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Qiontribufions.

A Chancefor the LocomotiveBuilders.

ToTHEEDITORor THERAILROADGAZETTE:

I havelatelyhadoccasionto makea prettyextensive
andcarefulstudyof motivepowerforsuburbanandin
terurbanservice,andtheimpressionleft onmymindis
thatthelocomotivebuildershavenottakenholdof this
propositionas aggressivelyas their interestswould
seemtorequire. Theelectricfeverseemstoberunning
itscoursewithoutopposition.It isnowthreateningto
enterafieldwhichwill undoubtedlycut downthe de
mandforlocomotivesengines.especiallypassengeren
gines,and,in viewof the ratheruncertainconditions
attendingtheuseofelectricity,especiallyfor long-dis
tancetransmission,locomotivebuilders,by turning
theirattentiontotheconstructionof a swift and com
parativelynoiselessmotor,will ofler thesteamrail
roadsaveryacceptablesolutionof thediflicultieswhich
nowconfrontthemin meetingthis characterof com
petition. In conversationwiththeofficersofoneortwo
otherroads,I findtheyareanxiouslywaitingfor some
developmentof thischaracter.

A RAILROADPRESIDENT.

DuBois’"FramedStructures.”

NewHaven,April 14.
To run Enrronor run RAILROADGazarrs:

In your issuefor April 2 a reviewof my“Framed
Structures” appears.tosomepointsofwhich I feelcom
pelledtotakeexception.

First asto my useof the signsfor bendingmoment
“ in a contrarysensetothatofgeneralcustom."

It is theuniversalconventionin mathematicstotake
anglespositivewhenmeasuredcounterclock-wise.For
thesamereason,rotationand“moments”in analytical
mechanicsarepositivewhencounterclock-wise.These
conventionsareuniversal,and it wouldseemproperto
keeptothemin all applicationsofmechanics.Theyare
adheredto in factineveryapplicationI knowof,except
in justthisonesubject.

Afterastudenthasacquiredtheseconventions,it can
onlyberegrettedthat“generalcustom"in thisonesub
jectonly,shouldcall‘uponhimtoreversethem. I have,
therefore,conformedto them. Accordingly I makea
right-endpositive reactioncausea positivemoment
aboutany pointon the left and compressionin the
upperchord. A left-endpositivereactioncausesanega
tive momentaboutanypointon the right, and also
givescompressionin the upperchord. This is simple
andin accordwiththeuniversalconventionsof mathe
maticsandanalyticalmechanics.If in thisonesubject

it seemsto anybody“unnaturalto takethe moment
of theleftreactionasnegative,”I canonlysay it seems
tomeapitythatsuchastateof mindshouldanylonger
continueorbeencouraged.TheconventionsI haveused
areuniversal. It is confusingto shift thembackand
forth.

As todefinitionof theword“fixed,” I haveillustrated
verythoroughlythemeaningof fixedend,andcan only
saythatin a teachingexperienceof20yearsIhavenever
foundastudentwhoregardeditasa “mystery."

In thecaseof therooftrussreferredto,in which, by
theway, I havesoughttoillustrate“hownotto do it,"
it isevidentthat if thefigurewereturnedupsidedown,
sothatwehavea loudsupportedby threestrings,the
methodandresultswouldbe beyondcriticism. As it
stands,theresullsareperfectlycorrectif we suppose
thelowerchordnottobendorsag. As I wishedat the

sametimetoillustratethemethodof least work and
alsoitsapplicationtoredundantmembers.and as the
remarkswhichfollowin thet"xtseemsoentirelyin ac
cordwiththereview, it wouldseemthatextendedcriti
cismofsuchapassingillustrationwassomewhatunnec
essary if notmisleading.

As to the swingbridge, I wouldsaythatif mycon
clusionswerereallybaseduponasinglecalculationofa
“ truss of 160ft. length'withonlyfourpanelsineach
spanandadepthofonlyl0 ft. atthepier," theywould
indeedbeunworthyofconfidence.Such a truss is cer
tainly not a “fair practicalcase.” I amin factsome
whatamazedthatsuchanideacouldhavebeengathered
frommytext. I havenevertriedto baseany general
conclusionsuponspecialcases,muchlessuponunfair
specialcases. I havenotdonesoin this instance.My
conclusionsaredrawndirectlyfromthegeneralformulas
themselves.Theseall reducetothe commonformulas
uponthe concurrentassumptionsof constantareaof
cross-section,constantdepthand smallpanellength.
The commonformulasare indeeddeduceduponjust
theseassumptions,andhencecomeoutas specialcases
ofmygeneralformulas,astheyshould,therebyconfirm
ingtheaccuracyofthegeneralformulasthemselves.

I simply illustratethe applicationof my general
formulasby meansof the truss referredto. whichis
takenin ordertoavoidtediousnumericalcomputations.
IncidentallyI pointout thedifierenceduetotheuseof
thecommonformulasin thisspecialcase.Butmycon
clusionsprecedetheexample.Theyarenotdrawnfrom
it, butsimplyillustratedbyit.

Thisisthefirstapplicationofleastworktothesubject
thatl knowof,and I regard it asbeyondquestioncorrect.
It wouldbe the work of lessthan10minutesforany
one“ followingcopy”to enlargethe formulassoasto
includethebracingalso. This I havedone.But I found
thattheaddedtermsdisappearwhenthechordsmeetin
a pointat theends,and can beneglectedfor practical
casesof inclinedupperchords. I havethereforeomitted
them.Thatthereis thusabalanceof errorsin thecom
monformulas,enahlingthemtoapplywithouttoomuch
errortocasesfor whichtheywerenot reallydeduced,
canonlyberegardedas a happychance.It is luck,not
“ science."

As tothesuspensionsystem,herealso is thefirstap
plicationof leastworktotheproblem. I considermy
treatmentperfectlycorrectand the fullest whichthe
subjecthasyetreceived.The way is,however,opened
up,andanyonewho takesthe standpointofyour re
viewercanherealso“ followcopy"andobtainthecor
respondingresults. Such a methodof presentation
wouldseemworthyofnotice.
If yourreviewerhadtakenthetrouble.as I haved0ne,to

thustesthisidea.hewouldhavefoundthefractionofthe
liveloadcarriedbythecabletocomeoutequaltounity.
In otherwords,whenthecableiscarryingall thedead
load,if a liveloadisplacedonthegirder,thecablewill
carryall ofthatalso. Sucha resultisevidentlyincor
rectandtheideawhichleadstoit mustbeerroneous.

In viewof theprec=ding,I cannothelp feelingthat
myworkin thisfield is notproperlyestimatedby the
reviewin question. A. J. DUB01s.

[All booksonstresses,exceptthatof ProfessorDu
Boisand a few GermanandFrench ones,regardro
tationaspositivewhenthedirection is the sameas
thatof thehandsof a watch. We are surprisedto
learnthat theoppositeconvention is “ universal” in
analyticalmechanics; for our recollectionof the
worksof Peck, Bartlettand Rankine is otherwise.
On referring to Rankine’sApplied Mechanicswe
findthathedefinesright-handedcouplesand right
handedrotationaspositive,andsurely no one can
denythatthis work is an authority on analytical
mechanics.

With regard to the word“ fixed” our criticism
relatedonly to theequationsusedin findingthere
actionsof fixedbeamsby the methodof leastwork.
Theseequationscontainnothing, implyingthatthe
beamis horizontallyrestrainedat the end. For
instance,theequationfor the workof a beamgiven
on page308appliesto a simplebeamsupportedat
bothendsjust asmuchasto a

.

beamfixedat oneend
andsupportedat theother. There is nothingin this
algebraicreasoningwhich justifies the conclusion
that the value foundfor thereactionbelongsto the
lattercase.

With respectto the swing bridge it is not clear
howtheconclusionwasarrivedat if not bythecom
parison of particular cases. Winkler, Turneaure
and othershavemadenumericalcomparisonsshow
ing beyondall doubtthatthe commonformulasdo
applyto mostpractical cases. This is certainlynot
thefirstdiscussionof swingbridgesby theprincipal
of leastwork.for oneby Merrimanwill befound in
our issueof Sept. 6

,

1895.Further commentseems
unnecessaryregardingthetriangulartruss.

Thefirstdiscussionof the suspensiontrussby the
methodof leastworkappearstohavebeenpublished
byMartin in a paperin Engineeringin 1889.We
havere-examinedtheinvestigationsof ProfessorDu
Bois,and find it, in our judgment,to involvethe
most seriouserrorsin the book. If the algebraic
work becarried through, aftermaking the proper
correctionsin equation(26), it will beseenthatthe
unknownfraction cannotbefound, it beingmathe

maticallyindeterminate.Such must indeedbethe
case,for the principle of leastwork cannotbeap
pliedtofinding the stressesfor a designwhosesec
tionsareunknown. As a wordof warning tothose
who imagineotherwise,a.remark by Morisonin his '

recentelaboratepaperon suspensionbridges is here
most appropriate: “ It is not possibleto makea
strainsheetin advanceand thenproportionthesec
tionsin accordancewith thestrains. Everythingis
determinedbydeflections.anddeflectionsarethem
selvesdeterminedbysections.”

Theconcludingparagraphof our reviewshowsthe
highestimateweplaceonthelaborsof ProfessorDu
Bois. Our criticismson his misapplicationsof the
principleof leastworkweremadein the interestsof
soundscienceand correct engineeringpractice.
EDITORRsmnosnGAZETTI-1.]

SixteenthStreet Crossing,Chicago.

Manyhavethoughtthattherailroadsinterestedwould
surelyagreetothelatestplan proposedfor doingaway
withthegradecrossingat Sixteenthstreet,in Chicago.
andhaveexpectedthatdefiniteactionwouldat lastbe
taken. Theseweresurprisedwhen the Chicago&
WesternIndianaat thelastmomentrefusedtoaccept
thenewordinanceonthegroundthattheChicago8:Erie
wouldloseyardroom.Thisordinancewasdraftedin ac
cordancewithplanspreparedbytherailroadengineers,
andwaspassedbytheChicagoCityCouncilon March 9

,

withthe understandingthat therailroadshadalready
agreedto it amongthemselves.The roadsweregiven
by the ordinancetwentydaysin which to file their
acceptances.An important{provisionof theordinance
grantedthe SouthSideElevated(the “ Alley L”) the
rightto erectand maintainan elevatedstructurein
Harrisonstreetto form aconnectionwith the Union
Loop_,"andthe wordingof theordinancewas suchthat
in casetheotherrailroadsfailedto accept,thusrender
ingit inoperative,the SouthSide Elevatedcouldstill
retainits righttouseHarrisonstreet. In returnit was
requiredto raiseits tracksto clearthoseof theSt.
CharlesAir Linewhenbroughtuptoitsproposedgrade.

A planof thisverycomplicatedrailroadcrossingwas
publishedin theRailroadGazette,April24,1891,which
planissufficientlycorrectto showthegeneralarrange
mentofthetracksatthepresenttime. Bytheordinance
passedMarch 9

,

thetracksof the St.CharlesAir Line
weretobeelevatedto a point22.25ft.abovecitydatumat
Clarkstreet,andwerealsotobeshifted,makingthenew
crossing75ft. southof its presentlocation;this road
wasalsotocrossStatestreet,Wabashavenue_and Indi
anaavenue,lyingeast,atan elevationsufficienttoper
mitofthebuildingofsuitablesubwaysat thesepoints.
WestofClarkstreettheAir Linewastodescend,reach
ing and crossingthe tracksof the Pittsburgh,Fort.
VVayne&.ChicagoR. R. at thepresentgrade.

The Chicago,Rock Island & Pacificand the Lake
Shore& MichiganSouthernwererequiredbythe ordi
nancetoraisetheirtracksbeginningat a pointnorthof
Fourteenthstreetandreachingan elevationof 21.50ft-._
abovecitydatumat Clark street,thus crossingtheSt,
Charles\AirLineonthenewgrade;in thesamemanner
theChicago& Alton tracksweretobeelevatedsoasto
crosstheSt.CharlesAir Lineonthepresentgrade.

Thetrackof theChicago& WesternIndianaandthe
Atchison,Topeka&SantaFe wereto bedepressedas
ClarkandSixteenthstreetstoa point 4 ft. abovecity
datum,passingunderthoseof the St.CharlesAir Line,
theChicago,RockIsland& Pacific,the Lake Shore&
MichiganSouthernand the Chicago& Alton. Clark
streetwiththeelectricstreetrailroadwasto becarried
overtheChicago& WesternIndianaand'the Atchison
Topeka8:SantaFe bymeansofaviaduct.

Therearesomanyrailroadsinterestedit. anychanges
madeattheSixteenthstreetcrossingthatit hasbeena
difiicultmatterto perfcctaplanwhichwould not put
oneormoreof thematadisadvantage,and it wasthere
forenomorethantobeexpectedthatthe earlierefforts
tobringthoseinterestedtogetherfailedbecausesome
roadswerefavoredattheexpenseofothers. Thelatest;
plan,asoutlinedabove,dividesthe work veryequally
amongall andwhiletherewouldremaina fewrailroads
crossingtheSt.CharlesAir Lineatgrade,it wouldbea
simplemattertoprotectthesecrossingsbya.systemof
interlockingsignals,whilethechiefsourceofdelayand
danger,thecrossingof Clark streetat grade,would be
entirelyremoved.The plan whichhas unfortunately
beenrejectedpresentsa fair, practical solutionof
a mostdangerousand complicatedrailroad prob
lem. The fact that all the roads exceptingthe
Chicago& WesternIndianaformallyagreedandac
ceptedtheordinancethrowstheresponsibilityof delay
ing an importantand neededimprovementuponthat
roadand it isnotapparentwhattheroadexpectstogain
byblockingameasureofsograveimportance.It is held
thatthecityofChicagohas the right to forcethe rail
roadstoelevatetheirtracksat streetcrossings,butup
tothepresenttimethe city and railroadofiiclalshave
beenabletoagreeontrackelevationmattersandlittle
troubleor frictionhasoccurred. It is nowamatterof
conjecturewhatwill be the policyof thenewlyelected
"cityofficialsandthenewcouncil,onmatterspertaining
totrackelevation;thereforeimmediateactionis hardly
tobeexpected,butit isaproblemwhichmusteventually
besettledandquiteprobablyalongthe lineslaiddown
in theordinancepassedonMarch9.
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