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thedynamometercarstruckit at a speedof 13%miles
perhour. Theapparatusin thecarrecorded381,704lbs.,
whichwasits limit. Whattheactualshockwascannot
betold. A couplerwasbrokenandsomeslightadditional
damagewasdone.Thecarwasnew,whichdoubtlessex
plainsthesmalldamagedone.

Fromthegeneralresultsof thetestscoveredbytables
1 and2 it is believedthatthetensilestressesin draft
gearswithcarefulhandlingwill frequentlyreach50,000
lbs.,withordinaryhandling80,000lbs.,andwithdecided
ly roughhandlingfully 100,000lbs.,whilethe buffing
stressescanbeplacedat 100,000,150,000andfrom200,
000to 300,000lbs. respectively.In extremecasesthe
buffingstresseswill goconsiderablyabovethelastnamed
figure.It will undoubtedlyrequiremoreextensivetests
todeterminewhetherthesefiguresneedmodification,but
it is evidentthatthetestsgiveusa moredefiniteidea
of thestresseswhichdraftgearsandsills muststand
thanwehavebeenableto obtainheretofore.Continued
investigationalongtheselinesshouldfinallyresultin a
sufficientamountof informationto permitof a more
exactmethodin thedesigningof draftgears.

Wethinkthefiguresshowthenecessityof something
betterandmoreeffectivethanthespringdraftgearso
commonlyused. It wouldbereasonable,in viewof the
abovefigures,to requiredraftgearsandunderframesto
becapableof withstandingtensilestressesof150,000lbs.,
andbuffingstressesof 500,000lbs.,andit is evidentthat
thepresentspringresistanceis inadequate.Whatever
onemaythinkof thedetailsof thevariousfrictiondraft
gears,it mustbeevidentthatin thecharacterandamount
of resistancetheyaresuperiorto thespringgears.

Somefigureshavebeenpublishedfromtimeto time
showingthecostof repairstodraftgears.Witha view
of showingnotonlyhowmuchit costto maintainthe
draftrigging,butalsotheendsills,centersills,andall
otherlongitudinalsillsofwoodencars,andtowhatextent
a railroadwouldbejustifiedin increasingthefirstcost
of suchparts,tosavemoneyin maintenance,an attempt
wasmadeto collectthesefiguresfromtheaccountsof

Fig. 1.

a certainroad. This wasdonebytakingthecostof the
repairsto suchpartson thecompany'scarswhileonits
ownroadandaddingto thosefiguresthecostof repairs
to thesepartsasbilledagainstthecompanyby foreign
roads;but as thesebills includedonly therepairsfor
whichtheowneris responsible,andnotthemoreexten
sivedamagesforwhichtheuseris responsible,thefigures
areof novalue,particularlyasthecarsof theroadkeep
ingthesefiguresmadea largemileageonotherlines. If,
however,suchcostscouldbeobtainedwithaccuracythey-
wouldnotonlythrowsomelightonthequestionof draft
gears,butmightalsoindicatetowhatextentwearejusti
fiedin increasingthefirstcostof carsthroughtheuse
of steelcentersills,steelsub-sillsfor thedraft rigging,
or steelunderframes.

Whenthecommitteebeganits workit wasexpected
that it wouldbeableto presentsomefigureson costs
that wouldshowif someconstructionotherthan the
woodenunderframeson theonehandandtheexpensive
steelunderframeson theotherwouldnot bejustified,
such,for instance,astheuseof steelcentersillsor steel
sub-sillsunderwoodensills, as it is evidentthat the
greatestdamageto thepresentwoodenunderframingoc
cursfromtheshockstransmittedthroughthedraftrig
ging. Whiledisappointedin notbeingableto go very
deeplyintothisportionof thesubject,it is thoughtthe
informationobtainedfromtheroadtestsmentionedwas
of sufficientvalueto warrantits presentationwithout
furtherdelay.

DISCUSSION.
This reportwas receivedtoolate to be sentout to

the membersandcopiesweredistributedat the meet
ing. The timefor considerationof the reporthaving
beenso short,thediscussionwascorrespondinglybrief.
Someextractsfollow: -

Mr. J. A. Carney(Chicago,Burlington& Quincy):
It seemsto methatthisquestionof draftriggingas a
wholeis dependenton theentireunderframingof the
car. A casehas beenbroughtto my noticequitere
centlywhereweputon-averyimprovedmethodof dou
ble-springdraftriggingwhichwasstrongenoughtostand
ordinaryshocks.We foundthat the wholedraft rig
gingpulledawayfromthesill,breakingthesills in two.
Whateveradditionalstrengthwemaygivetoourcouplers

or draftrigging,wehavegotto put an equalamount
of strengthintothebodyof thecar.

Mr. E. M. Herr (WestinghouseAir-BrakeCo.): I
hadthepleasureof ridingon thedynamometercar in
someof thetestsrecordedin thecommittee'sreport,and
can say that I was alsosurprised,as severalof the
membershaveexpressedthemselves,at themagnitudeof
theshocksand blowsthat weredeliveredin ordinary
trainoperations.As explainedin thisreport,themaxi
mumstrainsareverydifficulttogetin thedynamometer
car, as of courseit canoccupyonlyonepointin the
train,whichmaynotat all bethe pointof maximum
stress.As a matterof fact,themaximumtensilestress
recordedin all thedynamometertests,butwhichis not
shownon the report,wascloseto 109,000lbs.,if I re
memberright,butthebuffingstressesranfrequentlyover
300,000lbs.,not,however,in normaltrain operations.

The mannerof handlingtheequipmentwhenfriction
gearsare appliedhas beenspokenof as beingmore
severe.This is probablytrue,buttheresultsshowthat
despitemoreseverehandlingthereis lessdamageto
equipment.The instancesin whichtrainswerehandled
on thetworoads,onewith frictiongearandonewith
springgear,indicatedthat it was entirelypossibleto
handletheequipmentwithfrictiongearsin a wayspring
gearswouldnotadmitof. It hasenabledengineersto
takerunsonhills throughsagswiththeassurancethat
theywouldnotbreakin two,while,of course,withother
gearthedamagewouldhavebeenverygreat.

PresidentW. F. M. Goss: I wouldlike to ask Mr.
Herrwhetherin reducingthesemaximumbuffingstresses
thepenon thedynamometercarwouldgo up andstay
up,or whetherit wasmerelyaninstantaneousmovement
of thepen? Was theheavyforce,whenrecorded,sus
tained,whenrunningintothehigherfigures?

Mr. Herr: Generallyit wasnot; theheaviestblows
wereneversustained;theywerein thenatureof a sud
denblow,justasyoufeelit whenyouareon thecar;
it comeswith a greatsuddennessandis over,andthe
recordshowedthatgenerally,withseverallowerindica

tions,theblowsbelow100,000lbs.werefrequentlysus
tained,but above100,000I do not thinkeverentirely
sustainedandveryrarelysustainedat all; it nearlyal
waysoccurredasa blowandwasimmediatelyrelieved.

The President:Underthosecircumstances,Mr. Herr,
is it judgedthatthe dynamometerrecordis a correct
record,or is it merelyindicative?

Mr. Herr: That I canhardlyanswer.It seemsto
methatthedynamometerrecord,if anything,is always
theactualstress.Of coursethereis a certainamount
of inertiain themechanismof thedynamometerwhich
wouldtendto reducetheeffectupontheliquidthatis
usedas a medium..

[Thetabulateddataof thesetestswhichaccompanied
this reportareof butmoderateinterestasidefromthe
characteristicrecordsin someparticularcases.We ap
pendfourtables,compiledfromthosepresentedby the
Committeewhichgivesomeof the mostcharacteristic
recordsin bothtensionandbuffingon the LakeShore
St MichiganSouthernandthe Bessemer& Lake Erie.
No convincingcomparisoncanbemadebetweenthetwo
typesof draftgearsfromthedataobtained.

The dynamometercarof theWestinghouseAir-Brake
Co.,referredto by theCommitteeasusedin makingthe
tests,hasa nominalcapacityof 300,000lbs. with an
actualcapacityas shownin onerecordof morethan
380,000lbs. Figs.1 and2 showa sideelevationand
endsectionof thehydraulicpressurecylindersandtheir
attachmenttothecouplerandthecar. As firstdesigned
a frictiondraftgearwasinsertedbetweenthefollowers
DD, butin theseteststhiswasreplacedbya solidcast
ing. The heavysteelcastingC replacestheusualdraft
timbersand followerstops,and transmitsthe stress
throughthetrunnionsHH, to theleversBB. Theseful
crumaboutII, twoheavypinssecuredtothesub-baseK.
A castingG is boltedbetweenthesetwoleversandcar
ries the knifeedgeswhichbearagainstthe hardened
platessetin themovablepressureheadA, whichis made

Thetrunnionbearingsarefourpointroller
bearingsdesignedto eliminatefrictionandto keepthe
in onepiece.

pointsof contactalwaysin thesamerelativepositions.
The baseplateJ, is boltedandkeyedto theheavy

steelplatewhichextendsthe widthof thecar andis
The sub-baseK issecurelyrivetedto all the frames.

-
keyedto J andthecylindercastingF is in turn bolted
to it

.

This gives a veryrigidfasteningandadmits o
f

no looseness,destructiveto accuratemeasurements.
Whenanypressureis applied a

t

thecoupler it is trans
mittedthroughthefollowers to thecasting C

,

and to the
leversBB. Thesemoveeitherforward o

r

backwardas
thepressureis compressiono

r

tensionandexertpressure
onthehead A

.

This is transmittedthrough 1
2

in pipe,
tappedintothecylinder a

t EE, to theindicators,similar

to theordinarysteamengineindicator.Therearetwo

o
f

thesemounted o
n

eitheredge o
f

theroll o
f paper,one

connectedto theforwardcylinderforregisteringcompres
sionandtheother to therearcylinder,registeringten
sion. The paper is movedunderthepencilsby clock
work,independentof themovemento

f

thecar. An elec
tricalmakeandbreak o

n

thecaraxlerecordstherevo
lutionsonthepaperandsecondsarerecordedby a chron
ograph.To maketheapparatussensitive,bothindicators
werekeptundera pressureindicating8,000lbs.forwhich

a correctionwasmade in thedatumlines. The appar
atus was calibratedby means o

f carefullycalibrated
springsbeforethetestsand a number o

f

timesduringthe
testswithoutanyappreciablevariation.

The car haspressedsteelunderframingandwasde
signed to withstandveryheavyshocks.We areindebted

to Mr. E
.

M. Herr,GeneralManager o
f

theWestinghouse
Air-BrakeCo.,for thedrawingsanddescriptiono

f

the
dynamometercar.]

SuburbanAnnex,Chicago & NorthWesternStation.

A depotfor suburbanservice, to b
e

built a
s

an annex

to its presentWellsStreetStation in Chicago,hasbeen
begunbytheChicago& NorthWestern.' Thepresentter
minalfacilitieshavefor sometimebeeninadequateto

handlethevolume o
f passengerbusinessandtheimprove

mentnowbeingmade is expectedto relievethepressure
somewhat.Theplansfor thebuilding,preparedbyFrost

& Granger,Chicago,show a two-storyand basement
structure,followingthearchitectureof thepresentstation
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building. It will beredbrickwithstonetrimmingsand
slateroof. Thelocation is south o

f
thepresentstation,

betweenthelatterandtheChicagoRiver,with a fromitage
onWellsstreetof 156ft. 6 in.and a widthof 58ft. 2 in.

Thefoundationshave a footingcourse o
f

concretelaid
overwithblockrubble.Thesuburbanwaitingroomfloor

is carriedby a doublerowof cast-ironcolumns,spaced
18ft. centersandsupportingI-beamsrunningbothlongi
tudinallyandtransversely,theformer15in.deepandthe
latter 8 in. Thebasementfloor,which is at thetrack
level, is laidwithbrickon concrete.This floorwill be
usedforbaggageroomsandtrainmen’squarters.

Thesuburbanwaitingroomwill b
e

54 x 153ft.,having

a mainentrancefromWellsstreet,30ft. 6 in.wide,open
inginto a broadvestibule,separatedfromthemainroomby
swingingdoors,betweenornamentalmetalmullions.This
room is to befinishedintotheroofandhas a clearheight
of24ft. underthetrusses,whicharetimberwithround
ironties,andanadditionalheight o

f

26ft. to thecrest o
f

theroof. Undertheextremitiesofeachtrussandextend
ingdownsome8 ft. are to becarvedwoodencornices.The
roomhas a woodenfloorandthefinish is plaster,abovea

woodenwainscoting,theplasterextendingto thecrest o
f

theroof. Provisionwill bemadefor suburbanticketof
fices,andnewsandcabstands, in addition to theaccom
modationsforpassengers.

Connectionto themainstation is madefromthisfloor
througha vestibule 6

1

ft. 1
0

in longand 2
1

ft
.

wide. It

is carriedbyboxgirdersrestingonlatticedcolumns,has
glasssidesand a concretefloor. The suburbantracks,
whichareat thewestsideof thebuilding,arereached
fromthewaitingroomby four staircases,each18 ft.
wide;as thereareeighttracks,thisgives a stairwayfor
eachpair o

f

tracks.Umbrellashedswillaffordprotection

to passengersagainstrain.
Themainstationhasninetracks,all o

f

whicharere
quiredfor throughpassengerservice. With the eight
whichwill beprovidedfor suburbanbusinesstherewill
be a totalof 17 in theterminal.About260trainsare
handledat thisterminaldaily,some200of whicharefor
suburbantraffic.

A largetransferfreighthouseof theNewYorkCentral

a
t

East Buffalowasdestroyedby fire on themorning

o
f May23,togetherwith300loadedcars.
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