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INTRODUCTION

PATH passengers over the years have been asking penetrating
questions about the pioneering rail rapid transit system they ride., The
Hudson and Manhattan Railroad, which the Port Authority Trans-Hudson (PATH)
Corporation agreed to operate, improve, and maintain beginning on September
1, 1962, was a railroad rich in history. Two years before Custer's last
stand, the first ugtnwn tunnel of the Hudson and Manhattan (H&M) Railroad
was under way in 1874--the first tunggi of its kind to traverse beneath the
rocky river bed of the Hudson. Lives were lost, tunneling methods were
replaced, capital investments collapsed, and work on the tunnel was abanduned-
and resumed often before it was finished three decades later. ‘When it was

*

opened to the public on February 25, 1908, The New York Times claimed that

the obstacles which had been overcome made the tunnels a greater engineering
feat than the Panama Canal. This is perhaps difficult for the modern commuter
to appreciate--living in an age of moon exploration--63 years hence.

Some of the perennial questions asked by PATH passengers about tﬂeir
'sub-aqueous" rail system, as it was regularly called years ago, include the
following: Why are there numerous tight curves in the tunnels, especially at
the New York approach to the uptown tunnels? How come 19th Street Station lies
dormant? Why were there separate train platforms at Hudson Terminal for out-going
and in-going passengers? What methods of construction were used in building the
tunnels? Is it true that there were special H&M cars for women passengers only?
Why did the Hudson and Manhattan Railroad go bankrupt? A concise history of the

old railroad reveals the answers.



NEW YORK AND NEW JERSEY PRIOR TO 1874

New York City was gradually expanding uptown by the early part of
the 19th Century, there being few other places to expand considering Manhattan's
enclosing water boundaries. New areas of industry and commerce were opening
up on the West Side, north of Canal Street. Principally to serve the commercial
needs of these new areas, ferry routes were established between them and the
national railroads that terminated on the banks of the Hudson in New Jersey.

g

With the establishment ﬁf-ferry sergg%e between New York City and New Jersey,
bankers and laborers alike had the option to move across the river, living in
New Jersey's suburban Eumfﬂrt. So it is fair to say that by 1850 conditions
of population and commercial growth created a need fnr‘transpartatiﬂn across
the Hudson River which would finally result in building a rail system under the
river itself.

It was by no means coincidental that most of the Ereat national
railroads serving New Jersey terminated their service directly opposite
downtown Manhattan on the New Jersey shore. For an unusual feature of thez
New Jersey shoreline is a rocky ridge extending down river from Nyack to just
north of Hoboken. This ridge is referred to as the Palisades. It was the
sheer uneveness and hardness of the Palisades that drove the railroads to
terminate most of their New Jersey service at facilities in the Hoboken-
Jersey City area, facing lower New York City.

The railroads acquired large grants of land on the Jersey Shore,
building large terminal and yamrd facilities, With one exception, all these
railroads were required to ferry their passengers and freight across the

Hudson. The singular exception was the New York and Hudson River Railroad,

which entered Manhattan from the north at Spuyten Duyvil,




A mile in width and 40 to 60 feet deep, the Hudson River constituted
a formidable barrier to the people of New Jersey and New York. Before
the opening of the Hudson and Manhattan system, about the only way to cross
the Hudson was to board large steam ferryboats owned by the Pennsylvania
Railroad, the New Jersey Central, and other railroads. Although they were
at first rather simple crafts, increasingly efficient ferryboats were
introduced to meet growing commuter demands. By the turn of the century,

Ipatg had been deglgned_fﬁich could meye in both forward and reverse directions,
and load and unluéd from eifher end. In addition, long dock-like bridges,
hinged at the shore with the ferry-end resting on floating pontaons, helped
speed cargo and passenger flow.

These newer ferryboats had steel hulls, cvefhanging decks, and a double
carriageway for vehicles in the middle. Some had an upper deck with large cabins.
They were often driven by not one, but seven propellers--located at the bow
and stern. In contrast, the older boats, prominent prior to 1874, were steam
driven side paddle-wheels. On the other hand, the newest boats in service -
by about 1905—three years before the opening of the H&M system=—were 206
feet long, with a top speed of 12 knots, and a passenger capacity of 500 sitting,
and twice as many standing.

Even so, the average ferry crossing between New Jersey and New York
City one-way took 32 minutes, while passengers were to make the same journey

aboard the Hudson and Manhattan trains in just three minutes. In 1908 that

saving of time made the H&M system an immediate big hit with daily commuters,




COLONEL DEWITT HASKINS BLEGINS TUNNELS IN 1874

For many years no means of crossing the Hudson River existed south
of Albany (145 miles up-stream) other than by ferry boat. Continuous land
transportation between New England and states to the south and west was
therefore necessarily interrupted by ferryboat service. This situation
prevailed until 1889, when the Pougkeepsie bridge was built--crossing the
Hudson 75 miles.?nrth of the mouth of the river. Still the desire for some
means of crﬂssinéfthe_;;ﬁer at New<¥brk City besides using ferryboats, persisted,
The idea of huilding-a mile wide bridge--given present day engineering knowledge--
was considered far flung indeed.

The construction of a tunnel was considered to be the only reasonable
way to unite New Jersey and New York City,and when Colonel DeWitt Clinton Haskins
moved to Manhattan from California about 1873 he decided he would build one.
Haskins, an English born civil engineer, was well known for his excellent work
out West with the Union Pacific Railway. When he saw the need for underwater
tunnels, he worried about what construction methods he would use until fiﬁhlly
he developed and patented his very own.

If the on-again off-again history of the tunnels under Haskins
direction is to be understood, a brief explanation of the construction methods
Haskins wused must be given. Let's let Haskins himself explain his invention.
His patent of February 3, 1874, reads:

"Be it known that I, DeWitt Clinton Haskins, of Valejo Solano County,
California, have invented a new and useful improvement in the art of tunneling.
Three features constitute the leading characteristics of my invention. First,

the use of compressed air acting directly upon the excavation walls to prevent

leakage or caving. Second, the use of temporary flexible plugs to stop leaks.
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Lastly, the partial refilling with earth of the completed tunnel to diminish
the area of the surface exposed to the action of the compressed air."

In other words, compressed air would be pumped into the tunnel as
it was being built, thus holding up the ceiling and keeping water from coming
into the tunnel. 1In this way, any loose material or seepage encounteradin the
roof or tunnel walls would be prevented from caving in upon the workman by

compressed air; dangerous debris would be held up against the ceiling like

flies.

A

If thia-desqr{btinn of HasRins' tunneling methods strikes the reader

as dubious, he may take comfort from the fact that Scientific American also

predicted Haskins' failure, terming it '"inevitable.'" 1In its issue of December
12, 1874, the journal acknowledged that while the air compressing apparatus
was useful in conjunction with other tunneling methnds; 501bs of air pressure
alone was insufficient pressure to prevent falling debris and cave ins. The
clumsy, costly caissons, shields and other appliances, it wrote, were heretofore
thought necessary, but Haskins discards them. Haskins patent is, indeed,
"a new wrinkle in the science of engineering." L

As hinted earlier, people were talking up the idea of bridging over or
tunneling under the Hudson River as early as the 1850's. But it wasn't until
May 22, 1873, that Haskins converted talk into action by incorporating this
long range enterprise under the name of the Hudson Tunnel Railroad Company.
It began with a stock authorization of $7 million dollars. Another company

was begun under the laws of the State of New Jersey on May 26, of that same

year. DeWitt Haskins, founder and originator of the under water tunnels which

would later mature into the H&M system, was named company president. The express




purpose of the enterprise was daring and difficult: to tunnel under the Hudson

In such a way that New York City would have a connecting transportation link

with railroads terminating near Jersey City.

The following year, on May 19, 1874, the two companies were
consolidated as the Hudson Tunnel Railroad Company, with capital stock authorized
to 510 million--an increase totaling $3 million dollars. With this, the
company began{éi%rpreliminary work of digging a shaft at the foot of 15th
Streé?ky Bu exac%&y where would the tunnel connecting to this shaft terminate?
At or near Washing%un S&ﬁﬁre, New Yggk City, if all had gone according to plan.
Part of the tunnel would then have gone under private property, and part would
have extended under public streets. Haskins had envisaged steam locomotives

-
hﬁﬂf the Delaware, Lackawanna, and Western Railroad as wgll as the Erie Railroad /ﬁ;\H

operating through his tunnels into New York, The 15th Street Siteﬂ;where the |

first shaft was dropped in Jersey Citg)*was located conveniently between thes&

. {twm rallrua%e-nni-a&l-i.’fﬂut this coordinated plan excluded the powerful |

Pennsylvania Railroad and other important lines, and this cost him their
legal harrassment during the early stages of tunnel construction.

The New York Sun wrote in mid-1874 that Haskins '"is confident of

success, that there is no stock for sale, and that members of the company have
plenty of money to complete the work, and are willing to pay all costs and
expenses.' This formidable optimism would be challenged early on.

The Jersey City shaft had been dug only 20 feet when the Lackawanna ;
Railroad took the Hudson Tunnel Railroad Company to court. The Lackawanna
argued that it was unfair to exclude its trains from Haskins' underwater rail ! (J/
r
system. Haskins' countered that the Lackawanna train terminals were located |
too far away from his tunnels to make a convenient rail link between them l
practical. But the Lackawanna Railroad was granted a court injunction against

© i



the Hudson Railroad--halting tunnel construction. Because of this injunction
and other legal bickering, almost five years lapsed until in 1879 Haskins was
permitted to resume his enterprise.

When work resumed, the shaft was dug to a depth of 60 feet, and a

tunnel heading toward the river was begun. The original tunnel plan was to

build ajzzﬁfti 26 feet wide and 24 feet high, large enough to accommodate a

double-track rail system. This original tunnel plan was altered in 1879,
however, in favor of a plan calling for two tunnels to be built--instead of

just one double-track tunne%l Each of the two tunnels weTe to measure 18 feet
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high by 16 feet wide., With the adoption of this plan approved by the company,

1
Haskins' compressed air tunneling methods were started--the diggings taken
from inside the tunnel being lifted to the surface and dumped at sea. Finally,
work was progressing without interruptiun. ’

- But not for long. A year later a severe leak flooded the tunnel
and cost the lives of 20 men. On July 21, 1880, Peter Woodland, of Jersey
City, was working at the heading with several other '"sand hogs,' as the
workmen were affectionately called. Woodland was apparently the first to ;

discover the inrushing water. In a moment of great heroism, he ran to the

door of the airlock, yelling to his fellow workers to run for their lives.

After eight workmen passed through the airlock door, he saw that unless the door

was quickly closed from the inside, all the escaping men would drown. Therefore,

in order to preserve the lives of the escaping men who had a better chance of

surviving, Woodland closed the door of the airlock. The inrushing water drowned

him and the others unable to pass. A memorial commemorating Woodland's
courageous deed stands over his grave today in New York Bay Cemetery, in

Jersey City.




At the time of the tragedy, the tunnels had progressed 280 feet
in the north tube and 15 feet in the south tube. Six months elapsed before
the 20 bodies were recovered during the installation of a new pneumatic
caisson,

The tragedy sent shock waves throughout the tunneling enterprise,
and on March 30, 1881, a new company calling itself the Hudson Tunnel Railway
Company was organized. (The name of the former company was the Hudson Tunnel
Railroad Company). Undaunted, Haskins returned to the business of boring

_ O
This newly structured company carried out severalmajor steps in the

beneath the Hudgﬁn.
tunneling operation.  First, it sunk a shaft on the New York side of the river
at the foot of Morton Street. Secondly, it extended the north tunnel on the
New Jersey side 1,542 feet, and the south tunnel was extended 570 feet. 1In
addition, iron plates were fitted into place and bolted, and 1900 feet of
brick lining was erected inside north tunnel "A''. The alert passenger may
notice this brick lining on PATH's westbound uptown service,

Financial and engineering problems didﬁﬁgiigzigiggrbetween the years
1881 and 1889, and tunnel construction was interrupted several times ﬁuring
this period. Even so, Haskins would not give up. He went to his native
England in 1889 and floated bonds there to the tune of over $2 million dollars.
The English contracting firm of S.S. Pearson & Son had agreed to back hdim,
When he came home, there was renewed hope that his dream of an underwater rail
system would materialize. Unfortunately, in 1890 another threatening 'blow-out"
occurred in the tunnels. As a result of this latest blow-out, tunnel contractors
apparently abandoned Haskins' compressed air methods--introducing instead the

use of the tunnel shield. The tunneling then continued without further accidents.




Although the shield method of tunneling was working out well, the
Hudson Tunnel Railway Company was to suffer a final economic relapse from -
which it would not recover. What triggerd this final relapse? It is not exactly
known. Presumably, the costs of changing tunneling methods and therefore

equipment, coupled with continuous legal pressure against the tunnel company
by unfriendly railroads, contributed heavily to breaking the financial back

of the company. It was a dark day for Haskins in 1892--to be sure--when his

contractors secured a lien againstcEpe tunnel company for $20,000.

'

A total of 4,076 feet of construction was completed in the north

|
|

tunnel, 160 feet from the New York shaft, and 3,916 feet from the New Jersey
shaft, In additian’:ﬁ'ﬁ?ﬂ feet of the south tunnel was completed by the
Hudson River Railway Cﬂmﬁany. With a }%&ﬁfpending in ‘court against his
company, all work on the rail system was stopped in 1892. No action was
taken for 10 full years beneath the bed of the Hudson River. Fatigued by

years of frustration, DeWitt Haskins gave up.,

WILLIAM G. MCADOO RESUMES TUNNELS IN 1902

It was left to a young Georgia born lawyer, who moved to New York
City in 1892, to somehow resurrect the dead tunnels, His name was
William Gibbs McAdoo., McAdoo was no newcomer to railroading. While practicing
law in Chatanooga, Tennessee, he became a trustee of the Knoxville Street
Railroad, There were plans to electrify the Knoxville horsecar line, and
though McAdoo's persuasive skills, he secured the large loans needed to complete
this modernization in 1890. He had also helped supervise this changeover in
motive power, having been a daily commuter of the Knoxville line himself. It
is an odd footnote in history that when McAdoo moved to New York City, he

reportedly did so to further his legal career rather than get further involved
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with rail operations. But like so many men, chance had different desigﬁs
on the course of McAdoo's life.

As it happened, McAdoo became a business associate of John R. Dos Passos,
a leading cﬁ?grate lawyer, and the recently appointed president of the bankrupt
Hudson Tunnel Railway Company. A foreclosure against his company had been
ordered by the Supreme Court of New York on February 28, 1898, and a 1aw.firm;
which represented the bondholders, purchased all the company properties.
Dos Passos put Mﬁﬁdﬂu in contact with Charles M. Jacobs and J. Vipond Davies,

\

Chief éngineer and depﬁﬁy Engineeriggspectively of the abgndoned tunnels,
for McAdoo had expressed a deep interest in reviving the underwater system,

Apparently Mt&dno'i experience with the Knpxvilk Street Railroad

e,

convinced him rhat running ele

ric rather than_ dteam trains throufh the

tunnels offered the best

lution in terms-of speed and comfort to the
What were the transportation conditions faced by the New York area

commuter around the dawn of the 20th Century? Accorddng to the 1900 Census, éiéle
there were about 3.5 million people living in the %ii? boroughs of New York ﬁﬁbp¢“ﬂj
City, the largest borough constituted by Manhattan_iiland with its 1.9 /?
million residents. The growth of Manhattan had been successively stimulated

by improvements in transportation facilities., First, elevated railways were

built between 1870 and 1880, and extended at various intervals, Secondly,

surface tramways were electrified in the years 1895 to 1903, Iﬁfadditinn,

there was considerable improvement in the speed and capacity of the elevated,

due to change in motive power from steam to electricity im 1902 and 1903.

No doubt McAdoo was particularly influenced by this impending local development,

as he began to favor electricity for the Hudson tunnels as well, Finally,




Mot oisdode it

the city's first subway--the IRT Eruadwaijim§5fé to 145th Street--was opened
in 1904, ushering in a new era in underground transportation for this region.
As described earlier, ferryboat service across the Hudson to Hoboken and Jersey
;KfCity was perhaps sluggish, but getting sophisticated,
Improvements in local transportation facilities were also largely

%M%"‘
great numbers of people to the—borsesRs——of Brooklyn

responsible for

and Queens, across the East River. The opening of the Brooklyn Bridge in
1883 had eacaura&gd thisﬂpattern; EES Brooklyn elevated trains entered
_“ﬁﬁnhattan riding ;vefngﬁe bridge since 1898, as did the electric tramways
beginning in that same year. Similarly, the Williamsburg Bridge, opened in
1903, also carried both the elevated and electric tramways.
About cna.ﬁillinn people were living within a 20~mila radius of
New York City on the west side of the Hudson, the census of 1900 reports.
Hudson Railway Company Chief Engineer Jacobs said that insufficient transit
facilities accounted for the comparatively slower growth of the cities and
towns of New Jersey's suburban area. 1In a paper deliverd at the Institutg of
Civil Engincers in London in 1910, he observed that although suburban New :
Jersey was not politically part of New York City, ''these municipalities are

essentially part of the same community. They are influenced by the same

natural forces which have caused a concentration of population around this

great port."

Jacobs also noted that 'since the New Jersey suburbs sat outside of
the jurisdiction of various New York commissions designed to investigate and
improve metropolitan area transit facilities, these commissions were in effect

powerless to assume responsibility for transportation between New Jersey and

New York City. Hence it was incumbent upon private enterprise to create adequate

= ]



transportation and in some way unite the people of both states.

Enter William Gibbs McAdoo . . .

McAdoo was convinced that essentially Colonel Haskins' idea of uniting
the people by rail lines running beneath the Hudson River was a good idea.

Evidently, McAdoo had dreamed up a similar Plan before he knew of the existence

of the abandoned tunnels. But was this dream workable? Yes. After inspecting

the pumped out tunnels, Jacobs and Davies advised McAdoo that the basic tunnel
structure and tunneling equipment Wﬂﬂ-ﬂ{ﬁﬁy. iTEEEEhéf hey estimated that it would
cost about $4 mifiinn dollars to cqgglete the tunnels which Haskins started in

.iﬁ?ﬁ; McAdoo sai; thagfhe would undertake to complete the operation. He would raise
the needed capital by forming several different tunnel companies--both New York

and New Jersey based--with plans for the eventual cnnsulidatipn of these

smaller companies into one large company. '

McAdoo's first:step in acquiring the tunnels was to enter into
negotiations in 1901 with the Bondholders Reorganization Committee, headed by a
Mr. Fnﬁ.lJennings, of the law firm of Stetson, Jennings, and Russell. The
bondholders of the bankrupt company agreed to let McAdoo take over and try to
complete the system,

In accordance with his earlier thinking, McAdoo formed three tunnel
companies in the year 1902: (1) The New York and Jersey Railroad; (2) The

Hoboken and Manhattan Railroad; and (3) The Hudson and Manhattan Railway.

What these early companies accomplished in the four years of their existence

was pretty amazing. :
The New York and Jersey Railroad got a franchise giving the Company
New York rights to build an underground line extending from Morton Street--

up Sixth Avenue--to 33rd Street. This is the present route of PATH's uptown



New York service. On that same day, December 22, 1904, the company also
obtained from New York City's Board of Rapid Transit Commissions, the option

to construct tunnels from 9th Street crosstown to Fourth Avenue--an option
never utilized, William G. McAdoo was the president of the New York and

Jersey Railroad, and Walter G. Oakman, president of the Guaranty Trust Company,

was designated its vice-president. (ihis was the first company and it formed

in 1902.)

The Hoboken and Manhattan Railroad, organized under the laws of New
Jersey, was respanﬁible_qu building a—tunnel from Hoboken to platforms under-
neath the Pennsylvania Railroad's Exchange Place terminal, in Jersey City.

Finally, the Hudson and Manhattan Railway, a New Jersey;based company
chartered on September 19, 1902, was responsible for huildin§~tqnnel connections
from Exchange Place, Jersey City, to a point in downtown Manhattan.

To fully understand the development of these and succedding tunnel
companies, it is first necessary to follow the progression of McAdoo's thinking
about the rail system he and his talented engineers were putting together.
Curiously enough, some evidence suggests that he initially explored the idea -pf
returning to Haskins' very first plan, which entailed the construction of a
single tunnel--through which narrow gauge trains would travel on a double-track.
If McAdoo did reconsider this design, it didn't hold his confidence for long.

In terms solely of tunnel size, the construction he finally authorized closely
resembled Haskins' revised tunnel plan of 1879: a plan calling for two parallgﬁl
single-track east and westbound tunnels spanning the Hudson. On the other hand,
McAdoo was to make highly innovative changes and additions in the design of

this underwater rail system between the years 1902 and 1909 that would constitute
a radical departure from Haskins' formulations,

Two of McAdoo's most important decisions came early on, First, he
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decided to use electric powered trains instead of steam dr;?en trains. In
fairness to Haskins, this decision took wise advantage of the latest advances
in railroad technology unavailable to his earlier enterprise. Evidently,

the go éhead was first given by McAdoo for tunnels accommodating

single unit electric tramcars, But after re-examining the severe week day
rush hour experienced by metropolitan ferry service, a new decision was made
in favor of multiple unit electric trains, Multiple unit electric trains
offered a prﬂmisfﬂg remedy to reducing the rush hour commuter squeeze; they
ran at cumparati;élﬁ h{éher speedsléih thereby enlarged rail service capahiliﬁies.
Generally speaking, tﬁese cars ran in such a way that they could be pulled or,
conversely, they could operate on their own power--independently of each other.
They would help get more people across the Hudson River faster.

A major reason for the sharp curves in PATH's uptown tunnels to this
day is directly related to the implementation of a multiple unit system, Easier
gradients, it seems, were desirable for multiple unit trains, as were wide
curves, But by the time McAdoo decided to use these trains, a good portin? of
westbound tunnel "A" had already been built. So this westbound tunnel, at least,
was not perfectly suited to the trains it would carry. Presumably, if the
character of the rolling stock had been known from the start, such sharp curves
and sometimes steep gradients would have been largely avoided.

McAdoo's second most important decision was to authorize the building
of a second pair of tunnels to carry passengers between downtown Manhattan and
Jersey City, New Jersey. 'No tunnels under the Hudson River would be satisfactory,"
McAdoo said, ''unless a system was provided by which people could be landed into
the downtown district of New York City as well as the uptown district." With

this pledge, an expanded tunnel network was planned. New tunnels would extend

parallel to the river from Hoboken to Exchange Place, in Jersey City, on the
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New Jersey shore., From Exchange Place twin tunnels would go under the Hudson,
terminating at Cortlandt and Fulton Streets in New York City. Of course, this
construction was in addition to the uptown line connecting Hoboken with New

York's Sixth Avenue and 19th Street area. The uptown line would eventually

continue up Sixth Avenue to a Hudson and Manhattan station located at 33rd Street.

The westbound and eastbound tunnels of the twin uptown tunnels were
designated tunnel "A'" and tunnel ”Bﬂ)respectively. The westbound and eastbound
tunnels of the dmwntqrn service were designated tunnel "E" and tunnel "F",.

For purposes of clarity, iE;is convenient to adopt these designations in some
of our descriptions of thé system,

McAdoo was a keen innovator. He was by no means being impulsive
when he decided to build the downtown tunnels. His New York and New Jersey
Railroad had apparently commissioned a study of commuter traffic between New
York City and New Jersey around 1903, The study revealed that a total of
90 million passengers a year rode ferryboats across the Hudson, with an annual -
traffic increase of 5 per cent. Of this total volume of passengers, 75 per cent
crossed the Hudson at points one-half to one-mile south of the original uptnwnn
tunnels, Thus it was only after utilizing surpr#ﬁ?;gly sophisticated methods

et

of passengeE{research that McAdoo authorized a new pair of downtown tunnels
to 'be built approximately one mile south of the uptown tunnels, Sheer%y{I;
terms of capturing an ever expanding commuter market, building the downtown
tunnels made good business sense,

A crosstown extension of the New York uptown service was also on
the drawing boards about this time which would run off the eastern corner of
the 9th Street Station near Sixth Avenue and proceed under 9th Street to a

terminal on Fourth Avenue at Astor Place. Among other advantages, this extension

would have permitted connections between the [&M system and theké£é>municipal

. city subway (now the lower portion of the Lexington Avenue line), but the

plan was never implemented,



(ﬁ%netbeless, this does help clarify the motivations behind the New York and
Jersey Railroad's aquisition of tunneling rights from 9th Street to Fourth
. Avenue, as previously mentinned) No doubt the crosstown Fourth Avenue plan
was dropped in view of the ambitious underground construction of the New York
City subway system in subsequent years, reducing somewhat the need for this
expensive extension. In sharp contrast to the downtown tunnels, the New York
crosstown extension began to lqék like a bad investment.
- McAdoo continued to follow through with his idea of developing various
m_”Funnel cnmpanieszb Dnuﬁfrch 20, 19qgj he developed the fourth such company,
the Hudson and ManhatFan Railroad--a name retained by McAdoo's large consolidating
company formed in 1905, when the four smaller companies merged as one. This
earlier and distinct New York company was granted a perpetual franchise under
the Hudson River from the state boundary line of New York to an area bounded by
Greenwich and Cortlandt Streets(ép uptnwg)and Church and Fulfnn Streets.in
. downtown Manhattan. This franchise was granted by the Rapid Transit Board in
November of 1903, and it helped speed the way for the later aquisition of the
Hudson Terminal site. -

How did McAdoo raise the needed capital for what had been a defunct
business enterprise? At least four factors were responsible. Perhaps most
vimportant was the fact that Haskins' original idea to build an underwater rail
system looked like a big money making opportunity. The problem was to assemble
a competent team of managers and engineers to complete it. Secondly, by 1900
the revolution in rail transportation was literally transforming the character of
a nation formerly wedded to horse drawn vehicles on land, and steam driven vehicles

on sea. If rail lines could now be built through rocky riverbeds like the Hudson's,

then the realization of this feat looked like a worthwhile and exciting chapter
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in the application of advanced railroad technology. For example, the conversion
in motive power from steam to multiple unit electrically powered trains naturally
enhanced McAdoo's proposals, increasing the dispatch and comfort of underground
transportation, Many investors said the ferﬁﬁf would be left behind, and they=—
. e
__Rerxe eventuaffii?ight.
Thirdly, McAdoo himself was a very persuasive businessman, and his

legal training was seen by investors as a big plus. It was probably a foregone
conclusion that legal battles would have to be fought in an undertaking of this
SCOope.- Eesides,kpe.had;already madeda good name for himself as a railroad
executive in Knnxvillé. In a word, he looked like the man for the job. Lastly,
once McAdoo decided to try and restore the tunnels, he proceeded to make
important business contacts which would help accomplish his ends. It was
probably not entirely by accident that he made the acquaintence of John R. Dos Passos

3

who arranged his first meeting with w%ssrs. Jacobs and Davies. It was after con-
versations with these three men that his plans really gained momentum. In J
addition, Walter C. Oakman,‘ﬁsginanifer who was appointed vice-president of Fhe
New York and Jersey Railroad, introduced McAdoo to managers of the conservative
and wealthy investment firm of Harvey Fisk & Sons, in the autumn of 1905, After
a thorough investigation of McAdoo's credentials and proposals, this firm decided
'to back McAdoo's enterprise. Clearly, McAdoo was a man of acute ability,
inspiring the confidence of those he met.

He knew how to reward those who put their confidence in him, too.
On Dcember 6, 1906, the four companies connected with the construction of
McAdoo's rail system were consolidated according to plan. The New York and
Jersey, Hoboken and Manhattan, Hudson and Manhattan Railway, and Hudson and

Manhattan Railroad companies became the Hudson and Manhattan Railroad Company,

Incorporated, with McAdoo as president. In addition, a group of diverse
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financial interests came together that same year anéjﬁf called the Hudson

Companies, The Hudson Companies constituted a subsidiary holding company |
. which managed real cstate properties connected with the tunneling. Fre=e—

'Einancier Walte;igakman went from vice-president of the dissnlve& New York

and Jersey Railroad to president of the Hudson Companies. McAdoo also made
the investor Wilbur C. Fisk the new vice-president of the Hudsnp and Maqhattan
Railroad. Fisk also had a seat on the Board of Directors of tﬁézizapaﬁ;?yfgy
1907, men no less in stature than J.f..Hurgan himself, in conjunction with

\

The First National Bank, and ather;f}rst rate security holders, had put their

F

financial faith in the tunnels beneath the Hudson. The Hudson Companies alone

=
TP was said to have had assegts as high as $16 million dollars when it was formed.

S /
CHARLES M, JACOBS DIRECTS COMPLETION OF OLD UPTOWN TUNNELS
The story of how the Hudson River tunnels were dug is the story of
. men and machines advancing new techniques in engineering. As will become
increasingly clear, McAdoo did not know how to build tunnels, but he did
know how to marshall men and money together and rally them on against slim,
odds to complete a great task.
The man who knew something about how to build tunnels was
Charles M, Jacobs, Jatobs was an English born civil engineer, familiar with the
methods used in building the Lﬁndnn Underground--the world's first subway
systeq}built in 1863. 1In addition, he had had broad experience in tunnel
and bridge construction on both continents, and was regularly commissioned
by major American railroads. He wasiizglnently qualified to tackle the job
of completing the abandoned uptown tunnels, but the hardships of that enterprise

would place great demands on his ingenuity. So difficult was the task at hand

that no tunnel construction had ever been done anywhere that would anticipate
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the problems which Jacobs would encounter. The London Underground, for example,

had been bored effortlessly through the soft clay of the Thames River,

in contrast to the stubborn sediments of gneiss and mica schist awaiting
Jacobs' efforts, not to mention silt and hard rock.

Given his creative independence of mind, however, Jacobs would
masterfully and systematically overcome these engineering problems. Indeed,
by the time the first H&M train had crossed under the Hudson in 1908,

Jacobs had--figuratively speaking--written the textbook on the methods of
underwater tunné%ing.__Little wondery, then, that the Pennsylvania Railroad
enlisted Jacobs as their supervising engineer when the Pennsy followed
McAdoo's lead around 1904, and decided to build their own underground tunnels,
& Quite possibly, Jacobs was the only engineer at that time who knew from

experience how to, Safely|bore beneath the riverbed of the Hudson. To learn

the details of how he did this, it is helpful to return to his London paper

of 1910, an authoritative source from which the bulk of our description of
;‘bm\neling methods is drawn.,

Jacﬂbiiz;vnlvement with the tunnels began when he was commissiorned
to analyze their condition in a preliminary report submitted to the;EGndhnlders
of the bankrupt tunnel enterprise in 1895, In this report, he concluded that
two central problems had to be solved before the t;nnels could be continued,
First, there was a good chance that the tunnel might collapse unless a more
effective means of structural support from within the tunnel were adopted,
He suggested that this weakness in the tunnels metal lining could be remedied
by erecting an internal lining of reinforced concrete. The second major
problem was that about 135 feet from where the tunneling work had stopped,
a reef of hard rock extended 750 feet on the line of the tunnel. TIf this

reef could not be penetrated, the fate of the tunnels would be sealed. But

5
. according to Jacobs %nalysea, the reef probably could be penetrated if an
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apron were added to the front of the shield, thereby providing needed
protection to the men performing the drilling. Although his report was
encouraging, it remained for McAdoo's New York and Jersey Railroad to get
the shields going in early 1902,

When McAdoo took over, the tunnels had been inactive for 10 years.
On Jacobs' recommendation, several of the older methods of construction were
discarded or updated, For example, while Haskins had used mules to cart
material out of the tunnels, McAdoo ordered cars pulled by cable., Kerosene

(22 l -
. laferns were replaced by electric lights, thanks to Edison's recent invention
L Lol oo n

of 1879 . On the other hand, the old shield introduced intqifﬁnnel CAS by
Haskins' contractors in 1890 was retained. The principal reason it was
“retained was that here .only ten feet of river silt rested above the tunnel
roof. If attempts were made to replace the old shield with a newer shield,
there would be considerable risk of aggravating a serious blow out.

Generally, however, the shields Jacobs used in boring the tunnels
were built to one design. With few exceptions, the outside diameter was 17
feet, and the length was 11 feet, five inches. The way the shields worked-
is quite interesting. Each shield was advanced by sixteen eight~inch UU&Q/
hydraulic pumps, which were located in engine rooms well outside the tunnels EL;Eyﬂ

themselves. Above the transverse girder of a shield there were three plat- ;ffji,f"
forms. These platforms were powered by hydraulic jacks in such a way that
the platforms could be advanced ahead of the cutting edge of the shield.
Thus the platforms served as a protective cover for the workmen drilling
rock at the tunnel heading.
The method of excavation was simple in principle but dangerous in
practice. We learn from Jacobs that when the doors of the compartment of

the shield are opened, the shield is pushed forward into the mud about two
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feet. The material which is displaced by this two foot advance enters the
shileld's compartments. The workers inside the airlock then remove this
displaced material. When the inside of the shield is cleared, a number of
arc shaped sections of the cast iron lining are taken forward and bolted.
Each individual section forms a continuous connection with the previous
lining construction, forming a giant ring equal in width to the length of
each push forward of the shield. Therefore, the tunnels were completed in
roughly two foot segments., Of course, this process was retarded considerably

"'|._I
during the blasting and drilling tﬂgnugh rock, which was sometimes necessary.

.
. - g
At such times, heavy debris had to be cleaﬁ?u;rom in front of the shield ’T;ﬁ;f
before it could be shoved ahead, and this took more time. In addition, ﬁjgé}fffﬂ
i¥men working in the air compression chamber of the shield_were adversely
affec;éd by the varying levels of pressure, a decompression chamber stéud
off shore at which they could receive treatment for the 'bends'" in reduced
pressure, Reportedly, the weight of one shield, complete with hydraulic
machinery, was 61 tons,

When Jacobs was told to resume the job of completing the uptown.
tunnels in February of 1902, it was Eﬂ westbound tunnel "A" that he first

ra

returned, the system's northern most tunnel under the Hudson. Three difficult
s

problems were confronted in tunnel '"A'". The first problem occurred on
November 29th when, after 136 feet of tunnel ;ggﬂgﬂnstructed, the cutting
edge of the shield could advance no further--blocked by a hard rocky reef.
Jacobs had worried about this reef in his preliminary analysis of 1895,
and he followed his own suggestions for possible remedy. He stopped

construction for 47 days in order to modify the shield, attaching to it

a protective steel apron suitable for blasting. The apron extended five

feet in front of the shield's cutting edge. As it turned out, this
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modification worked well; the workers were protected from any suddén inflow
of silt while the reef was successfully blasted away.

The modifications on the shﬂ@%ﬁ being completed, men and machines
pushed on, By February of 1903, one year after construction was resumed,
the shield stood partly in rock and partly in silt, Normally, when thé
shield was not up against rock, the shield was forced ahead by its 16 hydraulic
pumps without any men working in front of the shield's cutting edge. 1In
such instances, when the shield advanced two feet onward, excavated
m;teFial was quggﬁ ;fFu the 5hie¥5)chamber through open doors in the
diaphram. The E;EDHd difficulty was precisely this; the shield had somehow
gotten stuck; it wouldn't budge even though the maximum 3,000 lbs per square
inch of pr¥essure was applied. The shield was at a standstill. Again, it was
decided to bi;ét. Special precuations were taken during this blasting because
it was probable that it would upset the riverbed and cause a bad "blow'.

Seeing this, a series of ingen%ﬁi measures were taken to avoid accidents. Six
hundred cubic yardsof clay was placed into two or more scows, and these scows
were positioned in readiness over the point of the underwater blasting. Should
a blowout occur during blasting, the clay would be dumped from the scows.

This would stop the escaping air from léaking out of the tunnel through the
exposed riverbed, as well as the inrushing water,

The clay laiden scows were life-savers during the scheduled blast,
for indeed blowouts did occur--not just one, but two! The clay was dumped over the
blowouts, Thus, the inrushing water which was forced into the tunnel through
leaks in the tunnel lining became plugged by the clay. 1In less than 12 hours,
workmen applying compressed air techniques pumped the water which had flooded

part of the tunnel back out. Overcoming the shield standstill problem, as in

this case, was characteristic of the successful way Jacobs and his staff

proceeded to solve tunneling problems as they arose beneath the Hudson. No doubt
S0



laborers and engineers alike worked in close concert to accomplish these

victories. By the time tunnel "A' was completed, nine minor blowouts--in

addition to these two blows--would occur with no reported loss of life. One

threatening underwater crisis after another would be overcome.
Perhaps the third problem to arise for Jacobs was his most puzzling.
The shield had progressed through rock to a point where the troubling reef
would be penetrated altogether, if the next few feet of rock could be blasted.
But just here an enormous rock formation towered 16 feet above the bottom of
the cutting edge u%ﬁthe shield requiring that a delicate blast be executed.
e i

Equally troubling, the river silt at this junction was of a semi-fluid texture.

So roughly half of the cutting edge of the shield was in rock, and half in

watery silt. =
To reinfﬁfce-the silt, five barges of clay were dumped, making the
silt in theory easier to remove. But the theory failed. Instead of solidifying
the silt, the silt and clay together creeped through the shield doors. The
. leaking was so profuse that mining devices ordinarily used to impedé the inflow
of silt proved ineffective. To solve this compound problem, it was decided to
bake themuddy clay and watery silt by directly applying the hot flame of .
kerosene blow torches. These torches caused the hardening of the exposed clay,
blocking the flow of oozing and slipping silt into the tunnel. Now workers
could remove the clay with greater ease and control., The rock formation was
blasted away. According to Jacobs, this was the first time that soft material
had been solidified by means of fire during under water tunnel construction,
Workmen applying the torches performed this task under an air pressure of 38
lbs per square inch, which is 18 1lbs in excess of normal room air pressure.

Seven days after boring the towering rock formation at the end of the

reef, the reef gave way to sand which made the digging easier. The shield
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shoved ahead smoothly. An additional distance of 740 feet--all of it sand

composition--was conquered. The "holing through" of tunnel "A" would soon

be realized--30 full years after llaskins started it. Two shields, onme from

the New York and one from the New Jersey tunnel approach,were now working

toward each other in tunnel "A". They finally met on March 11, 1907, and in

so doing achieved the first unitary and continuous public transportation corridor

under the Hudson River. The final sections of the tunnel were bolted into

place. William Gibbs Mcﬂdno'ﬁgsFthe first person to walk through the completed

tunnel, followed byjﬂglpqyﬂéjjﬂaﬁmangiﬂnd Jacobs. Five hundred and five days

had passed since Jacobs began the construction of tunnel "A" ., picking up where

Haskins left off. Jacobs was responsible for actively supervising the building

of 1,625 feet of the 5,700 foot tunnel, progressing at the average rate ofiid.2
(e fﬂfm w’z‘% Lo

feet per day during this period. -When McAdoo saw that the tunnel headings joined

perfectly--without a bit of variation in height or directiDnE(EE was extremely

pleased.)

Unlike westbound tunnel "A'", eastbound tunnel "B" of the uptown

system was/rapidly)constructed with no serious delays. Jacobs decided to

abandon the 570 feet of tunnel ''B" begun by Haskiniiﬁg;mpany. He analyzed
the old tunnel and discovered that there was an insufficient distance between
the ends of the tunnels at the 15th Street Jersey City EhafElEPd the first
switch enlargement. The engineering requirement stated that there had to be
enough distance between the tunnels to separate them so that one could be
carried above the other without excessive gradients. For this reason, it

was necessary to abandon the original tunnel ”Bf,and rebuild the first 500
feet of new tunnel '"B" adjoining the 15th Street shaft. Work proceeded by
erecting a shield in the same shield chamber that was used for the abandoned

tunnel, The old shield was in this case laid to rest in f@vor of a new shield
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which could be safely introduced, a substitution not feasible in tunnel "A'",
The new shield was driven westward toward the tunnel shore, using the more
agreeable,slightly ascending gradient. O01ld south tunnel "B" remains deserted
near the 15th Street shaft to this very day.

Jacobs and his crew learned a great deal about the pecuiﬁg
prnhleﬁs of tunneling under the Hudson River, gained from their EKpEFiEﬂEEE
with tunnel "A'". Happily, this new knowledge could bexﬁﬁiégézgifi%zkiiildiﬁg
tunnel ''B", spe?ded by the application of tested techmiques. g:éically, the
same tunneling'ﬁistakeé were not %Ebeated. For example, Jacobs saw that at

times the shield could not be controlled as well as other times through the

silt., To stabilize control over the shield's direction, he determined that

2

it would be helpful to keep the shield door partially closed in such a way
that only five per cent of the silt excavated by the advancing shield would
enter the door., Conforming to this operational procedure made the shield
a more managable tool. Very rapid progress was made as a result of this and
other mechanical adjustments; in one 24 hour period workmen completed 62 feet
of construction, and during another week workers reported that they Einighed
346 feet of construction in tunnel "B'. Both of these accomplishments set
new building records for the company.

Unfortunately, tunnel ''B'", like its predecessor, cost human lives.
Muck and silt, rushing in through an open shield door which had been ordered
shut, smoothered a worker to death. Against instructions to the contrary, the
door was opened by a night superintendent, The superintendent reasoned
that the shield would advance more swiftly if material could come in through
the door, like in the old days. Later that night, a man, a shield, and the
tunnel headway itself were buried in silt. The body was recovered during

the nine days of hard labor which followed the accident, during which time
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ingenius-but c%ﬁﬁersume-dgi?;iug techniques were used to clear the heading.
Tﬁnneling resumed on November 23 and continued until April 1, 1904,
. when work was suspended, pending approval by cit}r authorities to : (a) extend:-
the New York approach to 33rd Street; and (b) to obtain a right-of-way for
the New Jersey approach across the property of the Delaware, Lackawanna and
Western Railroad Company. The idea here was to halt the expensive work of
building tunnel '"B" until coordinated work could be pushed concurrently on
the shore approached, Basic approval was granted to both requests, and
construction insidextunnel "B" was resumed afta; five months had elapsed,
on August 24, 19['.14:':k =
It took a little less than two years to complete tunnel "B",
The first ring had been.attached on September 22, 1903, and the bulkhead at
Morton Street, New York City, was holed through on AugusihZS,_LQDS. Deducting
the time lost during suspended construction, the tunnel was bored in 502 days--a
brilliant contrast to the 30 years it took, all told, to complete neighboring
. westbound tunnel "A'", The length of tunnel "B" is about 5,206 feet, and
construction progressed at the average rate of 9.3 feet per day--a daily rate

-
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almost three times greater than its predecessor,

THE DOWNTOWN TUNNELS AND SIXTH AVENUE LINE

The downtown tunnels of the Hudson and Manhattan rail system were
begun in March, 1905. A shaft was dug on the New Jersey side of the river,
near Exchange Place terminal, and in about four years this shaft would become
part of the completed downtown segment of the system. The Fulton Street
westbound tunnel "E'" and the Cortlandt Street eastbound tunnel "F'" were
constructed simultaneously, the former begun on February 6, and the latter
begun on February 26 of the—year 1906,

- 26 =

e



Jacobs tells us that both tunnels were built under 'very similar"
conditions. If so, let us look upon the type of building conditions he
encountered in tunnel "E'" as characteristic of the kinds of problems he
faced in the construction of both downtown tunnels,

After the first ring of tunnel "E'" was fastened, the shield
worked eastward against a silt base, progressing well at the average rate of
about 12 feet per day. Even so, Jacobs notes that rock formations were
encountered for at least 2,000 feet during the boring, and this slowed things
~down. To acaeleré%g the rate of bui%ﬂ}ng, Jacobs decided to begin a shield

== =

from the New York side; boring westward--and in this way meet the eastward
shield which was lodged in a rocky reef. In implementing this bi-laterial
boring method, Jacobs found it necessary to install a .large cumﬁressnr plant
in the ends of both tunnel approaches—running off-shore from Church Street,
in lower Manhattan, This additional compression equipment aided two teams
of workers, each advancing shields, in completing tunnel "E" on May 20, 19009.
Similarly, tunnel "F'" was bored a few months earlier on March 9,

But tunnel "E'" had its harrowing difficulties before workmen
could complete it. On November 20, 1908, for example, a fissure was encountered
in the riverbed rock, causing a bad blowout., The tunnel flooded at once,

cold
This blowout was compounded by the fact that clay neaéfgiéﬁ-he dumped from
river barges to seal out the flooding watersAéEd clay could not be dumpe§;>
Transatlantic steamship traffic crossing over the damaged section af tunnel
"E" in the river channel above, made dumping there frightfully dangerous,
The solution would be to plug the blowout through other means, probably

working from inside the tunnel. Construction was delayed for almost a month

during this occurrence until the tunnel could be pumped, cleared, and advanced,
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This was apparently the first time that shipping traffic in the Hudson River
channel had seriously curtailed construction maneuvers vital to the under-
water tunnels,

The Sixth Avenue line of the Hudson and Manhattan system presented
construction problems through untamed New York City turf beginning at Morton
Streetyand tunneling up Greenwich to Sixth Avenue and 33rd Street, This
segment of the tunneling accounted for about two miles of a rapid rail

system that would eventually total 13.9 miles, providing underground
ﬂ|

at its two most distant points.
Basically, fwn methods of construction were used in building the
Sixth Avenue line: (1) the shield method and (2) the cut and cover methﬁﬂg;.
The shield method, used successfully under the Hudson River, wa; X
implemented in excavation beginning at the old Mﬁrtnn Street shaft, driving
inland to a terminal point at Sixth Avenue and 12th Street., The cut and
cover method, in contrast, involved digging from street level in such a way
that a ditch is cut out and then land-£fill is dropped to cover connective
rings which are already bolted into place inside the ditch., Curiously
enough, plans originally called for the cut and cover method to be used
throughout construction of the Sixth Avenue line. The city altered these
plans, however, by stipulating that the tunnel be dug to a depth deep enough
to allow future city subways to pass above the H&M tunnel. This provision
%’ /s : _
pr¢vented cut and cover techniques’ just herebeesuse cut-andcover—comstrretion-
'*ﬂﬁﬁl@:ﬂﬂt:dig—%ﬁﬂﬂET%4FD the greater depth noWrequired. New York City did
approve,and cut and cover cnnstrchinn was used, north of Twelfth Street--
on condition that Sixth Avenua}&gnead:;HBBrd Street would not have to be

closed,
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Why are the curves so tight on the New York tunnel approach
to Sixth Avenue up Morton, Greenwich, and Christopher Streets? Again,
when the Rapid Transit Board issued uptown extension rights to the Hudson
and Manhattan Railroad, it imposed the additional condition that all up-

town tunneling had to be done directly under these streets themselve. This

was a strict requirement not ideally suited to rail- engineering. Conforming
to this requirement entailed driving a shield around a very sharp curve from
Morton to Greenwich Street. In addition, the narrow right of way granted
the H&M directly uﬁder these streets left little leeway. Hence, this par-
ticular left—hand'&ur?e"ﬁp Greenwicﬁzgtreet had to be built at an extreme
radius of 150 feet, Likawise the right-hand curve off Greenwich Street

to Christopher Street required that a curve be built there to 169 foot
radial specifications. To assure maximum comfort to its passengers, PATH
traing/gegularly negotiate these tight uptown turns at drasticaldy reduced
speeds,

Great care was exercised in driving the shields in a generally
northward direction to Sixth Avenue from the Mprton Street approach., There
was some anxiety that the underground digging might cause a noticeable ‘
settlement of the street level properties--but as it turned out there was
no property damage, ''The Eenfg?s of these (Greenwich Village) houses were
not aware of the proximity of the tunnel until the shield had passed their
buildings', Jacobs later boasted,

The tunneling obstructions and complications while using cut and

cover methods between Twelfth and 33rd Streets on Sixth Avenue were severe,
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A twin tunnel design was adopted for the 33rd Street service, with each

tunnel set side by side in reinforced concrete. A concrete wall was

constructed to separate trackage, however, so that air would be forced
ahead of either north or southbound trains, maintaining and simplifying
adequate levels of tunnel ventilation.

Sixth Avenue was an obstacle course in the early 1900'5,(?bﬂve
and below street leve;) ﬁbﬂve ground at street levelja double-track

tramway ran along the surface,directly over which a double-track elevated

\
A

rail service Dperatéd;' Under the strEEts, a large city sewer, municipal
gas pipesy and water piées crowded the tﬁnneling enterprise, The terrain was
basically a composition of sand and rock. It was feared that if a sudden flow
of material entered the diaphram of the advancing shield, this might well
result in an equally sudden settlement of the structure supporting the
Sixth Avenue elevated above street level. To guard against this, the large
. cnlumnst' supporting the Sixth Avenue el were reinforced with steel girders.
This idéa'prnved sound, as no structural damage to the elevated occurred.
In addition to stations at both Christopher and 9th Streets, théée
H&M stations were soon constructed on Sixth Avenue: Fourteenth Street, Ninteenth
Street, and Twenty-Third Street. These stations were of similar design. About
four months after the first ﬂ&M service between Hoboken and 19th Street was
inaugurated, on Jyne 15, 1908, uptown New York service was extended from 19th
Street Station to 23rd Street, This extension opened usin%ﬁfhe east track
—emby- for both uptown and downtown trains. There were also three double-track
stations planned, one at 28th Street which was buillt, and two more which were

oL S\t Ave—

never built at 38th Streegtand 42nd Street and 5th Avenue. (ﬁge reason that

stations were never built at 38th and 42nd Streets,was due to a pruposal;)
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(adopted by 1910, Thiékfrupnsalx?nuld have extended H&M service up Sixth

Avenue to 38th Street,dcross town to a terminal at 42nd Street and Fifth

Avenue, and finally into Grand Central Station @pened in 1913). This proposal

subway routes expgmmkimg in succeeding years cast serious doubt on its

Sl
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was later rejected because of its great cost, and because:/ﬁilew York City {( ? Qﬂ'%

profitability, :

Even so, cmnstructgg?igs carried out up Sixth Avenue from 28th
Street to 33rd StreeEJSEatiun+_the only triple-track uptown station. Originally,,
33rd Street Statiaﬁﬁyas plepnad as ancgff-street rather than an underground
terminal. To accnm;dat% this, land was purchased at 33rd Street where the
Gimbel Brothers Departﬁ;nt Store now stands. For many years the Hudson and
Manhattan Railroad owned and leased this land to Gimbels. At any rate, it
was decided to build 33r& Street Station underground because this would be
better suited to the proposed cross town Grand Central Station extension
McAdoo then had iq?mind. Trains between 28th Street and 33rd Street Stations
began serving the public on November 10, 1910, operating on both eastbound
and westbound tracks.

The stations at l4th, 19th, and 23rd Streets were constructed in
reinforced concrete by cut and cover methods. 1In general, they consisted of
a series of groined arches, supported by a partition wall between the tracks.
A row of cast iron columns was erected on each station platform, as well as at
the side walls, Each of these stations had two platforms for the ingress and
egress of passengers. On the other hand, the Christopher and Ninth Street

stations were des%ﬁgé;d with simply.one platform each. The entrances to the

Sixth Avenue stations either went through adjoining street shops or connected to

stairs leading to the elevated railway stations above. When H&M station

entrances passed through adjoining street shops, fashionable show windows were
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built facing passenger passageways displaying the latest consumer wares,

TUNNELING BETWEEN JERSEY CITY AND HOBOKEN
Since H&M service from the uptown tunnels of the Sixth Avenue
line would extend northward to Hoboken and southward to Jersey City, this

—
required the installation of six large switches. These switﬁches were

./
‘called ''caissons.'" They were designed so that they could be sealed inside

protective concrete structures, and were sunk in a triangular pattern on the

\

/ 2l
New Jersey approach @n such_a way thaEtheemstern-mnst caisson--taisson I--
i AP :

faced Morton Street, Nequurk City.

Each caissﬂrﬂ'.l was also designed to accomodate two switches, one
on an upper and one on a lower level.

Caisson I, méde of concrete and reinforced steel, h%d a net weight
of 12 million pounds, and was sunk 84 feet below the surface of the ground.
By enclosing the switches in concrete rather than structural steel, the cost

; Sl el

and duration of caisson construction was decreased, without &EEEE?ET%% gafety.

Why were Ewu-stnry caissons instead of single level switches _
adopted? "If these junctions had been constructed with the tracks on the same
level, Jacobs advised, '"then dangerous crossings would have existed.'" Therefore,
in order to avoid dangerous crossings, the tunnels for trains moving in opposite
directions, e.g., tunnels "A" and "B'", were placed one above the other. 1In
contrast, the standard formula was to place tracks side by side, |

Another interesting feature about the H&M caissons was that they
were pneumatic. Pneumatic caissons provided at least two advantages over the
other caissons, First, they permitted construction to be carried out cnncurrentlﬁ
with, and in advance of, the shields. Secondly, they permitted added fle;ghility

so that a caisson could be planted in the ground regardless of the material

encountered in excavation.
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With the advantages of pneumatic caissons, it was possible to
gink ‘caisson I in just two-and-a-half months, In driving the tunnels toward
é;issnn I westward, away from the Hudson River, the lower tunnel, tunnel "B",
was kept slightly ahead of tunnel "A", Sandstone, sand, gravel, and boulders
were typical of material encountered, especially with lower tunnel "A", 1In-
digging tunnel "B'" connections toward. caisson I, on the other hand, the
excavated material consisted of less rock, more gravel and boulders,'"and a
great deal of ashe@xand r?bbish,” according to Jacobs.
ﬁnecdﬂtés'ﬁfﬁh:quite unusual nature accompanied the installation
of the caissons. At uné point the tunnels passed through a mass of waste
material from a gas plant which gave off a disagreeable odor. The result was
that a number of men were overcome, and had to be bodily removed from the
tunnel before they could recover their semses. In a disrelated incident;
Jersey City authorities decided to build a new sewer line directly over caisson
I which extended to an outlet in ;he nearby Hudson River. But a crisis
developed when river water backed up‘intn the sewer line trench and poured
into caisson I, before the caisson could be sealed. Finally, Jacobs resartéﬁ
to the use of pneumatic air pressure to discharge the river water from inside the
caisson, making connections ‘between caisson I and the tunnels entering it possible.
The first two H&M stations to be built in New Jersey were Hoboken

Station, and a station under the Pennsylvania Railroad's Exchange Place terminal,

in Jersey City. Hoboken Station was Dpened on February 25, 1908, It was designed
.ﬂﬂ-ﬂn

as a three-track s&ee—fleﬁ terminal @the terminal station of the

Delaware, Lackawanna, and Western Railroad. Hoboken Station was also located
below the terminal of the old Public Service Corporation Street Railway. This
pivotal location put Hoboken near some vital links in New Jersey's transportation

network. Separate platforms were designed at Hoboken for the ingresé and egress
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of passengers--in order to reduce passenger conflict between arriving and
departing trains. A central departure platform was situated between two
main tracks, with arrival platforms on the outer sides of these tracks. In
this way, trains dischargﬂdpassengers from one side and received passengers
on the other--a pioneering station design in its day.

: Ninety-two feet below the Pennsylvania Railroad's trains at Exchange
Place Station, the Hudson and Manhattan Railroad constructed a twin platform
terminal thrnugh’”?ifh two separate tunnels were adjoined, each of a 23 foot,
six inch spand.Athﬂ;_wgéE%ard end of the terminal, each tunnel branched into
two tunnels, providing éhe necessary quartet of connections to the uptown and
Summit Avenue tunnels...Furthermﬂre, a group of.four lifts, each nine feet,

three inches square, took passengers up to the Pennsylvania trains. In addition,

two somewhat larger lifts carried passengers out of the Pennsylvania train

g
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platform area to street level, Iurushing;%filt and water threatened the
construction of the four lifts leading into the failroad station from the H&M
terminal below it. Difficulties arose when water began leaking into the
elevator shafts being installed., The force of the water dislodged the steelu
piling beams which Suppu;EE%ﬁ; concrete walls of the shaft. To overcome this
/

ominous predicament, an air tight concrete floor was built into the shaft. It
remained, then, to set up air locks and air pressure equipment. When this
equipment was activated, water was pumped out of the shafts and canstrucgiﬂﬁ on
the lifts was resumed without difficulty, - 7//% ?};

Exchange Place opened on /h.and fast became the nucleus
of rail travel into and out of Jersey City--with Jersey City's heaviest passenger
volume, Not only Pennsylvania Railroad and Hudson and Manhattan trains, but

street car and pedestrian traffic, too, frequently terminated at Exchange Place

terminal.
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PRESIDENT THEODORE ROOSEVELT SENDS SIGNAL OPENING TIIE Ii&M SYSTEM

When 1t opened on February 25, 1908, the Hudson and Manhattan
system began train service to the public between 19th Street Station, New
York City, and Hoboken Station, in New Jersey. Since New York's uptown
33rd Street Station, Jersey City's Exchange Place terminal, and a downtown
New York terminal--called Hudson Terminal--would all be in service by 1910,
the H&M was opening a rail rapid transit system in 1908 of increasing importance
to New Jersey and New York commuters. Aware of both its transportation and
engineering achieﬁ%meatsi:the commuting public literally went wild with
enthusiasm when the fi%st underwater raill rapid transit system into New York

opened, To recapture the excitement of this gala event, a page one New York

Times account of it puﬁlishad on the following day enhances our historical

perspective.

This opening marks the realization of a dream which has occupied
the minds of engineers for nearly half a century, the Times reported. "It is
conceded to be one of the greatest engineering feats that has ever been
accomplished, greater perhaps than the Panama Canal will be when completed, .,
considering the obstacles which had to be overcome,"

The Times tells us precisely what happened when President Theodore

Roosevelt, sitting at his desk in the White House, sent a signal to New York

City activating the very first train to officially roll under the waters of the

Hudson: 7 2
The hour for starting the official train had
|
been set/ for 3:30 P.M, A great crowd gathered about the
19th Street Station long before that hour, Fifty police-
'E

| !
men heldkthem in check. Mr. McAdoo personally rec%ivﬂd

|
most of the distinguished guests and ushered them into

- 35 =
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the first car of the train. A few minutes before the scheduled

hour (for starting, the following message was flashed t
e President Roosevelt from a telegraph instrument on the [19th

Street Station train platform:

e The first official train of the
Hudson & Manhattan Railway Company under e
the Hudson awaits your signal and your
% T ‘pleasur;f W.G. Mcﬁggn. (fﬂ“—___‘ﬁﬁ
While}this message was being ticked-off, the
{electric) currént was EHE; off. But the cars stayed

— o

lightad. Each car in the system is equipped with storage

batteries, so that in case motive power is cut joff the cars

will not|be in darkness.
,ijjﬁﬂjfﬁag}yﬂne in the cars knew that the megsage had

/

been sent to President Rossevelt and they waited for his
answer. Inl a few minutes it came. There was a sudden

flare of lights as the current started up additional bulbse——

then a subdued hum of the air pumps as fresh gir was sucked

down into the ventilating shafts. \‘ e

f_ﬂrﬁﬂﬂﬂs—ﬁJ

Chief Motorman Winkley, who had been{;;signed the

first run thﬁnugh the tunnel, was at his post. | One by one
the heavy steel doors of the train closed with a snap. The
crowd on the station's platform cheered and waved their hands.
There was a great slight tremor as the power was turned on,

and the official train pulled slowly out of the|station south-

ward bound toward Morton Street, where the tunnel turns for its

. dip beneath the river. =~ A s
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A crowd of over 10,000 people awaited the arrival of the first
H&M train at Hoboken, on the western Hudson shore. The train rolled into
thaken station at exactly 3:51 P,M., ten minutes to the minute after
departing 19th Street Station, in New York City. This short travel time
constituted an immense improvement over the ferry servicey,since ferry
boats customarily crossed the Hudson at an average travel time of 32 minutes
one-way. In point of fact, this official train journey took much longer than
the average H&M travel time of three minutes one-way, which would be achieved
between New York Eity-aﬁamﬂew Jersey<@board Hudson Terminal service. The

-

crowd at Hoboken was amazed to learn that H&M trains would run on three-minute
|
headways during weekday rush hours, with a reduction to five minute headways
2 |
scheduled for the off-rush hour periods.

A mighty shout went up from the crowds. when the train pulled up

to the platform. William G. McAdoo, followed by the governors of New York
¢ 2

1

—

S ¥
and New Jersey, vaernnzﬁyughes and GovernmorFort respectively, emerged

from the front car and proceeded with other officials out of the station.
Ecstatic crowds greeted the official entourage, waving and pointing. Thousagnds
gathered in the square outside the station, and people perched themselves on roof
tops and leaned out of the windows of neighboring buildings, hoping to catch a
glimpse of the official party,

The governors of both states, the mayors of Jersey City and
Hoboken, railroad financiers and a host of lesser public officials
presented their inaugural speeches on the square before the people. Everyomne
congratulated McAdoo on his success, and praised the Hudsonand Manhattan
Company for its Promethean achievement in rail engineering. Although the
speeches could not be hﬁar%é—-there being no public address systems in those

days — the crowds applauded each speaker unfailingly. Everyone scemed eager

to help herald this historic occasion.
- T =



In a telegram sent that day E#%?HPresident Roosevelt
and read publicaitty by McAdoo at the Hoboken ceremonies, the President
made the observation that '"'the successful completion (of the tunnels)
represents moving New Jersey bodily three miles nearer to New York
in point of time, and immensely increasing the ease of access from one
state to the other,"

Thus, at the cost of a five cent fare, commuters in 1908
could traverse undgf the Hudson River to either shore via the H&M

gl —
; .

trains, The McAdoo cnmbanies employed no less than 6,500 men and

1
|

women, and the uptown and downtown tunnels together would have a maximum
daily capacity of 580,000 passengers. The total cost of building the enﬁire
system was projected ;t-$?0 million in 1908 dollars., This figﬁre represents
an enormous investment in contrast to the $9 million dollar purchase price
McAdoo paid when he acquired the abandened tunnels back in 1902,

Later in the evening on opening day, McAdoo hosted a
celebration dinner at Sherry's, one of New York City's finest restaurants,
The guests of honor were Governor Fort and Governor Hughes, both of whom "

continued into the early morning hours to praise Mr. McAdoo for his

incredible achievement.
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HUDSON TERMINAL

When it opened on July 19, 1909, Hudson Terminal was the most
modern rail terminal in New York City and the world's largest office
building. It was designed after an Italian Renaissance style, and was
without a doubt the showcase station of the H & M line — the only downtown
New York terminal serving the system.

The basement floor of the five track terminal was 56 feet below

\

the earth's surface and 38 feet belgﬁ the ground water level. The depth

T

&

of the bottom floor suggested to Jacobs the necessity of enclosing a giant
wall around Hudson Tefminal which would be impervious to moisture, and of
sufficient strength to withstand the pressure from the surrounding water
and soil. Hence, to reduce Ehe peril of constructing a building on a
weak foundation, Jacobs proceeded to enclose the terminal by a continuous
. concrete wall. This wall extended from the earth's surface to the rock
| =, far below, forming a dam. Excavation began on the Church Street site
between Fulton and Cortlandt Streets, on December 27, 1906.

The ground for the site was formally river frontage which had
been filled in. Therefore, when excavation was begun down to water level,
there was a considerable amount of water seepage through the soil. This
seepage confirmed the requirement for a huge coffer dam to embrace the
building. This dam was built in monolithic sections which were sunk from
the surface in the form of pneumatic caissons. The walls of the dam were
built to eight foot thick specifications, and é;;ﬁﬁi;ectiun was normally
30 feet long.

Admittedly, the high cost of land in the Hudson Terminal area of
downtown Manhattan was a major factor in the decision to build the twin

. towers over the basement of Hudson Terminal. It was desirable to obtain

as great a return from the land as possible. Erecting two 275 fEoot,

=30 =



twenty~two story buildings, containing 4,000 offices and serving over
10,000 workers at 30 and 50 Church Street was what McAdoo had in mind.

Twenty-four thousand tons of steel, 39 elevators, and 27 acres of floor

space comprised this station located in the heaviest passenger congestion
zone in New York City, south of City Hall., It was the world's largest
building in terms of floor space. The erection of steel began on

January 10, 1907, and the girders were in place by December 23 of that

- A/
same year. The éﬁfices-uver Hudson Terminal, which were capped .om one

HLNIENE oo oo
= : IR NN
tower with an exclusive restaurant offering a breathtaking view of the

harbor area, were upehede;;;;;‘the terminal itself upené&]@?ﬁﬂay 1, 1908

A

The terminal was opemed to the public when Miss Harriet McAdoo,

Mr, McAdoo's daughter, stepped up En-a small stage in the mezzanine of the

terminal before a crowd of over 2,000 invited guests and pressed a button 1
sending power into the tracks of the new downtown tunnels.
First, all lights in Hudson Terminal were turned off and the

people stood in darkness. Then, at the direction of Charles M, Jacobs,

-
[ ]

Miss McAdoo activated the third rail and relighted every light by pressing the
button about 10:30 AM on July 19, 1909, Pandemonium broke out both inside
the terminal and out-= so happy were the crowds to be witnessing the

opening of the most modern terminal around.

Hudson Terminal was an engineering wonder not only architectually,
but in terms of passenger comfort. When it opened, it accomodated numerdﬁs;
concessions, ranging from a meat market to a movie theatre. It had six
platforms, including a separate platform for baggage. In addition, plush
powder rooms for the ladies provided free hairpins and face powder to
deter fly away hair, and shiqgg noses. A bar of soap plus towel entailed

a five cent charge, however.  To help the passenger get on the right

train, illuminated exterior train destination indicators were installed
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on the train platforms. A man popular with the ladies, McAdoo initiated

a special system at Hudson Terminal whereby a wife could leave packages
purchased earlier in the day for her husband to carry home at the end of
his work day.

With its majestic twin towers and full complement of passenger
convenience features, it is hardly surprising that the opening of Hudson
Terminal generated so much enthusiasm. Now commuters could move easily

between duwntnwﬁwﬂanhattan thrnugﬂzﬁza underwater tunnels,taking trains L
Zh _ iR S S . AL . z =

across the river to EFchange Place, Jersey City. In less than-juat one .
month beginning Augus% 2, 1909, passengers would be able to ride the 5?
Hoboken-Hudson Terminﬁl service, or tﬁEquchangé Place-33rd Street
service, to uptown New York City. |

Président William Howard Taft sent a special telegram from the

White House which was read at a giant outdoor celebration on the other

side of the Hudson, at Jersey City's City Hall, When the first official
train began to roll out of the terminal for Jersey City, cheers echoed by,

a chorus of church bells and boat whistles pervaded both sides of the

shore.

With trains taking only three minutes to cross the Hudson River
from downtown Manhattan to Exchange Place, the press was jubilant about
Hudson Terminal, acclaiming the downtown tunnels for saving passengers
upwards of three million minutes a day in commuting time.

Few people in 1909 knew of the idea McAdoo had to construct a
pedestrian passengeway from his newest terminal to an IRT station located
downtown on Broadway. But this idea was never served, and later the city
subway lines either passed close by Hudson Terminal, or terminated there.
. For example, the Sixth Avenue elevated station at Cortlandt Street connected

with the corridors of the third floor of Hudson Terminal,(which also faced

A



Cortlandﬁ) In fact, the architects of the terminal, Clinton and Russell
Associates, decided to comstruct a pedestrian bridge between the third
floors of each tower. This pedestrian bridge crossed over Dey Street and
provided easier access between both office buildings, and between
commuter systems.

Besides Clinton and Russell Associates, who worked mainly on the
terminal, McAdoo| enjoined the efforts of his best engineers in completing
the downtown seémgnt qﬂ_his rail system. Along with Jacobs and Davis,
L.B. Stillwell, cnnsﬁiting electrical engineer; Hugh Hazelton, electrical
engineer; and John Uaﬁ Vleck, a mechanical engineer, performed important
supervisory duties essengaal to the tunnel network,

The 50 Church Street building was demolished in 1969 to make

way for the Northeast Plaza Building of the World Trade Center. Thirty

" Church Street was demolished in 1971 to accommodate the Southeast Plaza

Building of the World Trade Center =% and the main entrance to the World
Trade Center Plaza. The last train to leave Hudson Terminal was the 9:57 .
PM train bound for Newark on July 2, 1971. All Hudson Terminal service
was permanently transferred to the new World Trade Center terminal on
‘}Ely 6, marking the opening of New York City's first and—enly air,.
conditioned subway terminal.

Hudson Terminal, the world's largest office building, was destined
to give way to the World Trade Center, the world's tallest building. Both

buildings had twin towers. The basements of both buildings served the

gsame underwater rail system joining the shores of two neighboring states,
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PASSENGER CONVENIENCE FEATURES ' :
h B o et

The Hudson and Manhattan Railroad may d&E&—b&ek—;L the ﬁifﬁéz

/ P&
years of tgg%:Fentury, but there is no denying that this was a rail system
that instituted many advanced ideas, expecially in terms of passenger
comfort. A brief look at some of the passenger convenience features it
offered holds several surprises.

In addition to #he those features at Hudson Terminal already
“described, therenﬁere_E?ken bﬂﬂthsaﬂﬂ wheels at Hudson Terminal known as
the "flying squadrons?. The advantage of the flying squadrons was that
they could be positioned where needed inside a station by station porters.
The upshot of these contraptions was that each booth housed a pretty girl
who sold train fares — which in those days took the form not of tokens,
but cardboard tickets. Reportedly, Mr. McAdoo hired only women as ticket
agents -because he believed they were friendlier to the public than men,
and more efficient at handling change. Every so often though, a dapper young
manlwmuld try to become better acquainted with one of the gals, and a male;,
"ticket chopper'" would diplomatically «= but firmly s= urge such a young
man to move UE; Predictably, ticket booths on wheels could sometimes
prove unwiel%iyu For example, at the Hudson Terminal opening a sizable

N
crowd at Cortlandt Street was trying to get a glimpse of the inside of
the terminal. The crowd started to push against one such flying squadron
near the Cortlandt Street entrance, and in so doing inadvertently sent it
speeding aimlessly on wheels across the mezzanine. The shrieking young

voice of the female ticket agent panicking from inside the booth alerted

the police, who let her out of the booth, and finally calmed her down.

A



It so happened that soon after the rail system opened, a New York
. /F{c;men's/{{rganizatinn suggested the idea of a special train car for lad}.rw
passagers only. Although the IRT declined the suggestion, McAdoo decided
to give it a try. Hence, on March 21, 1909, the H&M introduced a sPEEial
"ladies only" car located at the end of each train. A specially dressed
male guard stood in this car wearing a fancy red cap-——a color matching
the H&M signs which advertised this unique car, Griginally, it was thought
_that the presené;}qf F@%-guard on the car would allay female fears of

molestation. But, in| fact, the chance for the ladies on this car to meet
, _

eligible young men-while en route-was so slim that insufficient numbers
of women rode on it. _Cansequently, on July 1, a few months after it began,
the "ladies only'" car was dropped from regular service. Local newspapers
had fun joking about the special car describing it as '"the old maids retreat,"
0ddly enough, the 'ladies only':car idea was revived in the fifties. On

B |
July 10, 1958, the H&M railroad re-installed the cars. But the cars
proved too impractical even Lhen, tending to produce dissension among the .
passengers, so it was taken off the tracks around 1960 for the last tiﬁe.

In addition, on March 14, 1910, a three car train was placed in
service with automatic station indicators inside. These station indicators
announced the next train terminal en route via illuminated signs which
passengers could read from their seats. If the results of the performance
tests on the signs had proven them effective, they would have been installed

in additional cars. But results of tests on the signs did not warrant

further expenditures for their use, and thus they were gradually phased out,

Ll




~ These special cars, designed bjfg.‘fnﬁrill, were used only a short while

Asﬂhigﬁ?ﬂ earlier, a baggage service was introduced in 1910,
although apparently it was used very briefly and exclusively on Hudson
Terminal runs, Station baggage was placed onto baggage wagons which worked
in such a way that the wagons could be rolled directly onto two specially

)
built "3-2 baggage cars," with baggage still in tact. Basically, these cars

W

were built in the same conventional way as passenger equipment — except

that the sides of baggage cars had curtains which rolled to the ceiling.

e

=4

on the downtown servi;e: bagzage was removed from cars at Hudson Terminal
and raised to the mezzanine via special elevators. Incidentally, baggage
cars were never used at 33rd Street Station due to Morton Street ;unnel
clearance problems, and objections voiced by the Pennsylvania Railroad, ﬁhich
was building its own Trans-Hudson underwater tunnel.

Another passenger feature McAdoo advanced was the idea of build-
ing into some ‘of his stations — Hoboken and Hudson Terminal are two
examples — starate train platforms for the ingress and egress of passengers.
Providing seﬁarate platforms in this way, resulted in somewhat smoother
traffic flow of passengers, since passengers entered cars by one platform,
and departed by another. This feature was thought to be a helpful safety
measure during rush hours at Hudson Terminal, particularly. For example,
on uﬁe night in August of 1921, upwards of 20,000 New Yorkers jammed H&EM
trains in Hudson Terminal to get across the river to Jersey City. There,
at a site known as Boyle's 30 Acres, the '"battle of the century" raged at
ring side -—as the first million dollar boxing gate in history witnessed jj:;dgf

Ihﬂé?i? knnc%%ﬁt.ﬁyar entier.The intense flow of daily passengers at Hudson

Terminal regularly reached 85,000 fommuters during weekday rush hour periﬂdg.

fb

¥
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AN ASSESSMENT OF McADOO'S MANAGEMENT PHILOSOPHY

As many observers of the contemporary business world have
pointed out, there are virtually no large American corporations today
where one man alone is encouraged to make almost all the important
decisions, -&dving in the age of the expert, information is usually
gathered in groups of men, and decisions are frequently made by groups
of mentjjﬂut this was not generally the case in the pre-World War I
_business cnmmunigymtumyhich McAdoocbelonged.,

In McAdnu'% day, great business leaders were not merely
corporate presidents; they were ''captains of industry," a term reserved
for men possessing bfilliant managerial ability or financia; wizardry.
In contrast to today's more sophisticated and aloof approach to manage-
ment, a skillful corporate president in McAdoo's era was expected to
project his unique personality onto his company. He was expected to
instill in his employees— at all levels— his own unique qualities
of mind so that they would both fear and reﬁere his leadership. In -
keeping with the expectations of his day, McAdoo would clearly and
directly put the impress of his personality on the Hudson and Manhattan
Cnmpané he headed. He carried himself dashingly but forcefully amongst
the ranks of his employees--in a manner suitable to the successful
captain of industry. By 1913, when President Woodrow Wilson appointed

him Secretary of the Treasury, McAdoo was without a doubt a member of o2 57

the most elite fraternities in the American business community,

e
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What kind of man was William Gibbs McAdoo? A close look at
the relationships he built between his employees, his passengers, and his
public give us fresh insights.

One can fairly describe McAdoo's relationship with his
employees as both idealistic and intimate. He was idealistic in the
sense that he expected his charges to work as hard and enthusiastically
for company goals as he did. To encourage this attitude, he regularly

manned the front of the store — s&dto say =——=by dropping in unpredictably

™
i

on various company operations to see how his workers were carrying them
|.

out. Mr. McAdoo trigd to set aside some time of each working day so
that he personally could tour his rail system, making on-site inspections,
He would regularly engage his employees in conversations during such
inspections. In this way, they felt that he cared about their tasks,
no matter how small, and at the same time McAdoo cnuld?make mental notes
on employee performance and productivity. This open Iiﬁe of communication
to the top of the corporate pyramid tended to promote both loyalty and !
cooperation,

McAdoo stressed to his employees that the primary concern of
his railroad was the passenger. Consistent with this, speaking as a
guest lecturer at Harvard in 1910, he said that '"the condition of a
railroad's equipment and the manners of a railroad's employees, give a

good picture of management.'" Along with employee courtesy at all times,

McAdoo insisted that H&M stations and cars be cleaned every day,

T



It was not uncommon to see McAdoo personally supervising the
operation or construction of tunnels and stations, In this sense, he
built an intimate relationship between himself and his employees. At
the construction site at Hudson Terminal, for example, he once climbed
on to a steel beam which was about to be hoisted to the top of the
building. Against arguments to the contrary, he let himself be 1lifted

to the top of Hudson Terminal -- 275 vertical feet -- in order to

ity T N n 2 .
closely survey the construction. Workmen at the top of Hudson Terminal

)
were alarmed to see #heir company president teetering so precariously in

mid-air, McAdoo jusé smiled--and said in a confident voice, '"Good
morning, Gentlemen'.

Among the employee activities initiated by the H&M Railroad
was the publication of a monthly employee magazine, replete with

photographs and graphics, entitled The H&M Review, News of broad

interest was carried by this magazine, ranging from professional infor-
mation on the management of power stations, to personal information
announcing the birth of a new child to a company employee., Articles
were often written by employees themselves, providing a forum for
opinion. There was even a column which published poetry. A lively
gossip column called '"Heard Thru the Tubes' provided some harmless
humor on the lighter side.

Various recreational clubs and athletic teams were also
organized by the company, so that people who worked together might play

together, too. The baseball team was particularly popular, regularly

W




playing against a similar team from the Pennsylvania Railroad. For the
musically inclined, a thirty piece H&M Brass Band entertained at
several outdoor events throughout the year,

It is interesting to observe that at a time when women were
fighting for the right to vote in elections, Mr. McAdoo insisted on

paying his female employees on an equal scale with men. He had a

reputation for ﬁiirness.
£\ .
P T = ~ In addition,; McAdoo initigked a rigorous public relations

)
program, which pledged first and foremost to please the H&M passenger.

""The public be pleaséd” was the company motto. Instead of relying

=,
—

strictly on a prufessianal public relations staff to maintain good
company relations, Mr, McAdoo placed the ultimate responsibility for
good passenger relations on the shoulders of all company employees.

McAdoo had been enraged by the remark of Commodore William
Vanderbilt's son years earlier, The young Vanderbilt, whose father
founded the New York Central Railroad, had said '"the public be dammed!", !
in reaction to public criticisms of this railroad,

The public relations policy McAdooespoused was indeed old
fashioned compared to the sentiments expressed by young Vanderbilt's
cavalier remark. Yes, McAdoo held fast, insisting that passengers aboard
his trains would receive the first-rate treatment they deserved, A
few days before his railroad opened in 1908, he spoke in person to all
his employees. '"The employees are the people upon whom the success of

! ” *ﬂﬁirghilt

the railroad depends, he told them. Our railroad was not *...

for the stockholders, for its officers, or for its employees: it was
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built for the public.'" He emphasized on that day in February, as he would

say repeatedly in succeeding years, that the first consideration of his
railroad must always be the safety, comfort, and convenience of its patrons.

Included\%n his "public be pleased' program was an extensive

= e g -

advertising effort teliing metropolitan area commuters what the ''McAdoo
System', as it was sometimes called, had to foﬁF them. In fact, H&M train
schedules were printed in both English and German for distribution aboard
incoming ocean liners, two days before their arrival into New York.
Brochures were also distributed to the public detailing all subway and rail-
road connections which were part of the New York transportation network.
Even the occasional rider of the Interborough city subway system knew about
H&M service, since H&M car advertisements were frequently placed inside city
subway cars.

In the final analysis, McAdoo's tireless efforts to communicate

to the public that their traveling comfort was of first importance to him,

-




. won his company early success. In large measure, the heart of this
success was that McAdoo translated his good words about the public into
good public deeds. Once gaining the confidence of the public, its

passengers, its employees - the Hudson and Manhattan Railroad under

b

9/
McAdoo went on tqfﬁin large profits.
Sl Vo _ G S n b -
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Clearly, William Gibbs McAdoo was a captain of industry in the

e

s

finest sense. Having completed New York's first underwater. rail system,
and having served under the Wilson administration in Washington — where
. he also married the President's daughter, he sat down in 1931 and wrote his

autobiography, entitled The Crowded Years. 1In his autobiography, he looked

back on the first official train to inaugurate the H&M system with wry humor.

He recalled that dignitaries on the first official train sat in rows,

leaning on their canes, and looked a little uneasy as they glanced out of

the windows and saw the curving (tunnel) walls flash by.'" Since the early

e

days, over eamillinn ann;;l:%assengers were to ride through those same

——

tubes e the year 1930 with hardly a care.
v
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CARS, MAINTENANCE, POWER PLANTS WLA .
erers )

When the first H&M Class A cars for the system were Qfd
around 1908, the company had no facilities for the installation of

electrical equipment. Hence, an arrangement was made with the

it

on the cars. Consequently, the(builders delivered the cars directly éiﬂhh-/?ﬂ :
: =
)

to the IRT which didthe electrical work in the 129th Street shops of

Interborough Rapid Transit Company (IRT) to do the electrical work hlL:L;/KFf

| Fhujdﬂfﬁw
the Manhattan R;él?ayﬁﬁiuisinn. _wgﬁp this work was completed, the e Pﬁéﬁ;

cars were tested without passengers over the tracks of the Second

|
and Third Avenue elevated lines. Since they operated satisfactorily,

the H&M Class A's travelled over the Third Avenue el line to*~the 99th

Street yards in preparation for final delivery. From this point,

the cars were transferred at night to the Lexington Avenue streetcar LJ(: =
tracks via a temporary connection. They were then towed down to \ﬂ

34th Street and over to a dock on the East River. A car float barge -ALﬁfi
took them across the river to New Jersey, where they were unloaded . éjﬂﬁ?

at Hoboken. Once at Hoboken, an H&M car elevator located west of
Hoboken station lowered the new cars down into the tunnel, ready to
run,

It was necessary to design electrically powered cars built
to H&M specifications in such a way that they could be operated over
the tracks of both the steam railroads for travel to Newark as well

as over the regular H&M tracks. As noted earlier, H&M cars were

multiple unit cars capable of being operated independently of each other. J

Class B cars, built by the Pressed Steel Company, were Jﬁ#JQM##W
placed into Jersey City-Hoboken-33rd Street service in 1909, with a l %ﬁ&ﬁﬂj
new fleet of Class B's added to the system in 1 . These cars

3
each seated 48 people, and they weighed alpglost ?EH;%E;) McAdoo

-
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estimated that his cars provided a maximum seating capacity per hour
of approximately 10,000 passengers. These cars were made from steel
and were advertised as fireproof.

Inspection, repair, storage, and maintenance of cars, switches
and signal equipment were functions normally carried out at, or from,
the Henderson Street Yﬁrd;f$?i7upeééd on November 10, 1910. Henderson
Yard was bounded by Steuben, Warren and Henderson Streets, and Railroad
Avenue, in Jersé& City. It was sﬁzgtegically located almost smack—
in tﬁe middle uffthefﬁ;ﬁ system. The central location 0£ the yard
was advantageous, helping reduce empty car mileage by placing cars in
and out of circulation near their normal routes. It had a total capacity
of 123 cars. Moreover, the Henderson Yard was well suited far mainte-:
nance of rnllﬁng stock, providing the direct sunlight necessary for
close inspection of equipment. This open daylight environment was
far better than the alternative of working on cars from inside the
tunnels under limited lighting conditions.

While the yard itself could accommodate 123 cars, the repair
shop at Henderson Street accommodated just six cars at a time. The
shop was equppped with two 15 ton traveling cranes which had a yoke
capable of raising up one end of a car body. When a car body was
raised in this fashion, trucks could be swiftly removed and replaced
under the car.

The nine_boiler generating plant which issued power to the
H&M system was built at roughly the same time the downtown seEmEﬂfVLE the
railroad were under construction. Power was generated by steam, and
was transmitted at 11,000 volts alternating current to three substations.

The three substations were located at Hudson Terminal, Christopher

Street Station, and inside the main power station itself, located on
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Washington Street, in Jersey city. The substation transformers
and rotary converters together reduced the voltage to 600 volt
direct current. This 600 volt current was then fed to the third
rail from the substation bus bars.

The Hudson and Manhattan Railroad Cumpanf generated its
own power until November 15, 1920. On that day, an agreement went
into effect delaé%ting,the operation of the plants to the New York

- i ¥ cemile Q ;
Edison Company. The reason for this new arrangement was two-fold.

First, the old power élant was desperately in need of repairs and
improvements. Secondly, due to difficulties in financing these
repairs, the funds reeded were not available. Turning to New York
Edison thus made good sense. Over the years, power plant facilities
continued to wear out, and additional power was supplied by the
Edison Company. Finally, in 1929 the power station was shut down.,
All the equipment there was sold for scrap.

Today, more than forty years later, the Public Service
Electric and Gas Company of New Jersey supplies power to the tunnels.
The closing down of the old rotary converter substation at Hudson
Terminal occurred in 1971. The rotary converter was replaced by a
new substation equipped with silicon rectifiers, serving PATH's

World Trade Center terminal. This replacement marks the final

phasing out of all the original power sources of the Hudson and ﬂﬁ)

Manhattan Railroad. /?Wwdﬂxf
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HUDSON TERMINAL CONNECTIONS WITH JERSEY CITY, HOBOKEN, AND 33rd STREET, NEW YORK
Although all Hudson Terminal service was handled through the two
downtown tunnels, at one time plans called for the construction of two additional
downtown tunnels, These additional tunnels were planned to run under the Hudson
between Erie Station (now Pavonia Station) and Hudson Terminal. Erie Station,
located in Jersey City between Exchange Place:}fnd Hoboken Station, was the

terminus of two double~track railways, the Erie Railroad and the New York Southern

—
N

& Western Railrﬂadﬂx If these direct tunnels to Erie Station had been constructed,

" then presumably the trains of these éﬁ% additional railroads would have terminated

B

at Hudson Terminal alsuﬁ All the stairways and exits of the old terminal were

designed with this link to Erie Station in mind. 19 ¢

?ﬁ'

When service from Hudson Terminal was begun on July(ii;>1909, this
serviée terminated at Exchange Place, across the river in Jersey City. At that
time, trains were turned around on the pocket track west of Exchange Place.
This pocket track was built for the sole purpose of redirecting shorter service
runs, and was called "Penn Pocket."

The H&M connections from Exchange Place to Erie Station were cuﬁbleted
and opened to the public on August 2, 1909, Likewise, H&M comnections om Erie
L >

Station to either Hoboken Station crhgirect to the uptown 33rd Street Station,
_--_'_-_"-—-_

in New York City, were opened to the public on that very same day.

In addition, by special agreement Pennsylvania Railroad passengers
could use "interline tickets'" on the Hudson and Manhattan Railroad. Thus, in
1909 a PRR passenger could board H&M trains at Exchange Place. From Exchange
Place, the passenger could go to Hudson Terminal or all the way up to 33rd Street
Station, in uptown New York City. Pennsylvania Railroad passengers who terminated
aboard 1I&M trains in uptown New York City, benefited greatly by this interline

agreement, The reason 1t was so helpful to them at first was due to the fact that

S



PRR tunnels under the Hudson Riveq,fram New Jersey to Pennsylvania Station in v

. uptown New ank,were not opened until 1910, In this sense, PRR passengers were
accomodated to their great advantage by the Hudson and Manhattan tunnels which
opened in 1908,

On September 6, 1910, train service was extended westward from

Exchange Place to Grove Street, in Jersey City. Grove Street Station itself,

however, did not open until NDVE%E’EI' 26th of that same year. qlncidantally, the

year 1910 sa 130,%?0 copimuters riding aboard the H&M system every weekday. Q 2
Lt 4] 2 : EV:}
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HUDSON TERMINAL--NEWARK SERVICE

The Hudson and Manhattan Railroad signed a special agreement on April
18, 1906, with the Pennsylvania Railroad. This was an agreement to operate a joint :
service between Hudson Terminal and a new station to be built by the Pennsylvania
Railroad in Newark, New Jersey. Both companies agreed to furnish the new trackage<w.._
. and%facilities required for its operation. The earnings and expenses which would
be entailed were to be prorated on an equitable basis. H&M crews would operate
trains on this joint service, and the crews were required to pass a PRR train rules
test.
This joint Pennsylvania Railruad——Hudsoﬁ and Manhattan service to
Newark established certain additional responsibilities between the two corporations,
First, it was agreed that tunnels extending from Exchange Place to a point west of
Grove Street would be run on PRR tracks., Secondly, it was agreed that from this
point tracks would emerge to sutrface level and run in the center of the railroad
right-of-way to a station in the Jersey Meadows, called Manhattan Transfer.
braerusl
Manhattan Transfer was one of the most ufigwe station stops on the

H&M system, It was here that Pennsylvania steam powered trains were substituted

II for DD-1 electric powered trains which carried all PRR through passengers to

—RSG=
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Pennsylvania Station, New York City, Alternatively, it was possible for PRR

passengers to board H&M trains at Manhattan Transfer and go to Hudson Terminal,

Exchange Place, or Hoboken Station—among other destination points, Train service

began at Manhattan Transfer on October 1, 1911, and this station could be reached

only by train. y
Ninety-six cars were purchased jointly for this PRR-H&M service

between Grove Street, in Jersey City, and Newark, New Jersey. Approximately two

months after Manhégtan Transfer opened in 1911, service was extended from

voemalio— s o S

Manhattan Transfeflvia{an elevated structure to a new threé—track stub-end ﬁtatiﬁ&mﬁa
called Park Place, in ﬁewark. There was an intermediate station, also, at Harrison,

The cars serving passengers on this route were Class D cars made b?h*hwa
the Pressed Steel Car Campauy. These cars seated 52 passengefs each, and weighed
73,000 1lbs. 1In many respects, they were similar to H&M Class D, E, F, and G cars.
These PRR-H&M cars were replaced in 1958 by fifty Class K's of a considerably more
modern design.

The 1911 H&M commuter' paid 17 cents one-way to ride between Epdson
Terminal and Manhattan Transfer, and 30 cents round-trip. This jpbét took less
than 18: minutes, and trains sometimes traveled as fast as 65 miles an hour.
During the weekday rush hours six-minute headways were maintained, with 20 minute
headways preserved during off-rush hour periods. The lone exception to these
scheduling patterns occurred at late night and early morning hours, during which
time trains ran at 30 minute intervals,

With the opening of Pennsylvania Station in Newark on June 21, 1937,
joint PRR-H&M service into the red brick Park Place Statiom, Newark, was disbanded

and re-routed into this new Pennsylvania terminal, On this same day, Park Place,

the old Harrison Station, and Manhattan Transfers were shut down,



There was no need for Manhattan Transfer anymore: all PRR trains
leaving Newark bound for New York City now ran exclusively on electric power.

, With no more steam powered trains to change over from, Manhattan Transfer

had outlived its usefulness. It was torn down along with Park Place and the

old Harrison Station. A new Harrison Station was built, however, alnng;iié£] 
e VRIS T 7

éknew Jersey City Station called Summit Avenue Statian Summit Avente was

opened to the public on April 14, 1912 _ and—wes i@ter renamed Journal Square,

VA e W |
| located in downtown Jersey City between Eﬂehaﬂééézigge and Harrison Station<s
\ A SR
l|| - —

fi) et A
SOME LATER DEVELOPMENTS |
| The vears bétween 1915 and 1940 saw some comparatively minor
developments on the Hudson and Manhattan system, almost all concerning station
modifications,

In the Jersey City area, and underground passageway was built

connecting Exchange Place ‘with Erie Station to the north. This pedestrian

passageway, opened in 1911, was originally planned as a temporary facility,
P’t}ﬂ? r;,.éfr:.ﬂ,.-'" - ‘_'
The E;%ﬁ Railroad had intended to develop a necw statinqﬂto replaee Erie Station x;k:j
in the near future., Incidentally, a "speedwalk" conveyer belt for pedestrians /XT
was installed in the old passageway in 1954. This speedwalk was later removed,
In addition, improvements at Journal Square (formerly Summit Avenue

Station) were carried out in 1925. Access routes were built there for easier

E/I of et A ,
transfer between Public Service trul%{f{ines and the H&M system, Located in;z4~¢““”*“LJz
W@’F————' & l /

duwp§ﬁgn4;ersey City, Journal Square was,the transportation hub of that

It seems appropriate to clarify a few details not mentioned earlier
about the opening of Pennsylvania Station in Newark. To wit, the Pennsylvania
Railroad electrified their mainline trackage between New York and Washington,
D.C. in the early 1930's. This meant that electrical power replaced steam

. driven PRR trains. It follows that it was no longer necessary for PRR trains

S




to change motive power, as they had done for years, at Manhattan Transfer.
Instead, PRR trains could run directly through to New York City.
Moreover, the Pennsylvania Railroad, in conjunction with

other railroads, the City of Newark, and the Public Service Railway,

cooperated tegethier in the rebuilding of this new station in Newark. The

goal which united these parties in a mutual effort, was precisely the goal

of consolidating all transportation in the Newark area into one central

station. Like m$ny other railroads, the H&M Railroad began servicing
_"h“__ﬁésééngers at Fﬁaﬁ ﬂtatinn, Hewarﬁfﬁfrnm the day the station opened. St

This was part of thejgeneral consolidation plan. Although Manhattan o

Transfer and Park Pléﬁ%%gkatian were demolished, the bridge over _the

Passaic River--traveled by H&M trains to Park Place, Newark--was presgryed,

This bridge was converted from rail to automobile service. Also in

the late thirties, a new lay-up track was constructed alongside the PRR

-

right-of-way for approximately one mile south of Newark, ending at

South Street.

Very few PATH passengers are aware that 33rd Street Station,
in upfgﬁ@ New York City, is actually at 32nd Street. How did this
opaque state of affairs come about?

In the mid-1930's, the INDependent Subway's Sixth Avenue line
began construction. A plan was approved which called for the construction
of IND local tracks to be built so that these tracks straddled the H&M

Sixth Avenue tracks. The H&M tracks were, of course, under the very center

of the street. The long range goal behind this IND plan was 5¥§%Egkggmpli-
cated, The IND hoped to recapture the H&M Sixth Avenue franchise which
would be up for review with New York City in the near future. The agreement

signed between the Hudson and Manhattan Railroad and New York City's Board

of Rapid Transit Commissioners back in 1905 made the surrender of this

franchise possible, pending review. Herein lies the tale.



If the IND had won the Sixth Avenue franchise rights from the
H&M, then the inner H&M tracks would. have been incorporated into the new
city subway as express tracks. This plan would have required the H&M
Railroad to terminate its uptown New York.service at 9th Street and Sixth
Avenue. Assuming that its plan was sound, the IND subway said it was
necessary to close down and demolish the H&M Station at 33rd Street. Why so?
Because the city subway was to be built over the cross town tunnels of both
the Pennsylvania ang Long Island Railroad at 32nd and 33rd Street. The Hﬁﬁ
:statinn at 33rd Str;et was in the wafigf all this, and thus on December 20,
1937, it was shut down and later razed.

While the City of New York pushed ahead with its new subway plans

during this time, all H&M uptown trains terminated at 28th Street Station,

with a temporary entrance built at 29th Street.

—

But suddenly, the City of New York did an '"about face.'" The original
plans for the IND subway were changed. :The city decided that it would be too
expensive to enlarge the H&M tunnels for ifs larger trains--a requirement for
converting Sixth Avenue H&M tracks to IND express service. This decision ;
entailed; (a) that the Hudson and Manhattan Railroad would have a better chance
o renew its Sixth Avenue Franchise (which it did), and (b) that the city was
obligated to rebuild the H&M terminal it démalished at 33rd Street (which it
did),

Generally speaking, when the city rebuilt 33rd Street Station, it
followed the building plans of the original station. The major exception to
this, however, was that the rebuilt station was constructed at 32nd Street.
Construction of a station at 32nd Street could be carried out with greater

case. The rebuilt station provided an exit at 30th Street, and neighboring

28th Street station--just two blocks away--was closed. Passenger volume on
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the H&M system had dropped almost 50 per cent between the years 1930 and

1940, and economy measures were being taken,

THE DECLINE OF THE HUDSON AND MANHATTAN RAILROAD

Civen the information which has been presented about McAdoo's
S

J
\qaziziqkfleadership, and about the many advantages of the tunnels to area

.-ﬂ"'-l

commuters, it is hard to picture the Hudson and Manhattan Railroad going

bankrupt., But in l%ﬁﬁ the company did in fact gﬂ_hankxuﬁﬁarlnltiat¥§gf£‘

~ formal bankruptcy prnceedlugs in cnuré::

Between the years 1954 and 1961, the Hudson and Manhattan rail
system made some gallant attempts to improve 1its deteriorating service. For

example, under the aegis’ of Mr. Herman Stichman, a court approved company }’7’0’“3’7/3;,7
7

5
administrator, the company put into service the first fleet :::-f.'-.71.J.l:'-JL:«::nru:l1.!:1.«::11«26[______,.a-“'t /f

B oveloaes

rapid transit cars in the United States. Fifty of these car%ﬁwent into service ”&7
between Hudson Terminal and Newark in July, 1958. Their purchase was obviously

a bold step in the right direction, but this ﬁleasant surprise looked to many
observers like the last gasp of a failing enterprise. They were right. The *
signals, switches, stations, and tunnels of the H&M system were in need of
comprehensive repairs. Since the company had little money to finance these j%{
expenses, it could no longer afford to operate.its train service. Moreover,

word was out that the company had been insolvent since 1930, and there were

few investors confident enough to lend the H&M money for improvements. Some
newspapers speculated that the tunnels wquld be closed. Some H&M passengers

began to feel that riding through the q??é;idated tunnels was unsafe. Throughout
the late 1950's, fears that the tunnels would be abandoned loomed large in the

in the minds of New York area commuters. No one really wanted this to happen:

the H&M system was a vital link between New York and New Jersey residents,
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Consequently, the Port of New York Authority was called upon by the j///ffﬂ

States of New York and New Jersey to help save the Hudson and Manhattan Railroad,.
In 1962, following passage of legislation by these two neighboring states, the
Port Authority Trans-Hudson Corporation (PATH) was created to acquire, operate,
and modernize the old H&M system. PATH is a subsidiary of the Port of New York

Authority.
Beginning on September 1, 1962, PATH initiated a long-range, multi-

million'dollar reha&ilitatiun and modernization program. While no attempt will be

e = W e =
made here to evaluate PATH's extensive program, a brief outline of its scope is helpful;
1

A. §hﬂlacquisitinn and design of 252 air-conditioned cars at a
total cost of $34 million.
:?_3 Jf-:;'r/[ ﬂ"-"j
B. Ehe;}esign and construction of the new World Trade Center
Terminal opened on July 6, 1971--New York City's first air-
conditioned subway terminal,

C. Eﬁﬁ_ﬁebuilding of the signal system.

ey

D. Thﬂ}%ﬂhabilitatinn of track ,tunnel drainage, and utility
Eystghs. /

_._.-'_'F
E. %he_installatiﬂn of a two-way radio communication network
throughout the system and on all trains. 3‘F%£
F. ®he Peplacement of the electric traction power &tﬁtiﬁﬁf{7wﬁﬁﬁu

G. Thﬂigznstructinn ;EE?EELnal Square Transportation Center, in
Jersey City, to be opened in late 1973 at a cost of $80 millionm.

In the eight years between 1962 and 1970, PATH spent $145 million for
the: property acquisitions and capital improvements necessary to this modernization
program, The entire program will total $230 million dollars when it is completed,
benefiting the more than 145,000 weekday metropolitan area commuters who ride the
PATH system daily, Miraculously enough, by 1965 PATH had transformed the bankrupt
Hudson and Manhattan Railroad into the world's first fully air-conditioned rail
rapid transit . This system, however, ig no pEDEIEﬂE;E;%; PATH operates

at an anzfﬁl S12 million deficit, N

e
E——
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CONCLUS TON “’Jikﬂiwv

The question remains: if the old Hudson and Manhattan Rallroad was

needed so badly by daily commuters, why did it fail financially?

The decline in passenger revenues of the H&M Railroad is traceable
in large measure back to November 12, 1927. On this date Holland Tunnel,
named after the renowned tunnel engineer Clifford Holland, was opened. It
was the first ﬁﬁ?icular tunnel ever built under the Hudson River, connect-
ing Jersey Cit}qﬁzfﬁ Canal Streeﬁi)in Manhattan, Before the Holland Tuﬁnel,

cars were exclusively dependent on the ferries for transport across the river.

Because ferryboat service had been limited and slow, taking a car into Man-

hattan was less practical than riding the H&M system. But with more and more

sl e i e

people relying on the automobile for general use, the speedy Holland Tunnel

increasingly encouraged a preference for auto over train transportation.

In 1937, the first tube of the Lincoln Tunnel opened tu-driving commuters,

and in 1945 the second tube opened. As a result of this trend, H&M passen-

ger revenues dropped drastically. The automobile was coming into its nw;. |
Another thing that occurred in 1927 was that the state of New Jer-

sey started a large scale road building program which indirectly hurt the

H&M Railroad., When bus lines began operating, they were granted hand-

some franchises which permitted them to use these new highways. In addition,

bus lines were permitted to travel through the Holland Tunnel between New

Jersey and New York City--an enormous blow to the railroads. One bus route,

for example, took passengers from Journal Square to 33rd Street in Manhattan,

placing itself in direct competition with the H&M Railroad. This particu-

lar route, established on February 27, 1928, surpassed all H&M parameters:
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_. it provided a cross town extension to 9th Street and Fourth Avenue. This
was no doubt a painful lesson for H&M officials, who once envisaged cross
town connections to 9th Street and Fourth Avenue themselves--but gave up.

Worse yet, bus carriers were not required to pay real estate
taxes, or file tax returns on their operations. This seemed grossly un-
fair to the railroads, especially the Hudson and Manhattan, Free from the

~ taxes the railrnaﬂs had to pay, the—bus lines severely undercut the fares
and services of their major competitors. What did the bus companies have
to lose? Predictably, the result was that new bus commuters were won
at the expense of H&M train profits.

As the bus and automobile gained in popularity and economy in
comparison with rail transportation into New York City, H&M patronage decrea-

sed steadily from the late 1920's on. The Hudson and Manhattan Railroad

faced mounting operational, maintenance, and labor costs it cnul&-nut
pay for.

To keep increasing costs down, efforts were made to cut back excesses
wherever possible. For example, when the lease on the property above 19th
Street Station terminated, it was decided to close this station down rather
than renew the lease. Thexﬁhhlic Service Commission approved of this decis-
ion because another H&M station was nearby at l4th Street, Besides, the
decreased use of 19th Street Station by H&M passengers more than warranted
this action. Consequently, it was closed according to plan on August 1, 1954.
Uptown passengers aboard the PATH system speed by these deserted platforms
to this very day.

The downward financial trend of the Hudson and Manhattan Railroad

. persisted between 1930 and 1956, resulting in bankruptcy, as noted earlier.
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The company had indeed fallen on hard times. After 54 years of operation

up to 1962, dividends on H&M preferred stock were paid a total of ten years
during its long history. Dividends on common stock were paid for seven
years. But the saddest and most significant index of defeat was this:

in 1930 a total of 107 million commuters rode the H&M system. The total

number of commuters to ride the system twenty-seven years later in 1957

was just 30 millYionm.

= e

P SR, S C:)
MathEmﬁfically speaking, the decline of the Hudson and Manhattan

Railroad is easily eﬁpugh explained, But not well enough explained, unless

the bald mathematical figures are buttressed by historical insight.
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