
SENATE. No. 103,

The Joint Standing Committee of 1867 on the Hoosac Tunnel
and the Troy and Greenfield Railroad, respectfully submit
the following

The Committee of 1866 on the Hoosac Tunnel and Troy
and Greenfield Railroad transmitted to the last legislature a
comprehensive and elaborate report, containing an account of
the organization and doings of the Troy and Greenfield Rail-
road Corporation under its charter, and the subsequent Acts of
the legislature relating thereto; the past progress and cost of
the Hoosac Tunnel and Troy and Greenfield Railroad; a
financial statement covering the entire period of the work; a
general inventory and description of the property, real.and
personal, belonging to the Commonwealth; and the progress
and condition of the work at the close of their official year.

The present Committee, therefore, deem it unnecessary to
re-state the facts relating to the past history of this important
public enterprise, and have confined their Report to the man-
agement, progress and expense of the work during the year
commencing January 1, 1867, and ending January 1, 1868,
adding such suggestions and recommendations as, in their
unanimous judgment, seem wise and proper.

tfommonroealti) of ittaesacljusetts.
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The Committee visited the tunnel and road in June and
October, making, at each visit, a general examination of the
whole work. After the first visit, the Committee divided into
three divisions; the first division visiting the work again in
July, the second division in August, the third division in
September.

The Committee had the opportunity, at different times, of
freely examining all books, papers, plans and drawings relating
to the various parts of the work. They also had frequent
interviews with the resident engineers, and men employed in
different departments, with the view of fully comprehending
the present plan, method and means adopted and employed in
prosecuting the work on the tunnel and road. All informa-
tion sought by the Committee was promptly and freely given.

During the year, many changes have been made by the com-
missioners for the purpose of securing greater efficiency and
economy—in many cases, we think, wisely made.

The office of chief engineer was abolished last January,
and the engineer corps reduced to one resident engineer.

The services of master mechanic and mechanical draughts-
man were dispensed with. About the first of June, the office
of superintendent of labor was also abolished, and the fore-
man in each department required to report directly to the
superintendent or resident engineer. The statisticians were
also discharged, and their duties transferred to the several
time-keepers, without loss of important statistics. And in all
cases where the commissioners believed the salary paid was of
more value to the State than the service rendered, men have
been discharged.

The effort of the commissioners has been, so to systematize
the'work, organize the labor and improve the means, as to
increase the rate of progress and diminish the cost. The
results of the year demonstrate the success of their effort.

During the first half of the year the commissioners gave
much of their time and personal attention to the tunnel.
Since June last, Hon. Alvah Crocker has acted as superin-
tendent, giving his whole time, experience and energy to the
prosecution of the work. It is the opinion of the present
superintendent, based on the experience of the past year,—in
which opinion the Committee unanimously agree,—that a still
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greater rate of progress can be securing in the future with a
further reduction of oost.

The total progress made on this heading during the year
was 1,187 feet, (more than double the advance made in 1866,)
giving an average of 98.92 feet per month; and for the last
six months ending Jan. 1, 1868, giving an average of 118.17
feet per month.

During several months of the year the progress has been
greatly retarded from want of sufficient power to drive the
drills and supply air for ventilation, in consequence of low
water in the dry summer months, and of anchor ice at times in
the coldest weather of winter. Many days the work has been
wholly stopped from the same cause.

The Committee feel that the progress and reputation of this
enterprise has suffered too much and too long from interrup-
tions and delays, arising from causes that good business judg-
ment and engineering skill should have long since securely
provided against.

Prosecuting a work of this character and magnitude with
insufficient or unreliable power is vastly more expensive to the
State, than all the cost of supplying the most ample and per-
manent power for continuous and successful operations.

With the amount of money already expended on the tunnel,
lime is a large element of cost; a day lost on the work is
money lost to the State.

We are told that trouble from anchor ice, hereafter, will be
prevented by a new flume, and other important arrangements
nearly completed. Two new turbine wheels and two com-
pressors have been purchased for early use in the spring.

To meet any temporary deficiency of power from any cause
or emergency, an eighty horse power engine has been bought
and will soon be ready for operation.

With the foregoing provisions for adequate and continuous
power for driving the pneumatic drills, and supplying air for ven-
tilation, we may confidently expect much greater progress than
ever before made at this end, carrying the average above the
greatest progress made during any month of the year.

East End Heading
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The sides of the tunnel have been enlarged to the full width
during the past year a distance of 2,40Cf feet from the portal.
The bottom of the tunnel is now being taken out to grade, and
the heading is now driven at the bottom, instead of four and
one-half feet above, as one year ago.

This end was worked under contract from August Ist to
Nov. Ist, 1867; contractors, Messrs. Dull, Gowan & White.

It is proper to state, what the records of progress show, that
the advance made per month by the contractors was less than
that made by the Commonwealth under the commissioners.

The progress, under the personal supervision of the superin-
tendent, for the mouth of July previous to contractors taking
possession under their contract, was . . . 131 feet.
Contractors made in August, 123

in September, .... 11l
“ “ in October, .....117

When the superintendent again took charge of the work and
made, in November, 126 feet.

The contractors, by the terms of their contract, were required
to prosecute the work of enlarging the tunnel. During the
three months they widened the tunnel to its full width, (24
feet,) for a distance of nearly 1,800 feet. The work of enlarge-
ment has since been continued.

The depth of this shaft when completed to tunnel
grade will be ...... 1,038 feet.

Present depth, ....... 583 “

Remaining, 450 “

The whole progress made for the past year, 190 feet, giving
an average of 19 feet per month for the ten months actually
worked.

This shaft was also under contract from August Ist to Novem-
ber Ist; Messrs. Dull, Gowan & White, contractors. Here also
the progress made by contractors was much less satisfactory
than that made under the immediate direction of the commis-
sioners, commissioners making per month from January Ist to
August Ist, 20.0, 21.5, 20.0, 25.5, 26.0, 21.0, 19.5 feet; while
contractors made in August, 13.5; September, 12.0 ; 19 days
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in October, 11.0, when the work on this shaft was suddenly

Central Shaft.
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interrupted by a serious and melancholy accident, which resulted
in the loss of thirteen lives, a total destruction of all the shaft
buildings, wood and lumber, and serious damage to tools and
machinery. The accident occurred while manufacturing nap-
tha gas for lighting shaft buildings.

We are informed the commissioners had discontinued its use
for that purpose several months previous to the contractors
taking possession of the work, having used it from November
1, 1865, to April 1, 1867, and this was the first attempt of
the contractors to resume its use.

There was no naptha on hand when the contractors com-
menced their work. It had been kept in an iron tank, about
one hundred leet from the shaft building, connected with the
retort by pipes. At the retort it was shut back by a valve.

The apparatus for making the gas consisted of a retort, or
pan, about three or four feet wide and five or six feet long, in
which the naptha was heated by a steam-pipe from the boiler;
a small double-acting engine, with two small compressors, one
attached to each piston rod. The compressors forced air
through the naptha in the retort, and the air becoming impreg-
nated with the vapor from the naptha formed naptha gas.
This gas was taken from a small dome on the top of the retort
and carried in pipes to the burners.

The work at the shaft at the time of the accident was in
charge of W. A. Douglass, employed by the contractors. It is
supposed the cause of the accident was the overflow of naptha
fiom the retort, forming gas in the small room in which the
retoit was placed. When the door to this room was opened
the gas escaped, and was ignited by a lighted lantern standing
a few feet distant.

Hie persons killed were : Patrick Connaly, leaving a wife
and six children; James Cavenaugh, leaving a wife and two
children; Thomas Cook, a wife and two children; JamesBennet, Jame§ Fitzgerald, Thomas Collins, Michael Whalan,James McCormice, Thomas Mulone, Edward Haskins, Patrick
Collins, John Curran, Joseph Messier.

The Committee are informed that the contractors made no
effort to remove the bodies from the shaft. Three men volun-
teered to go down, but were nearly suffocated in the attempt.
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Thomas Mallory descended the shaft next morning after the
accident, (October 20,) but all were then dead. He was
drawn up nearly insensible. He made two descents after this,
and each time found much bad air. He is entitled to great
credit for his daring efforts to ascertain the condition of the
men in the shaft.

The State, through the commissioners, has furnished the
families of the killed, tenements, fuel, and some provisions.
The contractors gave these families some money; how much
the Committee are not informed. The citizens of North Adams
raised by subscription about two thousand dollars for their
relief. The loss to the State by the fire is estimated at $42,000.

Soon after this casualty the contractors voluntarily surren-
dered their contract, received their pay, abandoned the
work, and the shaft returned to the hands of the commission-
ers, with the loss of five or six months of time, and nearly a
total destruction of buildings and machinery.

The commissioners have already commenced the work of
rebuilding, and have consulted the best mechanical skill and
experience for machinery better adapted than the old to secure
safety,

progress and economy in working the shaft.
We are informed that hereafter a double reversible engine

will be used, of sufficient power for hoisting, and used for no
other purpose. The other engine can then be run at such
speed as other parts of the work may require. Formerly the
work of pumping, hoisting, compressing air, running the saw-
mill, machine shop, &c., was all performed by one engine.

West Shaft, East HeadinCx.
This shaft is 318 feet in depth. The whole progress made

on east heading is 1,294 feet.
The progress made since the work was recommenced, June

15, 1867, is 248 feet, on a heading 7 feet by 22.).
The work has been delayed at times by an influx of water

beyond the pumping capacity employed.
On the Ist of January, 1867, the commissioners found the

water in the shaft 9 feet 10 inches above grade.
For information touching the difficulties encountered from

this cause, and the means employed to overcome the same,
reference is made to the reports of the consulting engineer,
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Benjamin H. Latrobe, Hon. Alvah Crocker, commissioner and
superintendent, and the resident engineer, W. P. Granger.

Preparations are being rapidly made for introducing the
machine drills on this heading, when the same progress made
at east end may be expected here.

West Shaft, West Heading.

Total progress, 611 feet; the progress of the year, 813 feet.
The statements in regard to water just made apply, of course,

equally to this heading.
It is believed, however, with the present pumping capacity,

(2,000 gallons per minute,) no further delays will be occa-
sioned by accumulations of water in the shaft.

But we suggest, in view of the chances of a sudden increase
of water, as the two headings advance, that prudence and
safety might warrant a still further supply of pumping power.

The supplemental shaft is located a short distance west of
west shaft, is 277 feet deep, and was completed, March 15,
1867. The water from the east and west headings is mostly
pumped through this shaft, saving in elevation over the west
shaft about 80 feet, the water being discharged from the side
of the shaft 40 feet below the opening at the surface.

Well No. 4.
This well is located west from west shaft. The total depth

to grade of tunnel will be 215 feet. We were informed that
Mr. Doane, while chief engineer, commenced sinking this well
for the purpose of ascertaining the character of the material
between west shaft and the west end. After reaching a depth
of 103 feet, it was abandoned.

When the plan of running an adit from west end to west
shaft was adopted, the commissioners resumed the work of
sinking this well. It is now 63 feet from grade. A few
months will complete it. When down, the work of the adit
can be prosecuted on two additional headings.

The value of this adit in taking the water from west shaft
and headings, and discharging it from the west end of the
tunnel, thereby saving all labor and expense of pumping, justi-
fies the most vigorous efforts made to complete it.
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There still remains nearly 1,200 feet of unbroken ground
between west end and west shaft.

Completed Brick Arch, West End.
The total progress, for the year 1867, of finished brick tun-

nel, is 364 J feet, an average of SO feet 4| inches per month.
To construct the tunnel through the material found here,

was regarded and boldly pronounced by some persons, at one
time, as the impossible part of the tunnel work.

Yet it has been so far successfully accomplished by Mr.
B. N. Barren, (under contract,) notwithstanding the material
through which he passed proved more treacherous and difficult
than was at first indicated.

The first contract with Mr. Farren was for 374 lineal feet,
and was completed on the last day of August. Another con-
tract was immediately made for 500 feet additional of brick
arch tunnel,—a contract more favorable to the State than the
first.

The prices under the new contract are as follows:

For excavation, .....$6.00 per cubic yard.
Brick masonry, .....12.00 “ perch.
Stone “

.....6.00 “ “

“ “ (culvert,) . . . 6.50 “ “

For timbering, . . . $40.00 to $50.00 “ lineal foot.

By this contract, $57.38 per lineal foot is saved, or $28,670
on the 500 feet, over the prices paid under the first contract;
Mr. Farren to pay $9 per M for brick made by the State, and
furnishing his own lumber.

When the work under this last contract is completed, we be-
lieve the west heading will be advanced beyond the difficulties
which are to be surmounted by brickwork, and this contractor,
by his energy and skill, will have solved the hardest problem
of the tunnel.

The whole number of men employed on the tunnel January
Ist, 1868, was

East end, ......... 210
Central shaft, 32
West “ 172

HOOSAC TUNNEL & T. & G. RAILROAD. [Mar.
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West end, 86
Engineer’s roll, 9

Total, 509

In the summer of 1866 experiments were made with this
powerful explosive agent, at the west shaft, under the direction
of Colonel Schaffner. The experiment was continued for three
days on the east heading, with the gratifying result of 14J feet
advance, being 4.82 feet per day, giving a rate of 125.33 feet
per month, and this result with a saving in cost per day in
favor of glycerine of $276.85.4.

The Committee of 1866, referring to this experiment in their
report, state the average progress for eleven months ending
with November, 1866, to have been 53 feet and 6 inches, using
powder. Assuming the progress made with glycerine 'during
the three days of its use to bo obtainable throughout the year,
the monthly progress, using that material, would be 120 feet
and 10 inches, on the calculation of twenty-five days to a month,
which would give an annual advance of 1,450 feet.

This estimated progress by the use of glycerine was based
upon hand drilling. Since then the machine drill has been
perfected and successfully introduced at the east end, by the
use of which the rate of progress has been more than doubled.
If then we give to glycerine in the above experiment and calcu*
lation the advantage of machine drilling, the results must be
doubled, giving 241 feet and 8 inches per month, or an annual
progress of 2,900 feet.

The only uncertain element in this favorable estimate is the
use of nitro-glycerine as an explosive in the tunnel. The drill
is a mechanical triumph—success.

The commissioners have not forgotten the experiment of
1866 ; they fully appreciate the importance of a more powerful
explosive applied to the tunnel rock. In their repeated efforts
to renew the experiment, they have experienced much difficulty
in procuring the article ready made, an unwillingness and
refusal on the part of railroads to transport so treacherous an
agent, the scarcity of chemists skilled in its manufacture and
experienced in its use. But arrangements have at last been

Nitro-Glyceeine.

2



10

made with Professor George M. Mowbray, a skilful and scien-
tific chemist, who commenced operations on the ground last
October, erecting necessary buildings, furnishing apparatus,
and manufacturing the article at his own expense. He will
personally direct and superintend its use in the tunnel.

The amount expended on the tunnel from Nov. Ist, 1866,
to Jan. Ist, 1868, is $603,666.93, expended as follows:

Engineering, superintendence, &c., . . . $12,466 99
Wheel-pits and house, 2,300 26
Race and canal, 325 95
Buildings at central shaft, 1,953 71
Buildings at west shaft, ..... 1,028 07
General account, 149 19
Machinery, east end, 43,231 22

“ central shaft, ..... 7,773 88
“ west shaft, ..... 17,909 61
“ west end, ..... 36 95

General account, 1,370 77
Land and right of way, 2,082 04

$90,628 64

East end heading, $99,386 41
“ enlargement, ..... 55,555 68
“ heading enlargement, .... 151 50

$155,093 59

Central shaft, $66,362. 93

West shaft heading, $119,072 20
West approach, ...... 1<3,061 61

$292,133 81

Total cost of tunnel to Jan. Ist, 1868, $2,086,640.13.
Of this amount, $800,095.60 has been expended in prepara-

tions made for the whole work—including engineering, build-
ings, dam, canal and wheel-pits, machinery, land, right of way,

HOOSAC TUNNEL & T. & G. RAILROAD. [Mar.

Cost.
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Ac.,—and is not properly chargeable to the progress already
made.

Exclusive of this last sum, the tunnel work has cost
$1,286,514.58, with the heading one-third of the distance
through the mountain.

If wo deduct cost of central and west shafts, which is equally
cost of preparation for whole ivork of tunnel, we shall have
remaining, as cost of present progress, $777,643.96.

One of the most important events connected with this enter-
prise during the past year is the opening of the Troy and
Greenfield Railroad, from Greenfield to Shelburne Falls.
This work has been done in accordance with the act of •,’5

1866. All particulars connected with it may be found in the
report of the consulting engineer, and in the report of Alfred
R. Field Esq., chief engineer of the Troy and Greenfield
Railroad.

The Committee would simply add their testimony to the
energy and skill which have been displayed in opening the
road, and to the fidelity with which the work has been com-
pleted. It is expected that the road will be opened as far as
the east end of the tunnel in July, 1868, in accordance with
the contract.

In conclusion, the Committee would remind the legislature
of the importance of a vigorous prosecution of the work as one
of those enterprises calculated to develop the industry and
increase the resources of the Commonwealth.

S. W. BOWERMAN,
WILLIAM L. REED,
GEO. 0. BRASTOW,

Of ihe Senate.

NEWELL A. THOMPSON,
GEO. B. LORING,
WM. S. CLARK,
ELIJAH H. CHISHOLM,
JOSEPH S. POTTER,
TITUS AMADON,
DANIEL B. STEDMAN,

Of the House.




