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HOW ‘THE TUNNEL—S WERE BUILT

!

InTe\resting-Facts and Figures Concerning
The Construction of ¢he Great Tubes.

-*‘"“E‘NTERPRISE

“. try. Ths ecolossal iden -could only have

_ that weauld glve the man of 158 Stract a

plaeed &t the Boventh avenus entrance

“tunbels and statlons, apd te recard the
-.mames -of the directors aoid oflcers who

! nm:l constructed under the sxerufive dl-

- Johnaon

Toeur toanels under the Bast

COST ABOUT $160, 000 000.

3 Eﬂ‘ greates! railroad tuonel and
. récopstructlon project ever um-
deftaken, to quote the words
of 'a famous englocer in refer-
: eu'cu to the Pennsylvania Ralla
rond'e termlnu!.' aod tuonel plans in New
York QCity; iz the result of the werkings
ol an orderly system.
The $180,000,000 epont on the enterprise
rlpfuan'u the  gigantle method of pro-
cedurs of: tho modétn cerporation Indus-

baen " mnnpmd by men used to dealiug
mors or leas’ noochalantly with figures

swimming In the head:

And when and by whom was tho glnot
project ‘planned? In the complated ter-
minal, in- New' York Clty, which shines
‘B0 whitely Im all its beauly ngalpst the
drab modera clity, two lablets have been

in commemoration and aimoat, it might
neo:m In answer Lo nu'p,_qm'a-l.l:uu

“Tha fablat 6 (e right, os-ono-enters
wlver's bed, and gulded by lostruments of

the atatlon, bears the --allumug ill.SLrlp-
tlon:
““This ln]:ln}t lg erpetad I:} the Board u[

difficultles; secondly, becauss of the
greater number of tubes, and, thirdiy,
borausgs they wers ‘bulll to stgnd o tro-
mendous, ropldly moving, local and ex-

181l directlons to take care of the pres-

Praza

trafiie.
themsalves, consist of & serles of
rings, = Tha Installation of

nteant an advanea of 1twe and o hall

The tupnels or tubes
lron

each ring

feet. -Eleven l.cgmtut_-. pnd a key piece
at the top complete the clrenmterence,
ind -an entire ring welghs sbout fiftecn
tons. The cast lren plates of wections
of the ring have Mungea al right angles
to the surface, and it 18 through tlese
that the :-ue#{mslve rings anre Deld to-
gethar with. bolts, The record progress
for one day of elght hours oa tho East
River tubes was five of these ringe 6F an
widvance of twolve and o hall feet. Hy-
draulie rams,” placed ngalost the. fanges
every faw Iloches ‘around the tube, were
teed 10 push [orward the.huge shields
with: whilel the tuvnels were bored,

The t¥pe of -ehield used o the East
River tunuels welghed 194 -tons and had|
nlne doors in I, tbrough which rock,
siit apd ‘sand was forced backvard aud
taken’ out,” Though to o lavmon It gécms
netunlly marvelous, Lo skilled e 4TS
the head on meoling of (he tancgls, driv-
ing-blindly—toward-sach-othor er thad

the most precise kind, was g mera locks
dont. A deflection of n few inchoas :|n|
the miles of tunfellng would bave been

rRallroad In 1800 Introduced new cloments

‘| herlzon of plans which Tha Esgle is-cela-

oot largas traMe epd the. larger trafie
which will coms with the ude of the tun=
nels Into Lhe Pepusylvaoln statlon in New

Islamd and {13 maoy scaslde resorts with-
In ezsy reach ol New York Cliy, To-
morfow, for In the conzirucstion of vast
rallroad improvemenls years  counl bul
w3 days, the New York Counedling Roll-
rgad, ergssing the*East River oo & four-
track bridge, will be completed, nd there
will be es(ablished the Arat all-rajl seory-
lee batweet?™ Now England apd thoe West
and Svuth by way of New York City.”

Plan Discussed by AT, ﬂna:ntt M:nh;-r
Years Ago,

Years belore ihe. appolniment. of lhﬁ:
beard of euglneers which supervised the
destpplng and construciion. of the '\'ﬂt'.i
York tunowl exteuslon of tho Peonayl-
vabie Hallroad A, .J, Caseati, of the sys-
tem, gald ome day to ‘Charles W. Ray-
mond, the enginecr, that he wag unable
to reconcile wimzelt to the ides that a

nla should be prevented from entering
tho mést . populovs and ]mpnrtn‘nt clty
‘u—the—coantry-by—a—river—lesg—than—&

YorK, This will place all parts.of Loug [

rallrond of the scope of the Peonsylya- |-

: b@&«l%:“ﬁii‘%i’i*""ﬁ '

{%‘ iecg&)\%%:‘gﬁ -“:-

milo wide. The remark was tbe germ of
the present huge Improvement. The
acquisition of control of the Loog Island

inta-ihe sliuatlon, and opened the wide

brating to-day af ofe of the mozt Ime-
portant events In the history of Loog
Island, WIth the entrance of the Long
Teland Rallroad Inte the schemies and
computations of the rallroad men It be-
gamp fmperative Lo providas for the moat
colozanl short  haul contiouous system
of traosporinifon tho world has aever
seen, It beenma desleabvle Lo ektend tha
eriglnal project S0 as to- prgvide, mot
only for a-great proapective logal traffic,
but ,also fer ‘through passepger and
frelght teahsportation to all parts of the
New England States and ts and from il
polnts  on . the Pennsyivanla'' segtom,
Previouz to the monthd 1n which ey
Erat River tunnels, opened to-day, wero
completed, the followlng lmprovements
wore mada by the Long Island Rallroad,
preparatory to further Impra‘rnmﬂnta ]
the huga plan developed:
! Llim[ultfun of grade crossings ln Brook.
¥I.

Converslon of the Atlantle avenua sur-
face llne to subway aod elevated.
- Electrificatlon, to aveld combusticon and
changs of motive power, of 100 slngle
track miles, and the f{urther elecirifica-
tlon of a- greater stroteh of track later

"MEETING OF HEADINGS UNDER EAST RIVER.

Directors of the Penmaylvania Railroad
[:'DRIDE.D.:[' L tnmmumurn*- “‘IE exiension

i zerious malter amdl a positive refes-

Headlusiment of righta_of way and
Telimination “of - grade crossings An  Bay
Ridge and on the Manhattan division.

Tho. cost of the Mew York tunnel ex-
tension, jncleding the vards at Harri{son,
N. J.. and Bunnoyside, L. L., [a $100.000, 000,

The cost of tht Loog Isiand eloctirifica-
tion, Bay Ridge and Atlantic avenus im-

by the commnletion and upr-n1ng of the

provements, Glendale cut-off, -freight|
tloi on ‘the men behind the work. Em- |yards and uew  equipment, 1s $35,000,000.
Yk ;e D-hn:j-.: 'I.h!'ﬂlr-hﬂl.l[ LDE..LLL'ED._.ELLEE ml‘?lil_iﬂs : The eost of ‘the New Yoark Copnest- |
P'H'mah&m:. 1aihc'r than on the nney | Pennsylvania Rallrond and  the New
It tost-to nitain—these desired-factors. |Yopk New -Haven snd Hartford, |s about
F14.000,000,

shared the responsibility of authorlzing
gnd constructing the undertaking.
- "The tunnels and siations were planned

rectbon  and Csupervision

Cassartl, president. and Samael |
Mea, vice president, -nr the companles in-
Eai‘pnrntcu bn 1902 im the srates of New
York and. New.Jersey, nni later mes gad
constituting the Penpsvivania Tunnel aod
Rallroad Terminal Compnny,
““Board of Engineers and Chief Engln-
ERTE!
. "Chairman, Genera!l Charles W,
mand, |
"Chist engineer,
Charles M. Jacobs,
“'Chief * englnesr,
Alfred Noble,

of Alexander

Ray-
North River Ui\'lainn,r

East " River Divislnr},?

T YChief engineer, elestrin {ractlon and |
gtatlon construction, Grorge Gibbe, i
“Chlef  englneer, Moadaws Divizion, |
Wiiliam H. Brown: retired March 1, 1806, |
sdeceeded by Alexander ©, Shand, l
“Architects, © New York Stacion,

Mp-
Kim, Mead £ White, |
- “Englneers, siatlon, sieel steycture and |
machinery, Westinghouse, Chureh, Kern !
& Co.” ’
‘The tablet then recites the namesz af |
‘the directors of the rallroad company. |
“The. other tablet gives (he dales of |
franchines, the compositlon of tho r"qpl:!l
transit commission that made the grants, |

" mnd then states:

"The eonstructien of the tunnel axten- |
slon was bogun June 19,
tunnels under the Narth River and tha|

River wors |
bullt by ehields driven ffom earh side of
the respective rivers,

and  unlen . woa
completed by the Juncilon of the J:|3t'
" tubes on the [ollowing driea:
' Norih River tunnels, October 0, 1506,

. “East River tunnels, March 15, 1900,
“These were the first tunnole (or stand- |
d rallroad tralns conatructed under

these rivers,
“The copsituetlon of the New York sta-
tlan bullding was begun May 1, 1994,

“The principal conicactors wane:

"North River tunnels, O'Rourke.Engln-
eering Conairbction Company.,

“East River tunneis, 8 Peargon & Son.
Inc.

Crosstown tunnnela, Epar River to Naw
York statlon, Unlted
Contracting Company.

“New York statlon. excavntion,
York Coniracting Company;
Gearge A. Fuller Company,
"Bergen- HIll tunnela, Willlam- Bradlsy.

erectlon,

I Dezun,

Iﬁw-ld‘nis
|Ahwse precarious -

133, The rwa

Englneering and

:\‘uw”

CUMeadows division, MeMullen & Mrelpe-
matt, H. 8. Kerbaugh, Henry Stoors, Ins,
“Bunnyalde yarde and approaches, Dag-
now Realty aAnd Teérminal Imiprovemeant
_Cnmplnr. Haughton Company and Arthur
- MoMullen,"
- ‘Thesa then are the men and firma to
whom tha Pennsvlvania Railread feels
that It s moszt indebted. for the complas
tion of tha giant plan conesivad when
“ft was Béen that thoe great castern cam-
Cpany mugh either enter New York Clty,
ar submit to the designotlen of belng
a' sccond class syelem,

Bnﬂd!ng of Tuonels an Undertaking

Hast rlvers, attaining a maximum dapth |
helow meéan high water, and bullt fer &

voluma,
prezedent.
nels installed, the East River tannels:
conalituted l:.y far the et  AiMewil
prablem, firal becauss of the engineering

. FE A S

&

paratively Easy.
Whaen the tibes were through [rom |

I:n:l to endl the work of putilng In Ihéijﬂ{'t 'Ls _$159,000,000,

Teinch conerete linlog wis immodiately
Thizs was completed in short
arder,  On each side of each completed |
tube there ls a three-foat bench, which
serves as & walk and under which are

| earried fonduits for Lelegraph, telephone, | 0f electrie tracstion and tuanel  copatruec-

slgnal aud power wires, The men who
In the tapnels were profecied as
zelencs 15 able to | safezunrd
lisks. Men who had
workzd on the giant Simplan tunnel,
der the Alpz, in Eespt,

warited

|Engm131=rr Gibbs Tells of Electrical

joels and the cxienslon system Into Long

uo= g with a reguest for informatlon regard-
South Africa, [Ing hls part of the work.

Pennsylvanla Rallroad improvements o
the State' of New Jeérzey, S10.000,000, 4
The grand total for ihe whole vast pro=-

Eqmpment_.
George Gibbs, chief enginear In- charge

tlon, bad peot completed hls report on
the elecirificetion of the East River tun-

Izshand when approached by The Eagls

Thirty-ithizd *

©

RALPH PETERS, PRESIDE

NT OF THE L. L R. R. CO.

——

The Yength over &ll of the Enst River
divisiony tunnala from the Pennsylvonla
dtaflop” to Woddslde aveaue, Long Island

Clty. 43 4,670 miles, There are two three-
trock tunnels under Thirty-sedond and
streets to 8Slxth  avenus,
twin funoeld under the ssmwe sireels 1o
lhe First aovenue ehalft, and. them four
concrete llned, cast lron tunnels under
Mo East Tiver to Loog lsland City. At
Lopg Islaud Clty the tunnels rise to tho
surfgcs and go through the Sunn¥sida
Yards to thair final connectlons with the
Long Island Raellroad. From the Feun-
s¥lvania Statlog to First avenus s G199
“feat: from tha Firet nvenue shalt to Long
Ieland City, under the viver is 3,058 feat;
{rom tha Long Island City shaft {o Portal

1s 3,950 feet, and from Fortal to Waod-

side avenug 13 11,680 feet, The Sunny-
side Yarde coverlog 1563 neres are treated
elaewhere In thla number. They. hove
73 milen of trocks and storage capa¥ity
fn=—1500 cars, . The minimuo capacitly,
in-tralas- per. hour af all the Pennsyl-
vania tuonela ls 144, aud the proposed
Inltlal dalty servics will- consist of nbout
&% Lopg Island trains and 400 Penosyl-
vanid tralns. The northern sile of the
blz white statlon In Marhatian, exiend-
ing aleng Thirty-ihird street, has been

asslgned for the passengers of the l.r':InE]

lzgland Hallrond, Toto this part of the
atatlon all Long Islend trains will con-

and exlits arg provided. as that -this sub-
wurbap traffie sp vitally, lmportant to
Brooklyn and to the Eagle's réaders will
Be Handled , Independently and with “a
maximum of Tacility,

Some of the Difficulties That Wera
Met and Solwved, y

Soms of the -difficultiés: which  hoezeb
the mea who tupneled the East River
ara set forth as follows by Charlea Wi
Raymend, the englneer, Iln. an Introduec-
tory paper on the tuonel extenslon proj-
ect 83 A& whole, read hefore the Amori-
can Seelely of Tivil Englnesra recently:

“Experience  haz shown, as was ao-
tlelpated, that It |3 much more difficult

Ho gave 4

‘to construct tunmels |In such material as
oecurs in the  East Rlver and on. the

SUNNYSIDE YAR]j ENTRANCE TO TUNNELS UNDER EAST RIVER,

England and In this country on tunnel
projecta were comployed, They were a
seasoned lot and sulfered liltla during
consitucilon. Tunocllag under tha
Enst Iilver was o difMcult process. The
fhiclds passed © through qu!ekmn-‘.a
COATAD Far}-_)rN%r;we!, bouldera and bed

rock, nd we 2 varietles of clay... Tha
work was fAnally completed and hers Inj
what the Penpayivania. rallroad In (s
bookict on the woark, "The New York
Improveinent and Tunnel Extenslon of
the Pemusylvanias Maliroad,' has to say

0OF (he two ayatems of tu|1v|'|~a1|r. River, and the vast #&latlon

an Lthe connecting af the  groat-eystem

with the Lenzg Teland Rallroad:
Without a Precedent, !| :

Ag the rallroad men say, the copsfrun- (o
tlon of the lunoels under the Norih and | Yark tunarcd ctn‘nﬂﬁ.g

"One of the modt Important features
the Pennsvivanfa  RAallroad's Now
fa lig rolallon o
the Long Taiand W, H-=a subnidiary 1ine of
the Pennaslvania, In additlan (o the many

heavy and high specd trafa of nrmt. milllans the Penneyivanta Rallroadq has
wad an undortaking withayt a|epont

tha
and
terntnal In Manhattan by which all Long
Inland wiil benefit, tha Long Ialand Iall-
rond s Ian‘faEh'.F; lts owa facilliles 10

far the four. tunnels under

I

i

h.iLhMl-lln

summary of some of thoe lmperiant parls
ol him wark. hawover.

iy

“The electrieal equipment.'” ha mald,
""will connslat of the third rall direct con-
ITI-P\-I.WFI. ayaiem, similar to that now o

use on the Long Island Rallroad, and In-
tterchangeable with it. The power for the
stunnels will be ohiained from the power
housa In Lopg Jalamd CHy, which has a4
capacily of 40,000 kllowntts, or sufMclent
to mova 1,000 tralna a day, Thoe powar
will ba tranamitiecd d]rnrllr AL high volt-
aga. Lhrough . cables Jeub-stationa,
where the vaifage wiil l:m reduced, tho
ipower changed from allernating Lo dlreet
gurreat and fod into the third ralia, Tho
Ponnsylvania tralng and the through T.ong
Island Rallread trainma will be drawn hy
double electiric snglnes, thoe moat pawor-
ful o the waeld, bullt en A new model
and  ecapable of haullng sn  lmmenae
|nr|ﬁht Theae ecnginea arae af L0000 horaa
power ‘each and =il draw 1,000 tana on
la level or £50 tans. on a tunnel grade,
Twenty-aix of these cleciele lncomotlves

CROSS SECTION OF ONE SET OF TWIN TUNN[‘.LSIf?-?tmlﬁ”!,?n";}'l‘rnhn‘]“E‘Lt.?::q";ﬂ?v“;i.‘;-

have been contarncted snd otheps will
fallaw, Toeal frains on the Long Island!
H0 motar cata pod has ardered 125 minge
ta provide far the lncreased traMe. \1'
|-r-1' the Peansyivania tunncl tralns wifl *

af gtecl care, Ingluding mlrehing. n'llul'r.m,.

and parlof cars

I "Thia elecirificatlan Ja the manl [mpar

1tant fearture af modern T.'li.h'l'lrl.'"I':ﬁ when
taken In conneeilon with the growth of
[rﬁpu[r'rn:n in thea Blg cltfen. DL haa alzs |

\meRde & piace for the cngineer thagy A fow
years agn e Ald nnl bave., I has sl
fapded oppartunily for the use cof Ay -
i elalized informalion, in
|h.1.u Almplifed tha franall peabloma of 15
Debthes, 1o effective, aecure and highly ead-
afeetary, The alectrie svitem aoan helne
jhnatalled by ke Peansylvanta Tor
henefit o the peaple ol New York an’
Lang InJaml 18 the mast folnxeal feer pus
inln Kervice. The wark hers halng dane
has mever been maiehed  and. -indesd,
| havar agsin In this eannlpy  mavy e
matched. Fvenpnalls the  entire spaten
In and around the city wlil mave unie?
& BRliagle mative power,'”

Me, Gibhs ia rezpoaneibls for the elee-

teleal wark o atatien hulldinage o Mans
. the vards, terminal, tracks, algs
nal ayatem, lacamoliven, slasteical equlp-
menl and power hatises, 4

A high degresg s

wow Jersay slde of the Worth River, than

fn mora homogeneous material fuch ag 18

found in the grealér part of the MNorth
River.  Durlng tho process of construc-
tlan wnder the East River, thera wera
frequent binwouts thesugh fsaurcs oponed
In tho river boil and theY bottom of the
rlver over the tunnel had (o he hanked
teontinuously with clay Lo cheek the flow
iof the eacaping olr. The unnels aro
[ made jual largs onough to allaw the pas-
| sage of & btrain with perfect safety as U
wag bellevad that with such an arrange
|‘1‘n'."nl' thersugh vantllatlan. weild  be. s
cured by the motlon of tha irain,  Fx-
perlonee aeema 10 Juatlty thia ssapmplisn,
but In order (o macore perfect ventlin-

tlon wnder unusoaal eircumstances, such
ak Lhe slappage of tralns 10 Uhe tuansla,
v complete ventilating plane w111 he pro-

vhiled, Im the North River funnsla the
engerels Mndng n the fnvérl aml I the
[ nten woas Felnforeed by longitwdind eteel
Ih-1r.= Bl thess weras nol introdused into
i the BEnet Wiver inonele. AL palnis ®wlera
[ Uanspal Atresees wers Anticipnied, ne Tor
1:1-r'.|-|.-;t, whars ths (oaacls paes from
[rotk 1o seft graund, ‘the shell was com-
| posed of  gteel,  Insiead aof efst Iran
plaics,

“Mins af the maal Imparfant questinn
canpested with the depign of theas fun-
nels wng thelr probable atabliity wnder
the lang contlnnad petlan of a heavy
iand rapld pallpoad trafiie,  The tunnels
EiT rlmr.  than the maferiafa they diz-
mace, pven when the welght al the heavy
-I v !M.] ja [meluded, In Ihe Fast River
the sharnctsr of Yhe materinl sesmea 1a |
Vastlfy the conclualon that the Pynueln
el nat be dlaplaced evep imgine the
acdinn a* the Hye Inad, Tn the Morth
iMRiver Tie mreation of BUpporis was oon-
rilarad, Wy wan sventually deemed une-
Incocesars, nnd was given up,
Afrsd Noble, past preshlent, Am. 8%
[1" ., has wrltten a detadl of the wark
]-: H Y :I.n t River tunpoin, which supes
‘.'!--.'.-"""1'_. 1'| peneral paper of My, Raw-
mand £

“The harings," he mays, "ravenled 1wa
depreesians or channels where tha rock
Fiirfaes pained helaw (he grade of the
proaphaed bunnels,
B rated h:,'
down alream from Dlaskwoalls Taland,

River wao

~fwith the Central Rallroad of New Jerany

thesn Aepreaslons belng
f rock reel which extends
1t
vvE recagnited fram the Incentlon af Lhe
project that the tuanela doador the Fastl
-he the moest difMeull and

EXpERSIVE ‘section of the East River di-
vislon. ‘Where thersa was' rock [t Wwas
usually covered by afew fest of mani,
gravel,  and boulders intermixed, but, I
Bomp p'l.m:ea, where the rock was al somo
distance below the tunpel grade, the ma-
tertal met ‘In' tuppeling was gquickasnd;
the nearest- parallels lo work: provious-
ly done were soma_of the tunDels woder
the Thames, purtlauhr]y tha Blaékwall
Ltunnel, 'nrhera open gravel TWes pﬂawﬂ-
Lhruugh_”

Bida were tecelved mnd opened Di-
cembér 15, 1003, The. firm of 3. ‘Fearson
& Son, Limited, of London, submitted a
proposal for bullﬂ.lus the tuopa] by the.
shleld method, on & modification™of the
porcentage p!an, and 'ag thiz firm had
bullt the H:Ia.ch'well tunmnel within the-es-
timate .of cost, and -wos the only bidder
having. such an experlence and record 1o
work In any way, slmllar te the' East
River tunnels, mnegotiatlona  wora oon-
tinugd between that—flrm and the rall;
ropd_ ipany. - After severs] months of
nezolintlors-a eohlract was entored - lotd,
go JFuly ¥, 1004, with the Pearson firm.
On account - of the extent of tha .work
embraced ln .this cootract an
EErous exposure Lo compr.
|quired In most of it, it w
three resfdencies.
The opening of tha tdbes to-day marks
the completlon. of the work heFs 'est

divldad lato
# Lt

dent engineesrg wern In charge ol eacs
tlons of the tunnela: Charles L. Har-
tison, general assistant and directly In
charge ol .all parts of tho wark; GQaorge
C. Clarke, resident eoglneer, " on - tho
Thirty-frat etreet and Heventd s&venus
work; George Lelghton, resident englneer
of the Thirty-third stréest lides somd of
part of tha East River tubss; James
H.  Brace, who' succeaded bhim; 8. H.
Woodard, resldent engloeer esast from
Long Ieland City; Heory Japp, mabaging
engipeer; F. M. Greeg and Louls H,
Barker. »

Neo frelght ls to be handled thr-:-uj;h
the terminal, passenger gervice alone hav.
ing the right of way. The equipment
provided s expected to accommodata the
transportation. of, between 100,000,000 and
140,000,000 pagsengers a year. ]

‘One Man on “Work Tweniy Years.

Charles M. Juncobs, engloeer of -the
Worth Klver Divialon, In his report on
his weple, savs thut his frsi conneellon
with o tunneling of the Norlh River
wes early In 1890, when he was con-
sulted by the late Austin Corbin, preal-
dént of the Lopg Island. Rallroad Com-
pany and nlza of the fladelphia and
Reading Railrond, ss {o. the feasibility

of comnzcting the Long Island Rallread
with the Philadelphin and Reading, or

(the New York connectlon of t'lmL Heads
ingl. by a tunnel from the ftoot ‘of  At-
Inntle ayenue, Brooklyn, under the Bat-
tery ond New York Olty, and diractly
acroes. the Morth River (o _the termiloal
of the Central Hallroad of New Jarsoy.
Surveys and borlngs wers. made, ahd the
Metropolitan Underground Rallway Com-
pany woa incorporated 4n-the State of
New York lo construct the raillway, Mr.
Corbin, hewever, Mr. Jacobs slates, was
aware ihat In the trapsportation problam
I:'e kad in hand the Cenirnl Rallroad of
New Jersey and the Phlladelpbia and
Reoadiog were not as Important faetora
A the Pennsylvaniag, and, o -conme-
quénce, he abandoned the scheme for a
timnel plan callWmg for A lmne diFoct to
the stlation In Now Jersoy,

Meanwhile the matler progressed, The
FPranevivanla Rallread, besoming vitally
Intertsted In the plgn, hnd & study-of
the supject made by Joseph T. Richards,

CE. tor o route beglnnling 1n Ne k
st Thirty-elghth alrcet,ﬁﬁuﬁyt’gﬁ-ﬁ;:
thenes crossing the East Hiver om a

bridge and. passing around Breeklyn fo
Bay Rldge; thence under the lower bay
And MNafrows ta Staten laland, and acrosh
ta the malnland, renching the New York
Divislon of the Pennsylvanla Rallromd
at sawe polnt  hetween Rahwhy and
Métuchen.

Thesa were the fArst plans, consldera-
Llon of which In later ¥ears led Lo the
datalla worked out to completion {o-day,

Samue]l HRea, now tha FPennsylivanla's
seeond viee prasident, sinrled an Inves-
tigatlon fute the wvarious Toutes which
hrd  been. prajected for extending (ha
ayaltin Inte New Yeork Clly by rail or
tranalt, and reported, becausa of Lhe 1im-
Itatlon of the winnel achema {o. rapld
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"A Sohd City From the
East 'River To a_ Point. - .
Thirty or Forty -Mliles Qut)”

N
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of the city in thirty minutes.

not overcrowd that vag

'By RALPH PETERS,
Pruldunt of the Long Island Rhﬂrold
September 8, I‘Jlﬂ, the Long Island Railroad will be Tinked bh
the railroads of the United States by its own rails th.rﬂugh thq
grenfmngels and station of the Pennsylvanis.

The electric trairs of the Long Island Railroad w[ll run: hw
the Pennsylvania station in Manhattan and from Flatbush avenus, - Brookd ~
lyn, where a connection is made with the Manhaitan subway, to practically’
all the points-in Queens and Nassau Counties. Within a year this nlﬂFtrld~
sérvice will be extended so that all of the stations in Queens and qu
counties will be taken care of with electric train service, rurining direct to’
Manhattan and Brooklyn without change of cars. This means that one. nu;t
live on the North Shore as far as Port Washington and reach. the huﬂ:

A million people ¢ cquld lc:lata on the North Shore Division and ahli
nd beautiful section of Long Island.
that the territory in the center of the island, as far as Garden, City’ ind
Hempstead and Mineols, will be within thirty-five minutes of - the hea.rlﬁ
of Brooklyn and Manhattan. Another milllon people could be Iﬂﬂﬂh!d lu
this section without overcrowding in any respec{' :

Part of the through trains from Greenport and Amagnnaett wlll hg
run in and out of the station by electric locomotives from Eunn:.raidg
| yard, but sll other stéam trains for the time being will run in and out of
- Lang-lsinnd ‘City.as.at present, transferring both Brooklyn and Manhattan::

}

‘It means

passengers at Jamaica,

Bay. Babylon and gther points.

Jsland.-

pleasures and sports .
all ;mds of outdeor amusements.

in 1911,

waters, and its attractive homes, -

This will be continued until through electrie.
service can be gradually extended to Whitestone, Port Waahlngtun. Dyater

- Some confusion and delay will doubtless be expenencel:l at- Jn.mau:a
and Woodside, but this cannot be avoided unfil this campan'f cm com-
plete the remainder of its improvements-and get them in opetation. -

" Long Island’s grea'test growth has been within the last’ tr:n ‘years.
There is no questmn in the minds of-those who have: handled the: vast
amounts’ of money which have been- expended in Long Island that the next
ten years will show a greater. growth than the precedmg twenty yenrs.
There.is no reason whatever why Long Island should not be practfcaily
solid city from the East River to a point thirty.to forty.miles out.: 71
hahava that that will come much faster than .any of us can reahre

" 1 believe there is no greater OFPOl‘t‘imlty to make money. in this p
of the country than to buy property and build-houses on Long. Island. ' The
population ‘of - New York City must move out faster within ‘the. tte‘it ten
yedrs than it has in the past. The factur:es and wage eamers are” graduuily
being crowded out of the city.- I helieve ihat the upemng, of the Fuﬁngﬂ-
vnma tunnels will develop an ent1rel:,' new section of New York G;t}_', which
néver before has been seriously considered as part of the ¢|t'}’ or' su:tahie
for residence .or manufacturing sites.
Pennsyluama ‘tunnels have bgeén “in operatwn one year, at Ieast 1ID 00D
‘additional commuters” will ‘find homes dnd-places to Jive uutdﬂn Lof}g '
“In-my 'judgment te movement to . the -country will h@gm at

once; and the, territory adjacent to the rmlrﬂad from" Wnndm&ﬂ- easf"lii‘”
every line out for twenty miles will soon- i::f: lined with homes..-

There is no better climate or more dwemﬁed 5cener}r and. oppﬁ,rtumty
I.'nr ;:ﬂ.easure than can be found on Lﬂng Island. = Thé -communities. that
aré growing up at’ the different points onthe istand- rn&ka thair uwn

.F': i

There are a great. many beaunful golf
courses within easy reach-of the railroad.
- Speaking from an agricultural standpoint, the Long Island Road
has proven beyond a doubt that everything can be grown oncLongsisiand,
and 500,000 acres that exist in Suffolk County, uncultivated, can be'tirrned;
into little gardens which will make:many thousands of penple véry, happjr
With the growth of. pupulatmn will come more and quicker service.
There are many r.:umplex prul:rlems connected with the maugura—!wn:
of this service, much duplicdtion of train service, and, no doubt, much’i in-.
‘tonvenience at the transfer points and terminals.
we work out the solution of these problems.- We handled ‘over  220,000;
passengers on Sunday, July 24. We will handle 300,000 on a similar ddy-
We are doing our best to give good service.
succeed, and Long Island will be famous the world over for its wonderfil)
climate, its productive soil, its beautiful hills and plains, its woods &nd
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Be patient with-us l:mt:i1

1. know we wills
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backs caused by the uke of steam loco-
motives in full-slzed tunpels, the plan of
the . Morth Rlver DBrildgs was Lhe best
that had been: eyelved up Lo that time.
| The Introduction of the electrical system
in lerminals was the factor which made
the presont system possible and feasible.

Mr. Corbin's Pet Scheme.

Tha schemes of Ar. Corbin for & subway
ganpectlon belween Flatbush mvenue and
‘the Jerdey City statlon of the Pennayl-
vanle Hallroad took form io 1892, and
{eintly with the Pennsylvanla Interests,
ratiread companies were [ocorporated io
tho respective states to bulld & tunnal
from the Jersty Clty station, under the
Hudson River to Cortlandt sireet, thence
under Malden Lane, the East River, Fine=
apple and Fulton sireets, Brooklyn, lo a
loeation at or near Flatbush and Atlantic
avenues. On May 8, 1883, thesa companles
wera merged Into the Brooklyn, New York
and Jersey City Terminal Company, and
catimates on construcllon were mnde Lo
Mr, Rea pending epplicatlon for the
necodeaty franchises,

Tohat part of Mr, Corbin'sg plan which
Fealled for a subway under Atlantic avenue
to the present Flatbish avenus términad
was pot new, as a tunnel bad been built

avenue, but had later beea flled up

Theds plana were submitted to the ﬂra.r.
Rapld Traneit Commisaion and werae re-
fected, Other plang of somewhat slmilar
eharacter wers broached and considered
with- thd- Pennsylvanln Rallread and the
Long Island Rallroad actiog as independ-
ent partles’ and without coming to any
very amlcable agreament, The silualion,
howewer, was enlirely changed when the
Pennaylvania acquired the lecal road and
ihe conception beeame weldad.  Prom
(hat tfma It waa not somektBing over
whith iwo companles with divergent In-
terests were bickerlog, but o slnglo pro-
Jesl te whieh a great united organization

tranalt teaine and becanse of the draw-

waa bending ite beat efforls.

[
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The fimal declslon to extend the Flﬁn*-
sylvania syatem into New York and-to
reonoect It with the Long Island Rallroad:
for the benefit of the people In a dode
ptates, as it will be seen, was not reathe
o an off-hand manner, but was the result
of years of palnstaking study and investls
gatlon In which all routes, plans and s

gestions elther originating with the oo ] .

panies concerned or suggested (6 théem

[lacei?cd their {ull measure of apprhll-|
oo r

Shield Methiod Best for River Tunnely

“The shield method of driving the- “Easl.
River ang Hudson River tunnels whz: nbt
ndopted without careful consldération -and’
study. - Two other systems in particular
weord propoacd and studled; calsson cons'
atruetlon and the freczing procpes. Tha

latler wethod was urged very sirenupusly.”

and when bids were invitad In 1503 bidders
were informed that slterpative methpds
would be taken into condideration. ’ Mdst
of the methods urged Included the - uss
of temporary structures In thé river of &l
Ocating plants, and wera rejected, for ofie
reason, beeause they would intarfere “we-
rlously with river traffic.

Rallrond men halieve that Lha cm:np!a-
tlou-of the tubes will'” revolutionize

In 1845 and operated on o part of Atlantic | suburban conditions In and “araund NWew

York, The completion of the Nérth River
tubeg will practlcally eliminate {rom 'the
river the Peaneyivanla ferry boals, carry-
Ing 92,000 passengera A day, to Lhe !nlar-
cat both of the people carried and the
genernl rlver teafle,. Tha Fast  River

tubeg will tend 18 da"asay with thn: féréy-—--

traMe to some extent, and will provide
n quleker and miors advanlageous molhad
of home-golng, 1t i3 becauss of thets
factn: because the project toeday com-
plated 1s one of tha blggesl this counlry
has ¢ver seen: bocause It means much to
every one, and most af all Lo the peoplo
of Long Teland. that The Engle la {o-day
telling In detall the slory uf how the
tunnn‘rl cama Lo he

SECTION OF THE UNDER-RIVER-TUNNELS IN PROCESS OF EXCAVATION._
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It is eanrnated that be.h:rra the -
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‘Tho over 2,000 caras In the storage soctlon.

; ﬂ.rvd, at Long Inland City i 350 cara.

Joutfew s carried through the Payniar

’ r

Storage Yards for the Entlre Pcnnsylvama R.R.
Syste:m at Long Island City, That Cost Millions.

LONG ISLAND R. R’S BIG IMPROVEMENTS

HE tead and.froot of the great
eystem of Improvemenls; ong
Long lsland carrled out jolntly
by the Penneylvanis and Long
Islapd redlrondk as a part of

) great terminal system of the dwe
48 in the Clty ot New_ ‘.l'urk s the
unpyside yard, eaMl to be tle-largest
od most n¢lnnnncn‘:lr arranged passsn-
or oar yard In {hs world
It bes & total aTea of 100 acres, io be
p.lcd for the purposes of <car storape

-r.u Im- tha <leaning and overhauling of

‘day ooaches and Pullman cara snd sup-
lying the latter with food and clean

“Iaundry; also for the makiog up of tralns

Jpraparatory to their trip to the big depot’

in Manbatian, Whence they sre'to be run

Lover all parts of the trunk system ot the
[ Pennsylvania Rallroad,

“§ Four tracks will.run through the yard

; h the openlogs Into the tuonels and ex-

Flululr for ths ues of the Long. Island
Hellrosd traloe on their way to the Man-
4hdttan termlnal at Seventh ayenus and
Thirty-third atrest. Tha above  namad
fracks will accommedate the trglos . of
‘oth the maln line and = Nerth Shors

!funrut—tha-h-nng Isiznd Railroad al-

3

system excaading $200,000

alr from overhead track wires will travel
biack and forth over tralns apnd botwasn
L the supply houses and the Pullman cars,
[carrylng the supplies of liven, ice, wines
they make thelr way ahaut the rard..

2,800,000 Yards I:II Earth MD"FE{L

In the conetruction of. this yard the Deg
non Contracting Company  moved 2,300,
00 yarda of earth and cut down o pia
taau from 1,200 te 16500 feat in width and
nearly a mile in length and from forty to
Nity feet in helght. The material was used

grass. A Iarge part of this ls now cov
of this yard, lntludln: ‘the Innd has bean
over. $6,000,000,

Crossed by Big Bteel Viaducts. -

This great tralon yard s traversed by
olght atately ‘mtoe]l bridges dand viaduetls
provlding for carrying Long leland~ Cily
highways over or under the oetwork of
Aracks; Some of these sladucta _coat ng

taken that not o drop of water l'h‘a.li et
into the tunnels, the cnat of thB drnimth

Bmall trolley cars suspended hl[h in the

Fourth and 8&ixth streets, whers the
frelght tralos are unloaded — from  the
barges 1o the floating Jecks of the Mon-
tauk Divislen,  southijof the  Suonyslde

Yard and oot far from the Quesps Coun-
Lty Court ‘Houee. Thls viaduct pagsss over

Borden avenus and Third atreet and i8]

and food, aund earrylng the nmpta?w By

carried over Duteh Xillg Croek by means
of a Nit-brldge. . All of the freight from
_|Loog Island G!lx to Jamalca and ‘gther

points connected with the.blg Jamaliea
freight; yard, Including Brooklyao, will be
carrled over ‘the yviaduct and the Mon-
tauk Dlvislon. - Thoe contiructlon .of thls

overhead Iine, It |s gafd, h.u:- cost & mll-
llon dollars.

in fAlllog o about 200 scres of low-lying

meadow submerged at high tides COV= | af the -yard from .tha. big Thomson - ave-
ered with an unelghtly green sfom, hid-
din fromvslght: for & great vtk of the nue ‘brldge over-halt o mile -eawlerly Lo

yoaT by & rank growth of tall“meadow

ered with rdflroad-tracks, The Atotal coat

Bixteen 'Big_?arﬂ.-lﬂuﬂdingn.
Exlendiug in & row along the north slde

the Hoillaywell street bridge ara the six-|:
toan . yard bulldlngs, all of brlek and con-
crete, and fireproof ‘consiruction through-

out, "and -some . of -thom -blg structures.
Tha 1st  Includes’ tha’-l_l'ullu-wlng':‘ CAEDD
shed, ptores and
stored; and lavatory, oll and lamp' houss,
sand- house,: bntt_trg. repalr -bullding,

Blgeal cablps, F, H;

brella lhﬂ dsa,

- commlssary  bulldlog, |

lo-
pection bullding. machine shop, shed over
whesal pha, huller house_ sub-statlon, four
q nud R, aod um-

_Tha,. m-_m;& hnu_s;a _ntcupylng thu whaole

ki

¥

n-ﬁziuusfalaﬂy by thim, the unlon be-
ing effected by means of o new Inter-
locklog plent at Winfleld  and “varlous
Pemp erosslngsin Sunayalds Yard,

Tha result of:this union iz that thres
tialns - can -bo run slde b¥-side in the
Fama dlructlun 'during 4he rush heurs af
marnin; ar e.venlng, leavlug doa track for
thg lewer fralos going In an epposite di-
reatlon and glving tha four track llne the
unpnmtr of & alx track road,

Two moré lloes will be addeﬂ for the
Maw York Connectlng Railroad, which
wiil ‘be tied to the Pennsylvania Rallroad
nqa- for n thmugh prasengor servics be-
lewasan ‘the trunk lines of the latter and
all Wew Epglaad poluts-‘on the lnd of
the New “York, New Haven nnd\@j.:
ﬁml ‘Raliroad,

'!'a,rﬂ Contalna 73 Hlleu of Tracl,
" The yird-1g 5550 feet In length and
1,660 fost ‘In width, Ooly 183 acres le
ugsd st present, but the remalnder will
be brought inte service as meeded. There
areé 73 mlileg of tracks in the wyard, ar-
rn.;ad in &-eystem’ of loops - that wili
bhave a capacity for the storags of 1,118
oars, Which wiil be Incressed sventually

_An {den of the alge of the atorage sec-
tion may be galned from the fact that the
Waldo avenue yard im Jersey Clty has a
agpaelty of 320 carvs, u-ﬂ the, total
capacity of the big Long Teland Rallrbad

The porilon of the Sunnyside yard uged
exclusivaly for & conch and Pullman stor-
ago yard consists of 11 tracks spaced at-]
'r.arnut.u‘.lr 25 and 18 feet, conter Lo conter,
and 35 tracks divided iato groupa of €
ench, with & epacing of 14 feel.” Thesa
tracks vary Io length from 950 to 1160
fasta

Watar will be supplied for the whole
-I,mrd and tha bip Long Island Clty power
houte from a teservolr south of the main
Aracks which will be- filled from wells
pear the Honeywall sirest viaduet., Awn
fodapendent sewer and dralnage syMem
‘has been  Instalied, which has ampla
lupadl,r for all meeds, The blg ecenfral
rmein, Is =% feet by mine feet, and the

Vavenue malr of Lnrlg Ieland Cliy to tha
IEant River. =
I Mvery. puan!h!n pracaution haa bun
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Thhung Island Rallroad Company, In
order to meet the extraordinary demands
that will be made gpon It vesultlpg from
.I-Lha axpected Increasa of travel that will
follew ‘the dircct transportation of poas-
sengers without change of cars to the big
wostern terminal In the heart of Man-
‘hattan, has spent severanl milllons of
dollars In the improvement of the -maid
llne betwéen Jamaien nnd Sunn¥elde Yard

tho. latier for the bringing of traing di-
rect from Far Rockaway  and Reockaway
Beach "to Suonyslde Yard and the tun-
nel entrames,  Thres or four millions
more will be apent In the elevation of
the Etracks between Jamalca station and
the northerly boundary of Richmond HIl,
and between Wiofield Junction and Sunny-
elde Yard, amd of the North Shore Di-
vislon, from  Syonysids Yard to a point
hetween Winfield Junction and Elmburst.

T eATeving “out the siready -completed
'lmprovemems the main line has
four-tracked for fIts entire”
evary
botween:
Junetion, o distanes of about eight miles.
The™bridges and cuta and embankments
hove been made of sufcient width  to

GO-UNDER-MAIN. LINE. _

blgh s Half & milllon ‘dollars:;The ‘Thom-
80m  Aavenoue structure, extendiog o 8
southeasterly directlon ‘over twenty-fiva
tracks - of the rallpénd yard from - ths
Queens County Courthouse, ls a masslve
“structiire 1186 feef Ia" length and 80 fest
In width, the roadway-belng §0 feet, and
the sidewalks each 10 feet {n width, Pro-
vlslod 1s° made for two trolley rollroad
tracks (o cross the structure in the oear
future, The columng supporting the.foyr-
tean spana of this bridgs ars protected
by & 6-foot high, solld concrete wall In
tha conpirdction of this bridge thera wera
used® 3,300,464 p-uu.ndu of ‘rolled stes]l and
1,404 cuhlc yards of conecrete. In the re-
I.ufurcemont. of tha concrata thare wers

used 203,342 pounds of ateel bars, 5,613 -

poundas ol  expanded metal
pounds of -walded wira fabrlie.
glves an ideég of the solldity of construc-
tion .of g1l the bridges of the yard. .

Diagonal street, a new highway extend-
log. from the Quepgnsboro” Bridge plaza
goutherly to the Intersscilon of Thomaon
avenus end Van Dam street, s carried
over the rallroad yard to its full width,
100 feet, by & satesl bridge about 1,200
feet in length, |

Bteel Viaduct 1,000 Feet Long.

Heneywel] ‘etreel le carrled over the
yard by. & vieduct 1000 fest 1d length.
An excavation 40 fest In depth had o
ba made at this point. Hareld svenuc
goes over the yard partly oo a viaduct

and ' 2,211

supported by plllars and partly om an|:

earth © embankment,
sides.
The rallroad la carrled over Gosman

with " Batural- slope

Thae above |

GLENDALE GUTBFF SHDWING WHERE ROCKAWAY RAILROAD TRACKS

ﬂ'tn:l-i- of ﬂu bln:'li: on Front sireel; fang
Island City, -between” Third and Fourth
Biraots, and halt Ats depth between Front
stract and Eaet avenue, 200x260 feet, con-
teing the machloery that auppiies the

128 miles of eleclrifled maln.lines of the
Long Island Rallroad and eleven miled
of eidings for the  same.

There are in this house 32 bollers, sat
in batterles of two bollers each, with a
eapacity  af « 37.000-horsepower, oOr od-

power for tha entire electrical operation—

Two extra tracks have beem bullt be-
tween Whitepot Junctlon mnd Sunnyside
Yard for the gecommodatlon of ths Rock-
awey Lraflic coming upon the maln lins
from the Glendals cut-oif.

The Glendale eut-off tracks. cross over

hwu 5 between Glendale bla-

tlon an 1
a high embnukment_ and massiye’ steel
| boridges.
Tha entire maln lipa and the Glendale
cut-off have bee -cquipped with ‘the beasl
form of protected thivdsrail 'construgtion,
all ready for electrioal eperatld
100-povnd gteel ralls bhave been use-l for
all tracks.

The roandbed ls ene of the best and
most substantially constructed -ip ' the
United  Strtes, being stone ballasted:
thrﬂuﬁhﬂut, The grades ars very Blight
and the tracks are straight between Ja-
malea and Wingeld except for ons easy
curve at Forest Hills. The latest mod-
eTn automatle, all ‘elecirically operated,

Endtho-botidiog ot -the-Glendate—eirt- o

tan will go over this- high.speed maln
line. No frelght tralns will be run over
the. llme, and [t will be a8 fres as posal-
ble from . all causes for delay.,  With
all  the improvements with -which
it fa  ecquipped, there will be mo
diMeully lo the powerful electrlc molof
trplne maklbe ‘more than sixty miles per
hour, - The runolpg time betwesn Jamaitn.
not—the—blg-termissl—n—M

eventually be reduced to twelva op fifteen
minutes. 3 .

Next fgll thers s to bs upderlaken,
folntly &y the railroad and tha Clty of
New York, & great work for the further
olimination oOf grade crossings om
mealn line and North Shore divislons tha'l:
will favelve an expenditure of 33,000,000 or
$4,000,000, five-slxths to be borne by ihe
rallroad.

This work involvea the Woodside lm-

aceommoda be-gix-theeka- whenover -needed-

and

provement, -which will _be about ons and

beed | gne-quarier miles In length; the bullding

length, apd | for three-guarters of the distance west of

rade croasing has bien ellmipated | Winfield an embankment te eross Thom-
- Jamalca -yards- -and —-WioQeld!) son-avenue by a-messlve steel bridge, 20e

fent o length, allowing for the full pro-
posed width of that highway, lald oui as
Queens Bnuievard on the official map of
the reltyi—--
The tracks will go under the highway
gt the westarly eod of the lmprovement
for sbont a guarter ‘of a mile, passing
upder Weodalde avenue,
. This work will do .away not only wiih
tha dangeroug-crossing st Thomeon ave-
nue, the most. traveled automobile high-

‘boro Bridge with Jamaiea, and aleo acon
to be traversed by a double-track wolley
line, Gug it slso elfminates™ twelve other
grm}g crossings |m a deosely  populated
city=bullt sectlon, besldes dolng away with
two bad curves. Tt-will alds reduce the
length of the : track in thls sectlon 550
feet, Where there were formerly Lwo
itwn-tezok lines west of Winflald, one of
the- Negd - Shorg.. Divlalan,..and. the other
of the maio line, there will herealier be
& four-irack llne for Bboth. Thia uanion
wlil be effected by means of a nes Inter- |
Incking switchiog plaot at Winfeld, and
varisug jump erbeaings In Sunnyside. ‘vard,

The proposed fmprovement of Jamalea

avenue by n heavy tep-Lrack steel bridge
with nhutments 700 feet In length. Tt alfo
goes over Laurel HIN avenue and Gos-
man avenue by egually big structures.
The Hunter's Polat avenus bridge car-

Tles that bighway over the westerly In-

trance to the yard at o helght ‘of 40 feot.
The floors of these brldges are thorough-
Iy waterproo! and 28 lastlng as the
Pyramids, Thera ara &lx plles of
ssphaltum paper embedded in asphalt on
top of & layer of concrete, and on top
al r_hega & sonerate pavemeul They will
pot lexk & drop, !

Frelght Line Carried Ower I‘assenger'
Yard.

A lengthy winduet, partiy of salld ma-
sonry and parily. of steel, catries
frelght tracks of the Long Tzland Rall-
road  ever Lhe pabséager (racks of the
Long Island Rallrodd and & part of tha
Sunnyside Ynrd, connecting the frelght
rurd an the -Ea.al. ‘River front, . belwacn

th |t
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GREAT “DOUBLE” ENGINES PULLING THEIR FIRST TRAIN

pablte o producing - 50000 . kilowatts of
alectrical power. Only about two-thirds
of thig 15 uged now, twe dynamos of
8,000 kKllawatiz each, twa ‘of 000 each
and two of 3.000 each belng In eperation.
The last-=named two ore used for Nghting
the wards, tunnels and bufldings.

The Building hes a capaclty for dou-
bla the present amount of machinery, or
over. 100,000 kllowatle, and thls will ba
gupplied as neceagarys

aclty fap a bullding more than doublo
t ’i(zu the present onea.

: "PAIR” OF 4,000 HORSE-POWER ELECTRIC ENGIN ES THAT WILL HAUL

" L TRAINS THROUGH TUNNELS.

-

The Jot-has. n.ca-;

ir:ap avenue,

|1'-mprtr.} I'H 1.n\ prasticable exprnae,

switchsignals, have been losialled, lo-
eated upen ovarhead slgnal
glve molotmen or chglnemen the beal
possible view of the devieez conirglling
iraffic. A large brick sub-station has been
bulit at Winfield, and the power la fur-
nishad 4rom the powar house nt Loog
Island Oity for the whole eyetem.

All of the tracks io thls terrllory ex-

tween Winfleld and. Woadslde, havae heen
eonstructed to the rallroad grades da-
sired by the cliy, so as not only o go
over or under exlsting highways to thelr
full width, but sa ns ta pormit the open-
ing of future highways at a minlmuim
expenan,

Grade Crossing El{)lﬁnntud

In carrying out the new grades so as (o

urldg.n; to] or thirieen tracks for o dlstancs of two

sept tha portlon soon Lo ba lmproved bo- |

slfminate all danger at crossinga 1t has
been necessary (o ralse or lawer the old,
Iracks A maximum of about 16 Tect. Al
Maple Grove or the new Kew station, |
fJust north of Richmend ML, a radieal|

|

1-1ﬂ-ﬂ11'lrn was-mate-from. the-ald _allgn-J

ment, and the rond wae siralghiensd al
A heavy exponss, golng throngh the Rich-
lmond i11lla Gaif Cleh gronnds, eliminat-
ltng two dangorouws curves and  #aving
Inhm-r 00 fopt In Alataness A cup @0 feet
tin depth wae made through Forest Park
"h!l'l* heavy rancrele reialning walls hav- |
ing to be yaed fo poartiens of the ont. |
In the ehangnz of the track gradea
fnn the maln  Unes between Jamalea and
..‘i‘-1.m¢1|'l Junellna avop 0000 lana  of
(earith weee handled and u-:urLs £, 000 tang
iof brides ates), CRridges 160 fect s«
1ut-m:th eaclt have heen  bullt over Ja-
imatea akenwe, Hillside and Metropal
avenurn, 48 fenl aver Lefferis avenue.
twa 2 fest bach over e Vel unapaned
girecta op the Manfi praneriy
]mnm‘l HIL, &0 fect over Unlon turnplke.
BN feat each over Arcan. Cantinental ﬂ'.‘:-*i
'Yellowatone avenurs, 61 feet over Ponel-
ope avenun, 100 féet aver Waodhaven ave-
nue, &0 feel over Caldwall avenus, 6R feel
over Orapd sireer and 19 teep nver Mane :
all of which lengtha ares the
nltimnate giresf widitha provided for In :h¢1
[finn] plane of the Barough of Quirons,
i Oine of the aotahle featurés af (he con- 1
Atrpciion 1o where the weatbound 1rack |
af the Heeskawasr Doach Diviaion fa ear.
Ireled vnder the Teur iracke af the maln
|!inﬁ_ caming o the grade.of .that dine

Hen

This wnderneath oroas- |
PMenn-
Laylvanin Rallrand ta sategusrd 1He -mml1

To Makn ﬂ!xly Miles an Hour on L. 1.
R, R. Maln Line,
A great majorlly of the parsenger tralna

atb “.I-f‘h-| E

{

jaeveral huadred feer (o the poatth of e |
| polnt of crossing.
“!"ﬂt in Inthie Ve of palley af the

R

yvards provides for the elévatlon of twelve

miles from the ratlroad sheps at Morris
Park, on ithe Atlanide Avenue and Mon-
tauk diviziops, and the nertherly houn-
dary of Richmond Hill on the maip ling
on the west, to Washington Street Bridge.
Jumefsa, on the sast, and on the 014 South
Road Yor Locust Avenue route, 'as far as
aud fRcluding South street;, Van Wyck
avenus, Reckaway road and Gullford
gtraet, are-to bo provided for by amplo
eneningd,

Tha maw undertaking to be begun early
In the fall wiil invelve the use of 2.000,000
oubie yards of material for embankoent
wark, and tha company I8 golng to Cold
Spring Statlen, twenty-one miles cast on
ita Wadlng Hiver Division, to get the
material. which =il Be transparted on

bound to Loog: luiuud. Clty and :slanhat-]

“tha [

THE LAND OF PROMISE.

‘How New York Can Take
Gare_of-/chﬁ. Coming Millions,

WHY THE ISLAND CAN’ T HELP GROWING

By John E.

Is pow lqcrmalng ak . the. .rale
of more than 250,000 persons a
Fear.
Brosd Inerease |n- populatlon
within the city llmits of New York was
310,863. Tha ofcial death reeord of the
ity showsd 70,081 deaths. “This glves a)
not galn In population of 280,752 people,
-Dut -t yedr 1809 "was 0ot tha  baAnmEr
year for increase In population |n MNew
Yaork City.  The t.l‘ll_lr was slowly Tecov-
ering from the recent panlc. The largest
inereazs In population: in MNaw York City
was in the yenr 1907, In that year thera
was about 333,000 loereaze Io the £IU¥E
population,

& a° noled [mc
bave been great new tranalt facllities
opened In the clty but what Ita rate
of increase in population has been tre-
mendously nr:calera-ted ‘LAast year, g poor
year, the net lnerease In population of
tha efty was over 250,000 peopla. "With
the wonderful new {ransit facllitiea whicn
will be In.operation wilthin a few months,
and becausa of thesa facilitlas, the ciiy's
rate of Increase In population must In-
erenssy lremendously. Further than this,
special-conditions ecall for & great added
population to come to Mew York outside
the city's normal rate of increpse. Great
Industries which are now golog “imtae
Long Island City sectlon of Greater New
Tark wll eall, within twelve months, for
& pew population to man them of prm-
ahly not less than 83,000 people,

Last ‘year's rate of Imereaze ln poula-
tion wes 250,000; At that rate the citye
Increasé In pepulatlon would bte ope mll-
tion in four years, or twe milllen In
olght years, O actount of the new tram-
ait tarllities and the new industries which,
becauss of now conditions are coming
here and will bring added new populg-
tlon, the probabllities are that the city's
Increass In populstion within slght years
will boe. nesrar three milllon than two
milllon people. Tt 18 probably safe to edy
that the uitru net lncrease in populatlon
within the mext elght yeara will mot be
lezn lha.u. two and one-half million paople

If This Is So, Where Cnn the I‘enple
=t Z Gof

1f this is o0, where ¢an this phenomenal

ease 'In population go. and what will

q’ﬁ’g effect on renl’ eslate? These peopls
must g0 where they cao get homea within
tha lmit which they can pay . for them
and where they can get qulck apd eom-
fortable transit te and [rom the city's
center.

The New York subway 13 now carrving
the greatest passenger (raffe of any tran-
glt line In existence. Diirlng the twently-
cight days of February of-this year, 1910,
the aubj‘u}‘ carrled n little aver 22,000,000
passengerd,  This fa & [ittle mora than
-E-m:ﬁﬂﬂ people per day, The subway can
never CArry¥ -many more people (o the
northerly section of the elty than it le
earrying -now.- -Every other lina -of tran-
sit runhing northward In the cliiy I8
enrrying In thé riah haurs lta maximum
capaclty at the present time.  Noo néw
subway running to the outlying sections
to tha north of the clty can be bullt and
put in operation fn legs (han flve yoars,

a ern

our

chra to Jdamalen,

e

Durlng tha yoear. 1909 the

1 will count them all.

Thnmpsun

HE nnnﬂrutmn of Mew Tork Clty[city in ttm next few Yemrs! tn.nnm. bu

carrled to the oorth.

Six tracks all told w111 run frnm Hnn-
hattan to New Jersey. Ofithess’ unh'
feur (the MeAdoo tunnels) are calering to

read Company iz catering to, and  will
have,- the greatest-through traffle of Any. -
rallrdad fn the world, They make, apd

will probably heve almast =all of ‘tha
through passenger trafllec which thay, can’
handle. In consequence of this Lha:r BTS
not msking a strong bld far suburban:
traffie into MNew Jerzsey. However,

.These slx tracks, logether with the far=

sibly ‘carry as-a maximum about 1‘:{-.&&&
people per hour, ang they never can carty
more than this nomber af pacple. Thuy
are now carr}'ing.,-prnba.hl) about m:r GM
people’ per hour.-. It will be seom. from
this that the lgcresss In'populetion which
it will be poseible lo carry to
sey is comparatively small.
The ferries runnlog to Staten Iutau&
€Al mever CArry more than 10,000 paopis .
per. Wour. Where can this teemiog - (n-
erease In populdtion go? Ooly s small
number ‘can go to the nérth: seme, but’
not & large. proportion, can go to New
Jersey. Staten Island Is practically out

tiona.
sotlh.

Long Island=—the Land of Promise.

Long Ielapd .18 the only place laft fée
the comlog milllons of the ¢liy. Can it
provide homes for these milliofs? Tnobil

They cannot go norfh; or west pr

hattan and Long Island, but the new sub-
waye, tunnels and bridges are practically
obllterating the East River so far .1}
traoalt la copcerned. 1t I now del‘lnﬂeiy
prmrided that there will be ‘thirty-twa.
tracks Lo carr:r pasiengers {rom Manhar.-

tortably and qulckly, amd Lt Is practl-
cally assurdd that there will ba thirty-six-
tracks, The thifty-lwo tracks and - the
ferries which wiil continue to run -can
comfortably earry 450,000 poopla per hour,
and If they are unrkcd to their maximum,
like ‘the subway. they would probably
carry about 500000 people per haur

The translt situation hereln presented
means that, If New York City'a present
fopulation were Lo be distributed In har-

| meny with transic-fecilitics, mora than

ona mllllen and s quarter inhabitants
from Machatian and the Bronx would im=-

and more than feur-seventha of the cliy's;
future inerease In population would ;n
to Long Island. [
Did the greatest. rallway company ntl
America, with far-sighted and able busi=)
ness managoement, konow what It was do- |
Ing when it poured out [ts hundreds of:
milllona to earry people Lo and (rom!
Long Island? Did [t know 1t would havaj
the people to carry, and Inwest thegs mils’
[lons wisaly and well?

A new populatien coming to Greater.
New York within 8 fow years, aggrogat-
ing probably not lese than thrae milllon
people, with no other territory o accea=.
gible and so deairable for hnmr.*su 1s tha

The teeming I'IL'}T'IUI.EHCII.‘I cuming io

anawer Lo (hat quull.nh

Sl

e e e,

SIX TRACI( RAILROAD NEAR WINFIELD

o

————— %

New Jer-

subiirban trafiie. The Pennsylvanla Hall- &

wili--continte—to ~make,—their greatest
profit on through passepger traflic, aod !
wa

Ali told there nra._ ;

rlies which wlll contlous {6 run,. can’ poe-

of the guestlon under the prosent copdi-

recently the East River has formed am .
almost, lmpassable batrier between Mad= &0

mediately be moved over to Long Island,

ey

over which pmaengnra may ba carrlad. i

tan to Long Island and back agaln, eqm- . = " -
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