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Interesting Facts and Figures Concerning 
The Construction of the Great Tubes. 

i^JTERPRISE COST ABOUT $160,000,000. 

Hid' greatest railroad tunnel and 
, .reconstructlouvproject ever un-
.. :dettak"en."; to quote the words 

ol a famous engineer in refer-
'. ence:to;tb.a Pennsylvania Ralli. 
road's terminal* and tunnel plans In Mew 
York;Clty; Is the reeult of the 'workings 
pi an orderly system-. • . 

The ?160.000,000 spent on the enterprise 
represents the -gigantic method of pro­
cedure' of:-.the modern, corporation indus­
try. -The-coloseal idea could only have. 
been conceived. by men used to deallug 
mora'.•OP':ies8- nonchalantly with figures 
that would give the man of th"b" Street a 
Bwtmrhing In the'head'. 
' Aijdwhen and by whom was the giant 
project /planned ? In the completed ter-^ 
mlhel,; in- New' York City, which shines 
BO whltely In. all its beauty against the 
drab modern' city, two tablets have been 
placed at the Seventh avenue entrance 
in commemo'ratlon .'and almost. It might 
seem, l h answe^ to purjcruesUoh 

the station,, bears the followinginscrip­
tion:?;" - . ' ,: " - . 

VThls tablet -Is erected by the.Board of 

difficulties; eecont'ly, because 
greater number of tubes, and 
because they were built to stand a t re­
mendous, rapidly moving, -local and ex­
press traffic.' '.The tunnels or tubes 
themselves, consist of a series of Iron 
rings. -* The Installation of each ring 
meant an advance of two and a halt" 
feet. -Eleven segments and a key piece 
at the top complete the circumference, 
and an entire ring weighs about fifteen 
tons. The cast iron plates of sections 
of the ring have flanges at right angles 
to the surface, and It Is through these 
that the successive rings are field to : 
gether with bolts. The record progress 
for one day of eight hours on the East 
River tubes was five of these rings or an 
advance of twelve and a half feet. Hy­
draulic rams,' placed against the. flanges 
every few Inches around the tube; were 
used" to push forward Ihe-huge shields 
with-which the tunnels were bored. 

The type" of shield, used In the. East 
River tunnels weighed ,194 tons .and had 
nine doors in It, -through which rock, 
silt and ' sand was forced backward and 
taken' out,'" Though to a layman it seems 
actually marvelous, to skilled engineers 
the head ou meeting of. the tuucflsV dnv-

of the I all directions to take care of the pres 
thirdly! ent ; large traffic and the,, larger traffic 

The: "f^TeroTTlke'Trghr.'^s-oTie-enters- ^ing^-bllndly-towapd^a^i-4Hb&isj&deiu»th.e-
-xiver'8 bed, and guided;by. Instruments of 
the most precise kind, was a: mere iuoi-i 
dent: A deflection of a few Inches In 
the miles of tunneling would ha.ve been 

which will come with the uSe of the tun­
nels Into tho Pennsylvania station in New 
York. This will place/all parts, of Long 
Island and Its many seaside resorts with­
in easy reach of New York . City. To­
morrow, for In the construction of vast 
railroad improvements years count but 
as days, the New York Connecting Rail­
road, crossing the-East River on a four-
track bridge, will be completed, Xnd there 
will be established the first all-rail serv­
ice betweeirNew Eugland and the West 
and South by way of New -York City." 

P l a n Discussed b y A. J ; .Cassatt M a n y 

.Years A g o ; 
Years before' the appointment., ot the 

board of engineers which supervised the 
designing and construction, of the New 
York tunnel extension of tho- Pennsyl­
vania Railroad, A. J. Cassat'tv of the sys­
tem, said, one day to ' Charles \V. Ray­
mond, the engineer, that ho was unable 
to reconcile himself -to the idea that ft 
railroad of. the scope.of the Pennsylva­
nia should be prevented from entering 
tho most, populous and Important city 

TTt-Hho—coutrtry--rby—a—river—less—t-ha 
mile wide. The remark was the germ ot 
the present: huge improvement. The 
acquisition of control of' the Long Island 
Railroad in 1900 introduced new elements 
into tho situation, and opened the wide 
horizon of plans which The Eagle Is-cele­
brating to-day as bne of the most im­
portant events in the history of Long 
Island. With the entrance ot tho Long 
Island/ Railroad Into the schemes and 
computations of the railroad men U be-. 
came Imperative to provide for the most 
colossal short haul continuous system 
of transportation the world .has ever 
seen. It became desirable to extend the 
original project so as to - provide, not 
only for a great prospective lo al traffic, 
but .also for through passe lger and 
freight transportation to all parts of the 
New England States and to and Jrom ail 
points on the Pennsylvania'"' wjlsto# 

MEETING OF HEADINGS UNDER EAST RIVER. 
Directors of the Pennsylvania Railroad 
Company to commemorate the extension 

-lts-rallrnad svatPTn.inin N ' P V York City 
by the completion and opening of the 
•tunnels" and stations'," "and to record the 
names -of the directors and officers who 
shared the responsibility of authorizing 
and constructing the undertaking. 
. "The tunnels and stations were planned 
and constructed under the executive di­
rection and ' supervision of Alexander 
Johnson Cassatt, president, and Samuel 
Rea, vice president, of the companies.in.-, 
coj-porated in 1902 in' the states of New 
York.and .New Jersey, and later merged, 
constituting the Pennsylvania Tunnel and 
Railroad Terminal Company. 
'-•"Board'of Engineers and Chief Engin­
eers: • -' . 
. "Chairman. General Charles W. Ray­
mond 

North River Division, 

a ser'ious matter and a positive reflec 
tio'n on .'the men behind the work. Em 
phasis throughout the tunneling projects 

permanency, rather than on the money 

East River tunnels, opened to-day, were 
completed, the following Improvements 
were made by. the Long Island Railroad, 
preparatory to further improvements as 
the huge plan developed: 

Ellminatioa.of grade crossings In Brook, 
lyn. .. . ' - : 

Conversion of the Atlantic avenue sur­
face line to subway and elevated. 

Electrification, to avoid combustion and 
change of motive power, of 100 single 
track miles, and the further electrifica­
tion of a greater stretch of track later. 

Rj^djustrnerit of. rights^ oL.way and 
elimination. "of grade~ crossings- -in Bay-
Ridge and on the Manhattan division. 

The. cost of the New York tunnel ex­
tension, including the yards at Harrison, 
N.. J., and Sunnyside, L. I., is $100,000,000. 

The cost of the Long Island electrifica­
tion, Bay Ridge and Atlantic avenue • im­
provements, Glendaie cut-off, freight 
yards and new equipment. Is $35,000,000. 

The cost of the New York Connect 

"A. Soltd City- From"the " ^".~ 
^ East River To a Point 

Thirty or Forty Miles Out; M 

RALPH PETERS, PRESIDENT OF THE L. I. R/R. CO. 

T h e \ e n g t h over all of the Eas t River 
dlvlslonS tunnels from the Pennsylvania 
Stat ion' to Woodside avenue, Long Island 
City,'Is 4.675 miles. There are two three-
track tunnels under.' Thirty-second and 
Thirty-third streets to Sixth .avenue, 
twin tunnels' under the samo. streets .to 
the First avenue shaft, and then four 

Previous to the month's ' in which Mi*4 concrete lined,, cast Iron tunnels undor 

It tost- to -attain-these desired-factors 

fhe/East River to Long Island City. At 
Long Island City the tunnels rise to the 
surface and go through the Sunnyside 
Yards to their final connections with the 
Long Island Railroad. From the Penn­
sylvania Station to First avenue is 5,199 
feet; from the First avenue shaft to Long 
Island City, under the river is 3,955 feet; 
from the Long Island City shaft to Portal 
Is 3,950 feet, and, from Portal to Wood-
side avenue is • 11,580 feet. The' Sunny-
side Yards covering 153 acres are treated 
elsewhere in this number. They^Jmve 
73 miles of tracks and storage capacity 
for -1,500 cars. The minimum capacity, 
in trains-per- houc_of_all Jhe^.Pennsyl-
vania tunnels Is 144, "and the "proposed 
initial dally service will" consist of about 
601T Long Island' t rains and 400 Pennsyl­
vania' trains. The northern side of -the 
big white station in Manhattan, extend­
ing along Thirty-third street, has been 
assigned for the passengers of the Long 

.Island Railroad, into this part of the 
station all Long Island trains will con-

expensive- section of the East River di­
vision. Where, there was rock it was 
usually covered by a-few feet of sand, 
gravel, and boulders intermixed, but, In 
some places, where the rock was at some-
distance below the tunnel grade, the ma­
terial met in tunneling was quicksand; 
the nearest parallels In work previous? 
ly done were soma, of the tunnels under 
the Thames, particularly '..the Blackwell 
tunnel, -where open gravel was passed 
through." 

Bids were received and opened De­
cember 15, 1903. The firm of S. Pearson 
& Son, Limited, of London; .submitted a 
proposal for building the. tunne l 'by , tho. 
shield method, on a'modification'of the 
percentage plan, and ' as this firm had 
built the Blackwell tunnel within the-es­
timate ,of cost, and-was the only bidder 
having.such an experience and,record la 
work In any way. slmljar to the : East 
River tunnels, negotiations were con­
tinued between that-flrhy and the "rail? 
rpajQwynpany." After several months of 
negotiatT5nV:a"c'dntract" was entered-Into 
on July 7, 1904, with the Pearson firm. 
On account of the extent of the-work 
embraced in ,this contract and^the dan­
gerous exposure to comprogfed air r * 
qulrea in most.of it, it vvas divided Into 
three residencies. 

The opening of-the tubes to-day marks 
afftir>U-»n»TrR»»rnft'd ta.^ft^hiillt^nUiUv-,hv^-ha^^v

c 'n," l l^'n ' r,n* rn7° ,»^kflT;flffl^Tlprl"tr'vnces | the completion of the work here 'set? 
" " ' ' Pennsylvania Railroad and the New ftnd exits are provided, so that this sub- [rorrTr 

urban traffic so vitally important to York, New-Haven and Hartford,, is about 
$14,000,000. 
- Pennsylvania Railroad Improvements in 
the State'of New Jersey, $10,000,000. 

The grand total for the whole vast pro­
ject is $159,000,000.. 

Tliu' 'fOllawma;wau^liig ami luiii 

East River Division, 

m 

. "Chief engineer 
Charles M. Jacobs. 

"Chief'engineer, 
Alfred Noble. 
-_ "Chief engineer, electric fraction and j 
station-construction, George Gibbs. 
. "Chief engineer, Meadows Division. I 
William H. Brown; retired March 1. 190S; j 
succeeded by Alexander C. Shand. I 
• "Architects, New York Station, Mc- j 
Kim, Mead & White. j 

•' '"Engineers, station, steel structure and i 
machinery, Westinghoiisc, Church, Kern 1 
& Co." , . - • ; . . • j 
' t h e tablet then recites the names of j 

the directors of the railroad company. j 
•The other tablet gives the dates of 1 

franchises, the composition of the rapid 
transit commission that made the grants, 
and then states: 

"The construction of the tunnel exten­
sion was begun June 10, 1903. The two > 
tunnels under the North River and the 

'.four tunneU' under the" East River were 
built by Bhields driven from each side of 
the respective rivers, and union . was 
completed by the junction of. the last 
tubes on the. following dates: 

"North River tunnels. October 9, 1906. 
' . " E a s t River tunnels. March IS. 1909." 

"These were the first tunnels for stand­
ard railroad trains constructed under 
tnese rivers. 

**The construction of the New York sta­
tion building was begun May 1. 1904. 

"The principal contractors w<5j,e; 
."North River tunnels. O'Rourke .Engin­

eering Construction. Company. 
.."East River tunnels, S. Pearson & Son, 

Inc. 
. "Crosstown tunnnels, East River to New 

York station, United Engineering and 
Contracting Company. 

"New York station, excavation. New 
York Contracting Company; erection, 
George A. Fuller Company. 
- "Bergen^ Hill tunnels, William Bradley. 

"Meadows division. McMullen &. Mcttof:-
mott. H. S. Kerbaugh, Henry Steers, Inc. 

"Sunnyside yards and approaches. Deg-
non Realty and Terminal Improvement 
Company, Naughfon Company and Arthur 
McMullen." 
• These then are the men and firms to 
whom the Pennsylvania Railroad feels 
that it is most Indebted-for the complex 
tlbn of tho giant plan conceived when 

' It wag seen that the great eastern com­
pany mus^ either enter New York City, 

• Qr submit to tho designation ot being 
a'second class system. 

B u i l d i n g of T u n n e l s an "Undertaking 
W i t h o u t a Precedent 

AB tho railroad men say, the construc-

P l a c i n g of Concrete L i n i n g W a s Cpui 
p a r a t i v e l y Easy. . 

When the tubes were through from 
end to end the work of putting in the 
23-inch concrete lining was immediately 
begun. This was completed in short 
order. On each side of each completed 
tube there is a three-foot bench, which 
serves as a walk and under which are 
carried' conduits for telegraph, telephone, 
signal and power wires. . The men who 
worked in the tunnels were protected as i 
^ • t t ^ a s science is able to .safeguard j nels and the extension system,Into Long 
7ln>se precarious-.tr.sks. Men who had ' i s land when approached by The Eagle 
worked on the giant Simplon tunnel, tin- iwith. a request for Information regard-
der the Alps, in Egypt. South Africa. | lng his part of the ' work. He gave a 

E n g i n e e r Gibbs Tel ls of Electr ical 

E q u i p m e n t . 
George Gibbs, chief engineer in- charge 

of electric traction and tunnel construc­
tion, had not completed his: report' on 
the electrification of the East River tun-

Brooklyn and to the Eagle's readers will 
be handled , Independently and ' with a 
maximum of facility. 
Some of the: Difficulties T h a t W e r e 

Met a n d Solved. 
Some of the. difficulties- which .beset 

the men who tunneled the ' East .River 
are set forth as follows, by Charles W.' 
Raymond, the engineer, In- an introduc­
tory paper On the tunnel extension proj­
ect as a whole, read before the Ameri­
can Society of Civil Engineers recently: 

"Experience has shown,: as was an-1 
tlclpated, that it Is much more difficult 
to construct tunnels In such material as 
occurs in the East River and on. the 

SUNNYSIDE YARD ENTRANCE TO TUNNELS UNDER EAST RIVER. 
England and in this country on tunnel 
projects were employed. They were a 
seasoned lot and suffered little during 
the construction. Tunneling under the 
East River was a difficult process. The 
shields passed ' through 
coarse sandL gravel, boulders and bed 
rock, ns w'cTNfts varieties of clay. , The 
work was finally completed and hero is 
what the Pennsylvania.'railroad .In Its 
booklet _on the work. "The New York 
Improvement and Tunnel Extension' of 
the Pomisylvania Railroad," has to say 
<\n the connecting o f the greAt -system 
Tilth the Long Islaiid Railroad: 

"One of the most Important features 
of- the Pennsylvania Railroad's Nov 

summary of some of tho Important parts 
of hie work, hbwever. 

"The electrical equipment," he said, 
"will consist of the third rail direct con-

tlon of the tunnels undor the North and i York tunnel extension Is Its relation to 
East rivers, attaining a maximum depth [ the Long Island R.K.—a subsidiary line of 
below mean high water, and built for a ( the Pennsylvania. In addition to the many 
heavy and high speed traffic of groat j millions the Pennsylvania Railroad has 
volume, was nn undertrking without a!spent for the four, tunnels under the 
precedent. Ot the two systems of tun-(East River, and the vast station and 
nels installed, the East River tunnels terminal In Manhattan by which all Long 
constituted by far the nicest difficult l lsUnd will benefit, tlxi Long Island RMI-
problom, first bocaus* of the engineering Iroad fs increasing' Its own facilities ••" 

quicksands ,\ nectlon system, similar to that now In 
! , i s e on the Long Island Railroad, and In­
terchangeable with it. The power for the 
tunnels will be obtained from the power 
house In Long Islaml City, which has a 
capacity of 40,000 kilowatts, or sufficient 
to move 1,000 trains a day. Tho power 
will be transmitted directly at high volt­
age. lh r0ugh. ; gCjaplea. .to, .sub-stat.lons, 
whero tho voltage will boT reduced, the 
power changed from alternating to direct 
current and fed into the third rails. Tho 
Pennsylvania trains nnd the through Long 
Island. Railroad trains will bo drawn by 
dbublo electric engines, the most power­
ful In the world, built on a new model 
and capable ot hauling an Immense 
weight. Those engines are, of 4.000 hor«e 
power each arid will draw 1,000 tons on 

l a level or 550 tons on a tunnel grade 

New Jersey side of the North River, than 
In more homogeneous material such as Is 
found in the greater part of the North 
River. During tho process of construc­
tion under the East River, there were 
frequent blowouts through fissures opened 
In tho river bed and the"'bottom of tho 
rivet over the tunnel had to bo banked 
continuously with clay to check tho flow 
of the escaping air. The tunnels are 
made Just large) enough to allow the pas­
sage of a train ,with perfect safety as lt; 

was boltoved that with such an arranges 
incnt thorough- ventilation- would be-fie? 
cured by tho motion of thd train. Ex­
perience seems to Justify this assumption, 
but in order to' secure perfect ventila­
tion under unusual circumstances, such 
as the stoppage of trains in the tunnels, 
a complete ventilating plant will bo pro­
vided. In tho North River funnels the 
concreto lining in tho Invert and In the 
arch was reinforced by lonpltudinil ptccl 

dent engineers were in charge ot sec­
tions of the tunnels:. Charles L. Har­
rison, general assistant and directly5 in 
charge of .all parts of .'the work; George 
C. Clarke, resident engineer, on • the 
Thirty-first street and Seventh avenue 
work; George Leighton,. resident engineer 
of the Thirty-third street lilies and of 
part of. the East River' tubes; James 
H . . Brace, who- succeeded him; S;. H. 
Wocylard, resident engineer east from 
Long Island City;. Henry Japp, managing 
engineer; F. . M.- Green and Louis H\ 
Barker: »•• 

No freight Is to be handled through 
the terminal, passenger service alone hav­
ing the right of way. The equipment 
provided Is expected to accommodate the 
transportation; of, between 100,000,000 and 
140,000,000 passengers a year. 

One M a n o n ' W o r k T w e n t y "Sears. 
Charles M. Jacobs, engineer of the 

North River Division, in his report" on 
his wo/k, says that his first connection 
with J-he tunneling of the North River 
wa's early in 1890. when he was con­
sulted by the late 'Austin Corbin, presi­
dent of the Long Island Railroad Com­
pany and also of the Philadelphia and 
Reading Railroad, as to the feasibility 
of connecting the Long Island Rhilroad 
with the Philadelphia and Reading, or 
with the Central Railroad of New Jersey 
(the New York connection of the. Read^ 
lng), by a tunnel from the.foot 'Of At­
lantic avenue,,, Brooklyn, under the Bat­
tery and New York City, and directly 
across the North River, to • the ' terminal 
of the Central Railroad of New Jersey. 
Surveys; and borings were made, and the 
Metropolitan Underground Railway Com­
pany was- incorporated i n : the State of 
New York to construct the railway. Mr* 
Corbin, however, Mr. Jacobs states, was 
aware that in the transportation problem 
he had in hand the Central Railroad of 
New Jersey and the Philadelphia and 
Reading were not as Important factors 
as the Pennsylvania, and, in conse­
quence, he abandoned the scheme for a 
tunnel plan calling for a line direct to 

' the station In tfew Jersey. 
Meanwhile the matter progressed. The 

Pennsylvania Railroad, becoming vitally 
Interested In the plan, had a 8tudy--of 
the subject made by Joseph T. Richards, 
CiE.,' for a route beginning In NewYork 
at Thirty-eighth strcetJ|h<d-£arie- ,av1nue; 
thence crossing the E a s t R i v c r on a 
bridge and. passing around Brooklyn f'o 
Bay Ridge; thence under the lower bay 
and Nafrows to Staten Island, and across 
to the.mainland, reaching tho New York 
Division of the Pennsylvania Railroad 
at some point between Rahway and 
Metiicheri. ------ - •- --;-—-•- • 

These were tho first plans, considera­
tion of. which in later years led to the 
details worked out to completion to-day. 

Samuel Rca, now the Pennsylvania's 
second vice president, started an inves­
tigation Into the various routes which 
had been, projected for extending the 
system Into New York City by rail or 
transit, and reported, because of the lim­
itation of tho tunnel scheme to, rapid 
transit trains and becauso of the draw-

By R A L P H P E T E R S , . , , , ; ] 
P re s iden t of the Lone I s l and R a i l r o a d . ' V j 

- * ' ' - - - . ' - • > - - • - • • • . . . • - . , - ' > ' . » 

N September 8, 1910, the Long Island Railroad will be linked * 
the railroads of the United States by its Own rails through thA 
greaftuiijiels and station of the Pennsylvania; ' » [ 

The electHc'<tfairis of the Long Island Railroad wfll runyfjr̂ r&V 
the Pennsylvania station in Manhattan and from Flatbush avenue, Br6ok^:>-
lyn, where a connection is made v?ith the Manhattan subway, to pracdcatlj^ 
all the points in Queens and Nassau Counties. Within a year, this^elw#ij|| 
service will be extended so that all of the stations in Queens andKas^u^' 
counties will be taken care of with electric train service, running direct t< }̂ •' 
Manhattan and Brooklyn without change of cars. This means that one carjL. \ 
live on the North Shore as far as Port Washington and reach the hearer 
of the city in thirty minutes, y ^v 

A million peoplecQuld locate on the North Shore Division and stil» 
not overcrowd that va^rand beautiful section of Long Island. It meanfc 
that the territory in the center of the island, as far as Garden City And 
Hempstead and Mineola, wilj be within thirty-five minutes of the hearts;. 
of Brooklyn and Manhattan. Another million people could be located it* 
this section without overcrowding in any respect. _ *<•-•! 

Part of the through trains from Greenport and Amagansett w i l l ^ ' 
run in and out of the station by electric locomotives frorri SunnysidiEr;' 
yard, but all other steam trains for the time being will run in and out br>; 

— Long-island Citv,as^at,present. transferring both Brooklyn an^ Maj^ha^nuy^ 
passengers at Jamaica. This will be continued until througK electric; 
service .can be gradually extended to Whitestbne, Port Washington, Oyster 
Bay, Babylon and Qther points. ; v r ^ v 

Some confusion, and delay will doubtless be experienced at Jamaica 
and Woodside, but this cannot.be avoided until this"company can .com­
plete the remainder of its improvements-and get them in operation, v 

Long Island's greatest growth has been within the last ten. yeare. 
There is no question in the minds of those who have handled this vast 
amounts of money which have been expended in Long Island that the next 
ten years will show a greater growth than the preceding twenty years. 
There is, no reason whatever why Long island should riot be practically a 
solid city from the East River to a point thirty, to forty miles out.>'.LRfmly 
believe that that will .come much faster than.any of us can realiz^.x c > 

;.'••'1 believe there is no greater opportunity, to make "money. in misipart 
of the country than.to buy property and build houses on Lohj;;jsiafid.v - The 
population of-New York City must move out faster within the ;iieW ten 
years than it has in the past. The factories and wage earners" ar^ gradually 
being crowded out of the city. I believe that the opening of the .̂PerVniyl-
vartia tunnels will develop an entirely.new section of Ngw, York Cityvjwhich 
never before has been seriously considered as part of the citŷ  or^suitaible 
for .residence or manufacturing sites;. . I t is estimated that before;-the 
Pennsylvania tunnels have been "in operation" one year, at. leasrKtp.OOO 
additional commuters"will find homes' and places, to live ou t^ 'LoQg 
Island.-- In-^y'judgment Jrjte moyementf. to v.the country will be^ih) -at 
once, and the.territory adjacent to the railroad fr6rn^oodside"east^ 
every line out for twenty miles will soon ba lined with homesV:̂ ; <*|f|j^ ; 

; . There is no better climate; or more diversified^scenery andopportunity 
for pleasure than can .be found' on Long Island. Thê  communities^^fhat 
afe growing Up at the diffeirent points on the island :rhake" theirCown' 
pleasures and sports m ihb wAfbT fUSllltlg> .-llUlUlngj,t<UAUugr̂ »»tOM«g'%»d|1" 
alljkihds of outdoor amusements. There are a greatmany beautiful golf 
courses within easy reach-of the railroadi ^ .-.-: ;--"-• :~~^1^J1 iliZ-""'--\^ •'• 

Speaking from ah agricultural standpoint, the Long Island Road 
has proven beyond a doubt that everythingcan be grown onrLorigsIsland, 
and 500,000 acres that exist.jh Suffolk County, uncultivatedl can be?iurnedj 
into little gardens which wilLmakemany thousands .of peoplVveryvhapp^!; 

With the growth of papulation Will come more and quicker servicev .' 
There are many complex problems connected with the iriauguratfon' 

of this service, much duplication of train service, and, no,doubt/rriuch-iri^ 
"convenience at the transfer points and terminals. Be patient with^us.until', 
we work out the solution of these problems.- We handled %_er 220,0001 
passengers on Sunday, July 24. We will handle 300,000 on a similar;,;day:

: 

in 1911. We a r e doing otir best to give good service. Lknow wet Willi 
succeed, and Long Island will be famous the world over for its WonderfCtl} 
climate, its productive soil, its beautiful hills and plains, its woods |hcj| 
waters, and its attractive homes. •''-•• -''.-.; ' ;u\ 

backs caused by the use Of steam loco­
motives In full-sized tunnels, the plan of 

that had been evolved up to that time 
.The introduction of the electrical system 
In terminals was the factor which made 
the present system possible and feasible. 

H r . Corb in ' s P e t Scheme. 
The scheme of. Mr. Corbin tor a subway 

connection between Flatbush avenue and 
the Jersey City station of the Pennsyl­
vania Railroad took form In 1892, and 
Jointly wlth . the .Pennsylyanla Interests, 
railroad companies" "were'.'.'Incorporated.'"Iri" 
the respective states to build a, tunnel 
from the -Jersey City station, under the 
Hudson River to Cortlandt street, thence 
under Maiden Lane, the East River, Pine­
apple and Fulton streets, Brooklyn, to a 
location at or near Flatbush and Atlantic 
avenues. On May 9, 1893, these companies 
were merged Into the Brooklyn, New York 
and Jersey City Terminal Company, and 
estimates on construction were made to 
Mr. Rea pending application for the 
necessary franchises. 

That part of Mr. Corbin's plan which 
called for a subway under Atlantic avenue 
to the present Flatbush avenue terminal 
was not new, as a tunnel had been built 
In 1845 and operated on a part of Atlantic 
avenue, but had later been, filled up. 

The final decision to extend the" Penh1 ' 
sylvanta system into New. York andVr toj 

the . North River Bridge was the best -connect.if with the Long island.Railroad 

CROSS SECTION OF ONE SET OF TWIN TUNNELS 

I b-irs. but those were not Introduced Into 
Twenty-six of these clccti-to"locomotive's I , h f > E<*1 1 ,Uvf1 ' »»«*.*>•• At points where 
have been rontsructed and others will | 'nti««<U stn-ssns w>ro anticipated, »• for 
follow. Loc.11 trains On the Long" Island | lhswnce,...-whoro the tunnels pass from 
system will be run by motors as at pre 

m 

• H f 

H 

cot. The Long Island Railroad has now 
I 200 motor enrs and h-TK ordered 125 more 
1 lo provide for the Increased traffic. \ i l 
jof tho Pennsylvania tunnel trains will be 
of steel cars. Including sleeping, dining 
and parlor cars. 

i "This clof-irlfWMon Is th^ most Impor­
tant feature of modern railroading when 
taken In connection with the growih >̂f 
population in the big cities, it has al.?i 
nude a place for the engineer that a few 
ycats ago h*> did not have, it has i!-
forded opportunity for the use • of spe­
cialized Information, in a high degree; 
has simplified tho transit problems of the 
cities; is effective, secure and highly wt-
Isfae.tnry, The electric system notS* belnr; 
Installed by tho Pennsylvania for the 
benefit ><r the people of S'cw York ,\n% 
Wng Island is the most colossal ever pu-
into service. The wor'k here- being d<>ne 
has never been matched And, -indeed, 
never again in this eonntrV rhay ^t 
matched. -Kventnally the. ebtlre system 
In and Around the city will move un^er 
ft single motive powtr," \.\. 

Mr, Olhbs is responsible for the «lec-
trie/>l work In station buildings n.Man 

for the benefit of the people. In d dp?enj 
states, as it will be seen,.was'not reaelt'ed; 
in an off-hand manner, but was the' result, 
of years of. painstaking study and inyeStL--
gatlon in which all routes, plans and aug-'. 
gesttohs either originating wi th ' the ;com-j v 
panles concerned or suggested to' ttiem; 
received their full measure of. appreoli-) 
t loh. '-• . .-. ' A' . -' ': V. >; .̂V; •' 
Shield Me thod Bes t fo r E l v e r Tunne l s ; 
- The- shield' method- of-driving- the :Ea8t{ 

River and Hudson River tunnels waisndts 
adopted without careful consideration and; 

study. • Two other systems in particular! 
were" proposed and studied; caisson, cop-' 
struction and the freezing process. : t h 0 , 
lat ter method was urged very stferindusly;." 
and when bids were Invited in 1903 bidders 
•were Informed that alternative methods 
would be taken Into consideration." ^MjJst 
of the methods urged included the- -use; 
of temporary structures in thd river or'dfj 
floating plants; and wore rejected," for pn"ê  
reason, becauso they would interfere "se­
riously with river traffic. 

Railroad men believe that the'comple­
tion ^of the tubes will' revolutionize 
suburban . conditions In and'around New 

, York. The completion of the N6rth Riven 
These 'plans were submitted "to the first I tubes will practically eliminate from the: 
Rapid Transit Commission and were re­
jected. Other plans of somewhat similar 
character were broached and considered 
with the Pennsylvania Railroad and.the. 
Long Island Railroad acting as Independ 

river tho Pennsylvania fferry boats..carry­
ing 92,000 passengers a. day, to the inter­
est both of the people carried and the 
general river traffic. The East River 
tubes" will leh' j to d6liway>"Willi"tbV ferry- -

ent parties and without coming to any traffic^to some^extent, and will proyjdo 
very amicable agreement. The situation, 
however, was entirely changed when the 
Pennsylvania acQulrcd the local road and 
the conception became weld»d. From 
tha t time It was not something Over 
which two companies with divergent in­
terests were bickering, but a single pro­
ject to which a great united organization 
was bending,Its best effort*. 

a quicker and "more advantageous method 
of home-going. I t Is because of these 
facts; because tho project to-day c6m-
pletcd Is one of the biggest this country 
has ever seen: because i t means much to 
every" one, and most of nil to tho peoplo. 
of Long Island, that The Eagle Is to-day 
telling In detail the Btory of how the 
tunnels came to be. 

SECTION OF THE UNDEFUUVER TUNNELS IN PROCESSJ2EJEKCMMJOR 

rO(Nk to soft ground, the shell was com­
posed of steel, instead of cast iron 
plfttes. 

"One ot the most important questions 
connected with the deslftn of these tun­
nels was their probable stability und*r 
the lrtnE continued action of a heavy 
and rapid railroad traffic. The tunnels 
ar^ lighter than the materials 'hey dis­
place, even when the weight ot the heavy 
live load Is Included. In the East River 
thft character of ^ho material seemcii to 
Justify the conclusion, that the tunnels 
would not be .displaced even inv-Yr the 
action of the live load. In the \*orth 
niver the question ot supports was con­
sidered, but was eventually deemed un­
necessary, and was given up. 

Alfred Noble, past president, Am. 8">c. 
O.K., has written a detail ot the) work 
•>f the SEaai Itlver tunnels, which sup-
pi enicTfts ihe general paper of Mr. Ray­
mond, jii. 

"The borinRS," he says, "revealed two 
depression*) or channels .where th$ rock 
surface pMsed below the grade of thfl 
proposed tunnels, these depressions being 
separated by a rock reef which* extends 
down stream from Blackwell* Island. It 

i 

hattan, the yards, terminal, tracks, slg-jj »*« recognised from the Inception of IW 
nal system, locomotives, eleotrlcitl equip-:! project th i t^ the tnnnela uodor the East 
ment and power hotsse*. ^ : River woaWK be the most dimcull and 
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Storage Yards for the Entire Pennsylvania R. R. 
System at Long Island Gity, That Gost Millions. 

LONG ISL,AND R.R.'S-BIG IMPROVEMENTS 

HH head end front of the great 
aye tern of Improvements; ' on 
Long Island carried, out Jointly 
by the v Pennsyivania and Long 
Island railrpadis a s a part of, 

p great terminal, systena ô.f . the two 
5rWd« .In the City of .New,York ' t s the 

u^ys lde-yard , - 8%fd to be {fievla-rgest 
nd iaost scientifically arranged passen-
• r «ar yard In thi world. > 
I t has « to ta f area oM90 iacrea, to be 

>*uwd for the purposes of car stprajra 
s*n<l for the cleaning end overhauling of 
Siiay ooaohes and Pullman cars and eun-
tplylng the la t ter with food and clean 
"Jautidry; also for the making.up of tralne 

^preparatory to the i r t r ip to the big depot 
In Manhattan, whence they are to be run 

U>T«r aH parts of the trunk oystem of the 
; Pennsylvania Railroad, V \ 
•i,;Four;tracks^-wlil-run through the yard 
^ ip , the openings Into the tunnels and ex-
^plttslvely for the uee: of the Long.Island 
'^rtellroad trains on their way to t h e Man-
^hattan terminal. a t "Seyenth. avenue and 
^ffhlrty-thlrd street.: The above named 
t racks ~yri\\' accommodate the t r^ i i3 ;<j>f 
•toth vthe m a i n ; Une and North Shore 

I diVlsiunsrof-the-Long Island- Railroad air. 

taken that not a drop of water shall ^get 
into the tunnels, the coat of the drainage 
System exceeding $200,000/ - - A : :" . 
,i Small trolley-cars suspended high In the 
air from overhead track wires will travel 
back and forth over t rains-and between 
the. supply'.'houses- and the Pullman cars, 

. carrying t h e supplies of llnjtfn, ice, "wines 
and food, and carrying the* employes as 
they make their, way about the yard. .__ 

2,8QO,000 •STarda of E a r t h Moved , 
In the construction of. this yard the Deg-

non Contracting Company moved 2,300,-
000 yards '• of ear th and cut down a pla­
teau from1,200 to 1̂ 500 feet In width and 
"nearly a mile In length and from forty to 
fifty feet in height. The material was used 
in filling in about 200.acres of low-lying 
meadovv submerged a t high, tldes^aaftf cov­
ered with an unsightly green spun, hid­
den from sight for a great: portion; of the 
year by a rank: growth,Ot" tali^meadpw 
grass, A large part" o t this is now'cov­
ered with railroad tracka, The total cost 
of this yard, including the land, has been 
over- $6,000,000.' : . :.' '. ";•;'.- '••••"••• •»;. " 

, \ C r o s s e d , b y B i g Steel V i a d u c t s . , 

This great train yard is traversed by 
eight stately steel bridges and viaducts 
providing for carrying Long l8land'vClty 
highways Over or under the network of 
bracks. Some of these—vladucta_coat 

Fourth and Sixth streets, where the 
freight t rains are un loaded" from-•-the 
barges to the floating docks of the Mon-
tauk Division, souths Of the Sunnyside 
Yard, and not far from the Queens Coun 
ty COurt HOuse. This viaduct passes'over 
Borden avenue and Third street and is 
carried over Dutch .Kills Creek by means 
of a ll t t-brldge.. All of the freight from 
Long Island City to Jamaica and other 
points connected with the big Jamaica 
freight.yard, including Brooklyn/will be 
carried over the viaduct and the Mon-
tauk Division. The -construction of this 
overhead line, i t is said, has cost a mil­
lion dollars. . ?. 

• S ix teen Big: T o r d BuMdings . ';;}, 
;-. Extending In a row along the north side 
Of the •yard from the- big Thomson: ave­
nue bridge over -half a mile -easterly" to 
the Holfey well ̂ street bridge are the slx-
teen::yard~hulidlngs,;all of brick and con­
crete,: and. nroproofvcohstructioh through­
out, and -some of them-big: structures. 
The list 'A includes' "the: following:, carpet 
shed; stores ,and v-corflrnlss^ary" building, 
storesVand lavatory, oil and 'lamp.house, 
sand house, '.battery: repalrsbulldlng. ln-
pectlon 'buildlng.machlne snbp, shed over 
wheel pits, boiler house..sub-statloh. four 
signal cabins, F," H-">"Q and R , . and um­
brella .sheds. -

a^CiKf^Jh^sn..ACcUrjyljBg_^e_J5h^ 
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T h e i t o n g Island Railroad Company, la. 
order to meet the extraordinary demands 
that will be 'made upon it resulting from' 
the.expected increase of travel that"-will 
follow the direct transportation of pasr 
sengers without change of cars to the "big 
western terminal in the hear t ot Man­
hattan, has spent several millions of 
dollars In the imprpvement of the main 
line between Jamaica ahd Sunnyside. Yard 

GLENDALE CUTOFF, SHOEING WHERE R(>CKAWAY RAILROAD TRACKS 

I |r»aa724s^ii?ointly by them, the unlori be­
t ing, .effected,by means of a new \nter: 
[iflcklng plant a t Wlnfleld. and various 
rjnmp* crossings" In Sunnyside Yard. 
1 The r.esultvbf\this .;Union is" that'>three( 
t fa ine-can -he . run side 'by-'side, in the-
same direction during; the rush hours of 
morning'or evening,.leaving one t rack for 
the fewer trains'go.ing In an opposite dW 
xeefionand giving the four .track line the 
capacity. orTa six^ track road., , 

• Two'more lines: will be added for the 
Kew York Connecting Railroad, which 
Will ho :tled to the Pennsylvania Railroad 
line for a-through passenger service be-
iween the trunk lines of Jho" la t ter and 
all New EnglSSd, polnts-'on, the. Hne of 
i h e : ;New -York, New Haven and x | a r t ; 
ford Railroad. 

" Y a r d Conta ins 7 3 Mi les of 1*rack. 
^ The yard "Is ;5,650 feet in length and 
1,660 fieet "in. width. Only 153 acres Is 
nised at present, but the remainder Will 
ba brought" into service as -needed. There 
a r t 73 miles of - tracka In the yard; ar­
ranged :4a a system of loops "that wili 
haVe a capacity for the storage of 1,116 
^ra ,^ which will be increased eventually 
to oyer 12,000 cara in the storage section., 
_ A n ideajpf the size_ of the etorage sec­
tion ^maybe gained from the fact that the 
•Waldo avenue yard in Jersey^Clty has a 
capacity of 320 cars, and the, total 
capacity of the big Long island Railroad 
yard, at Long Island City Is 350 cars. 

The portion of the Sunnyside yard used 
exclusively for a coach and Pullman stor­
age yard consists of 11 tracks spaced al-
iernateiy 26 and IS feet, center to center, 
and as tracks divided into groups of 8 
each, with a spacing of 14 feet. These 
t racks vary" in length from 950 to 1150 
feet* : ' . - ' - . -

Water will be supplied for the whole 
yard and the big Long Island City power 
house from a reservoir.south of the main 
tracks, which will be filled from wells 
near the Honeywell street viaduct. Au 
.independent sewer and drainage syfeem 
has been installed, which has ample 

'.capacity for all needs. The big central 
! main' Is six feet by nine feet, and the 
youtflow.Js ..carried .through.;the Payntar 
i avenue main of Long Island City "to the 
East River. ' ' . 

I Bvery. possible precaution has been 

high as half a million dollars;-The/Thom­
son avenue structure, , extending'""-in.. a 
southeasterly direction' over twenty-five 
t racks-of the' ' railroad' yard from"'"the 
.Queens .County, Courthouse, is a .ma'ssive 
:Btruct,ureV:i',l66."feet•Iff'length and 80 feet 
In width, the roadway-being SO feet, and 
the sidewalks each id feet in width. Pro-
vlsioh' is" made : for two trolley railroad 
tracks -to, cross the structure: ih the near 
future.: The columns supporting the four­
teen spans o t . th i s ^bridge are protected 
by a 6-foot high, solid concrete waLU In 
the construction of thls.bridge there '.-were 
used 3,305,464 pounds of:rolled steel and 
1,404 cubic yards' of concrete. ,in the re­
inforcement of the concrete there were 
used 293,342 pounds of steel, bars,' 6,613 
pounds of expanded metal and '2,211 
pounds of'.welded wire fabric; The above 
gives an idea of the solidity of construc-
tion-of all the bridge's of' the yard.. 

Diagonal street, a new highway extend­
ing from the Queensboro' Bridge plaza 
southerly to the intersection of Thomson 
avenue and Van Dam" street, is carried 
over the railroad yard to Its full width, 
100 feet, by a steel, bridge about 1,200 
feet in length.: . 

Steel V i a d u c t 1,000 Feet ' 'Long. . 
Honeywell • s t reet is carried over the 

yard b y ; a viaduct 1,000-feet in length. 
An. excavation 40 feet in' depth had to 
be made at this point. Harold avenue 
goes over . the^ yard partly.' on a viaduct 
supported by pillars and partly on an 
earth'-"^embankment", with"Ba'tural" slope 
sides. 

Tho railroad is carried over Gosman 
avenue by ' a heavy ten-track steel bridge 
with abutments'700 feet In length. I t also 
goes over Laurel Hill avenue and Gos­
man avenue by equally big structures. 

M .The Hunter 's Point avenue bridge car-
"rles that highway over the westerly in-
trance to the yard at a height .'of 40 feet. 
The floors of these bridges are thorough­
ly waterproof and as lasting as the 
Pyramids. There are six piles of 
asphaltum paper embedded In asphalt on 
top of a layer ot concrete, and on top 
of these a concrete pavement. They will 
not leak a drop.. 

F r e i g h t L i n e Car r i ed Over F a s s e n g e r 
Y a r d . 

A lengthy viaduct, partly of solid ma­
sonry and partly; of-steel,, carries the 
freight tracks of the Long Island Rail­
road^ over the passenger tracks of the 
Long island Railroad ahd a part of tne 
Sunnyside Yard, connecting the freight 
yard on the 'East River front,, between 

front-of the block on Front s treet , Cong 
Island City, between" Third and Fourth 
streets, and half. i ts depth between Front 
street and East avenue, 200x260 feet, con­
tains the, machUietgt-.that supplies the 
power for the entire electrical operation— 
122 miles of ..electrified main lines of the 
Long.; Island Railroad and eleven miles 
of sidings for the same. 

There are in this house 32 boilers, set 
in batteries of two boilers each, with a 
capacity of • 37,500-horsepower, or ca-

-bhtrqlTrg-of thu;Glendale-eut-6ff, 1-a: 

bound to Ix>ng Island City and Manhat­
tan will go over this high-speed main 
line. No.frelght trains will be run over 
the,l ine, andMt will be as free ae possi­
ble from all causes for delay. With 
all - the . improvements with, --which 
i t i s . equipped, there will b e . ho 
difficulty in the powerful electric motor 
t rains, making-more than sixty m l l e s p e r 
hour, The' running time between Jamaica 

"; 

tho ; lat ter for the bringing of trains dl 
rect from Far Rockaway .and Rockaway 
Beach "to Sunnyside Yard and the tun­
nel .entrance. Three or four millions 
more will be spent In the elievatlon of 
the tracks between Jamaica station and 
the northerly boundary.of Richmond Hill, 
and between WInfield Junction and Sunny­
side Yard, and of the North Shore Di­
vision, from, Sunnyside Yard to a point 
between Winfleld Junction and Elmhurst. 
"~Tn*"carrying*"cratr_the-already completed 
improvements the main line has been 
four-tracked tor Its entire - length, and 
every, grade crossing has been eliminated 
between- -Jamaica -yards- -and.-Wlnfleld-
Junction, a distance of about eight miles. 
The^brldges and' cuts and embankments 
Ijiive been made of sufficient width to 
'acconrmodate-slx-tracka-wbenever.-neededT-
T.wo extra tracks have been built be­
tween Whltepot Junction and Sunnyside 
Yard for the accommodation of the Rock­
away traffic coming upon the main line 
from the Glendaie cut-off. 

The Glendaie cut-off t racks . cross over 
all tbp highways between Glendaie sta-
tion and WETCb'po! JullllllUU Û  iUyUUs'Uf" 
a high embankment and massive' steel 
bridges. 

The entire main line and the Glendaie 
cut-off have bee-equipped wi th- the best 
form of protected thlrdsrall -construction, 
all ready for electrical operation^, and 
100-poiind steel rails have been used-for 
all tracks. -

The roadbed Is one of the best and 
most substantially constructed in : the 
United'•; States, being stone ballasted 
throughout. The grades are very slight 
and the tracks are straight between Ja­
maica and Win'fjeld.- except for one easy 
curve at Forest Hills. The latest mod­
ern automatic, all electrically operated, 

rmtaal-to-Alanhattan will 
eventually be.reduced to twelve or fifteen 
mlhutee. V 

Next fall there Is to be undertaken, 
Jointly by the railroad and the: City of 
New York, a groat work for the further 
elimination of grade crossings on the 
main line and North Shore divisions that 
Will involve an expenditure of ISjOOO.OOO; Or 
$4,000,000, five-sixths to be borne by the 
railroad. •; 

Thl6 work Involves the Woodside lm-
prbvementi,—which wlll..he_ab.out._o.h.e .and 
one-quarter miles in length; the building 
for three-quarters of the distance west of 
Winfleld an embankment to, cross Thom-
eon-avenue by a-massivesteeUbridge, 20t> 
feet In length, allowing for the full pro­
posed width.of that highway, laid out as 
Queens Boulevard on the official map._af 

• the-c i ty .—-—.. - .—-— -,• - - -T—•.- - - • 
The tracks will go under the highway 

a t the westerly end of the improvement 
for about a quarter of a mile, passing 
under Woodside avenue. 
. This work will do .away not only with 
the dangerous-crossing at Thomson ave­
nue, the most -traveled automobile hlgh-

""". I Tr .»£ 'T .1 l i . a r -nn iMla«MW g _qi ipp n ^. 

THE W&M® O F i l H i 
How New York (Dan Take 
Care ot^the, Gomirig Millions. 

WHYTHET&LAND GAN"KHELP GROWING 

" B y J o h n E . T h o m p s o n , - •> - -

HE population of NeW York" City city in the next few years: carihpt-be 
is .now. increasing at ..the rate 
of more than 250,000 persons a 
year. During the year. 1909 the, 
gross increase in: population 

carried to the north. :' v ; j -V ' ^ - - - , ' ' ;. 
Six tracks all told will run. from-Id"an-A 

hattan to . New Jersey. Of '\these':only, 
fcur (the McAdoo tunnels) are catering to . 

boro -Bridge with Jamaica,.and also coon, 
to be traversed by a double-track trolley 
line, but it also eliminatesvtwelve other, 
grade crossings in a densely populated 
city-.built section, besides doing away with 
two bad curves.-.-: It- will als"6 reduce the 
length of the track in this section 550 
feet. Where there were formerly two 
two-track lines west of Winfleld, one of 
the"North"Shr»re..Divislan,„and.;the other 
of the main line, there will hereafter be 
a tour-track line for both. This union 
will be effected by means of a' new inter­
locking switching, plant a t Winfleld, and 
various jump crossings In Sunnyside.yard. 

The proposed improvement of Jamaica 

within the city limits of New York was suburban traffic. Tha Pennsylvania: Rai.l-
320,863. The official' death record of the road Company is catering t o , ' and will 
city showed 70,081 deaths.—This gives a 'have,- the greatest-through' trafflo of any 

GREAT "DOUBLE" ENGINES PULLING THEIR FIRST TRAIN. 
pable of producing 50,000 • kilowatts ot 
electrical power. Only about -two-thlrdfc 
of this is used now, two dynamos ot 
8,000 kilowatts each, two of 6,000 each 
and two of 3,000 each being In operation. 
The last-named two are used for lighting 
the yards, tunnels and buildings. 
• . The htiUding has a capacity for dou­
ble the present amount of. machinery, or 
over-100.000 kilowatts, and this will be 
Supplied as necessary; The lot-haa. a ca-

aclty for a building more than doublo 
tfta^slV ot thepresen t one. 

"PAIR" OF 4,000 HORSE-POWER ELECTRIC ENGIN & THAT WILL HAUL 
v * TRAINS THROUGH TUNNELS. 
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swltchslgnals, • have been Installed, lo­
cated upon overhead signal bridges to 
give motormen or enginemen the best 
possible view of the devices controlling 
traffic. A large brick sub-station has been 
built at Winfleld. and the power Is fur­
nished -from the power houso at Long 
Island City for the whole system. 

All of the tracks in this territory ex­
cept the portion soon to ba Improved be­
tween Winfleld .and.Woadside. have .been 
constructed to the railroad grades de­
sired by the city; so as not only to go 
over or under existing highways to their 
full width, but so as to permit the open­
ing of futuro highways a t a minimum 
expense. ; 

Grade Cross ing FAtynlnated. . 
In carrying out the new grades so as to 

eliminate all danger at crossings It has 
been necessary to rolse or lower the old 
tracks a maximum of about IS feet. At 
Maple Grove or the now -Row station, 
just north of Richmond H411. a radical 

}dcVfirtur? ~w7ts--Bwidt> -from the =-okl_».llkn-4„= » 
ment. and the "rond was straightened at 
a hcavv expense, going through the Rleh-

;mo,nd illlls Oolt Club grounds, elimlnat-! 
; lng two dangerous .curves and saving 
inbout 500 foct In distance; A cut 50 teet 
i in depth was: made throusth KorcM Park 
j hills, heavy concrete reialnisig walls hav i j 
ling to he used in portions of tho cut. 
1 In the chnns-nz of the track grades j 
jon the main llhca between .Jamaica nnd j 
«.WIu(iold Junction over TOO.Oto tons ot i 
: earth were handled, and nearly i-WO tons 
iof bridge stcol. nrldgcs 100 f ee t . ^n 

length each have been built over Ja- ! 
malca aVcnuc. Hillside and Mctropolltf.nl 
avenues. 46 feet over Lefffrta avenue, j 
two it feet each over as yet unopened 
streets on the Mann property at Rich­
mond Hill. 60 feet over fnlon turnpike. | 
SO feet each over Arcan. Continental and 
Yellowstone avenues. 60 feet over Penel­
ope avenue. 100 feet over Woodhaven ave­
nue, 60 feet over Caldwell avenue. 66 feci 
over Grand street and TO tee; over Mau­
rice avenue, oil of which lenstths are the . 
ultimate street widths provided for in tho} 

1 final plans of the Porough ot Queens, 
j Ooe of the notable features of the con-
! struction is where tlr? wCAUhonnrt track 
(of the Rockaway Peach Division Is car- J 
fried under the fcur tracks Of the main L 

line, coming to the grade-of . that Slrie.j 
jvse.verAl hundred feet to the north ot the j 
i point, of crossing. This underneath Cross­
l in* la In tho iiae of policy of the Penn­

sylvania Railroad to safeguard life and 
property at any practicable expense, : 

To Mftko S ix ty Miles n n H o u r oil %TT, 
R, R-. Main Line. 

A great majority of the passenger trains 
v.-; .; .. . - : , , • \>i 

yards provides for the elevation of twelve 
or thirteen tracks for a distance of two 
miles from the railroad shops at Morris 
Park, on the Atlantic Avenue and Mon-
tauk divisions, and the northerly boun­
dary of Richmond Hill on the main line 
on the west, to Washington Street Bridge, 
Juroalca, on the east, and on the Old South 
Roadjpr Locust Avenue, route, as far as 
and deluding South street; Van "Wyck 
avenue, Rockaway road and Guilford 
street, are- to be -provided- for by ample 
openings. 

Tho now undertaking to be begun early 
in tho fall will involve the use of 2.000,000 
cubic yards of material for embankment 
work, and the company is going to Cold 
Spring Station, twenty-one miles cast on 
Its" Wading River Division, to get the 
material, which will be transported on 
cnr3 to Jamaica. 

giV« 
net gain, in population of 250,792 people, 

-but -the- ye&'r;7^0?"*was "hb"r"the~bannST 
year for Increase in population in New 
York City. T h e ' c i t y was slowly recov­
ering from the,.recent panic. The largest 
Increase in population-in N e w York City 
was lh the year 1907. In that year there 
was about 333(000 increase in the xlty's, 
population. . ' 

i t is a- notea !a!ct tha t ' there neVer" 
have been great new transit facilities 
opened in the city but what Its rate 
of increase in population has been tre­
mendously accelerated. Last year, a poor 
year, the net increase in population of 
the city was. over 250,000 people. With 
the wonderful new transit facilities which 
will be In,operation within a few months, 
and because of these facilities, the city's 

"rate pf Increase in population must in­
crease tremendously. Further than this, 
special, conditions call for a .g rea t added 
population to come to New York out3lde 
the city's normal rg.te .Of increase. Great 
industries which are now going ' in to 
Long Island City section of Greater. New 
York will call, within "twelve months, for 
a new population to man them of prob­
ably not less than 80,000 people. 

Last year's rate" of.increase In poula-
tion was 250,000: At that rate the cltye 
increase in population would be one mll-
tlon in four years, or two million in 
eight years. On account of the new tran­
sit facilities and the hew industries which, 
because of new conditions are coming 
here and will bring added new popula­
tion., the probabilities are that the city's 
increase in population within eight years 
will be nearer three million than two 
million people. I t is probably safe to' sky 
that the city's net increase in population 
within the next eight years will not be 
less than two and one-half million people." 

I f T h i s Is" So, W h e r e Can . the People 
.-•'• Go? 

. If this is so, where Can this phenomenal 
increase in population go, and what will 
be Ke effect on rtal'estate? These people 
must go where they can get homes within 
the limit which they can pay for them 
and where they can get quick and com­
fortable transit to and from the city's 
center. 

The New York subway Is now carrying 
the greatest passenger traffic of any tran­
sit line In existence. . During the twenty-
eight days of February of this year. 1910. 
the subway carried a little over 22,000.000 
passengers. This is a little more than 
810,000 people per day. The subway can 
never carry many more people to the 
northerly section of tho city than it Is 
earrying^ow. . Every other line of- t ran­
sit runhing northward in tho jelly is 
carrying In the rush hours its maximum 
capacity at the present time. No nfew 
subway running to tho outlying sections 
to the north of the city can be built and 
put in operation In less than five years. 
The teeming population coming to our 

any 
ralirdad In the world. They make, and 
wilt- -continue^-to; —maker-^tbeir^. greatest;'.--. 
profit on through passenger traffic, :and • 
will probably have almost all of the 
through passenger traffic which they/caU-: 
handle. In consequence of this they .aire 
not making a strong bid fqr suburban-
traffic Into New Jersey. . However; we 
will count them all. Ali told there are, 
IMB1,' MJi TffgHB il UUlllUg 'Lti • 
over which passengers may be carried*'-'."•-; 
These six. tracks, together with the fe"r- : 
rles which will continue to run.-can" pos- ': 
slbly carry as- a-maximum about 176,060 
people per hour, and they never can carry" 
more than this number of people . -They] 
are now carrying,,probably, about i20,'000 
people per hour. •. It will ,he seen, from' 
this tha t the increase In population which 
it will be possible to carry to New Jer-. 
sey is 'comparatively small. * . 

The ferries running to Staten Island-
can never carry more than 10,000 people*, 
pe r hour. Where can this t e e m i n g - i n ­
crease In population go? Only a small 
number can go to the nbrth; some,-but r 

not a . large • proportion, can go to New ;• 
Jersey. Staten Island Is . practically out' 
of the question under the present condi­
tions. They cannot go norfhr or west p r 
s o u t h . . ; - . . - ' - . ' • - . . ' • • . • . • • " - : . : ' ' - • . • ' - • • : : - . ' ; ' . ; ' ( . 

L o n g I s l and -^ - the 'Land of P r o m i s e . 

Long Island Is the only place left for 
the coming millions of the city. Can i t 
provide homes for these millions? 'Until 
recently the East River has formed an 
almost, impassable barrier between Man- V 
hattan and Long Island, but the new sub­
ways, tunnels, and bridges are practically ' 
obliterating the East River so far i a 
transit is concerned; It is now definitely 
provided that there will be thirty-two: 
tracks to carry passengers from Manhat­
tan to Long Island and back again, com-
fortably and quickly, and It Is pract i­
cally assured that there will be thirty-six-
tracks. The thirty-two tracks and the 
•ferries 'which will continue to r u n - c a n 
comfortably carry 450,000 people, per hour, 
and If they are worked to their maximum, 
like the subway, they would; probably 
carry about 500,000 people per hour. :;'.• 

The. t ransi t situation herein presented 
means that, if New York .City's present 
population were to be distributed lh ;har-
mony with transit - facilities, more ' than 
one' million and a quarter inhabltahts" 
from Manhattan and the Bronx would im--
medlately be moved over to Long Island,,' 
and more than four-sevenths of the ci ty 's ; 
future Increase In population would go! 
to Long- Island. -^^i 

Did the greatest railway company ot , 
America, with far-sighted and able busi-i 
ness management, know what It was do- ; 
ing when it poured out. its hundreds oti 
millions to carry people to and from.1 

Long-Island?- Did-it.know-.lt-Would.havaj, 
the people to carry, and Invest these mi l - ' 
lions wisely and well? 

A new population coming to Greater. 
New York within a few years, aggregat­
ing probably not less than three million' 
people., with no other territory so acces­
sible and so desirable for homes, is ttaa". 
answer to that question. >>'-'• 

SIX-TRAGK RAILROAD NEAR WINFIELD. 

JL.,^>...^—... „.^,:., ^-.^^.^^w, lmr mm iiniMinnlu 
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