
on thesideof thesignalstationnextto theapproaching
train.andconvenientfor theoperatorto reachfromone
of thewindows.

The third recommendationof the Committeeis the
indorsementof theuseof flagsandhandlamps.

The fourthrecommendationin thedefinitionof "train
ordersignal"as follows: “A signal,fixedor otherwise.
of two indications.whichin the stoppositioninforms
the enginemanand conductorthat theyare to receive
ordersat thetelegraphofiice,and in theclearposition
announcesthattherearenoordersfor them.”

A fixedtrain-ordersignalat the presenttime is a
two-indicationsemaphorearm.havinga sweepfromhori
zontalto60deg.,75deg.or 90deg. Necessarily,thearm
castingin eachcaseis different.it is undoubtedlythe
bestpracticeto havethis rangefromhorizontalto 90
deg.,whichis our fifth recommendation.The resultof
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thevoterecentlypolledon thatquestionin answertoour
circularwas24 in favorof 90deg.angle,eightin favor
of 70deg.,and23in favorof 60deg- '

. It is thewill of theAssociation,as expressed
by the recorded[majority]vote,to havea fixedtrain
ordersignalwith a.sweepof armof 90 deg.,andwith
a spectaclecastingarrangedon the “continuous-light"
principle.Theplanof sucha signalis presentedin Fig.
13,andit is recommendedfor adoptionas thestandard
of theAmericanRailwayEngineeringandMaintenance
of-§VayAssociation,beingthe sixth recommendationof
this report. It will beobservedthatthearmis so hung
on thespindlethat it canbeplacedin a verticalposi
tionandyetnotbehiddenbybeingin linewiththepost.
Thearrangementof thespectaclesshownin thedrawing
is thatfor a three-positionsignal;redforstop,yellowfor
cautionand greenfor all clear. 'l‘heupperspectacle
openingis blank. This upperopeningwouldcomeinto
usein casethepost\verecutoffandthelampplacedon
topof it, as is donewherean armfor trainsmovingin
the oppositedirectioliis placed’on the other sideof
thepost. It will beseenthatthearmcanreadilybear
rangedtouseredin bothof thetwoupperspectacleopen
ings,the two thusmakingsubstantiallya “continuous
light." For a two-positionsignaltheupperopeningcan
beleft blankandthenexttwomaderedto providethe
“continuous"efiect.

This signalis suitablefor eithera train-order,or inter
locking,or automaticblocksignal. It can beusedfor
eithertwoor threeindications,andis suitablefor those
roadshavingred for “stop,”greenfor “caution"and
whitefor “proceed"or "no orders,”or for thosehaving
redfor “stop,"yellowfor “caution,"andgreenfor “pro
ceed”or “no orders.”Furthermore,it is adaptablefor
roadsdesiringto put two armson onemastfor both
directions,becausethetopof themastcanthenbemade
flat andthelampplacedthereon.The mast,as well as
thesignalarmandcasting,is recommendedfor standard.

DISCUSSION.
Thefirstrecommendationwasadopted.
Mr. Cushing(P., L., \V. P.) : Comingto thesecond

recommendation,I haveseen,in anattemptto followout
a bracketsignal-mastprinciple,0 signalmastwith as
manyaseightor 10stubsonit, whichseemsentirelyon
necessary.A littlerearrangementof thetrackswill pre
ventsucha confusingarrangement;suchbracketmasts
arenothingbuta mysteryto a trainman.Ile doesnot
knowwhat theyactuallymean,and at high speedhe
cannotaccuratelycountvthestubs. The bracketmast
shouldberestrictedto twouprights.

Thesecondrecommendationwasadopted.
Mr. \V. G. Besler(Cent.of N. J.) : I wouldlike :1

‘

little explanationof the third recommendation.The
committeesaysthat it is properto indorsethepractise
of usingflagsbydayandhandlampsbynight,stopbeing
for “31"orders,andcautionfor “19"orders.Why that
recommendation?

Mr. Cushing: The “31"order is tobesignedby both
engineerandconductor,andno traincanreceivea "31"
orderwithoutstopping.The “19"order is an extension
of rightstoa train,and i deliveredtotheengineerwhile
thetrainis in motionbya hookor anyotherconvenient
apparatusfor thepurpose.Consequently,whena train
is to receivean orderof thatkind,theoperatorsimp1y
displaysa cautionsignal,andthatindicatestotheengine
manthathe mustgoslowenoughto receivetheorder
withoutstopping.

Mr. Besler: The AmericanRailwayStandardCode
providesthat thetrain ordersignalmustbe displayed
whenthereareordersfor theengineer,andthesignalre
maindisplayeduntil the full purposeis accomplished.
Thatorder is a redsignal,andnota greensignal;thecan
tionsignalfor ‘‘1‘.)’’ordersis hardlypermissible.

Mr. Cushing: The valueof a “19"orderis entirely
lost if thetrain is stopped.Its objectis todelivera no
tice to the enginemanthat he has extendedrightsby
reasonof someothertrain fallingbackon rightsprevi
ouslygiven. Any stopsignalmeansthetrainmustcome
to a stop,and it is not a properoneto usefor "Iii"
orders.

Mr. Besler: The“1'.)"order is usedfor thesamepur
pose,andcoversthesamemattersas the“31"order,as
givenbytheAmericanRailwayAssociation.There is ab
solutelynodiiference.

Mr. Cushing: I knowof railroadsthataredoingit,
andthatgivea difierentvalueto theseorders.

’

Mr. C. A. Paquette(Big Four) : If the “19"order
confersrightsonthetrain, I cannotunderstandwhy“19"

is thesameas“31." I wouldlikeMr. Beslerto explain
wherehediiferentintesbetween“19"and“31.” I donot
understandwhyyouusethe“l9” orderat all underthe
systemof operationwhichyoudescribe.As a general
rule,“19”confersrights,and“31"restrictsthem.

Mr. Besler: There is nothingin thebookof rules
whichpreventstheuseof “19”for thesamepurposeas
“31.” It is verycommontodoso,however.Someroads
electto usethe“31”form,thinking it is saferto doso,
as it requiresthesignatureof theengineerandconductor,
or just theconductor.Otherroadsusethe“31"onlyin
exceptionalcases,but theuseof the “19" is becoming
moreandmoregeneral.There is nothingin thestandard
codethatrequirestheuseof the“19"for anyparticular
formof order,or the“31"for anyotherparticularform
of order; it is optionalwith the despatcheswhichone
heshalluse.

The (,‘haii-man:Haveyouanyamendmentto offerto
thisrccoinmendaiion.Mr. Beslcr'.'

Mr. Beslcr: I movethatthefollowingwordshestricx
en fromtheparagraphat thebottomof page15 (sec
ondrecommendation),in the econdline,aftertheword
“night”thewords“stopbeingfor ‘31’orders,andcaution
for ‘I9’ orders;"andin thethirdrecommendationof the
committee,strikeout thewords“andtheirdisplayasex
plainedin theprecedingparagraph.”

TheChairman: Doesthecommitteeaccepttheamend
ment? ‘

Mr. Cushing: No. TheCommitteethinksthis is good
practicetorecommend.It bringsouttheparticularvalue
of the‘‘19‘'order. If trainsstoptoreceivea "l‘-)”order.

I donotseemuchgoodin it. It is of excellentservicein
caseswhereanorder is hungoutwith a hook,fromwhich

it is takenbytheengineer,andallowsthetraintoproceed
withoutstopping.It is not dangerous; it is perfectly
safepractice.There is no usefor anythingmorethan
the“31”order if all trainsaretoberequiredtostopfor
orders.

Mr. Beslcr: There is nocautionarytrainordersignal.
Thewords I askedtohavestrickenoutarein favorof a
cautionarytrain ordersignal. Thereis nothingof the
kindin existence,nordo I believethatanyrailroadcom
panywouldadoptanythingof thekind. A train order
is putouttohelpsometrain,just ashasbeensuggested,
and a “19"form is usedso that thetrain mayproceed
withoutstoppingfor thatorder. The operatorreceives
theorder,repeats it as it shouldbe,andwithhis signal
displayedgoesto theplatform,andby whatevermeans
hehasat hand,deliversthat trainorder. He thengoes
to hisofliceandwithdrawsthesignal if thefull purpose
of theorderhasbeenaccomplishedbyitsdeliveryto that
onetrain. If thereare othertrainsaddressedin the
order,he mustkeepthe signaldisplayed. A clearance
cardis handedwiththeordergivento thefirstengineer.
In myopiniontherecommendationis in directopposition
to theworkof theAmericanRailwayAssociation.If we
strikeoutthesewords, I donotknowwhethertherewould
be anyobjectionto addingthefollowing: “To have a

fixedplaceto hanglampson or flags,is proper,andin
accordancewithgoodpractice."

Mr. Besler'samendmentwascarried:
Mr. Cushing: The fifth recommendationis thesweep

of thearmfromhorizontalto90deg. Theobjectofthe.
final (sixth)recommendationof thecommitteeis thatthe
associationrecognizeasa signalcastingonethatmaybe
turnedinto a blocksignalin thefuture; in goodblock
signalpracticeto-daythereis as muchpermissiveblock
ingasabsolute.By theadoptionof thisonesignalcast.
ingwecanusethecautionpositionin it when\\'eturn

it intotheblocksignal. It is nottheideato use it with
thepermissiveindicationfor trainorders. It is, perhaps,
quitenecessary,however,to considerthat in thatconnec
tionwerecommenda sweepof90deg.,becauseif 60deg.or
75deg. is adoptedasthepropersweepof thearm,when

it comestomakingthatinto a blocksignalin thefutureit
practicallymeansthrowingawaythesignalcastingand
gettinganotheronewiththepermissive,becausethere is

no doubtmanyrailroadswill usepermissiveindication
for a longtimetocome.

Mr. J. C. Mock(Mich.Cent.): It is intendedto bea
universalsignal,block-signal,train-ordersignaland in
terlockingsignal. As soonasa train-ordersignalbecomes
inadequate.it is time to dispensewith the telegraph
block. Theideaof thecommitteeis togeta signalwhich
wouldbeuniversallyadoptedandusedfor thispurposeof
trainorders.Manyroadshaveusedthesamesignalfor
trainordersandfor thetelegraphicblock.

Mr. Cushing: The finalportionof this recommenda
tion is theadoptionof theuniversalcasting,whichwill
taketheplaceof the75nowmanufacturedby onecom
panyalone,and it canbeusedin anywayanyonesees
fit,bychangingthepositionof theglass.

Mr. \V. H. Elliott (C., M. 8
:

S. P.): The 60-deg.
sweepof thearmpossessesonethingthat is veryessen
tial in all goodsignaling,andthat is thattheindication
is verydistinctive; it canbemoreplainlyseenthan\vhere
thearm is parallelwith thepole. The objectstatedby
thecommitteein adoptingthe90-deg.traveler is tohave
thearminterchangeableandusedforall situations.This

is a vcr_vdesirablething,but I donot thinkweshould
giveupthedistinctnessof thearmfor thesakeof inter
changeability.Otherpartsof thesignalcannotbeinter
changeable,andthere is practicallybut little savedby
adoptinginterchangeability.The shafthasto bediifer
cntfor blocksignalswheretherearetwocastingsonone
shaft,and this shaft is not adaptedfor useat inter
lockings.Then,again.thecastingfor the90-deg.sweep
is a muchheaviercastingthantheonefor the60-deg.
sweep,andcostsmore. The capof thecastingmustbe
differentfor the60-deg.sweepfromwhat it is for the90.
So, tohaveonepart interchangeable,otherpartscannot
beinterchangeable,or theyaremademuchmoreexpen
sive. Again,thereis greaterdiflicultyin movingthearm
whenthesweepis 90deg.thanwhen it is 60. There is 30
deg.moretravel,and as the castingin eachcaseis
weightedaboutthesame,thesignalmandoesmorework
in onecasethanin theother. We findgreatdifficulty
in keepingour armsadjusted,andgettingoperatorsto
pullthemtotheproperposition.andwitha ill)-deg.travel
thisdifficultywouldbeexaggerated.

.\Ir. Besler ((.‘ent.of N. J.) : I wouldlike to make
this motionas the fifth recommendation:“This asso
ciationrecommendsas the bestpracticea fixedtrain
ordersignal,with a sweepof armfromthe horizontal
to 90 deg.”——acombinationof the two paragraphsrec
ommendedbythecommittee.

Themotionwascarried.Then,in orderthatthefourth

'l.000.withoutsignof fissure.

recommendationshouldbein agreementwith this, it was
changedto read: “A fixedsignalof two indications.
whichin stoppositioninformstheenginemanandcon
ductorthat theyare to receiveordersat the telegraph
office,andin theproceedpositionannouncesthatthere
arenoordersfor them.”

The sixth recommendationwasadoptedwithoutmod
ification.

ConcreteMasonry}?

Concretebeing a massof brokenstoneor gravel
cementedtogetherby a matrix, it followsthat having
selectedthestoneor gravel, it is necessarythattheproper
amountof matrix be determined;it wouldappearat
firstthoughtthat if thevoidsin thestoneor gravelmass
bedeterminedthat thematrixnecessarywouldbeequal
to thevoids,butfurtherconsiderationwouldindicatethis
tobeirrational.If wecanimaginea massof concretein
whichthevoidsarepreciselyfilled_withnosurplusmat
rix, it wouldnecessarilyrequirethat the variouscon
stituentstoneswouldbe(in actualcontact,and as the
planesof their surfacesare not at right anglesto the
lineof pressure,we wouldhavea massof concretefull
of minuteincipientcracks. It thereforefollowsthat
thereshouldbean excessof matrixto insuretheentire
urfaceof all thestoneor gravelbeingcoveredwith the

cementingmaterial. This film of cementingmaterial
should,however,beas thin aspossible,andtheexcessof
matrixbe_attainedbyanexcessof cementabovethevoids
in thesand:experienceshowsthisshouldbefrom 5 per
cent.to 10percent.of thevoids.

Various writers recordingexperimentswith broken
stoneandgravelplacethevoidsat from-11percent.to
50percent.of themass. A numberof experimentswith
crushedbluelimestone,wellshakenbutnot rammed,con
ducted'underthedirectionof thechairmanof thiscom
mittee,gavethefollowing:

\\-‘eightPercent.
Sizeof brokenstone. of 1 cu.ft. ofvoids.

Crusherrunwithdustscreenedout.. . . . 89.222 4.1.145
Stonewhichpassed2-in.gratingandre

tainedin ]-in. .. . . . . .. .. . . . . . . . . . . .. 86.741 47.?"
Stonewhichpassed2-in.gratingandre

tainedin 1,1;-in. . . . . . . . . . . . ... .. . . . . . 77.701 50.61;
Peasize. . .. .. . . . . . . . . . . . . . . . . . . . . . . . 75.44-i -limit!

Thesandhasusuallybeenrequiredto be“sharp,"but

it is questionablewhethera roundedgrainwouldnotgive
equallyas goodresults,andthe idealsandbeonecon
taininggrainsof varyingsizeswithoutreferenceto their
shape.thusreducingthevoidsto a minimumandrequir
ing lesscementto thoroughlycoverthegrains. Experi
mentsshowthatwith ordinarysandthevoidswill var_v
from31percent.to38percent.

\Vm.B. Fuller. in the Transactionsof the American
Societyof (livil Engineers,suggeststhatthesandshould
equalthe actualvoidsin thestoneand the.cementbe
addedpossiblyup to l() percent.in excessof thevoids
in the combinedmaterial.This proportionis probably
theoretically.correct.but it is necessaryto bearin mind
that, owing to the impracticabilityof securingperfect
mixingin largemasses,experiencehasshowntheWisdom
of increasingtheactualvolumeof themortarsomewhat
abovethe exacttheoreticallimits. If we takebrokcn
stonegiving47percent.of voids,andsandwith32.3per
cent.of voids.w_ewill findthe theoreticalproportionto
be: Cement 1

,

sand3.1andbrokenstone6.5,as stated
by S. B. Newberryin hisarticleonconcrete,in thePro
ceedingsof theIndianaEngineeringSociety. If nowwe
add 5 per cent.of cementand reduceto the basisof
cement l, we-willhavecement 1

. sand2.96,brokenstone
6.2,or nearlytheproportionquitegenerallyusedfor con
cretesof 1

,
3 and6; this actualproportiongivingan

excessof mortar. Thesamereasoningcanheappliedto
othermixturesand it will devolveupontheengineerto
selectforeachindividualpieceof workthepropermixture
to meetin the mosteconomicalmannerthe purposes
required.

I|1 all casesthe necessityof thoroughlywashingall
dustfromthestoneandwetting it downcanno_tbetoo
stronglyimpressed.(‘oncreieas a constructionmaterial
presenteda highcompressivestrengthwith a lowtensile
strength.and to increaseits economicalapplicationto
varioustypesof structures.the methodof reinforcing
with steelto securetensilestrengthwas a naturaland
gradualevolution.andthis wassimplifiedfromthefact
thatthethermicexpansionof concreteandsteel is iden
tical,andthetensionmodulusof elasticityof therein
forcedconcretercmuinsconstantup to a stresswhich

is equalto therupturein caseof concretenotreinforced.
M. Considerestatesthatconcretewhennot reinfort-ml

will breakwith an elongationof less than 1 part in
10.000.yethe remarksthetensionfacesof a l'9ll|f0l'c4-d
concretebeamsupportan elongationof morethan i in

Prof. Hatt. in writingof
this,says: “Theexcessof elongationovertheordinar_v
concretemaybe accountedfor by supposingthat the
wireor othermaterialreinforcementdistributesan clun
gation throughoutthe entire lengthof the concrete:
whereasth_eelongationwhennotreinforcedis confinedto
thcls‘0('il0il_0frupture."

I‘lX|)€l'lIllI'ilISof M. Hennibique,a French engineer,
showedtheadhesionbetweenconcreteandan iron rod
imbeddedin it to befrom570to 650lbs.persq. in. of
imbeddcdmetalsurface,andthat a rod imbeddedto a
depthof 25 timesits diameterwouldpull apartbefore
separatingfrom the concrete.

‘Extractsfromthereportof theCommitteeof theAmeri
canRailwayblnglneeringandMalntexianceof WayAssocia
ilon..\iai-ch.1903.
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