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gauge line, and terminated at Blaonnu Fqstiniog. The total length
was about 12 miles, and, except at tho stations, the line was 1aid with
a singlo way. [he summit-lovel tunnel was 3,860 yards in longth, It
waus eurried out by the staff of the London und North-Western Rail-
way Company, the greator purt of the remninder of the works being
exccuted by contruet, The tunncl-works comprised the sinkwg of
hree shufts, the driving of. eifht Leadings, and opening them out to
ho full sizo of the tunnel. The rocks perfornted consisted of very
A bers of tho met phic system : nud 1t wae stated that at
he south end, in pussing under the Welsh Slate Cumpny'’s works

gront cure was necessary, and a strong cnsing for lining was require

to sustain the henvy weights above und uround, The tunnel had nn
ascending gradient from the north end of 1in 660 for a distance of 1
milo und 58°4_chains, followed by a level portion at the cuunit of
0%75 chain, and then a dessending graudient of 1 in 660 for a distaucs of
36 ch 1t was 18 feet 6 inches in hcxfht. and 16

nins to tho south end. 1
feot 6 inches in width. The decpest of the three shafts slightly ex-
coeded 143 yards, and all were rectungular, 12 feot by 6 feet, with the
longer side in the dircction of the line of the tunnel. The winding-
mnchinery comprised, at each shaft, 8 boiler of the locomotive type,
two small high-pressure engines, with spur-whecl and pinton an
winding-drums: the latter were 6 feet in dinmeter, and the whole
could raise a gross luad of 30 cwt. at 8 feet per second. ‘The timbor
head-genring carried two pulloys, cuch 8 feet in dinmeter,and was
fitted with Walker’s detaching huok to prevent over~wnufu_1.x. The
ropes were of steel wire, the brenkmng-strain being 20 tons, - Five air-
conipregsors were constructed to comprese, to & pressure of 50lbs. por
square i nch, sufficient air to supply six rock-boring machines at ench
.The compressor gtea tors were s I-hand boilers,
The pipes for corveying the compressed air to the workings were of
wrought-iron, of 34 Inches bore to the bottom of the shutts and of 2}
inches bore from thence to the fuce of the workings. Superfluous
water was raised to the surfuce, from a sump a the hottom : frum two
of tho shafls by » wrought-iren vessel, attached to the under side of
the , which filled and cmptied itself automatically : but at the
other shaft water was incxcess,and a tureo pumF had to be employed.
The shafts were mnml{ sunk by hand labour. The Author then pro-
ceeded to dexcribe at length the dnill-carnages for suppurting_ the
the drillg-mach thewselves, and the mades of ne-
tuating them. At the nurth end of the tunnel an experymental drifl-
carriage was employed, in_conjunction with eleetrie-firing with the
view of taking out, as anc large heading, the full section of the tun-
nel ; but for want of success in electric-firing it was eventually aban-
doned, and the St. Gothard typo of carriage and machine was sub-
stituted, . It was cquipped wath sx Ingersoll Jrills, fitted with
automatic feed, At the routh enda swall drli-carringe was con-
structed. smitable for an advanced headug only, and provided, with
six Burl drilling 1 with hand-feed, At the six inter
mediate faces the carringes were of tho type adopted at the St
Gothard Tounel, with Mackean drilling-machines, fourat each face,
driven by compressed ur.  Two forms of drul ponts were used, the
chisel single-cutting cdge for sulid ruck, and the cnm-’pomt fur joint-
ed rock __ With regard to the workings at the buttom of each shait, a
top heading was driven in the first instance. Driving the advanced
heading compriscd three distinct operations, namely, boring the holes
at the “ace, charging and firmg, and removing the délix. Of the
various explosives used. coiton_ powder or tonite answered well for
the removal of rocks in unconfined places: but di,;n:m)ue and litho-
racteur were the most effectnal in the advanced beadings. The ad-
vanced heading was 8 feet square, aud usually required from 15 to 30
holes 3; feet deep, and from 1 meh to2 iuches in Jmmgtgr, to remove
a complete slice off the fuce. The operation of the drilling-machines
mounted on the carrisges was then deseribed, a speed of 300 to 500
strokes per minute being attmned : also the method of charging the
holes and firing by haud. which was sowewhat different to that
ordinarily pursued. Following in the wake ot the advanced heading
in the top of the tunmnel was the removal of the two <ides.

This was
done principally by band lubour, and chauged the seetiun of the open-
ng from & square to a semi-circle. The excavation of the lower por-
tion was effected by driving a gullet along one side of about half the
width of the tunncl to the full depth, leaving the other half fora
rondway. The remaining portion was thea attacked partly by hand
partly by machine-dnlls at various points, The Author next rofen;ed
to the progress made at each of tho shafts and headings, from which
it appeared that the average upon the whole of the eight fuces
amounted to 1309 fect per week. The total quantity of water finding
its way into the tunnel was about 100,000 gallons per day. The total
cost of the tunnel und three shafts complcte, including labour, plant,
materials and sundrics was £402,850, divided as follows, viz., tabour
,000, plant 25,630, and materials and sundries £74,220. = Allowing

as a credit the half-cost of the {)lnnt of the plant, which it was as-
sumed might eventually be renlized, the 1educed cost would be £75
per lineal yard, and taking the whole cubical coutents of rock and
other substances actually removed. the cost per cobic yard was £2 8s,
10d. The tunnel was opened for public traffle on the 22nd of July,
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AuERICAN Soctery ar Crvi, ExGiNEERs.—Regular meeting, Avril
18th, 1833, Vice-President Perine in_the Chair. The deaths of
Messrs. John C. James, M. Am. Soc. C. E., of Winnipeg, Manitobu,
3no§:lmegn Sheldon, M. Am. Soe. C. E., of Cloveland, Ohio, were

ced.

The Secretary stated that arrangements were well advanced for the
Convention of the Society to be held at St. Paul and Minueagolis be-
ginning June 20th, The ordinary mectings to bo held at St, Paul.
One meeting at which the President’s address will be delivered to be
held at Minneapolis. Members of the Society and theiwr funnlics will
accommodated at the Hotel Lafayette, Lake Minnetonka, and

ial arrangements have been made_ for tramns to and from that
with reference to the meetings of the Convention. A banguct
be tendered by the Citizens of the two Citics at that hotel. 1t i3
80 to make arra s for a visit to the exposition of
Railway Ans’hmees at Chicago during the week previous to the Con-
vention, and the Members of the Socicty wall lenve Chicago for St.
Paul at a time to be announced on either June 18th or 19th. The at-

tendance at the Convention will probably be very large.

A Javerby tholate “é“'ifn'zmﬁf”'}""?‘mé.gg;ﬁ mas read by
Ty tipon the Hubjcct o C X'roper mpensation for il-

road Curves upon Grades. Mr. Morley expresses me opi:ion thunllw
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resistance duo to curvature is measured not by the longth of radiad.,
but by tho length of train, or what is the same, by the ruling grade
and that while there may besom duo to radius,
that may bo largely overcome by the elovation of the outer. rail, and:
that in the location of # railrond, the leugth of train, or ruling grade:
hould be made the basis ot Compensation, and not tho radius ot Cur-
vature, . . :
He gives examples in his experience whero the practice of Comy:n.;

sntion with reference to the radius resulted upon steep grades
decided excess of Compensation, and in a noticenblo increase of

of the train unﬁ)n curves, Healso gives tho rules adopted by him ia
his practice which were as follows:

Rate of max grade 00 to -70 per 100 feet .05 per 100 feet per degree Compensation.
" “" '70t0 1060 “ “" ‘us " “ " ;
" " I-w wsm “" “ ﬂ 0 " "

The paver was discussed by Messrs,

Emery Forney, Macdonuld, North, W, H. Paine, D.
B. Ward

In the discussion Mr. Chanute referred particularly to the paper by |
8. Whinery M, Am. Sog. U, E.. publis n the Transactions of the .

=
3
=

Socicty in 1878 on the Kesistance of Curves, and the discussion upon-§-

that paper, stating that tho theoretical resistances determined by Mv, -
Whinery agreed very closely with the practioal results obtained by:
experiments upon ordinury whecls at low spced, and that the result.
was an addition of about one Lalf pound per ton, yor degres, to the .

resistance on straight lines, and that the equation for curvature re-

sulting {rom this was about half of whut Mr. Morley has adopted for'§.

hig lighter grades,
l"flhlg , l»]xf{’mg ilt bo published in an early number of the Transaotions,
and wi

Members,, Thonas Appleton, Council Grove, Kan,, 0. H, P. Cornell
Scheuecta:l‘}. N. Y., }}?lll‘ Elliott, Norfolk, Vi, Orville, Qdrove, House
ton, Tex., W. G. Villiamson, Martinsville, Va.: As Juniors, F.
Fuller, Boston. Mass., A. McDouald, Nashville, Tenn.

The preluninary

rt, Chnnutew'l’. 0.. .Clnl‘lrk :

o discussed with others at the approsching Convention. '§.
Meeting of Aprildth, 1883: Geo. S. Greene,jr. in the Chair. As i

y arrangements for the Convention were re‘portad 3
the Secretarv.  The Convention is to bo held at the Cities of St, Pa
and Minneapohig, Minn. | l‘he_‘mrly will arrive at St. Paul about noon
on June 19th, Full details will saon be snnounced. It is iutended
also to mm"ﬁ‘ for a visit to the National Exgo;amon of Railway A
gllamces at Chicago before pruceeding to St. Pual. The death of M

eter Couper on the morning of the mceting was announced,

(3
d, and
after remarks by Mr. Macdouald, it was orderced that an appropriate
notice should be sxrcu( upyn the minutes ot the Society. A paper by |
G. Y. Wisner M. Am, Soe. C. E. on ticudetic Field Work was read by
the Sccretary i the absence of the Author and was discussed by -
Messrs, Haight, Prindle. Orves, and Geo. §. Greene, Jr. :

Exgixeres’ CLuB oF PHILaLiL: lita.~Record of rezular meeting. .§
March 17th, 1883, President Meniy 5. Morng in the Chair; Mr. §
Chag. A, Ashburnpr read # paper on * A New Method of Estimating
the Contents of Highly Plicated Conl Bede as Ap{xhcd to the Anthra- §
cite Fiolds of Pennsylvania,” The (iuesnuns of the future production -
and ultimute exhaustion of these fic
In 1860 the population of the United States was 31,413,321, and 8,513,
123 ton of coal were produced, i, e, actunlly shivped to market; in
1830 the population had increased 22 per cent (38,558.371) and the pro-
duction of anthracite was nearly doubled, bemng 16,182,191 tens, For
thcé}ea.r 1850, with a population of over 56 willions, the product was
23,437,242 tone. In 1882 the actual production was over 30,000,000 tons.
Tt has been variously estimated that the 470 square miles containing
this coal in Pennsylvanin, will bo cutirely cxhuusted in from 140 to

1 years, . While Mr, Ashburner duey not estinato the ultimate ex
haustion, he has devised n methud for estunating the contents of

ils, are of the greatest importance,

thesc fields, from data now being obtained by the careful and praoti- i

cal geological and mining eaaminations of the State Survey. The
exact position and detailed structurad shape of the conl beds are first §
mapped by 50 fect contour lines along the floor of the beds, giving.

completely and satisfactorily, the geometrical construction and shupe. §
These suriaces are then developed into planes, by the development
into straight lines of the line of the hed as cut by parallelled scction
plancs 1600 feet apart.  This graphical method is attended with errors
which are mathematically diseussed, and which have been formulated
by Mr. Arthur Winslow, Mewmber of the Club. This method does not

give the true area of the surfuce of n sphere, cone or t.

trough. In the case of a sphere, it gives ry of the true arca; in » |}

cone, the crror increases directly as the sccant of the angle which the
pitch of the cone mnkes with its axis: and in a trinngulnr trough,
which more nearly represents ihe shupe of the anthracite basins, the
error iz very much less. A practical test has been made of thismethod
in tha Panther Creek basi, between Mauch Chunk and Trmaqus,
and the maximum possinle ervor in estimaiing the surface area of the §
coal heds was foand to be 005 of 1 per cent.  After the arcas are thus §
found, the contents are obtaned by cuarcful measurements made in f
the mines to ascertain the actual number of tons of coul which are
contained in 2 unit (1 ucre) of bed area.  In thisway it hasboen esti-
mated that. the above basin originally contained 1,032,000.000 tous;
that the aren under development originally contained 92,000,000 tons,
out of which latter area 54,000,000 tons have been taken,
The Sceretary presented, for Mr. John Marston, an illustrated set
of formulie for railrond turnouts and erossings.

Mz, John T. Bovd oxhibited ribbong of phospho= bronze with which
he had experimented with a view to its uso for tape lines, in mine,
sliop nud other work, where the danger of breaking the ordinary steel
lines is very great, and where the contact of the tapo with substances, i
in themselves injurious to it, renders frequent wiping, and consequent
scouring off of the figures, neceasary. The phosphor bronge ribbon |
was found to he extremcly tough, but, in addition to the dificulty in
its anufacture into this shapo, it was found that after it was
ata sharp avgle, it would not straighten out, thus decreasi ]
length of tho line.  As using the hammer to straighten: it wo:a‘fd in-
cmx’se the length, the experiment was not prosecuted further,

‘The Secretary presented a system of reduction tables which he had
made to fucilitate long and and divisi
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