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THE GIGREAT TUNNELS

underground WORKS BOTH AN-
CIENT AND MODERN

tiietileane1 TUNNELS OFOF ALBANOaldano OF
CLAUDIUS okP THE THAMES OFor
MOUNT2 fouN CENIS OFOP THE boACtr
OPOF THE STRAIT OF CALAIS OFor
THE HUDSON j

1

dlodiomoderndern civilization meanseans for the
most part fast going indeed all
human progress from the first may

to be said to mean the same thinga rapidity of locomotion and the
peoples most enlightened and most
talktaiktalkededofof in history tartarsTar tars assassyy
domavomariansnf huns greeks carthaginians
romausromansus were very fast goers by sea
and land the romans were the
quickest marchersbarchersmarchers of the ancient
world these antique celebritiesceleri ties
told most in war ours more hahapPITI1 iaj runrud audandad promise to run in
the ways oneaceof peace though the bis
marcks can see how they may help
the paroxysmal work of a sudden
campaign now and then to meet
the needs of a better order of pro-
gress men have invented railroadsrailroads
andaud the tunnels are the natural
corollaries of these those subter-
ranean passages are making them-
selves very important adjuncts of
CIVIcivilization11 atio aandd thehe most astonish
ing feats of modern engineering are
performed by the tunnel makers
justJ usi now the two great powers of
western europe are bent on per
petuating their entente cotcorcordialediate by
a vast submarine railway between
dover and calais

THE FASHION OPOF TUNNELING

has a modern look but it is a very
old one it is in fact one of the
oldest the earliest human tribes
libed in tunnels that is in caves
and hollows iinn the earth and were
all troglodytes it was the fall
which had reduced those tribes to
that savage cocondition of ilfelife the
earcarearliestliest secular records indicate
that condition and history shows
how it was perpetuated and how
men in comparatively modern ages
practiced that old style of domestic1c
architecture thetho greeks whenn
they had got a good many of the
comforts of life about them told
teriiterilblebie stories of those troglodytes
living they baldsald in upper egegyptt
ethiopiaM thiopiaopla and other outskirts of the

i horld ld and making their dwellings
A in densdons hollowshollow sandand gorges thithings

that were then called dadanglesdargless and
arearore so called still among the reitskelts
and elsewhere inih the warmwarmerer latintat
iturea of asia which were evident
ly the first haunts of the race menmeri

i woula prefer shadeshado to sunshinehinebine and
shouldwould look for the high rocky
grounds in which they could make
theirthear burrows almost everywhere
injn western asia artariantt northernr

aj africaafrica the elevated ridges had
their swarms of tenants from

f ago to age thetho rocks that bound
aj egypt on both sides had their poppep

latia long before the pharaohsPhara
raised pyramids and palaces onv the more aecovolvolvel ground the
ancient Etrurians were knownown
for their skill in tunneling craggy

L placeslaces andaud the romans who
learned from them followed the
same laws of comfort and safetysafety
and elaborated their domestic eaearthrth
works it is the same everywhere

eastward to and elora
and westward to denmark and the

41 british isles and there was an
other grand reason why those earth
grubbing customs where gerpe

among men A reason of re-
gion it is now recognized that
the firstfirst temples of men were cavecaveeave
terntemplesplespies that iaIs holes in the
ground digintodug into a long narrow en-
trance and terminating in a round
or elliptical cave such was the
bottlebottie shaped caleincavern of cuma of

of of aveburyAvebury of
upsalakupsala and others in all
papartsr ta of the world men were

everywhere and when they
did not want caves to live in they
kept them as temples and sub-
sequently as burial places they
werewelo also used as strongholdsStrongholds in
war and in all old languages the
terms for cavern were terms for
house temple and arnarx

another evidence of the oldoid tun
nel craft of mankind is found in

tuetimTUB CATACOMB

those thing i that llojie at the bases of
so many great capitals and preserve
such strange memories of an elder
state of society the iltaelta of egypt-
ian thebes vaswas ononceoneece hhoneycombhoneyoney comb
edwithed with tunnels and caverns lead-
ing from one great edifice to an-
other and as farusfaris tho great ridge
of on the west where for
ages men had their homes of the
rock in later ages when the
christian cops went to lvaivdilvolive in
those caves their choice was a na-
tural and familiar one and they
meant collveto live quietly and comfort-
ably and not in anything like
privation or penance the cata
combs efof romeborne were residences of
thethi poorer order of citizens and
subsequently burial places hor-
ace

her-
ace tellstelis us how the potters field
of rommeborne was under the E ilmelimene
hill itsit s said that the passages
of the place would make a length

i of goo miles and that they holdhoid thethet
remains of of the dead in
time when the slubalSubalpines have
pollspolishedkedbed the upper aspect of rommeborne
travelers will go to look for her
genuine antiquitiesi under ground
syracuse naples paris and other
cities have their catacombscatacombs and
all these are evidences that the
early architectural notions of men
were something like those of the

and the mole and that
where they finstfirst scooped out their
dwelling places they afterwards
built up their temples palaces and
ramparts

the etruscan people were known
from the earliest ages as first rate
craftsmen in the business of tun
nel making and in this as in many
other matters they were the learn-
ed insinstructorstractors of the romans A
remnant of their work is still visi-
ble at the lake of castello alba-
no built years before our era
about sixteen miles from ronieborne
the lake is six miles in circumfer-
ence lying 1000 feet deep in the
cup of an extinct volcano and the
story is told that when the romans
besieged veilveit the tuscan augur or
army chaplin declared it could
never be taken till the water could
be reduced in its bed A tunnel
was accordingly made and it still
carries off the water of the lake
through the hill for a mile and a
half its arched opening being seven
feet high and four feet wide inainlna a
later age the emperor claudius
who loved the etruscansEtruscans and their
traditions and kept a pet college
of old augurs to teach engineering
as well as raft built a tun-
nel three miles long between the
lake ficinus celano and thecelanoriverbiver garigliano thishis passage
thirty feet high and twenty eight
feet wide at the entrance was lately
repaired by Neapolitanthe govern-
ment and is still in excellent or-
der

IN THE MIDDLE AGES

theartthe art of tunneling was disdigdisusedUsed
and it only revives in our own time
with the spread of the railway sys-
temlem there are at present about
eighty miles of tunnel in england
the longest passage of yards
being at huddersfieldHudders field the long-
est in france on the st quentin
canal has a lengthlength of over
yards but the english distanced
all competition in that idelnelineIDO when
they built the thames tunnelthe idea of this originated in 17981793
when mr ralphbalph dodd proposed to
make a way under the riveriverr be-
tween gravesendGravesend and essex in
1801 mr made a trial on
the present site of the tunnel hohe
macemaeemademado a passage five feet high and
tareq feet wide and this he hadbad
carried nearly across to wapping
when the river broreinbrokebroko in and spoiled
the experexperimentament throwthrowingIlig such a
quantity of cold water on the pro-
ject that the english became dis-
gusted and would have no more of
it they felt uncomfortable just
then knowing that the united
fleetfleets of france and spain were
ready to try conclusions with lord

nelsonneison in the chops of the channel
but in 1826 the passage between
RotherBotherhithe and wapping about a
quarte a mile across vaswas again
attempted under the guidance of
mr brunel in 1827 the water
burst in in spite of the caution with
which the shield was advancedand
the labor was suspended for a time
in 1828 a like accident occurred
and six men were drowned after
this the work ceased for seven years
it was renewed in 1835 and con-
tinued till the passage was com-
pleted it lies sixteen feetpeet below
the bed of the rivniverrivererandand is 1200
feetfeed long between the shafts on
eitherother bank that is something
about a quarter ofofaoraa mile it has two
arched ways each sixteen and a
half feet high by fourteen feet wide
witlawith a wall between them it
cost about and was never
remunerative being only ususeded by
pedestrians who paid the toll of a
penny and furnished just cenoughdough
to keep it in repair in 18651863 it waswa
soldbold to the london lRallwayrailway com-
pany for and is used as a
connection between their roads
running SHon the northern and
southern sides of the thames the
tunnel was in fact a failure and in
time to come a better one will no
doubt be built near that locality
one that will aldow the passage of
heavy trains or wagons in 1869
another tunnel was carried under
the thames at tower hill and
completed in a year at the cost of

this allows the travel of
omnibusesomni buses another a land tun-
nel has been made in arthur
street and another from poplar to
greenwich along with these
london has dug three and a half
miles of tunnellingtunnelling for its great
subterranean railway and will
probably dig a great many more
so that if it cannot boast of its
catacombscatacombs like so malaymamy other
great cities it seems bent on mak-
ing up the subBubsubterranean deficiency
in another and moremoro utilitarian
way

MONT CENIS
fourteen years after the jopening

ofok thmhd3 thames tunnel the govern-
ments

i

of franceprance and sardinia en-
couragedcou raged the far grander enterprise
of a passage through the alps uliullun-
der thelne height of grandgrana vallon
near mont ceniscents the idea of
this was afloat in isif1841 when joseph
Bledalledail of Bardon neche the italian
end of the tunnel proposed to
pierce mountblount frejus in 18571957 it
was decided that the way should
run under the grand vallon fronfrom
modane on the upper side to bar
donneche on the italian a subter-
ranean distance of seven miles and
a half count cavour warmly pat-
ronized the undertaking and the
cutting of the first sod at kordanemondane I1
in the above year was witnessed
by king victor emanuel and
prince napoleon As the height
of the grand vallon did not permit
any intermediate shaft sinking the
labor was begun and carried on from
the two ends toward the centre
the work of boring was done in the
old way by hand till 1861 when
the engineers gran-
dis and Gratgrattonitonitont devised a piece
of machinery set in motion by
COMPIcompressed air actingt with a forcefoice
of five atmospheres through a
piston in a cylinder with this
halfhalt a dozen borers were driven
simultaneously against the rock
and the advance was ten times as
fast as before in 1866 half of
the distance had been excavat-
ed and in 1870 the workmen meet-
ing at last shook hands through
an opening in the tunnel in 1871
the way was open for travelfravel after
the labor of fourteen years this
great achievement encouraged men
to hope for the removal of other
alpalpineI1DO difficultiesdifficultieq and at the pres-
ent time another railway tunnel is
making its way under the heavy
mass of mont st gothard

in our own country the neces-
sities of travel and fradetrade have
orgInaoriginatedted a great many tunnels
the most remarkable of which is
thefile unfinished passage through
mica slateste and quartz rockreck under
the hooshoostete mountain 18 feet highp
by 14 feet wide and destined to bobe

feet or four and a half miles
long but
tim GGREATESTiry TUNNEL IDIDEAP OF

MODERN TIMEStimea
or of anyjiny other times iiss the pro
poposedsed passage under the strait be-
tween dover aniantand calaisi which
will or would have the effect of
renewing moromore intimately and far
more profitablyably the aneancancient inter-
course between francofrance and eng-
land an intercourse for ages of
mutual jealousy and war leading
the people on either side molook on
those on thetho other as natural cnen

emles to use the very british
expression of that especial briton
charles james fofoxx but nature
has no part in the antipathiesantipathies
which grow up between near
neighneighborsborsbore and napoleon was wise
enough to understand his geogra-
phy in 1802 hebe encouraged the
plan of MMa thieu to unite the two
countries by a tunnel or something
like a floatfloatinging bridge aaftenafter the
manner of the odis
ma or floating causeway builthuilt
once upon a time by king kerbesxerxes
across the the idea
was rather a wild one for that
time but napoleon who had no
hatred ofoi the english favored it
taking occasion to say that engl-
and and france united could bbe
masters of thetho world a napnapo-
leonic

0
idea which subsequently

in fluenced the policy ofhis nephew
napoleon IIIili but thethe 11fierceerce wars
came instead of the vlaylaviaductduct in
more peaceful times over liftniftyfiftyy
years agoagog MMMAL Ttessieessae de cottramontray
and franchot suggested ihthe laying
of a huge casteast ironinon tube in sections
along the bed of the straitstrail between
thetho french audand english coasts an-
ther

ano-
ther projector al payernePay erne pro-

posed a scheme of vast molesmolea from
each side and a long bridge ohe olid
masonry in thethel middle strong
enough to cope with the elements
of that stormy channel the eng-
lishmengl ishmen winton cilburnCdlburn chal-
mers cowan page and others
were ratherrathar min favoronfavor of MottMot traystraya
planpian of laying down the huge tubes
of cast iron while many others
contencontendeddeditorloror the I1longiongong bridge withrith
enorenormous piers and openings at in-
tervals for the passage of ships

for many years this great idea
hashad been agitating the minds of
englishenglisbeC and french speculators
and engineersengineer and at last a balance
of0f possibilities has resulted in a de-o dib-o de-
cided purpose on the of last
january M minis-
ter ofor public works introintroducedintroduceduced
into the assembly a bill for the for-
mation of a tunnel under the straittrait
of calais naming it a project dda
utilize Pubtique this bill was
passed the application for the
concession has been deposited with
the government andabid signed by
michael chevalierchevailerChe GC bergeronergerougeron
paul Chri lord BR grosvenor
hirbir W howes F kuhlemann bf
lilielilje P Talabot thematheme de garmgaro
ond ananuU other men of note andannd
influence under this bill two
bodies composed of capitalistscapitalist andsand
en heenbeen associated one
to act in england and thoptheptheatherthe therother in
france each to carry on from its
owownn ssihsisidehidede a series of stirsuirsurveysveys and
explorations preliminary to the
main undertaking and each corncom-
pany Jsis to work on its own capital of

francsfranc or over 80soaso80
COO00 sterling the french com-
pany isis the des etudeseludes ad-
ministered by a committee of which
M chevalier is chairman already
Ilessrs rothschild have subscribed
one quarter of the capital on the
french side and the french nor-
thern railway company one half
of the same on the english side
sir john hawkshaw is the engi
neer in chief and the southeastern
and london and the chatham and
dover railroad companies are
largely interested in the enterprise
as they well may be whilebilehile mrair
bruntonBruntontou the well knowd engineer
has invented a new borer which
will do even setterbetter than that used
n the mont cenis tunnel on the

french Ssideide 11 fesLeslessepssells construc-
tortorlor of the suez canal Is ardently
engaged in the course efof the strait
tunnelbunnel and has recommended it in
an address delivered before the
academy otof science indeed the
frenchmen are more on
thisthia matter than the english be-
lieving they would be the greatest
gainers by the achievement

THE TWO preliminary COMPA-
NIES

will now proceed to survey the road
they mean to travel they already
know of course the soundings of
the strait between the bay of st
margaret near dover and sab
gatte near calais a distance of
about thirty two miles these
soundings vary from about SO80 to

feet but the nature of the
formation under the channel at a

dollotdepthep 11 of or feet is not
known and this must be ascer-
tained if the hard pan of the bot-
tom is chalk like the formation of
the land on both sides the projec-
tors will have solid encouragement
to proceed ifit on the contrary
the bed of the strait should be of
sand and alluvial earth to a depth
of feet and more they would
scarcely attempt to make a tunnel
over thirty miles long through
such a dangerous medium this is

the uncertainty and to solve thothe
matter will be tlethethe first duty of the
companies to that end each will
sink its own shaft on its own shore
to a depth of or feet suffici-
ent to show whether or not the
land stratum of chalk extends
downward on each side beneath
the channel of the strait should
it be found to do so on both side
it would natmallymaily be concludedconclude
that the chalkchalks is jnin the middle
also to furnish baa solid roof for the
excavation and not such a sandyamandy
roof as broke so disastrously into the
works of the thames tunnel for
this experiment the companies are
sinkingshaking their respective shafts and
valericegalgaieriegeries dldessaiessaf or trial galleries
itittsitisis estimated that the cost of the
tunneleI1 would be francs
or about sterling and
that the work could be completed
in threthree0 years the french are
hhighlyglily interested in the project
ssince1ncenee they liedo in the track of a great
railway such as will yet connect
EnglengienglandaLid with the euphrates and
hindostanhindustanHind the english are cau-
tiously inquiring about the ventila-
tion of such a tunnel but it is
considered that the hawkshaweHawksHawkshawsbaws

and other men of
science who advocate the scheme
would not do so if a sufficient cur-
rent of air could not be maintained
in the passage at any rate this
subject will be investigated by the
two preliminary companies

A TALK ABOUT TUNNELS

inessein esse or posse cannot well con-
cludeclude without some allusion to an-
other which would enable new
jersey to castcasteast out her shoe

speaking over the pro-
fitable island of manhattan and
be an achievement to throw inintoto
the shade its diminutive precursor
of the thames the company pro-
posing to construct this passage
about a mile long from fifteenth
street in jersey city to christo-
pher street in newnow york has got
its sanction under a general rail-
way lawjaw of the sister state andanti its
prospectus and plan havebave been
made known to the public mean-
time as an injunction has stopped
the work in ciminelimine there is as yet
no real progress to report allut the
hudson tunnel will be a great fact
some day and that no very distant
oneond in a few years new york will
have itsita rival wonders of engineer-
ing skill to exhibit her gigantic
bridge of the east elvereiver above and
her tunnel of the hudson belowhelow
two aft achievements which willwin
be somewhat in keeping with the
natural grandeurgrandeufeui of our harbor and
give thetheleityeltycity a metropolitan dignity
worthy of its wealth and inevitable
expansion new york limestimes

appropriations for contested
election expenses

1Iin the BS house of represent-
atives in commcommitteeideaidee of the whole
march 1 an amendmentt to the
sundry civil appropriation bellap

vailousvarious sums to thirteen
ccontestantsontestants and contesterscontestees for their
expenses in election contests was
offered by mr smith of itowIpowtowew york
and thetile following is a part of the
ddiscussion which ensuedas reported
in thefhe congressional record

mr SMITH of new york I1 de-
sire to say a single word in support
of the amendment the commit-
tee on elections has adopted the
rulruiruleruie in making these
eions to recommend the payment
of the expenses irriff no case except
where the committee was unani-
mousin0us

I1 spayingwa that thetho committee
went upon the principler of mak-
ing nohe recommendation except
where the committee was unani-
mously of opinion thatthau the contest
was instituted in good faith and
for probable cause and I1 submit
that the house cancart adhere to the
rule which the committee has
adopted with perfect safety

there seems to be mr chairman
a misapprehension a to tiiethe amend-
ment otor the law in theilie lastjast con-
gress there was nu provision of
law that these exper rses should not
be paid under any circumstances
but in an appropriation billa clause
was inserted that these expenses
should not be paid out of the con-
tingent fund of the house there
were very good reasons for this
the law Pprescribesrescribes that thothe con-

i fund of the house should
only be used to pay the ordinary
expenses of the house whereas the
expenses of the contestant and
contestedconte were not amonguong thothe erdl


