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Commonwealth of ﬁlasﬁmhuzzﬂs. '

COMMISSIONERS’ REPORT.

To His Excellency the Governor, and the Honorable the Execu-
tive Council of the Commonwealth of Massachusetis.

The Commissioners on the Troy and Greenfield Railroad and
Hoosae Tunnel respactfully submit herswith a statement on the
condition of that work, December 1st, 1866,

The money on hand at the date of the last

raport was, . . . . . . . B12.491 .44
Received since, to December 1, 1868, . . 690,000 00
For materials and supplies beyond itha sum

deducted from pay-rolls, . ¥ ; i 20,608 18
For salaries of Commissioners, 15 months, to

September 1, 1866, . 2 5 N g 7,216 T1

$640,311 28
They have furnished vouchers for payments

amounting to, . F i $526,816 80

And for their salaries, . : i 7,216 Tl

| —— 634,032 51
Leaving a balance in their hands of, . % . $6.278 TT
They are chargeable with the following amounts :— -
Cash on hand, December 1, 1885, : . B12,401 44
Bupplies and materials stated to be on hand at

that date, . ; = i . . 35,447 59
Money received from the Btate treasurer,. . 530,000 00

#637,989 03
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This is accounted for as follows :—
Amount expended on buildings, machinery, and

fixtures, . i y " " . . B179.569 59
0On the work of construction, . ; . . 411,334 51
Cash on hand, . § i ; E : 5 8,278 TT
Leaving, as supplies unsold, and materials not

charged to the work, the sum of . i ; 40,756 16

. $637,938 03

Of the items composing tho last amcunt, an invenfory is
being taken, with a view to the disposal of all stock in the
stores, as well as of the business of store-keeping.

For information relating to the vost, progress, and condition
of work upon the tunnel, we refer to the accompanying report
of Thomas Iloane, the present chief engineer, appointed by the
Commissioners in 1863.

The selection by you, in August, of Benjamin H. Latrobe, Esq.,
of Baltimore, as consulting engineer, is likely to prove useful to
those intrusted with the conduct of the work. He is & gentle.
man of large experience, of excellent judgment, and eminently
practical in the treatment of subjects presented for his con-
sideration. His suggestions regarding the methods to be
adopted hereafter, commend themselves alike to men of the
same profession and to the skilful miner, and his desire to ren-
der available whatever bas been provided as suxiliary to the
plans of the Commissioners will tend to avoid the waste which
might otherwise arisa from tha proposal of important. changes.

In July last, proposals were made by the Fitchburg and the
Vermont and Massachusetts Railroad Companies to lease the
railroad from Greenfield to its terminus in the ftown of Rowe,
near the eastern entrance to the tunnel, at an annual rental of
$30,000; tliis lease to continue in force until the completion of
the tunnel, unless that work should be suspended by competent
authority. Sueh leasa was subsequently executed, under the
direction of the attorney-general.

After amending the line in many of its detsils, lessening the
curvature, and improving the location of some of the bridges,
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the construction of the road was, on the 8th of October, with
your approval, and under the advice of Mr. Latrobe, put
under contract, to ba completed for the sum of 545,000,
This does not include depot buildings, turn-tables, nor engineer-
ing expenses, which are estimated ot an additional sum of
845,000, and it is believed that the entire cost will not exceed
$500,000,

The contract provides for the opening of the road to Shel-
burne Falls by the 15th of November next, and throughout its
remaining distance by the 15th of the fellowing July.

About the middle of June, the automatic drills, referred to
in previous reports, were introduced into the heading ai the
East End. For a few weeks, their operations were attended
with reasonably satisfactory results, and they gave promise of
complote success whenever the workmen should become familiar
with this new system of drilling. Gradoally they began to
fail in strength; the incessant and rapid blows—counted by
millions—to which they were subjeeted, appearing to granulate
or disintegrate portions of the matals composing them, so that,
in consequence of frequent changes for repairs which were
found to be necessary, it became evident that these machines
would prove of little practical value.

Having been produced by years of tho combined ingenuity
and toil of skilful men, nt largs expensa to the State, after
costly preparations in the river and on the mountisin, and
endorsed as they had been to some extent by the legislature
‘of the Commonwealth, it was decided to employ them long
enough at least to furnish the most satisfactory test of their
capability for this service.

For these reasons, they were kept in use for six months, the
cxpenses of operating being greater than those required by
kand lebor, and the progress during that pericd smaller than
could hsve been made by the ordinary method, of manual
drilling, L

At the time the conclusion was reached that these machines
would net be able to meet the requirements needed for work
upon the tunnel, the attention of the Commissioners was called
to a new power-drill, whieh appeared to be frea from the objec-
tions which had disclosed themselves in the one then in use.
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Ag this drill could readily be adjusted to a carriage which had
baen prepared at great cost, and as its {rial would invelve no
further expensive outlay for other necessary appliances, these
having been slready provided, it was though advisable to
continue the organization for working by machinery for a fow
weeks longer, until the walue of thie system could be thor-
oughly ascertained.

Four drills of the new pattern have recently been brought
into use, with flattering indications of success ; but until eight
or ten can be kept steadily af work in one of the headings, it
will be unwise to promise ourselves that every difficulty in this
direction hes been surmounted.

The adeption of machinery necessarily leads to the employ-
meat of a more skilful class of labor, and the saving is likely
to be in time only, which may lessen the accumulation of
interest on the great outlay required for the prosacution of the
work.

The valwe and economy of nitro-glycerin as an explosive
seems to have been [ully demonstrated, and the method of
using it with safety fo the employees appears to ba the only
question now undetermined. Its early introduction is very
desirable, and preparations are making to bring this about
whenever it ghall appear t¢ be prudent to-do so, since it is
believed, on the strength of numerous experiments made in the
tunnel at the West End, that by the use of this agent alone, as
compared with gunpuwdar, the time required for uomplmng
the work may be greatly reduced.

Inguiries regarding the value of other substances used in
blasting have been mnade, and it is not improbable that some-
thing may be provided as effective as glycerin, without ifs
attendant dangers.

The system of expleding simultaneously by the agency of
electricity appeers to. possess many advantages, end provision
has recenily been made for its enrly adnptlon upon every section
of the work.

In order to produce rapid progress we are not necessarily
dependent upon the use of power-drills, which, while they may
give great promise of usefulness, are also liable to bring disap-
pointment by the development of some hidden difficulty. '
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Various opinions are entertained regarding the expense to be
incurred and the time consumed in completing the tunnel, and
it may not be unwisa to estimate these matfers in what seems
to us their most discouraging aspest.

It appears to be quite eertain that, with the usual instru-
mentalities whick have been furpighed during the last three
years, and without any 2id from the Central Shaft, at headings
from the two.ends alone, 125 feel per month, or 1,500 feat per
year, can bo gained. This rate has been accomplished during
several months of the present year. The distance between the
two points is 18,000 feet, and to overcome that would, at the
" above rate, require just twelve yemrs. The western section
can be completed many years earlier, and this when done
will effectually provide for the troublesome influx of water
which is likely at {imes to retard operations from the West -
Shaft. The use of power-drills and newly inventsd explosives
may very much redace this peried, or compensate at least for
such oceasional delays ne will occur ; while persons of practical
and intelligant minds believe that, by the smployment of nitro-
glycerin, simply as an suxiliary to hand lsbor, this estimated
time may be shortened one-half,

Of the cost, it oan be stuted that, in the decomposed formation
at the West End, a brick and stone tunnel iz now being built,
for a portion of the distance by contract, at $400 per lineal
foot. It is known that this formation dces not extend beyond
1,900 foet, and thers is good evidence tending to prove that it
will hardly reach oune-helf this distance. The outlay for the
whole of this section, then, need not excesd §760,000. The
distance between {he heading at the East End and the heading
at the West End is 18,000 feet. This heading comprises 60,000
cubic yards, which it is confidently believed can be taken out
for less than §15.00 per yard, or $#900,000. There would then
remain of enlargement, on the present plan, and this may be
somewhat reduced, 300,000 cubic yards, which could be let out
at the present time nt $6.00 per yard, or $1,800,000, From
the West End to a connection at North Adams with that part of
the railway now in operation, the construction of the road, land
damages, and enlargement of the small tuanel at that point,
should not exceed the awm of $1560,000. This shows that the
entire amount necessary to be expended hereafter, without
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intercst, might reach the sum of $3,610,000, in the present
currency of the country, with a strong probability that the
" amount would be greatly lessened by an improved condition of
the finances, and its consequent effect upon the prices of labor
and materiale. The present section of fha tunnel, containing
18-4: cubic yards for each lineal foot, is one of very convenient
form ; but its usefulness could not be seriously impaired should
it be made to’contain but 17 yards, the difference being, at
#6.00 per yard, nearly $200,000.

These estimates are not based upon any prices heretofore
paid for work upon the tunnel.

From the best information to bs obtained, the cost of taking
out the heading, under the system pursued for three years past,
cannot have been less than $80 per cubic yard; and yet we
have become satisfied that individual enlerprise can accomplish
better results than those indieated by the above caleulations.
Other work of a character quite as difficult lias been performed
at even lower rates.

OF the amount expended since the appoiniment of Commis-
sioners in 1862 to Nov. 1, 1866, $#957,899,75 have been disposed
of in the erection of a dam, wheel-house, and othor buildings;
in the pyrchase of land and machinery; in payments to engi-
neers and for excavations at the west approacl ; leaving, for
operations upon the rock in the tunnel and shaft, B525,073.45.
For this latter sum, 21,000 cubic yards have been removed, at
an average cost of §25 per yard.

For the first-named ohjects, large appropriations will noi be

- requisite hereafter ; and in the future management of the enter-
prise expenditures may be confined to the most expeditious
and economical means of raducing the distance yet remaining
to overcome.

The Sand Patch Tunnel, on the Pittshurg and Connelsville
Railroad, through one of the Alleghany Mountains, 18 by 16
feet, about a mile in length, = large portion bnilt during the
present year, the heading nearly complete, composed of very
hard sandstons, lying more unfavorably for blasting and quite
as hard to drill, as the rock of the Hoosac, has thus far cost
but #4.16 per cubie yard, including heading. Other tunnels, of




