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CouplerUnlockingDevices,

TROY,N.Y., April 20,1891.
TOTHEEDITOROFTHERAILROADGAZETTE:

Thelastparagraphofthecontributiontoyourissueof
April 17,1891,entitled“CouplerUnlockingDevices,”is
liabletomisconstruction.Whileagreeinggenerally,as
eVeryOnemust,withthestatementsmadein thearticle
thatnearlyall oftheM.C.B. couplersingeneralusedo
notconformtothelaw,fromthefactthatthebrakemen

mustgoin betweenthe carsto openthe knucklefor
coupling[SeeLawsoftheStateofNewYork 1886,Chap.
439,Sec.4,whichsaysthat“unlessthesame(referingto
coupler)canbe coupledanduncoupledautomatically
Withoutthenecessityof havinga persongo between
theendsofthecars,”(toopentheknuckle)].It isnota
factthatall devicesof theM.C.B. typehavethisfail
1ng.

TheTrojanAutomaticCoupler,manufacturedbyus,is
operatedfromthesidebya rod,undertheprotectionof
thedeadblocks;andit maybeeitherbroughtupon the
endofthecar,ormaybehungcompletelyundertheend
sill. This rod connectsdirectlywith the lock of the
coupler,whichmaybeunlockedandtheknucklethrown
openbyits use. The coupleris thus trulyautomatic,

andfulfills all the requirementsof thelaw. Not only

in testshasit beenshowntobethestrongestcoupleryet
made,butin actualuseit hasgivensatisfactionto all
railroadswhichhaveused it

,

andnocomplaintso
f

broken
partshaveyetbeenheard.

BURDEN,RENSHAw & CO.

Mr. HowardAgainon Two-ShoeBrakes.

APRIL 6
,

1891.
TOTHEEDITOROFTHERAILROADGAZETTE:

Your article in theRailroad Gazette, o
f

March27,re
ferring to mycommunicationon “One Shoevs.Two
ShoeBrakes” is writtenunder a misapprehensiono

f my
argumentwhichyoustate to be“basedupontheaston
ishingtheorythatjournalfrictiontends to stopthero
tation o

f

thewheel,butdoesnot retardthe motion o
f

thevehicle.”As I amquitcunconsciouso
f havingpro

poundedsuchanastonishingtheory, Ihopeyouwill give

mespaceforthisreply. Thejournalfrictionof a

one-shoebrakeseemedsufficientto accountfor thedif

ference in thelength o
f

thestop(always in favor o
f

the
two-shoe)asthisjournalfrictionmakes it impossible to

usethesameamountof shoepressureas canfreelybe
usedon a two-shoebrakewithoutslidingthewheels. I

havenotassertedthat “journal frictiontends to stop

the rotation of the wheel, but does not retard
the motion o

f the vehicle,” but I did say

that journal friction is not effective in

stoppingthe motion o
f

the vehicle.The retardation
causedbythepressureon thejournal is verymuchless
effectivethan it wouldbe if thejournalwerefreeand
themomentumthat is absorbedbyjournalfrictionwas
convertedintorotation o

f

thewheeland theretakenup

bythebrakeshoe, a
s

it wouldthenyieldabouttentimes
theretardingforce. Hencethereasonwhy a two-shoe
brakecan usehigherpercentageso

f pressure,without
slidingthewheelsthan a one-shoebrake,therebeingno
interferencewiththefreeconversionof momentuminto
rotationof theWheel,while a one-shoebrakereaches

thepoint o
f wheel,slidingveryquickly a
s

thespeedde
creasesandthelength o

f

the stop is proportionallyin
creased.

You say“Mr.Howardassumesthathecanusegreater

resistance to therotation o
f

thewheelsthanlongexper

ienceindicates to bedesirable.”All oursqueezebrakes
areconstructedto use 8

0 percent. o
f

the wheelweight,
s

andthatthey d
o

so I know to b
e

a fact fromactualtest
Withpressuregaugeuponthe brakecylinder. I also
knowthatwehaveneverhad a complaint o

f sliding
wheelswiththispressure.I, therefore,“assume”nothing
When I saythat a brake is notefficientthat cannotuse
thispressure.. . CaptainGalton'sexperimentsshow
thatnobrake is effectivethatdoesnotuse 8

0 percent.Cf
thewheelweight,and h

e expresslystatesthatthemost
effectivebraking is donewith a pressure o

f

threetimes
thewheelweight a

t highspeeds,with a gradualreduc
tion to a stop.

I amglad to noteyour approval o
f

twoshoe-brakes
uponcars,especiallypassengercars,andyourenumera
tion o

f

the advantagestheypossessovertheone-shoe
brakes,pointingoutthattheseadvantagesfullyjustified

theuse o
f

theadditionalmechanismrequired to Operate
them;but I amquite a

t
a loss to understandwhyall

theseadvantagesshoulddisappearwhentwo-shoebrakes
areapplied to locomotives. JAS. HOWARD.

[Ourreaderswill b
e glad to knowthatthis is posi

tivelythe“last word.”–EDITOR.]

StartingGear for CompoundLocomotives.

5
3

STATESTREET,BosTON,Mass.,April 3
,

1891.
To THEEDITOROFTHERAILROADGAZETTE:

it is rathersurprisingthat the variousletterswhich
haveappearedin theGazettefromHerrvonBoriesand
Messrs.Hope & Co.relating to the relativeadvantages

o
f

theinterceptingvalveandLindersystems o
f starting

gearforcompoundlocomotiveshavenotcalledoutany

discussionfromrailroadmen.At thepresenttime,when
thecompoundlocomotiveis justappearing o

n

American
Soil,this is to beregretted.

I take it that nothing is betterprovedthanthatthe
interceptingValvesystem is perfectlysuccessfulandsat
isfactory.Moreover,I take it that the reasonfor ex

istence o
f

thevariousLinderdevices is theircheapness,
and if an interceptingvalvecanbedevisedthat is a

s

cheap a
s

a Linderdevice,thevictory is morethanwon
bytheinterceptingvalvesystem.

ThefactthatoneLinder device is onlycreated to b
e

followed b
y

another,eachonebeingthelong-sought
Specificfor thediseaseso

f

the compoundlocomotives,
showsthattheyare notsatisfactory.Theyareexceed
inglyingenious,withoutdoubt, a

s

well a
s cheap,but I

should b
e

loth to advocatea perforatedhigh pressure

slidevalvewhich is almostconstantlyleakingsteamin.

to thereceiver.Steam is a rapidtraveler,andtheleak
agethroughtheseholesmustamount to considerable,
especially a

t

slowspeeds. It is noargument to saythat
the indicatordoesn'tshow it

,
a
s

therearemanyhurt.
fulphenomenawhichtheindicatorisn'tdelicateenough

to show. We all knowhowleakyvalvesaffectthe
economyo

f engines,andsurelyno onewouldthink o
f

running a locomotivewith the cylindercocksopen.

Will Messrs.Hope & Co.explainhowthey wouldex
pect a

n

indicatordiagram to look that showsleakage
throughtheLinderequalizingports.

In Messrs.Hope & Co.'spamphletontheLinderstart
ing Valvetheyassertthatall interceptingvalvesclose
wheneverthere is a back flow o

f

airorsteamfromthe

low to thehigh pressurecylinders,and thusendanger

thereceiver b
y

toogreatpressurewhenevertheengine

is reversedbeforestopping.This is by no means a

necessaryquality o
f interceptingvalves,andeven if it

were,thesafetyvalve,whichshould b
e

onthereceiver,
Wouldtakecareofthepressure. I fail to seethat this

differs a
t

all fromtheeffect o
f reversingan ordinary

simpleenginebeforestopping,andkeepingthethrottle
Valveclosed.

Comingnow to thegeneralquestion o
f

the compound

locomotivefromtheeconomicalstandpoint,it is almost

a platitude to saythatthecompoundlocomotivehasno.
business to exist if it is not more economical

in the consumption o
f

steamand fuel than the
simplelocomotive,for the veryobviousreasonsthat

it is themorecostlyand ponderous.Nothing is better
provedthanthat it is moreeconomicalthanits prede

cessor to a payingextent. If its existenceis due to its
ecomony,howmuchmoredesirabieis itwhenthatecon
Omyreachesa maximum.Anyprobableextracost o

f

aninterceptingvalveovertheLindersystemwill be
surelymorethanjustified. It is

,
in fact,verycertain

thataninterceptingvaluecan b
e

madewhichwill cost
fullyaslittleandbeasdurableaseither o

f

theLinder
devices,and if this is sowhyshouldthe Linder device
beused? •

I wish to say a few wordsconcerningtypes o
f

com
poundlocomotives.The typethat hascome to stay is

withoutdoubtthetwo-cylindertype,forseveralreasons:

1
.

It is thesimplestandcheapest. 2
.

It is themosteco
nomical. 3

.

ItsWorkingpartsarethe same in number
andkindasthose o

f

the simpleengine,and therefore
moreacceptable.

As to thequestion o
f economy,thecompoundengine

savessteambecause(a)for anygivenamount o
f expan

sioncondensationis diminished,and it therefore(b)per

mitsgreaterexpansion,andthus (c
)

betterutilizeshigh
pressures,which in themselvesare to someextentmore
economicalthanlow-pressure.Thetwo-cylindertype o

f

enginehaslesscylinder(that is condensing)surfaceper

cubicinch o
f pistondisplacementthanthefour-cylinder

type,and is thereforemoreeconomicalthan thelatter.

It permitstheuse o
f

a re-heatingreceiver in thesmoke

is thereforeagain moreeconomicalthan the latter.

It is almostincrediblethat anydesigner o
f compound

locomotivesshouldsacrificethisvaluablefeature o
f

I'ê
heatingsteam in themiddle o

f

its eXpansionwhen it is

free to ailand so easilyaccomplished.
AmongthelesserreasonsfortheeCOnomyofthecom

poundlocomotivemaybe mentionedthefactthat if the
highpressurevalveleaks,thesteaminstead o

f

either
beingwhollylost o

r

not Workingexpansively in that
cylinder,findsitsway to thelowpressurecylinderwhich
mayhave a tightvalve,andthuswork to someextent
expansively.Another is that steamwhich is initially
condensedin thehighpressureand re-evaporatesand
thusdoesnot work expansively in thehigh pressure
cylinders,will work expansively in the low,andany
Waterformed in thehighwill standsomechance o

f

be
ing re-evaporatedin the receiver,and so workeXpan
Sively in thelow. F. W. DEAN,

The RapidTransitProblem in NewYork.

BY W. HOWARDWHITE..

Thequestion o
f rapidtransit in NewYork practically

resolvesitselfintothreemcthods:
First-The occupation o

f

anothernorthand south
aVenue o

r

Streetby a structuresimilar to that o
f

the
presentelevatedrailroads. •

Second-Theuse o
f

a tunnelunder a street o
r

through
theblocks.

Third-The use o
f

a
n

overheadstructurehighabove
theStreetsurfaceandthroughtheblocks.

Thefirstmethodwouldundoubtedlyb
e profitableand

the franchisecouldprobably b
e

let for a handsome
figure,butpublicfeeling is so strongagainstthismethod,
that it seemstolerablycertainthatthecommissionwill
not authorize it

,

though it appearsthat theyareem
powered to doso.

A tunnelthroughtheblocks a
t anydistanceunderthe

streetslessthan 3
0

ft
. may b
e practicallythrownout,

becauseit requires a
s

muchexpenseforright o
f way a
s

the high levelschemes,and wouldinvolvenearlyas
muchconstructioncost a

s

the deeptunnelschemes,
apartfromthe alteration o

f buildingson theline. It

wouldinvolveall thewell-knowa disadvantageso
f

the
undergroundsystems, to wit,artificiallight and venti
lation,andratherpoorair a

t best; excessivenoise;ab
sence o

f

outlookandsunlight;greatlyincreasedliabil
ity to accident,andmuchmoreseriousresultswhensuch
takeplace. It is sometimesassumedthatartificialven
tilationwillmake a tunnelequally a

s satisfactory a
s

an
Openairroad,butthispointseems to needa little dis
cussion.In thefirst place,even if such a road is to be
Operatedbycable o

r

electricpower,thereseems to be a

generationfromthedampsurfaces o
f

a tunnel o
f gas o
r

fungiwhichthemostperfectventilationwill probably
never removesufficiently to render the air as
goodas the air o

f
a thoroughlywell ventilated

buildingaboveground,andthat is about 5
0 percent.

moreimpurethan the ordinaryoutsideair o
f

a great
city. If, now,theconstantlyvitiatingair in thecars is

to bereplacedfromthis alreadyinferiorair,its condi
tioncanneverbe morethan indifferent.Add to this
thefactthatthedraughtsinto car windows o

r

ventila
torswill be intensifiedbythe confinemento

f

theair
passedthroughbythe train, it will obviouslylead to

greaterunwillingnessonthepart o
f

theaveragepassen
ger to the opening o

f

ventilators.The resultmustbe

a highdegree o
f

vitiation o
f

thetrainair a
s compared

withoverheadroads.So faras testimonyon thissub
jectexists, it refers to imperfectlyventilatedtunnels,

butsuchasdoesexist is conflicting.Mr. HaroldFred
eric, in the New York Times o

f

Feb. 2
4 last,tells us

that thenewLondonSubway is perfectlyfresh,while
an apparentlyunbiasedcontributor to the Railroad
Gazctte o

f

Jan. 1
6 last,says:“I do notthinktheventi

lationgood. Indeed,I believe it is purelyfortuitous!

Therewas a smell o
f dampcellar,Suggestiveo
f mycelium,

a sort o
f

old beer-cellarflavornot yet fullydeveloped,

andremindingonesomewhat o
f

the returnair-ways o
f

a coalmine. Myheadachesyetfromthefoulair;”and
again:“It is likely, however,that muchbetterpro

visionmustbemadefor ventilation.Undoubtedly to

daytheairwasmuchVitiated,andprobablyit doesnot
becomechangedat the Shaftsand staircases,but is

merelychurned to andfro in the tubesby the trains,

andso is graduallyaccumulatingcarbonicacid from
passengers,burninggas-lampsandtobacco. I amnot
alone in thisopinion,andsomentionit.”

It will beborne in mind,too,thatOneofthefunctions
whichshouldbelong to theidealrapidtransitschemeis

the carriage o
f

suburbantrainsfromthe connecting

roadsoutsidedirectlyinto the heart o
f

the city with
outchange o

f

carsor engine. The tunnelventilation
problem,withthislimitationadded,underpresentmo
tivepowerconditions,is practicallyhopeless.

Theincreasedliability to accidentunderanytunnel
scheme is unquestionable,beinglessunderthe deep
tunnelschemesthanunderthe others,becausethese
admit a moredirectalignment. It is obviousthat in a

tunnel—evena well-lightedand smokelessone—the
maindependencefor avoidingcollisionsmustbethe
blocksystem in someform. Theautomaticblock is too
liable to causeprolongeddelayWhensomethinggoes
wrong to seemwelladapted to a traffic o

f

thischarac
ter;andallhandblocksystemsare liable,throughthe
imperfectiono

f

thehumanintelligence o
r character, to

box,whichthefour-cylindertype a
s

builtdoesnot,and|
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causeaccidentundercertaincircumstances.Wherethe
driver of a train is able to seetrains in his Way,
evenwhenoncurves,as on an openprairie,heworks
undermuchmoresecureconditionsand will beableto
proceedatsomesneedevenwhenthesignalsthat are
expectedto guidehim are knownto beout of order.
It will alwaysbe moredifficult,also,evenin awell
lightedtunnelandonstraightlines,toestimatethedis
tanceofa trainahead,andto makeout whetherit is
standingormoving,thanwherea numberof different
objectsalongsidethe trackenabletherunnerto better
estimatethedistanceandmovementsof a train in his
way. Anyonewhowill try theexperimentofwatching
a trainfromoneoftheNewYork elevatedplatformsat
somelittledistanceoff,will probablybe convincedof
theutilityofneighboringobjectsin assistinghis judg
mentastoitsmovementsanddistance.Theadditional
horror of undergroundaccidentsprobablyneedsno
demonstration—atleasttoapersonwithVividimagina
tion.

Taken altogetherit will be generallyconcededthat
anundergroundroadwill operateat a disadvantagein
competitionwith an elevatedone. It will beshown
furtheronthatthiselementoftrafficis reallythe most
mportantonein thesituation.Theresultmustbe to

W
a
.

R

A.

* = L O N G !

provision in thelaw that sufficientdepositshould b
e

madewith sometrustcompany to coverthe claimed
value o

f

theproperty in eachcase,andmaintainsuchan
incomefor the owner a

s mightbe shownbyhimas
derivedfromthepropertytaken,until thecasecouldbe
permanentlysettled.

Theplansonfilewith the Commissiondonotshow in

muchdetailjust howsuch a schemeis to beworked a
s

to thebuildings,exceptthat the People'sCompanyhas
filed a reasonablyspecificplanandprofile o

f

theirroute,
embracinga lineextending(sofarasManhattanIsland

is concerned)fromSpuytenDuyvil, a
t

theHarlem,along
theridgeoverlookingtheHudson to 183dstreet,thence
bytunnelundertheKingsbridgeroad to theeastside o

f

Tenthavenue a
t

170thstreet,thencesouthwardon a line
somedistancewestof the CentralPark; andbelow it

westofSeventhavenuetobelowFortiethstreet;thence
centrallyonthe island to a point north o

f

Chambers
streetand eastof Broadway,wherethe line forks.
The eastbranchcrossesthe BrooklynBridgestation,
and the west one, running parallel and near to
the North River, unites with the eastern one at
the Batteryand forms a loop. This line is a good
one in the main,but seemsopen to criticismonthe
followingpoints: It doesnot give connectionwith

\S s<
!

--~~~~~~~ N \

S L A N D C 1 T Y !

ner o
f

thepresentelevatedroads,and by their connec
tionwiththeNinthavenueroad a

t Twenty-ninthstreet,

if theGouldandVanderbiltinterestscouldbesufficient

ly reconciledtoeffectthis. It wouldseemto be to the
mutualadvantage o

f

theparties to makesuch an ar
rangement,as it wouldleadtoanincrease,both in the
Ninthavenuebusinessbytheadditionalpassengersde
livered to it, and to the HudsonRiver by the impetus
given to localdevelopmentalongitsline. The present
gradetracks o

f

theHudsonRiverare too great a bar
barism to betoleratedindefinitely,and the raising o

f

them in thisway,wouldbe a practicalcompromisebe
tweencompleteabandonmentandretentionwherethey

InOW3Fe.
In estimatingon the cost o

f
a masonrystructure

throughthe blocks, a plan has beenworkedout for
archesovertheStreets,restingoncellularpierscapped
bytransversearches in such a wayas to dividethespace.
belowasprofitablyaspossiblefor businessordwelling:
purposes,particularlywith reference to gettingthin
frontandrearwalls, in ordernot to interferewith the
lighting o

f

the buildings.The stationplatformshave
beenassumedbetweeneachpair o

f tracks,the Outer
tracksbeingloopedoutaroundtheplatforms,andused'
for thelocalbusiness.

PROPOSEDRAPIDTRANSITROUTE FOR NEW YORK CITY.
ProposedRoutein brokenline;EacistingRailroadsin heavyfull lines.

eliminatefrom considerationshallowtunnelsthrough
theblocks.

As tosimilartunnelsunderstreets it is tobesaid,first,
thattheexpense o

f

constructionwill probablybenearly
as greatas for deeptunnels,owing to the expense

o
f removingpipes, sewersand other obstructions;

second,theelement o
f possibledamageswill be great

anduncertain;third,thesetunnelswould, in thelower
part o

f

thecity,limit, in thestreetswheremostneeded,
thespread o

f presentfacilities in theway o
f

the pipes,
wires,tubesandno oneknowswhat kinds o

f

future
facilities,whichcannot so wellafford to payfor right o

f

wayascan a railroad.

It seemstolerablycertain,therefore,that the deep
tunnelschemesaretheonlyundergroundonesworthy

o
f consideration,notingthat a road in opencut,ashas

beenproposedfor part o
f

a rapidtransitline,seemsthe
worstpossiblemeans o

f rapidtransit. It is liable, in ad
ditiontootherdifficultieswhich it hasin commonwith
tunnels, to blockadebySnow.

Comingnow to elevatedroads,amongthe schemes
offeredtothenoticeofthecommissionthereseemtobe
butthreereallypracticableones.

First, the Boyntonbicycle,which is dependenton
making a dealwith thepresentelevatedroad,and is

reallymerelyanenlargemento
f

theirplant,withfurther
interferencewiththelightroomofthestreet.

Second,the proposition to placeanopenworkpier in

eachstreetwith a pair o
f legsoneachcurbline,with

trussbridgesspanningtheentireblocksbetween.The
truss is placedwith the lowerchord a

t

110ft. above
streetlevel,carryingfour tracks,on twolevels.This
plan, a

s

will be shownbelow,has the merit o
f

ac
complishingtheobjectaimed a

t

withmuchlesscapi
tal thananyotherscheme o

f comparableadvantages,
andcouldbecarriedoutwithgreatrapidityandwithout
beinghamperedmuch, if any,by obstructions in the
way,andconsequentlywith lessand easiercurvature.
In viewof the excellentfoundationto be had almost
everywherein NewYork, there is hardlyanelement o

f

conjecture in such a scheme.Thecostcould,therefore,
be calculatedwith great accuracy in advance.The
figuresgivenforthisscheme,asforall others,arebased
onbuilding a bridgemuchbeyondthe requirements o

f

anyrollingstocknow in use, in order to provide a

structure, if notforall time,at leastforasmuchtimeas

it is possibletoforecasttheneedsof.
Thelastclass o

f

schemesis that o
f

a masonryViaduct
throughtheblocks,theexistingbuildingsbeingrebuilt
toserveatOnceas supportsfor thestructure,and as
modernfireproofbuildings,to be usedfor apartments,
hotels,offices,orwarehouses,accordingto thepart o

f

the city in which theymightbe. Thedifficultywith
thisschemeis thegreatcostandthemoreorlesstedious
nature o

f

theproceedingsnecessaryfor obtainingpos
session o

f

theright o
f way. It wouldseem,however,

thatthelatterdifficultymight b
e

metby an additional

theGrandCentralStation; it givesuptheHarlembusi
ness,which is thebestpart o

f

theislandatthatend ; it

leavesthethicklysettledregioneast o
f

thePark,which,
withthe Harlembusiness,enablesthe Third Avenue
Railroad to carry40percent. o

f

thewholeelevatedtraffic,
andgoeswest o

f

theEighthAvenueline,wherethebusi
ness is comparativelythin. Now, if any onething is

certain in thismatter, it is that theproposedlinemust
gothroughthebestpayingregionthat exists to have
anychance a

t

all o
f paying.

Hence,thelineestimatedonbelowforthiskind o
f

ele
watedroad,andalsoforthebridgestructure, is thatshown
by themapherewith,whichgives a linefromthe Bat
tery to KingsbridgeontheeastsideofCentralParkwith
outinterferingwith a modernfireproofbuilding,orwith
anybuilding o

f

seriousimportance,withtheexception o
f

Amberg'sTheatre,south o
f Sixty-seventhstreet. Be

tweenSixty-seventhandSixty-ninthstreetsthere is such

a mass o
f importantbuildingsonveryhighgroundthat

it wouldprobablybebetter to make a detourintoThird
avenueoverthe elevatedlineor eastof theavenue,in
order to avoidthesebuildings.Theline is thencefor
ward clear o

f importantbuildings(exceptat 126thand
127thstreets,wheretheycouldbecrossedhighup),clear
totheHarlem.TherouteproposedwouldcrossTenth
avenueat170thStreetjust overthestreet,run in tunnel
from173d to 183dstreetwest o

f

theKingsbridgeRoad,
thencefollowthehollowalongthatroad to theHarlem,
connecting,as indicated,with the HudsonRiverRail.
roadjust westofthenewHarlemRivercut-off.

ThePeoples’Companyhasselectedtheabovedescribed
linefor a tunnelwithexcellentjudgment,buttheyhave
laiddowntheirroutefromthe tunnelend to theHar
lemmore to thewestward,andoccupyingmorevaluable
ground.Thisappearsundesirable,both on account o

f

thegreaterright-of-waycostandbecauselesscentral to

theupperpart o
f

theisland.
Thelineshownonthemaphasbeenselected to make

connectionbetweenall downtownferries,theBrooklyn
BridgeandtheGrandCentralDepot; to get as large a

sliceofthebusinessbetweenThird and Sixthavenues,
belowthe Central Park, and betweenthe Park and
Secondavenueaspracticable,whileincurringa minimum

o
f expenseforright o
f way. Above110thstreet,bycar

ryingan elevatedstructuredirectlyoverthe Fourth
avenuerailroadtracks,theHarlemlocalbusinesscould
beservedandconnectionmadeattheHarlemRiverwith
theNewHaventracks,enablingtheir localtrains to go
downtown. Thebranch to thewestwouldbuildupand
servethe undevelopedupperportion o

f

the island and
bring in the localtrains o

f

theHudsonRiverroad. The
onlypart o

f

theislandnotrelievedby this system is

thatwestofCentralPark. Thetrafficonthislinewould

b
e considerablyrelievedbythecompetition o
f

the pro
posedsystemabovethepark. Further relief might be
givenbyraisingtheHudsonRivertracksbelowRiver
sideParkabovethegrade o

f

the street,after the man

The“straight”right-of-way,so to speak,hasbeentaken
at 5

0 ft.,providingforfourtracksonthesamelevel,and
at 1

1

ft. centres,andwiththeoutsidetrackcentresnot
lessthan 6 ft. fromall structures.Thiswidthandclear
ance,exceptoncurves, is sufficientfor all rollingstock
which is in generaluse in the United States,and the
reductionfrom 12ft.,the moreusualcentredistance,
givesanopportunityforlightshaftsonthesides o

f

the
buildingsbelow,andallowssomewhatfor failure o

f

lot
lines to matchonoppositeside o

f
a blockor street,and

forextraright o
f wayoncurvesanddiagonalcrossings

of blocks.
As therewouldbe a gooddeal o

f
thisfailure to match,

however, in anyevent, it has beenassumed in thecal
culationthat anaverageof twoand a halflotsinwidth
wouldberequired,andthatthreeadditional 2

5
x 100ft.

lotswouldbetakenforeachstation. Anymasonryplan
withthetracksontwolevelswould involvealmosten
tiredestructionof thespacebelowby the size of the:
piersrequiredandtheirconcentration.

An attractivefeature o
f

thisschemewouldbe a public:
passagethroughtheblocksundertheroad,which,with
theprotectionaffordedby the archesover the streets,
wouldoffer a coveredapproach to thestations o

f

theroad
fromanyintermediatestreet. TheSpacesontheground
flooralongthispassageworkout very wellintobazaar
shopsandstandsof a greatvarietyof sizes. Accessto
theroadwouldbehad,ofcourse,byelevators,and in Order

to avoidmultiplyingthese a
t any station,the elevator

shaftscould b
e

massed in onegroup,passingupthrough
one o

f

theplatformsandrun sufficientlyabovetheplat
formsto enablethe passengerstaking a train to get

to eitherup or down trains by crossing a bridgeand
goingdown, a flight o

f stairs, o
r by the latteronly.

In leavingthetrain,descentwould be againmadeby

a flight o
f

stairs to takethe elevator. The courseor
itinerary o

f

the latter wouldbe fromthe grounddi
rectly to theupper-levelbridge,abovethe tracks,then
downtothelevelbelowthe tracksand then back to
streetlevel. Suchanarrangementwould entailatany
minorstationonlyoneticketsellerat thestreetandtwo,
elevatorattendants,whowouldcontroltheticketboxes,
instead o

f

thefourmennowgenerallyrequiredfor these
duties.

-

By a longitudinalcellularconstructionfor the Sup
port o

f

thetracksthe spaceunderthemwouldbeleft.
availablefor a variety o

f pipes,conduits,cables,etc.,so
thatrentalof the spacesmightprove a considerable:
Sourceof revenue.

A structure in iron,with thespacesbelowfilledwith:
buildings,wouldbe moreeconomical,but it wouldbe
muchmorenoisyforthe occupants o

f

thebuildingsas:
wellasfor thepassengersovertheroad;wouldbemore
expensivefor maintenance,and would give rise to
troublesomeproblemsas to theconnectionbetweenthe
ironandmasonryportions in the matter o

f tightness
againstweather.

-
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APRIL 24,1891] 281THE RAILROAD GAZETTE.
In estimatingon the tunnelschemea tunnel60ft.

wideatthespringof arch,by 30ft. in heightat the
centre,hasbeenassumed,any smallersizefor the pur
posebeingworthyof the opprobrioustitle of rathole,
bestoweduponsuchbyMr. RichardDeevesin hiscom
municationtothe NewYork Timesof Jan. 11of this
year.

TheestimatefollowsMr.Deeves'figureswith oneim
portantdifference.Mr.Deeveshasapparentlyestimated
thetunnelexcavationat$7peryard. As theAqueduct
tunnelcost$6.67peryard,thelargertunnelwould cer
tainlynot showabetterrate,inspiteoftheadvantage
ofthelargersection,forthereasonthat the conditions

In thefirstplacethedrain
ageconditionsaremuchlessfavorable,all waterhaving
tobehoistedfromshafts.Theamountof wateris likely
tobegreateratthegreaterdepthwithreferenceto tide
wateratwhichthetunnelwouldbe,andwith theclose
proximityof riverson eitherhand. Secondly,theex
cavationfromsucha tunnelwouldbethe mosttedious
in its characterofanywork on record. Everyyard of
rock mustbehoistedupashaft,loadeduponwagons,
and thevast majorityofit carriedanaverageofamile
orthereaboutstotide-water,and thenscowedtoanin
definitedistance,tobefinallydumped.It willbeborne
in mindthatthequantityof materialfrom the tunnel
wouldbesolargeastomakedisposalontheislandin its
presentconditionsperfectlyimpracticable,unlesswith

aremuchmoreunfavorable.

suchhaulastobemoreexpensivethantheotherplan.
On the otherhand,Mr. Deevesallowsonly$638,000

per mile for brick lining and backing.Suchlining
couldhardlybemadesafelyless than 4ft. thickfor a
60-ft.span,andat50centspercubicfoot—averymode.
rate allowancefor this work—thiswouldamountto
$1,267,200permile, whichfigureis thereforeadopted.
Mr. Deeveshasallowedratherlargelyfor rollingstock,

His assumedlengthis 12miles,
but asit is 13%milesin a beelinefromtheBatteryto
Kingsbridge,thisdistancehasbeensubstitutedforhis.
With thesealterations,andanallowanceforthegeneral
expensesof suchan enterprise,and intereston the
moneyinvestedwhile still unproductive,theaccount

buthasomittedshops.

standsasgivenbelow.
No allowancehasbeenmadefor freightstationsin

thetunnelor bridgescheme,theconditionsbeingsome
what unfavorablefor gettingthe necessarysidetrack
roomwithoutinterferingwiththestreets.

In thecaseof themasonryViaduct,byconnectingthe
loopsbetweentwoquarter-milestationsbyextratracks
onanadditionallotwidthon eachside,ampleswitch
ingroomcouldbehadoverhead.Thebuildingsbelow,
connectedby car lifts with the tracksabove,would
affordamplefacilitiesforunloadingandstorage,wagons
beingdrivenin on thegroundfloorand loadedandun
loadedbysuitableshootsandlifts.

CONSTRUCTIONCOST.
Thelineis fromtheBatteryto Kingsbridge,with loop

toferries,andtheestimateis basedonspansof 240ft.,
withpiers160ft. fromstreettoupperchord.
Costperspanwithtower................... $97,160
Cost “ Offoundations.... .......... ,240

Totalcostper260ft. block............... $101,400
Costpermile.

20.2blocksofstructureat$101,400.......... $2,048,280
4 stations,liftsandplatforms,including

land,at$120,000.................6sees•e. 480,000
Landdamages,20blocks,at$20,000....... 400,000
Rails,tiesandfastenings...... .. ......... 30,000

14.6milesbridgeat........................ $2,958,280$43,190,889
* 0.65“ trestleat$678,000................ ........ 440,700
* 0.64“ tunnelat$3,198,000..................****** 2,046,720
15.89“ $45,678,309

Rollingstock....................................... ... $5,600,000Shops,blocksystem,watersupplyandmiscellaneous.
$52,278,309

6,534,789
Legalexpenses,interest,Superintendenceandcommissions,12%percent................................

Totalcostofbridgestructure....................$58,813,089
ESTIMATEDCOSTOFMASONRYSTRUCTURE.

The estimateiswith right of wayboughtand fully
builtupon.

BatterytoNinety-seventhStreet,withLoop,perMile.
5lotsperblock.100permileExtra for four

stations.......12“ “

1
1

2

lotsats#5,000s?,920,000
Costperlot o

f
6 storyfire-proof

buildingat27c.percu.ft.,$37,857
112at$37,857............. . . . . . . . . . 4,240,000

——— - $8,160,000
Extraforsupportsandarching

ofrailroad........ . . . . . . . . . . . . . . $1,060,000 -4 stationspermileat$30,000.. . . . 120,000
PermanentWaycomplete.. . . . . . 30,0001,210,000

$9,370,000permile.
Ninety-seventhto 110thStreet,TrestleStructureoverFourth

Avenue,perMile.
Irontrestleat$100perft. . . . . ... $528,000
PermanentWay.. . . . . . . . . . . . . . . . . 30,000
Stations. . . . . . . . . . . . . . . . . . .- e a s - e < * 120,000

—— $678,000permile.
110th,to170thStreets,perMile.

Land,112lotsat$20,000.. . . . . . . . . $2,240,000
Buildings.. . . . . . . . . . . . . . . . . . . . . . . . 4,240,000

——— $6,480,000
Construction,permanentway

andStations. . . . . . . . . . . . . . . . . . 1,210.000
si,690,000permile.

170thStreet to 183dStreet,TunnelandApproaches,perMile.
Tunnelandlining.. . . . . . . . . . $3,000,000
PermanentWay.. . . . . . . . . . . . . . . . . 30,000
Landdamage.. . . . . . . e e o e > * * * * * * * * 48.
Stations.. . . . . . . . . . . . . . . . . . . . . . . . . . 120,000

—— $3,198,000permile.

1,000,000

[\"SeeestimateformasonryViaduct.

183dStreet to Kingsbridge,per Mile.Land,112lots a
t $8,000.. . . . . . . . . . . ,000

Buildings.. . . . . . . . . . . . . . . . . . . . . . . . #*- * ,136,000Construction,permanentway - $5
andStations.. . . . . . . . . . . . . . . . . . . 1,210,000

$6,346.000permile.
Cost o

f

TotalSystem,Batteryto Kingsbridge.
Battery to Ninety-sev

enthStreet.. . . . . . . . . . . 8.5miles,at$9,370,000.. .• 9,645,000Ninety-seventhstreet to $7 D

110thStreet.. . . . . . . . . . . 0.65 6 4
.

678,000.. . 440,700
110thStreetto 170thstreet3.6 s & 7,690,000...27,684,000
170thStreetto 183dstreet.0.64 4 * 3,198,000.2,046,720
183dstreetto Kingsbridge2.5 4 & 6,346,000...15,865,000

* * 15.89miles.
ConnectionwithNewYorkCentral.. . . . . . . . . . . . . . . six:Twofreightstations,withheatandlightplantfor

s

SYSlein:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,680,000Rollingstock.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5,600,000
Shops,blocksystemandmiscellaneous.. . . . . . . . * 1,000,000

- e $134,011,420Legalexpenses,interestsuperintendenceandcomInissions,12%percent.. . . . . . . . . . . . . . . . . . . . . . . . . . . 16,751,428
Totalcost o

f masonrystructure.............. $150,752,848
COSTOFDEEPTUNNELLINE,BATTERYTOKINGSBRIDGE

• DIRECT.Excavation,permile........................$2,860,000Lining,permile............................. 1.267,000
Permanentway,permile................. 30,000Stations,permile....................... . . . 120,000
LandforStations,permile.. . . . . . . . . . . . . . . 420,000
134miles,at................................. s1697,000so.235.250Rollingslock............... . . . . . . . . . . . . - s": *#Shops,blocksystem,andmiscellaneous... . . . . . . . . ..

. 1,000,000
- • - 68,835,250Legalexpenses.interest,superintendenceandCommisions,12%percent.. . . . . . . . . . . . . . . . . . . . . . . . . . 8,604,406

Totalcost o
f

tunnelscheme.. . . . . . . . . . . . . . . . . . . . | 77,439,856
Theincomederivablefrom the differentschemes is

statedbelow,onthebasis o
f

a singlefive-centfarefrom
theBattery to Kingsbridge.On this basisany o

f

the
schemesis seriouslyhandicappedin comparisonwiththe
presentelevatedsystem,whoselongestfive-centride is

lessthan 1
0

miles in lengthagainstabout 1
5

onthepro
posedBattery-Kingsbridgeelevatedlines. This diffi
culty wouldalso make it hard to operatethrough
trainsfromthe suburbsintothe city withoutchange.
If, however,properauthoritywereconferred to collect
extrafares,say,above155thstreet, it is probablethat
SomeSatisfactoryticket-collectingarrangementcouldbe
devisedwithoutchange o

f

cars.
INCOME.

BridgeStructure.—Theincomeaccount o
f

thebridge
Schememaybe estimatedasfollows: If the passenger
business b

e

estimateda
t three-quarterso
f

thepresentele
vatedrailroadincomefromtheThird andSixthavenue
lines,or,say,equalone-half o

f

thewholeincome o
f

the
Manhattan,it wouldatpresentamount to about$2,000,000
net. It ssemsfair to assume a

s

muchas this in spite o
f

somewhatgreateroperatingexpense,in view o
f

thesec
tion o

f

thecitytraversedand o
f

thegreaterlength o
f line,

andalso in view o
f

thegreateragreeabilityo
f

a linewith
outstairs to climb,freerfromnoiseandwithmoreagree
ableoutlook.This$2,000,000would give lessthan 3%
percent.Ontheestimatedcost o

f $58,000,000.If, now,
weturn to thepossiblemaximumbusiness o

f

such a

road in order to get a figuringbasis,assumethe trains
fullyoccupied,thatis,allseatstakenfor 1

4

hoursper
day. If thetrainsareoneminuteapartoneachtrack o

f

thefour,andeachtrain o
f eightcarsseats400,theannual

capacity is 365x 400x 6
0

x 4 x 1
4

= 490,560,000passengersat
5c. = $24,528,000,orperhaps$12,000,000net. Thiswould
give a returnonthecapitaloutlay o

f

20.7percent.
MasonryStructure.—Inthecase o

f

themasonrystruc
ture the incomewouldbemadeup o

f
: 1st.Rents o
f

buildings;2d.Passengerincome; 3d.Freight income,
and4th.Rentalof conduitspace(disregarding in all
casesincomefromGarriageo

f

mailsandexpressmatter).
Referring to theestimatewehave:

Buildinginvestment.Batteryto97thstreet,8.5miles. . . . . . . . . . (@ 8,160,000= 69,360,000
110thStreetto170thStreet,3.6miles. @ 6,480,000= 23,328,000
183dstreettoKingsbridge,2.5miles.. . . . . @ 5,136,000= 12,840,000

105,528,000
Incomefromthisat 4 percent., to take

a conservativefigure,is,.. . . . . . . . . . . . . . . 4,221,120
2d.Thepassengerincomewouldbe same a

s

fromthe
bridgestructure.

3d.Thefreightbusinesspracticableseemsexceedingly
difficult to guessat; 400carsper daywith a rate o

f
1

5

centsperton,includingterminalcharges,a lowratefor
thecharacter o

f freight to beexpected,namely,jobbing
goods,wouldbe a

s

little a
s

wouldmake it pay to make
theestimatedoutlayfor freightstations.Thiswould
give a netreturnof,say,$120,000,afterdeducting 5

0 per
cent.forexpenses.

4th.Allow for rentalof conduits, 1
6

milesat4,000,
$64,000,wethenhave:

IncomeAccount.Buildingrental.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $4,221,120
Passengerincome.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,00,000
Freight “ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120,000
Conduitrental. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64,000

Total.. . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $6,405,120

o
r

4.3percent.on$150,000,000.
Themaximum in thiscasefiguresoutasfollows,the

freightincomeandconduitrentalbeingpureguesswork,
butkeptlowenough to beapparentlyquiteSafe:Buildingrentalasbefore.. . . . . . . . . . . . . . . . . * * * * * * * $4,221,120
Passengerincome. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12,000,000Freight " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300,000
Conduitrental. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100,000

* $16,621,120

o
r

1
1 percent.onthecapitalinvested.

Twmmel.—Onthetunnelscheme,if thesamepassenger
incomebeassumed,wehaveminimumand maximum

returns o
f

2.6percent.and15.6percent. The prospect

o
f

eventhesmallerfigurebeingrealized a
t

onceseems
Small in viewoftheunattractivecharacterofthemethod
Oftransit.

So manyestimates o
f

a generalcharacterhavebeen
givenonthe cost o

f
a tunnelsystemunderNewYork,

showing a muchsmallercostthan the above,that it

Seemsnecessaryto callattentionagain to thefact,that,

S
o

farasknown to thewriter,none o
f

theseexceptthat

o
f

Mr. Deeves,abovereferredto,havegoneintoanyde
tail thatcouldbeanalyzed.

It seems to havebeenassumedthatthe driving o
f

a

tnnnelunderNewYork wasone o
f

the simplestand
mostinexpensivethings in the way o

f tunnelingthat
could be found. The facts a

s pointedoutaboveare
these:Thetunnelwouldhave to be driventhrough a

rock generallyhard,and almostalwaystreacherous.
The use o

f
a shield in view o
f

theblastingrequired
wouldbeimpracticable.Thequantity o

f

water to beex
pectedwouldbeenormous,judgingbytheresults o

f

wells

in differentparts o
f

thecity. Thecost o
f handlingthe

material,aspointedoutabove,wouldexceedthat o
f any

knowntunnel, so far a
s

canbejudged in advance.
An iron liningwouldbeimpracticablefor a fourtrack

tunnelonaccount o
f

theexpenseforsogreat a spanwith
probableirregularanduncertainloading. If four small
tunnelsweredriventheexpenseo

f drivingthem would
beenormouslyincreased.Theflanges o

f

theiron lining
add to thenoiseinseparablefrom a tunnelwith any
knownrollingstockandpermanentway,exceptpossi
blythe“glissade"trackexhibitedatthe last Paris ex
hibition.

Theresultof thisinvestigationis to confirmthecon
clusionreachedbytheveryoriginalandentirelydifferent
method o

f

Mr.Cooper in yourrecentissue,thatthefran
chiseforbuilding a rapidtransitrailroad in NewYork
(otherthanbyanelevatedstructure in a street), in com
petitionwiththepresentelevatedsystem, is onerequir
ing Subsidyand notonefor whichcapitalistswillpay
moneyorwhichtheywill undertakewithoutassistance.

Themostfeasiblemethodwouldseem to bebyguaran
tee,onthepartof thecity, o

f
a limitedinterestonthe

investment,viz., that it wouldmakeupanyshortage
belowtheratefixedupon,with release o

f

theproperty
fromtaxationfor a limitedperiod.The commission
havingdeterminedthe mostpracticablerouteand
method,mightask the legislatureforpower to make
suchanarrangementwiththepartywhowouldbidfor
thefranchise a

t

theshortestterm o
f

taxrelease.
April 6

,

1891.

BlockSignaling.”

[Mr.Paine'spaperdealtwithmanythingswithwhich
ourreadersarealreadyfamiliar;thereforewereproduce
but a smallpart o

f
it

.

It will probablybepublished in

full bytheclub.]
Permissiveblockingdoesnotstrikemeasbeingblockingatall. Its successdependson the combinedaction

o
f

twopersonswhomustbothobeytheirrulespromptly
andcorrectly. In orderthat the systemmayprove asuccess,theflagmanmustrun back a longdistanceas
soonasthetrainslackensSpeed,no matterwhat the
weathermaybe,nomatterhowtired o

r sleepyorlazyhemaybe,andtheenginemanmustbe on thelookoutfor
theflag a

t everymoment.Hemustnotbeattending toany o
f

the multifariousdutiesdevolvingon him,but
mustgivehiswholeattention to the track in frontofhim,sofarashiseyesareconcerned.The engineman
must,firstandforemost,makehisscheduletime,Or, iflate,somethingmorethanscheduletime;he mustalso
runcarefullyunderthepermissivesignal.

Doesanyonedoubtwhattheresultwill be? Healwayshasandalwayswill arguewhenplaced in a sim
ilarposition,eitherthatthetrain againstwhichhehas
beencautionedhasgotout o

f

theway o
r

elsethattheflagman o
f

thattrainhasbeensentout to protect it
.

Ontheotherhand,theflagman,knowingthat he hastheprotection o
f

thesignalbehindhim,reasonsthattheea.gineman o
f

the followingtrain,has beencautionedagainstthetrain in advanceandthathe is runningcarefullyunder a greensignal.Thentheinevitablehappens
Theenginemanis in a hurry,the flagman is eithertire’Or£ orlazy,andthere is a collisionwiththeusu:results,whichyourareall familiarwith, in the Way G

.

wreckedcars,andburned,mutilatedandsufferinghumanbeings. In view o
f

theabovefacts, I suggest in allsinceritythat the term“permissiveblocking”be abandoned, to bereplacedbythe moreappropriateexpres
sion“perniciousblocking.” . . . . s

# At thepresenttimethequestion o
f nightsignals isagitatingtheminds o

f

railroadofficials in general,andsignalengineersin particular,and veryjustly so,, for
our presentstandard, o

r

ratherwant o
f standard, ismostunsatisfactoryin eVeryWay.

Therearemanydifferentarrangements o
f

thelights
forindicatingthe positions o

f signals a
t night. The

mostcommonplan is a greenlight for caution, a redlight for dangerand a white light for safety. Thisplan,althoughadvantageousforitssimplicity,maywellbecome,fromthebreaking o
f

a red o
r greenglass, a

source o
f

thegreatestdanger. I know o
f

severalwell
authenticatedinstanceswherethis hasoccurred.The
signalengineer o

f
a well-known,road told me notlongago o
f

a case in his knowledgewhere,a serious
collision through this causewas avertedonly by
thepresenceo

f

mind o
f

the engineman,who brought
his train to a stop in the face o

f
a White. Sig:

nal, because h
e

knew o
r suspectedthat the signal

waswrong. Themultiplication o
f lights is a common

resourceforavoidingthebefore-mentioneddanger,and

is practised o
n manyroads. It
,

however,hasmanydis.advantages,theprincipalonesbeingexcessivecost o
f

manufactureandmaintenance,andthepossibleconfu
sion o

f having so manylights. The idealsemaphore
would,withoutreferenceto color,show a

t night a brilliantlyilluminatedarm o
f approximatelythesamesize

andshape a
s

thearmappearsbydaylight. A Verycloseapproachhasbeenmade to thissemaphore,which,how

* A paperreadbyMr. G
.

H.Paine,SignalEngineer,beforetheNewYorkRailroadClub,April16,1891.
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