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Y . C . B l a s t s F o o t o f j M o u n t a i n t o 

A d d t o F o u r - T r a c k ! R o u t e 

A T W E N T Y M O N T H S ' task of 
building a th i rd and fourth 
track on the Hudson Division 
of the New Y o r k Central be­

tween Garrison and Beacon, N . Y . , one 
of the most dif­
ficult and unique 
projects of this 
nature in recent 
years, is now com­
plete, and since 
early A p r i l trains 
b e t w e e n N e w 
Y o r k and Albany 
have been running 
on more advan­
tageous schedules 
b e c a u s e of t h e 
n e w l y w i d e n e d 
r i g h t o f w a y . 
T r a f f i c d u r i n g 
rush hours—early 
m o r n i n g a n d 
e a r l y e v e n i n g , 
when freight as 
well as passenger 
business is at its 
height—has here­
tofore been some­
what handicapped 
because of the bot­
tle-neck character 
of the road at that 
point. 

The opening of 
the two new tracks 
over the ten-mile 
stretch just com­
pleted means that 
the four-track ter­
r i tory of the New 
Y o r k Central now 
extends approxi­
mately one hun­
d r e d a n d f o u r 
miles out of Grand 
Central Terminal , 
except for three 
small gaps. 

In the job just finished, 840,000 cubic 
yards of rock were blasted away— 
enough to fill 34,000 freight cars with 
an average load of fifty tons apiece. 
Coupled together, these cars would 

make a continuous line from New Y o r k 
Ci ty to Rome, N . Y . , a little more than 
250 miles. 

Of this great mass of rock, 800,000 
cubic yarda were cut from the cliffs 

From the cliff-tops high above the Hudson, down to the very toes of the mountains 
bordering the river, a thousand men have been working for a year and eight months, 

widening the New York Central's right of way to Albany. 

which rise often more than a hundred 
feet above the roadbed and the river 
straight below. The task meant v i r ­
tually cutting off the toes of the moun­
tains which at that point rise abruptly 

from the Hudson. When the original 
two-track route was laid out there, fol­
lowing the bank of the r iver and cut­
t ing across small bays, the roadbed in 
many places was pushed by the rocky 

bluffs close to the 
water's edge, and 
at some points was 
built across rock 
fills extending into 
the river. In the 
new f o u r - t r a c k 
r o u t e b e t w e e n 
Garrison and Bea­
con, the new road­
bed is almost en­
t i r e l y on s o l i d 
rock, which char­
acterizes the ge­
ology of that sec­
tion. 

M u c h o f the 
rock removed has 
been used in other 
portions of New 
York Central i m ­
p r o v e m e n t and 
construction. 

Blast ing out of 
th i s rock alone 
would have been a 
tremendous enter-
pr i se , but w i t h 
the work accom­
plished while pas­
senger and freight 
trains were ful ­
filling their daily 
schedules—trains 
p a s s i n g a t a n 
average rate, dur­
ing peak periods, 
of almost one each 
minute and a half 
—the task was a l ­
most insuperable. 
Only two blasts of 
dynamite were a l ­
lowed each day. 

Dur ing a l l phases of the excavation, 
two New York Central conductors were 
stationed in telephone booths beside the 
job where they had a clear and unin­
terrupted view of the great slice of 
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The new Breakneck tunnel, at the right, has been drilled out of the solid rock close 
between the old tunnel, which is still being used, and the shaft house of the Catskill 
water siphon. Especial precautions had to be employed here because of the serious­
ness of possible damage either to the tracks on one side or the shaft house on the 
other, to say nothing of the water tunnel directly underneath. The old tunnel at the 

left was enlarged to standard section and lined with concrete. 

rock, which at one place, 90 feet in 
height, was 4,000 feet in length. They 
were at a l l times in telephone communi­
cation with the t rain dispatcher, so that 
when the contractor was ready to fire 
a blast of dynamite, the dispatcher 
was notified. Flagmen were then sent 
out in each direction; and when the dis­
patcher gave permission the blast was 
fired. 

To avoid a l l possibility of any 
isolated fragments of rock fa l l ing on 
the tracks, they were covered with 
two layers of cross ties placed at r ight 
angles during blasting. If in case any 
rock did come down, a large number 
of the working force of a thousand 
men were ready with shovels and der­
ricks to remove i t instantly. The ties 
were then removed and a thorough in ­
spection was given before traffic might 
be resumed. 

Almost at every turn, operations 
were severely handicapped by existing 
conditions. Three tunnels had to be 
bored through rock, necessitating the 
cutting away of approximately 40,000 
cubic yards of stone. The job was car­
ried on so close to main line operation 
that every movement had to be under 
the most careful supervision. One of 
the three tunnels was a new 540-foot, 
double-track tunnel through solid rock. 

A mountain side was cut into for a 
distance of about 5,000 feet at the 
south end of the project to provide for 
the two additional tracks and to 
straighten the old alinement. The 
height of the excavation or rock ledge 
in this location extended to an average 
of about sixty feet and necessitated the 
removal of about 500,000 cubic yards 
of rock and earth. Nor th of Garrison 
an old tunnel, which had been aban­
doned in 1922 when a deep rock .cut 
about 800 feet in length was excavated, 

was rebuilt, as were its approaches, 
providing two eastbound main tracks 
in the cut east of the tunnel, which is 
being used for westbound traffic. 

The old tunnel was heightened to 
twenty-seven feet and enlarged to 
thirty-eight feet wide and lined wi th 
concrete. When finished it had a clear 
height of twenty-two feet and a base 
width of thirty-three feet. This and 
other work in the vicinity included the 
removal of about 30,000 cubic yards of 
rock from a projecting bluff at the 
north end of the tunnel. 

Traffic Handled During Work 
The new cut is wide enough for two 

tracks parallel to, and about forty feet 
from, the old tunnel. Trains were de-
toured through the cut while the old 
tunnel was reamed out to a width of 
thirty-eight feet and to the maximum 
height. Trains were once more turned 
back into the tunnel while the cut was 
given over to the contractors to have 
rough corners whittled off so as to 
afford a better alinement. When this 
was done the cut was once more used 
for the two westbound tracks, while 
the tunnel accommodated the two east-
bound tracks. 

A t a point known as the Ware cut, 
rock was cut back to a maximum dis­
tance of about seventy feet and ex­
tended up an almost vertical face to 
heights ranging from eighty-five to 
one hundred and ten feet. F r o m here, 
175,000 cubic yards of solid rock were 
blasted away. Two long sidings were 
re-built beyond the Ware cut into 
standard main tracks and the widening 
continued in more or less l ight cuts 
and fills unti l near Cold Spring, where 
the heavy rock excavation of consider­
able height was again met. This work 
required the removal of approximately 

30,000 cubic yards of material and con­
tinued in a succession of cuts for about 
one-half mile north of Cold Spring, 
and then ran into terri tory where the 
land adjoining the right-of-way was 
comparatively flat. 

Another major operation was the 
driving of a new double-track tunnel, 
450 feet long, through Breakneck 
Mountain to carry two eastbound 
tracks. Also the old 540-foot, double-
track tunnel through the mountain 
was enlarged and lined to carry two 
westbound tracks. Special precautions 
had to be employed throughout the 
work. The new tunnel had to be driven 
alongside the old one without disturb­
ing traffic there, and in addition had to 
be driven right beside the shaft house 
of the Catski l l water siphon which 
crosses under the New York Central 
tracks at r ight angles. To damage 
either the shaft house or the water 
tunnel below the tracks would have 
been an exceedingly serious matter. 

New Device for Dril l ing 
The work on the Garr ison tunnel 

was one of enlarging the old bore. 
Pract ical ly a l l of the cutting here was 
done on the easterly side to throw the 
center line of the tunnel further to the 
east, thus reducing the curvature and 
also the quantity of excavation in the 
tunnel approaches. Approximately 10,-
000 cubic yards of rock were removed 
in this tunnel by dr i l l ing and light 
blasting. A new device was used for 
boring the tunnel. A framework was 
erected on a flat car to which was se­
cured a 4%-inch pipe bent to the shape 
and size of the tunnel bore. On this 
pipe were mounted fourteen air dri l ls 
on swivels so they could be aimed in 
any direction and moved laterally on 
the pipe. Three hundred and thi r ty 
holes were bored in this manner, 
broaching tools were attached and the 
holes opened one into another, cutting 
a kerf, or channel, the size of the com­
pleted tunnel around a rock core in the 
center. The kerf was six feet deep. 
Then other holes were bored into this 
core, in which light charges of dyna­
mite were placed and fired by delayed 
exploders. The kerf, forming an air 
cushion around the seat of the explo­
sion, combined with the delayed blasts, 
permitted a minimum of concussion 
from the blasting. 

This operation was repeated for the 
fu l l length of the tunnel, involving 80 
set-ups of the d r i l l carriage and neces­
sitating the d r i l l ing of 26,000 holes. 

A l l three of the tunnels on the new 
four-tracking work are lined with con­
crete, and have a width of thirty-three 
feet and a height of twenty-two feet 
above the top of the r a i l . A l l of the 
concrete in the tunnel l i n ing was placed 
pneumatically by a Ransome pneu­
matic concrete gun, which operated at 
a pressure of 100 pounds and delivered 
fourteen cubic feet of concrete in a 
batch. The gun was charged from a 
one-half yard concrete cart wi th a 
track mounting, which conveyed the 
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concrete from the mixing plant set up 
near each tunnel. About ten cubic 
yards of concrete were required per 
linear foot in a l l tunnel l in ing work, 
which necessitated the placing of a 
total of approximately 15,000 cubic 
yards of concrete in a l l three tunnels. 

Besides the difficult work of exca­
vating, a considerable amount of mov­
ing of existing passenger and freight 
facilities at certain points, the rebuild­
ing of highway and railroad bridges 
to meet new conditions, the installation 
of a new signal system and the laying 
and surfacing of about twenty miles of 
main tracks had to be done. 

A l l of the work was planned and 
carried out under the ge*eral direction 
of F . B . Freeman and J . W . Pfau, 
Chief Engineer and Assistant Chief 
Engineer, respectively, of the New 
Y o r k Central . E . A . Dougherty, De­
signing Engineer, was in direct charge 
of a l l the planning, and A . D . Duffle, 
Dis t r ic t Engineer, who was repre­
sented on the work by T. P . Lynch, 
Resident Engineer, supervised the con­
struction. The Walsh Construction 
Company, Davenport, Iowa, did a l l of 
the work, including the track laying, 
under the direction of H . C. K a h l , Vice-
President of that company. 

The tunnel work at Breakneck and Garrison in the New York Central's extension 
of its four-track route, was completed with only light blasting. Drills were mounted 
on a framework the size the tunnel was to be made, and 330 holes were bored in the 
rock in a near circle. The holes were opened into one another, and more holes were 
drilled into the rock core of the tunnels. Light charges of dynamite were placed in 

these, and the rock was thus removed without disturbance to the traffic. 

1 -t 1 

\ \ ^ o r l d S p e e d R e c o r d S e t b y E m p i r e S t a t e E x p r e s s 

BE G I N N I N G A p r i l 28, the running 
time of the Empire State Express 
between New Y o r k and Buffalo 

was shortened 15 minutes to 8 hours, 45 
minutes. This gives an average speed 
of 50.1 miles an hour for the elapsed 
time between terminals. This is the 
fastest average time for so great a dis­
tance, 438.4 miles, of any regularly 
scheduled t ra in i n the world. The 
T w e n t i e t h C e n t u r y L i m i t e d , w h i c h 
runs more than double the distance, 
s t i l l retains its leadership as the fast­
est t ra in for the longest distance in the 
world, wi th an average speed of 48 
miles an hour for the elapsed time be­
tween terminals. 

It must not be forgotten that the 
average speed for the elapsed time is 
quite a different thing from the actual 
speed while running. For instance the 
Empi re State Express is allowed 53 
minutes to cover the 32.7 miles over the 
Electr ic Division from Grand Central 
Terminal to Harmon, where four 
minutes are allowed to change from 
electric to steam locomotive. Operating 
conditions require several reductions 
of speed between Harmon and Albany, 
where a stop of three minutes is a l ­
lowed by the time card to take on and 
d i scha rge passengers and change 
engine crews. This stop is lengthened 
as traffic conditions require. There is 

another stop of a minute or two at 
Ut ica , another of three minutes at 
Syracuse to change engine crews and 
another short stop at Rochester. In ad­
dition to this, considerable time is lost 
in running at a slow speed through the 
city at Syracuse and at certain other 
points there are various restrictions on 
speed, so that the actual speed while 
running averages nearly 60 miles an 
hour and at times reaches 70 miles an 
hour. 

A s a basis of comparison with the 
fast trains abroad of which so much is 
heard, i t may be said that the fastest 
t ra in in Great B r i t a i n is on the Great 
Western between Paddington and De-
vonport, a distance of 226.9 miles, 
which may be compared with the dis­
tance between New Y o r k Ci ty and 
Nor th Ilion, 11 miles east of Ut ica . 
This one t ra in covers the entire dis­
tance without stopping in 244 minutes, 
which gives an average speed of 55.8 
miles per hour; that is, this single 
burst of speed under ideal conditions is 
but little higher than the Empire State 
Express's average speed of 50.1 miles 
an hour for nearly twice the distance. 
The second fastest t ra in for the longest 
distance in England is on the London, 
Midland & Scottish Ra i lway between 
Euston and Colwyn Bay, 219.5 miles, 
which is covered in 258 minutes, at an 

average speed of 51 miles an hour. That 
is, this single burst of speed in a non­
stop run is less than a mile an hour 
faster than the average speed of the 
Empire State Express, despite a l l the 
stops made by the American t rain. 

In addition to speeding up the E m ­
pire State Express, the New York Cen­
tral 's new time card provides four new-
trains and shortens the running time 
of several trains. Fo r example, the 
Ohio State Limited makes the run be­
tween New Y o r k and Cincinnati in 18 
hours and 15 minutes, g iving an aver­
age speed of 48.35 miles an hour for 
the elapsed time between terminals, 
one-third of a mile faster than the 
average time of the Twentieth Century 
Limited. One of the new trains, the 
Cleveland Limited, makes the run of 
620.3 miles from New Y o r k to Cleve­
land in 12 hours and 50 minutes, at an 
average speed of 48.32 miles an hour. 

Co-incident with these changes, two 
new trains in special colors, a new de­
parture for the New Y o r k Central 
Lines, were put into service. One, the 
Motor Queen, w i l l be operated between 
Detroit and Cincinnati over the B i g 
Four and Michigan Central Railroads, 
making the t r ip in 6 hours, 45 minutes. 
The other, the Niagara Fa l l s DeLuxe, 
runs between Buffalo and Chicago over 
the Michigan Central. 


