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Sir,—I have the honor to transmit herewith to the legislature the Report of
the Joint Special Committee of 1865, on the subject of the Troy and Greenfield
Railroad and Hoosac Tunnel.

I am, very respectfully,
Your obedient servant,

FREEMAN COBB, Chairman.

Hon. Joseph A. Pond,
President of the Senate.



In Senate, January 11, 1865.
Ordered, That so much of the Governor’s Address ■as relates to the

Troy and Greenfield Railroad and Hoosac Tunnel he referred to a
Joint Special Committee, to consist of three on the part of the Senate,
and seven on the part of the House; and Messrs. Cobb, Wentworth
and Wells are appointed on the part of the Senate.

Sent down for concurrence.
S. N. GIFFORD, Clerk

House of Representatives, January 12, 1865.
Concurred: And Messrs. Kimball, of Boston; Holden, of Salem;

Stickney, of Groveland; Conant, of Attleborough; Johnson, of Taun-
ton ; Jones, of Falmouth, and Whitney, of Westminster, are joined on
the part of the House.

W. S. ROBINSON, Clerk.

In Senate, April 25, 1865.
Ordered, That in conformity with the recommendation of his excel-

lency the governor, the Joint Special Committee on the Troy and
Greenfield Railroad and Hoosac Tunnel, be authorized to sit during the

recess, with authority to send for persons and papers, to examine the
reports made by the Commissioners to the executive department, and
the contracts authorized, to visit the localities of the road and tunnel,
and inspect the progress of the work, and that they be instructed to
report at the next session of the legislature.

Sent down for concurrence.

S. N. GIFFORD, Clerk.

House of Representatives, April 27, 1865.
Concurred

W. S. ROBINSON, Clerk.

CorainonlmUj! of fßassacjumtts.
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The Joint Special Committee to whom was referred the Report
of Messrs. John W. Brooks, Samuel M. Felton, and Alexander
Holmes, Commissioners, and also the Report of the previous
Joint Special Committee, appointed in 1864, on the same
subject, and who were authorized, by an Order passed April
27, 1865, “ to sit during the recess of the legislature for the
consideration of the several matters referred to them, with
authority to send for persons and papers, and to visit the
localities of the road and tunnel, and inspect the progress of
the work,” and who were “ instructed to report at the next
session of the legislature,” submit the following

That in attending to the duty assigned them, they have duly
considered the matters set forth in the Reports referred to them,
and have visited the localities of the road and tunnel, and have
fully examined the condition and progress of the work in all
its parts.

In relation to the unsettled matters specified in the Report of
the Joint Special Committee of 1864, there can be no need of
giving in detail the conclusions of that Committee. It is
only essential to the purpose of this Report to state that the
claims for land damages referred to, were duly provided for by
the legislature at its last session, in accordance with the recom-
mendation of said Committee ; that the suit mentioned in said
Report, which was brought in the name of the Commonwealth
against Herman Haupt, to recover over-payments to him, has
since been decided in favor of the Commonwealth ; and also

(JTommomocaltl) of ittassacljusctts.
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that the “ Smith mortgage,” so called, described at length in
said Report, has been decided to be invalid by the Supreme
Court, upon a bill in equity filed for that purpose, leaving the
title of the Commonwealth, under its several mortgages, clear
and unquestionable.

In undertaking a report upon the progress of the work, at
the several points embraced in the tunnel enterprise, the Com-
mittee must, of necessity, derive nearly all their authority and
opportunity from the commissioners and their chief engineer.
A visit of a day and a half does not admit of the closest scru-
tiny or very thorough examination of a work so colossal, though
every facility was afforded to the Committee to enable them to
investigate everything which could possibly contribute to a gen-
eral knowledge of the work, and though every one connected
with it readily responded to the call for information.

A full and comprehensive Report will undoubtedly be made
to the executive department by the commissioners, and their
paper will be accompanied by a statement in detail, and by
plans and diagrams from the chief engineer, the accuracy and
truthfulness of which, the Committee have no hesitation in say-
ing, may be fully relied upon by the legislature and the people
of the Commonwealth.

It is difficult to anticipate where a note or explanation from
the Committee may be needed, though the .subject is munificent
with suggestions, Ht is believed, however, that it is hardly
necessary, nor do the Committee deem it to be their duty, to
report at any considerable length, details of progress which
will doubtless be carefully prepared and distributed into groups
to preserve distinctness of record, by the commissioners and
the chief engineer.

During the year no substantial progress has been made in the
construction of the railroad between Greenfield and the eastern
end of the tunnel. It is understood that the road is in undis-
puted possession of the Commonwealth, and there seems to be
but little justification for this delay.

The Committee are in possession of letters addressed to His
Excellency, Governor Andrew, in March, 1865, by the chair-
man of the commissioners, in which he so far hinted at a pos-
sible resumption of work on the railway during the year, as to
furnish an approximate estimate of the cost of completing it.
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The Bill reported by the Committee, chapter 211 of the Acts
of 1865, contemplated the expenditure of a considerable sum
upon the line of the road.

During the summer engineers were engaged in running lines
and making new levels and -profiles, but beyond this nothing
has been done ; and the Committee feel bound to say that pro-
gress, so far as it relates to this distinctive feature of the enter-
prise, has fallen short of the reasonable requisition. The com-
pletion of the road seems a possibility to be one day realized,
rather than an enterprise in which any great progress has yet
been made, or is now making.

Chapter 156 of the Acts of 1862 provides that the commis-
sioners “ shall

,
without unnecessary delay, cause the said rail-

road to be completed and put in running order, and supplied
with suitable depots, turn-tables, and other usual and necessary
appliances for the reception of freight and passenger cars, from
the eastern terminus of the Troy and Greenfield Railroad to
the Hoosac Tunnel.” The same Act provides that the road
shall not be constructed “ without the approval of the governor
and council.”

The Committee of last year, in reviewing the facts in the
light of the evidence before them, found it difficult to resist the
conclusion that the “ Smith mortgage ” was the impediment in
the minds of the council to the prosecution of the work upon
the road, and that “ it was successfully made, by the opposition
in the council of that year to the whole enterprise, the basis of
a compromise by which the work should proceed upon the tun-
nel, but not upon the road.” The decision of the Supreme
Court being adverse to the mortgage, that obstacle was removed.
What constitutes the impediment in the minds of the council,
or of the commissioners now, is beyond the power of the
Committee to determine.

It is possible that the Committee may attach too. great rela-
tive importance to this line of railway. They view it as an
important part of a great scheme, whose aim is to contribute to
the material prosperity of the Commonwealth. Whether or
not it is subordinated in the plan of the commissioners to the
more important work immediately connected with the tunnel
is a question which the Committee have no disposition to
discuss.
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The greater duty should include the less, and the value of
the road as a public convenience to the inhabitants of the
Deerfield Valley, must be apparent to all who have visited that
locality; while the facilities which it would afford in conveying
laborers and transporting supplies and materials to the eastern
end of the mountain, would considerably lessen the expense of
the work upon that part of the tunnel, to say nothing of the
proposed arrangement for it's lease to connecting railroad
companies, under which the Commonwealth would doubtless
realize something for the investment.

It cannot, however, be denied that the predicted decline in
the prices of labor and materials has failed to be realized, and
the inference is legitimate and fair, perhaps, that considerations
of economy have alone controlled the commissioners in per-
mitting the delay in the completion of the road. In what the
Committee have said on this subject they are far more desirous
to make known their opinions as to the merits and importance
of this particular feature of the enterprise, and to recommend
vigorous and positive action on the part of those intrusted with
its management, than to criticise present deficiencies which are
the inevitable sequences of past delay and inaction.

The Deerfield Dam is completed. It is a substantial struc-
ture, two hundred and fifty feet in length and twenty in
height. By its agency the water of the Deerfield River is
diverted from its natural course and carried through a canal,
at whose mouth a fall of thirty feet is obtained. The power
thus acquired is to be used for propelling turbine wheels, by
which air-compressors are to be driven, and motive power thus
obtained to operate drilling machines.

Compressed air for purposes of ventilation, and for speedily
clearing the headings and shafts of smoke occasioned by blast-
ing, is to be carried by the same means into the headings at the
eastern end and over the mountain to the central and western
shafts.

Two of the turbine wheels are already in their places. The
wheel-pits in which they are set form part of a thoroughly built
wheel-house, which also contains, in its two upper stories, rooms
to be used for pattern and machine shops. It is believed that
two wheels will supply power sufficient for all purposes, for a
considerable period.
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As the headings advance at either end of the mountain,
towards the interior, greater power will be required, and that
can be readily obtained by increasing the number of wheels.
The practicability of constructing a dam which can resist the
force of the Deerfield River during the season of freshets has
been demonstrated. The winter’s accumulation of ice passed
over the Deerfield Dam early last spring without the least
apparent injury to the structure, and the spring freshets which
followed did not in any way affect its strength or impair its
utility.

The Committee have endeavored to obtain the most accurate
information respecting the effective power which may reason-
ably be relied upon in the waters of the Deerfield River. They
find it stated in the Chief Engineer’s Report of December, 1864,
that “ inquiries were made in 1863 concerning the volume and
regularity of the Deerfield River, when it was found that it
would furnish all the power wanted for tunnel purposes, except
for a week or two about every tenth summer.” This statement
of irregularity in the volume of the river seems to be corrobo-
rated by the tables of rain-fall kept at Lowell and Amherst.
These tables indicate the intervals between the dry seasons,
which though irregular in the Amherst record, correspond
somewhat to the observation of people living in the Deerfield
Yalley.

At Lowell during 39 years the seasons of small rain-fall and
the quantities of rain are as follows :

1826, . . . 32.49 inches. 1858, . . . 35.80 inches,
1837, . .

.' 30.86 “ 1864, . . . 38.11 “

1846, . 20.03 “

The average being 41.47 inches for all the years of the period.
At Amherst, during 29 years, the seasons of small rain-fall,

and the quantities of rain are as follows:—-

1837, . . . 38.70 inches. 1846, . . . 34.92 inches.
1842, .

. . 38.05 . “ 1864, . . . 34.43 “

The average being 44.02 inches for all the years of the period.
The chief engineer also notes that “ the summer of 1864 has

proved to be the dry season expected once in ten years.” This
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fact is recorded, too, in the Amherst tables, in which it is stated
that there was less rain in July, 1864, than in any corresponding
month during thirty years.

Less rain in July and June than in corresponding months during 30 years.
Less rain in July and two months preceding than in corresponding months

during 30 years.
Less rain in July and three months preceding than in corresponding months

during 30 years.
Less rain in July and four months preceding than in corresponding months

during 30 years.
Less rain in July and five months preceding than in corresponding months

during 30 years.
Less rain in July and six months preceding than in corresponding months

during 30 years.

But a still more remarkable drought occurred in 1865, for
by the Amherst record it will be seen that the amount of rain
in September, 1865, was smaller than in any corresponding
month for 30 years, and also that there was less rain in Sep-
tember and August, two months, September, August and July,
three mouths, September, August, July and June, four months,
than had been recorded during corresponding periods in 82
years.

The depth of water at the crest of the dam, during a season
of such unusual dryness, would hardly supply a fair standard
by which the effective power of the river could be measured.
The Committee understand, however, that the minimum power,
at a time when the want of rain was most seriously felt, was
not less than the effective strength of 77.80 horses.

This would supply all the force needed to revolve one tur-
bine wheel, even if the necessities of the work called for its
constant use. This fact sufficiently attests the adequacy of the
river for the service required of it; and the conclusion seems
to be irresistible, that if the shrinking of the river in long
droughts does not seriously impair its operative strength, the
average amount of rain, in an ordinary season, would keep it
high enough to afford an abundance of power for all tunnel
purposes.

At the eastern end the progress made seems to be of a positive
kind. Upon the resumption of the work by the State, in the
latter part of 1868, the plan devised by the commissioners

2
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involved a change in the form of operation. The heading is
now driven at the bottom of the tunnel instead of at the top,
and the work of reducing the bottom to a uniform grade, and
of changing its dimensions and shape, was not finished until
March Ist, 1865. Since that time the heading has steadily
advanced, and the mountain was penetrated 505 feet in eight
and one-half months—say from March 15th to December Ist,
1865. At first the disadvantages of unskilled labor were appa-
rent in the comparatively slow progress made. During the war
practical miners could not be obtained, and inexperienced men
had to be educated. With each successive month’s experience
hand labor, has steadily increased in efficiency. The average
progress in a period of eight and one-half months was 55.5 feet
per month ; but the progress during the last four months of the
period reached the average of 62.17 feet per month.

The point of very essential importance, and that which will,
perhaps, be the chief distinguishing feature of the enterprise in
the year to come, is the application of machine drills to the
work of tunnelling the mountain.

The Committee understand that an automatic drill has been
perfected, which promises to present the mechanical problem
of the work in a form far less insoluble than before. The
theory of the drill, as explained to the Committee by the chair-
man of the commissioners, is apparently sound, and its practi-
cability appears to have been fairly demonstrated by experi-
ments upon large blocks of the mountain rock. If it be true,
as the commissioners affirm, that the process of drilling can be
carried on at the rate of from 2|- to 4 J inches per minute,
boring holes 1-| inches in diameter, certain and vast improve-
ment is to be looked for both in progress and economy.

The prosecution of the work at the central shaft has been,
on the whole, quite satisfactory, and has nearly fulfilled the
original promise of progress. A defective hoisting appai’atus
has retarded the operations somewhat, but, notwithstanding
this disadvantage, the average progress during six months was
at the rate of feet per month, and'the shaft had reached
a depth of 220 feet on the Ist of December last.

A new and powerful hoisting apparatus will take the place of
the old one in the early spring of 1866. Drilling machines,
which are now in course of construction at Fitchburg and
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South Boston, can be used effectively in the shaft. With these
increased 'facilities, it will be ' surprising if the Engineer’s
Report for the year 1866 does not contain a record of grati-
fying results at this point.

In the Commissioners’ Report it is stated that.the entire farm,
comprising two hundred and fifty acres, upon which the central
shaft is located, was purchased in behalf of the State in 1864.
The propriety of this purchase will be recognized in the fact
that, although the farm cost $3,000, there has been credited to
the “Land Account” nearly $2,000 for wood and timber cut
from it in 1865, and a large amount of such material, more
than enough to pay the original cost, still remains.

The work at the western shaft appears to have been diligently
carried on. The shaft being the starting point, two headings
are driven simultaneously in an easterly and a westerly direc-
tion. As the Western heading approached shallow ground it
encountered porous rock, which exhibited a tendency to disin-
tegration, and the accumulation of water was so rapid that the
Chief Engineer deemed it unsafe to proceed. Accordingly the
work was suspended on the 2d of August, and the present ter-
minus of the heading, already 280 feet from the shaft, will
hereafter be approached from the western portal.

The eastern heading progresses satisfactorily. The destruc-
tion of the shaft-house by fire, and the consequent injury to the
machinery, interrupted the work from February until the
middle of May. The heading has been driven at the rate of
41 feet per month for six months,''and on the first of December
the mountain had been penetrated 414 feet in an easterly
direction.

An improved and well adapted hoisting apparatus has been
placed over the shaft, and a new engine of 100 horse-power
greatly facilitates the pumping and hoisting operations.

The condition of the ground at the western end of the tunnel
is such that it exposes the whole scheme to an inflexible and
exceedingly dangerous species of criticism, by bringing the
imagination of the critic into almost positive contact with the
realities of the moment.

The aspect of the work was not encouraging at the time the
Committee visited the place. An intelligent plan of operations
had been submitted to the test of experiment, and had failed ;
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but the Committee see nothing in this to justify a general idea
of failure. Every plan is liable to be set aside or "frustrated,
inasmuch as it is given to no human being to foresee and grasp
at once all the contingencies incident to a great undertaking.
A new estimate of means, and of obstacles to be overcome, will
suggest the adoption of plans involving, perhaps, a change both
in form and mode of operation.

The work was suspended last summer, because the operations,
under the original method, were wasteful of time and money.
As’ soon as the means which can be exerted against the obsta-
cles to be overcome, are well weighed, the work will again be
resumed, and the Committee have no doubt it will be carried
on successfully.*

The financial condition of the enterprise is fully stated in
the published reports of the State officers. The expenditures
on account of the work, during the year 1865, are given in the
Report of the Commissioners, [House Doc., 1866, No. 4 ;] and
inasmuch as the documents referred to are in print, and always
accessible to the legislature, it is deemed unnecessary to repeat
the figures in this Report.

The Committee of the last general court recommended
“ that all payments should be made by some suitable person,
and all claims should be carefully audited and approved before
payment, by some other person, and that each should keep a
separate set of books.”

This recommendation has been carried into practice. The
purchasing agent and disbursing agent act independently of each
other, and both act under the control of the agent at the
locality of the work. No accounts are paid unless approved by
the engineer, excepting a few bills, which are approved by the
commissioners in Boston.

All original vouchers are sent to the State auditor at Boston,
and copies of them are preserved at the engineer’s office at
North Adams.

The Committee examined the books of account kept at the
tunnel, and found the method very good.

* Since the above was written the Committee have learned that the chief
obstacle, which has hitherto resisted .the progress of the work at the western
portal, has been surmounted. The disintegrated rock is no longer troublesome.
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The management at the tunnel is careful and faithful.
Economy and efficiency seem to enter into all the calculations
of the officers. The Committee are all of opinion that the
work is in good hands, and without undertaking to consider the
general question whether the enterprise is practicable or
advisable,—on which they have no occasion either to form or
express an opinion,—they have no doubt that the persons to
whom it is entrusted deserve the full confidence of the
legislature.

FREEMAN COBB,
TAPPAN WENTWORTH,
S. C. WELLS,

Of the Senate.

MOSES KIMBALL,
NATH’L J, HOLDEN,
DAN’L H. STICKNEY,
SILAS JONES,
CHARLES F. JOHNSON,
AUGUSTINE WHITNEY,

Of the House.




