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i Perils of the Under Water Tunnel aa-

i
rr-
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1
Te Experience With Those Now Being Constructed Beneath NewNew-

YYorksY Great Tidal Rivers Has Revealed Unforeseen DangersDancers

r The Gigantic Scheme of
I 1 I

ExcavaExcava-

tion
Excava-

tion
Excava-

tiontion Which Has Been
Going on For Several

r Years Has Claimed Its
I Army of Victims An

Undertaking PracticalPractical-

lyly Without Precedent
Engineer
Freezing Process BeingBein

i Tested
I

I

V W ofor lives are beingleing
III It fM miso thathatI millionsmillion ofC

person naymay gainIn min
uses In reaching orr leaving

Manhattan Island NolaNutSut a week
i

it that therethentM IIII not at I ut oneOM accident
I 411 InIII Utethe railroad and ttrolleyroil ay tunnels that
I eraare being built underund r the Hudson andamt
t Kast In WhenWb the workmen eses-

t tripspe death orf Injury In an at c Ident
t
I Ui y laveun littleBille or no time to10 think oforor-

rr good fortuneCtoms They must hasten
to repair the damedamage and toIto-

ttr workwort The public wantwanta no delay InI-
ny

In-

Iy theI completion ofo thethese wonderful
0 pa qu ItIf ththe workmen

de1 nothat well thereher area nthothers to10

liKutikI U places It soundrounds hashharsh
but ItR expressexl the

Advancing toolfoot byhpb footrout me ddM ys
Inch byb lathInch the sandland hophOI asns the

tunnel workmen area railcallIII

l r tdd facee many hidden dangers LaboratiltLabor-
inging1111 In an air of

raftt or moremn to10 Uithe squareaquart InchInck
whichbl h ulatoneme lu them with thethe-

t
dread diseaselIlIe known aac thelliethe-

cacatt henda tinythy arere also10 likely at anyan
vi moment btot experiencece a blowout or a1

T euenave tn TheyTher roustmust ever behi readyrady to
dodgw fa aka h there taIs

it nonn clumps toIII dodge andand-
yy theyI he mustmu beware of

that w uM suckluck themIhm In
i beforeb I help tamome
i Slowly laboriously painfully the

tunnel workmen with the aidId ofnf everynry
modern device applicable tnto tietheI tasklark I

theli wayweywa h lockruck andsand andand-
s

and-
is nr11i worsetrIM thanhan allIII a combinationom

thelie threee And white theyIhlY borebonb theythe
I

t on guard against thethe-

y

the-

tsyy ever talking dangers knowingt
i

I theyIMY areure shut off from prompt aklaka
t1 I n ked1 In IIa trap totn meet uxas bestbeat theytheth-

ett nnththe talefate that IIc18 likely at any limetimelime-
rr i overtake themthe-

mi

i
w

ToTu snakemakel hihie lot allan the harder the1110

sandlaud4 huffshogh arere narliar
r dl nN Ills working

ereare limited Althoughh there
4 artarere Incandescent lightslightlI hlll It laIt

firtor the eyee to10

tenormor than nx few feetfeel the thick huehue-
rr that In these caveats fartar darn

underunde the river FromI theIh wallAall andand-

i
I

i dripsdrip water whichheh runstuns downd
andIM formfarms lImyallayI pool atIII their feetfeet-

ss ofoC mediaeval time preirre
fewf Ifit anyny moreante horrorshorror and

certainly many ItuIree dangers thanbaA doiJ

thetile river of todayt day during theirl

I construction TheyThoy vividly recall VicVic-

tor
IcIc-

tortor of the huge
sewerMwen of Partlari through which Jean

tolu uve1 the thelifelit of hihishiM

enemy and hUIda ownOft h Huttut that herohm
wnwas working under such
MMas Inspire all unusual andanil braverae deedst dd-

InIn theIh tawMe of the tunnel workersworker their

The tt man cannotmoot standstand-
more

stand-
moremore thanIhan Italxtx hourhoura of the twenty
fourCour under thIhthe high air pressurepro sUh Ills
wageswaged1111 are about SUO a dayda The lalela-

borerborersborer liraera ofoC that leesekin that would
earn much leeslateI II atal any occupationatlon notnOl
soco UponUlan going to10 work
after donning oilskin and rubber
hootsboot theythe descendlI oo the shaftbaCI and walk
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dangersIla il aistdaC4 come merely InIn-

the
In-

thetheIh dallydailydall grind 1

Although manynalin lives havehare beenlIn lost
and manynany a haeM beenl tn InIn-

jured
I

InIII a longlont sense nforo InIn-

the
in-

the

I

the river tunnel the workMork I

under theIh HutKatl t titerriver hue proved tot behrbe-

far
h II-

tarfartar more dangerous ThatThai IsII becauseb
oftiCr the treacherous nature of the riverriver-
bed

river-
bed

I

bed AirKar down the wsandml hogshM
are the1111 excavated InIsI

tiltalIL holding largohugo
tielies of water the borersborer
strike rockrork which trust bohe blasted
awayaay

It IIs18 In the1110 workwerk around that coinom
l device calledcall 11 A1a-

shield
1

I

shieldl Jato1 tintedforced forward byIy hy
Jjacksik that the undsame 1 hOglios

takestake hihis life IntoInlo hiillhis handshand It U18 I

thereIh that he mustmum ueuse the shereliov l oforor
pick orIII muttmust while an air prow
surelUre thatIhal laIII to bebt trotnot moremoro
than pound to10 theIh square
InchInh counterbalance the pleasure otoff
the earth UKI the waterwAler

thereby keeping titstit tunnel fromrots
I Intn At caissonlaNn workman ro-

maine
teroe

maine Inln the air
threeUlf loin Then hek out for na1

I threelief hour rerestt

Normalonal air Is aboutaboul fifteen
pounds to the square Inch In the
working chamber ofor a tunnel It Is suprupsup-
posed

rup-

IposedI ed to10 beba poundspound butbut-
manmanyman ofot tho workmenn havelIao declared
that atnt timelimes the contractors are corncomcom-

PP llod to10 force ItH up totl from fortyfori toto-

DayDay pounds With every additional
pound ofoC air to10 boarbear theIha

ofor a workman many
daysdayadA decrease

the tnmerere working under suchruch high
air pro uroUre Isb not thetho only dangerdan oror-

InIn case ofor accident or annn attack ofor theIho
bends It takes twtwentynty1 minutes to10to-

to
pawpat tt

to the outer world If thatIhal amount of
timelimo Icis not spent In thetho air lock while
theIbe UaI gradually reduced the

Iv jI II fONLY CURVE EVERA MADEADE WIN A TUNNELTUNNEr
BORED WITH SHIELD rr-

II

I through therho completed Part of the tun
inelnd lined withlIh water andImd airar tightlight steelMINI

I platespUt until they roarcome toIn tilEthei lie min ii-

I

pi sp I airir lorklock They climb Into that
I and then l air IIsIII driven InIn-

aoao1 thatThal thethey maymanl cj
to1 It TheyThy thenIh gop1 toI II thehef

forwardfuard compartment and relieve theI h
gangpm that IIs on duty Workmen areaieare-

to

i

d to spend twentytreatyI minute IntnIn-

the
In-

the

i

the airall lock to10 be Hie to II

the changechall

u

rresellsull nuybusy be fatalfa 1411 The com pan II-

thethe tunnellunn lt herehll physician In
butbul thcthey stayLay onn the outJulout-

sidesideelite It takestake na1 victim of the bhoodsud
twenty minutesminute 10is reachree 11 him If he
rtuhrushs outmil hlhishIli

rteaieII ln rv d many fellCoNf M

The lt U HIsI na In otherI

wayswayW Ittl IIs xs difficult nutter toIII tightfight
Orere In the airall bebe-

cause
be-

I cause the additional quantity offIr oxygen
makesmake ItU burnbum the motmore andanil

AU

rapidly ItI IIsb almost Impossible to10

blowblowoutout a candle In a pros ure ofor fifty
pounds In case ofot a cross circuit ekeelecelec-

tric wires Hareflare up In a moment
Because of the frequent deaths fromrein

caisson diseasee and accident
lyh In the 1 KuJustEustt riverher
tunnel fromCromruin street ManMan-

hattan
Man-

hattan
an

hattan the NewSew York authorities bebe-

gun
be-

gun
be-

gungun proceedings on JuneJuno 41 toIII Inquire
IntoInlo the sanitary conditions of the tuntun-

nelnetnel works And thetho causes conspiring to10

produce such a largelargo and unprecedent-
eded1 donutdeath record It wasWA aR mattermailer ofor
usersrecord that deaths had been
reported from Jan 09I to tinyMayIR 299 In thatthaI
tunnel alone from thinthe bendstends and fr mn

accidents Including burning In nine

however thelie l

werenerv not1101 evenenlI known toInJ the authorities
In addition to10 the tenthheaths reported byby-

the
Itby-

thethe policei hIce and Ita fewrc byIt theI h hospitals
there wasU ream n to0 believe that many
tieddial atal tomehome

Atlt1 the end titoff theIh flintdrat dyeday proIro
to dinga andaM steerafter onlyonty three wUn
haul beenn examined the coroner exfXex-

pressedprepresseded himself anu atlit the
that had beenbeaufell made The

physician thenIhen employed bby the1111 rOileon
actors whoho are building the PInn

tunnelUta I l theIII Inquiry
pertlypartly tnM an advisory i iw uy toIII the
ccoronerr lie wnwas ataI HIM jr
whenrhea HII teethed thatIhal theIh airallair-
lock

all-

IlockloskI II keeperskeeperk had been and

A A A

the laborers were compelled to lock
InlaIn-

In
la-

litInlit my I In It I saidMid the1116 pitylillIh
Irian the lock tender Iis the motmost ImtinIm-

portant man In ththe hu Ol I The livos1101
ofot all tho otherthon dundependtil onOil lite
genregenue and expertdepart knowledge

Helie declinedde to express an
nnOtt theth number of deaths In the eight
tunnelstunnel inon both the Liver be-

cause
be

causecauMeCAU so0 manycanny menmn thedie atal homehOIDe lieHe
explained that laborerslaborer whohn netgetel the
bendybend area greenIleIn mroann foreignforeign-

ers
f

erserx1 nho cannot speak hn andanel areuioi
to tell their

theyIII havehan teenbeen working MaltyMar
men H I riledieil fromruin e oror-

the
or-

I

or-

thetheI hI bendsI d In the tunnel shaftsthA ft II and
I

h r a

r
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otheroth I nII theirthelt way11 honehome
A1 tf thaithat atiiI
ent timetimes when onOil duty nearnar thetill footroot
ofot street he hadbuthad-
jjseeneen the bodies of nien stealthily rrere-

movedmovedmo 1 Inn theIhl earlyM hourshouru ofnr the mornmontmorn-
inglaging from the tunnels luu the morgue

I lieHe aloalso saidsalt hehf had frequently

men with theth bends returned In

ambulantambulances frontfrom the prypr
tnto dietp In11 theIlle shaft

J of the contractors
fledfind1 thatIhal all laborers muotmust signMI n a 11m
per releasing the company from nil pepope-

cuniary In rulej e ofr deathdf lh nrfir
Injury byb idest F whohoho-

artareart l ateareK ignorant ofoC the factCaet-
II thatthal mich afIIIe rreleaseteauee hahe been MId bylt
u

the courtsc rt to boho ofor nntin f1
Midsaid theythesy nrnt Camillo it
to10 ml If 1 1 Vhheli

4

ltIt

adjustor f I till I thelilhe a1

their linnhomep tolu fixlix the inuin-
manmanmalt wholinho rsm1 inIII bed fimfufu-
reresultre of au tunnel i i c

a
frightened byhr theth Mt 1

lionslion that idi-
l

II were inu11

l ted i

IngI the pr lIn r p

were wellII underImd wayna11 i

Ithat the coroner wwalas n d

rights InIII c K

In the hihehhe-

It
i

It wasWI asserted that DIt1 I n
ui d every means tuto 11pn

ofor that nI hh
S1

given thelife bestIx t aa-

ble
1r e

blebIt under the 11 I I

the sanitary ci Ills IIii

were Mla tl a

peeledHaledI ed
IIl

erne advisedd
hudhod rex d nnIi the

te lr ami i

rho11 did tubetake tintto s
CUI to10 et i

11 AcAs it n sulu I

opposition toIn thli
of the I tt 11i ff-

outoutnut
Although IIs littleII It I I

gatingtutting thliltthe dall ofItC tl11

rownow being it n

risk Intn future oj i

will beIN edd to10 a
freezing pr If j proIr
aias CharleChill stf

tIm nfoff nr
the es and11 holdshold idthid-

U

1th-

It
hh-

ItItU HyBy11 means offr Hft refill
the in thatIhal ii-

net
I-

netnetnr where theth mkakk IIsr KHi
reduced tutoI iYu 01IIr jo
and the1111 im1111

areart frozenfrown su hardh tadil ihnthuIh
toIn tinalt itia uare wI i iI-

msometimesm to bal a tt-
It

t-

itIt INIs held b MiyrW I Sony01
wouldld permit theI hr nn-

IIuseuweII I ofnr com 1

would hrhI d theIII I1I-

HHIi tiling off tin Ift 1

l I XII I wi I 10tt-

InIn Itieric of tinthe 1

woull attit le t IHlitlit-

I

i it
themin

MiI tJ otter ii-

to
i-

totoI iKicItc theIh fr

nulls tunnel ihh-

I

n
theI hi ILitt r tinIto na

ture AHts thelb i

never benbeenn u e l exiiI

mental waywa the ml i

take the rt K a thatth
whathuthili new dIdidid hidInk
the and whet
possibly resultul t InIII the
UbetireI II or In jpailn ofIf theI h

been Jonii n

ofor thethI h road w-

ed
ww-

ed
t

edfOd with theIh planIhm ho
1 to milkmake

with th freezing prosproc rs C

results were it

Ifuture tunnel work TheTho rPr-
I

II-

IIis now upendingspending ITn

pertinent If HIa sa1 f

1 wiltwillill notnul oohn
money InIII future
buthUI willalit per real greatare t lnInlossh I
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r Captaina Simon Lakess New and Submarinenene-
ff

rf
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Another Not ble A For American Ingenuity
1

S
UKill recentr nt u 1 of

TUGCaptain lImonImon hakeL In naviaarlnavi-
gatinggatingaU a built at
Newport NewsNen VtY from that

Il Jint totn BridgeportJl coon a
of boutabout M miles hih evidence that
thatt IsiaI Ma Mkt upap IBlaI the development
ofoC this speciesspecie ofoC naval Sightingfighting mama-

chinchin XoNo10 other submarine In thisIhl
country had evert attempted a tnttest of
this severityeI Heretofore all1111ll that havehare
ventured outnut tntot seaana havehe been

byb uII towIn orur alat least tareone escortort
TINTIIa Lakelue aaas this moenewestt submarine

is lais called wartsseems to0 belie a great
dalKe In modernmodem naval science She
Wl to10 seaas with a crewreW of eight men11

anduDd fortyfort hours later madeatle her apap-

pearancerahCe oftoffoJ Atlantic nlHighland N JHJ
having reeledreel oftoff luoSUO milesmile ofor seea
travel aaas unconcernedly aItas Ha1 roastconst
linerlineII sheII oI I upUI the
KaataM titerriver tIto her de n The factfr
that abehlito madehose thIs l dUdadt
lance nil M assistance from
any other ca rift and under her own

I IisIII lr those whowhah havehate never

i faith tnIn tinthe submarine toI
f ce the deepest andInd those
whot havehafI been doubtful tnto
theMe misgivings for enthusiasm

to TheTI e lAkeJAke IIs equipped withJtb twoto Kladkinds
Ofat motive powerpo fir Whenhe moving onnnret theIh

t Mind ah11 IsI propelled bybr powerfulrlP IH The momentmo 1 sheh be
4 tomes submergedd the motormotoi Iii Changedhl

to10 electricity theShe IsI feet
rI

In length andami i routedreputed to beW the
largest submarinelIu marln eververer built InI AmeriAmer-
icacara Shehehl IIs provided1 I withsUblIh direr tor-

o
torlortor-

pedopido tubestube inI hHhllhas
It for tinlire large t 1Ildi rdo

S

According toI thet hi lIIK off thelIu torto-
rrfrr the IJM encountered rather tietiC

kl weather onna the voyagey up thethe-
tK coartt but theIh heart methies ItII without

theSheStI lIed herselfhINIC to10 bebf the
i kind of Kalllie t andnd herhr proPr h

klrt tellingIdling ma workedItI1 like a charmchAlI
Mostbiot1 nfoCo theIh which hawhave
made theIh of thelhr
a ItU ofd a goodnod AuA ofur uncertainty
seemcemm to10 havehII beenHn overcomenn hby the
designer ofor theIhl lAIl aki amsod liIt lookhooks10 verynry
much aLIIas If theh datill hahthadi r rue when
thisthin fortform ofoC MIran01 fighter1111 lIsIII tI he Inla theIh
IIns

TheTh of tiIh Lik IMcrisis
1h givenh siI H da ih boostPo toI thelhe-

r
lb

ofr ItII dr For year

his levercleveri youngnun Connecticut engineer
had ploddedudd atlit hiehihh Bridgeport homehomo
sansiani friends aanasans Int m anllansane

0 efforte ort tha the hadad mama-

to
made

to win the recognition ofor thIhthe naval suu
huhlud resulted In allure nFl

wearyeary of the constant aloofnessit

nfof Mhlhll he acceptedaft lt aR
rather flattering offerr to10 settlenettleUle in MerLierMer-

linlin andaad at theHie phial hihishili
merits havehayl U thUit h t de

the naval exiextortserm oflitf allnil i e

TheTb accounta ofut SimonShaun LikeIk drugIru
geegie to secure a hearing luto
rreadsadd likeIlk a Tn lu theIhl dilr j

It leI In that
suchanch a series nfoff untoward could
havehan happened In 1 3 theIh United
State navyna department lnissuedud an InIn-

vitation to10 navalnatal ar v t and enlengl
seenneer Interested Intn theIh nfoff
submarine torpedou btboats tulu
plan furfar Muckuch at vesseln 1 captain t ii-

thenthen InIII hishit ond warr nn11 1I

theth invitation nd writsealnt In a doJJ-

II n andanI the q foror suchuth aa-

i

i-s
iraftcraft I

Hutblot hrhih usWI l Inbn i

meetment Hilei11 proposalal laito kedbed te alat
form and heh wasa not lIIn 10to0
guarantee that heItt rook the I

it odt AAs a ci ni e hishll bid wawas1
I

rejected Although heII did nottrot know
Itf itt the time hibM design ip1 much
verbsverbal from someome off theIhl
department expertspertn HadHd he knownnn-

oCofoC thisnilI till It might haveha dulled ththe eling
of dl buttut hebe only knewkneslIn
thatIhal theIt swardaward bad gone in the HellAnd

nndl laterlat r beht foundCound thatIhal a subsub-
marine

sub-
emarineilia lint wawva under 1111Ion byb that

utIII theIh Columbian workswork tnInn
ItII wasu the HunHun-

gergerI theth pioneer ofo aII typetotl nfof subaull
to10 1 k the government hMhas

remained faithfulfIlth until theI h t daldAJ
11It wa In as boatbestt offc this kindkIn Utthe
recentiDI Il g r thatttvoltvelt was1111 forfar a brief perkedperiod
oreone01 day laM summer

lLakeake dM notnol hopelessly dl
II at hihis tIl to tnto Interest theIhl

InIII Mihis Im Helie wentwest
Immediately tutot andnd builtburnt a mile
submarine offit awlandlid
nShenhenhn It gasua competed IIRevive I

demon all i lIk h proved thethU funCUll
I

n al nd off hihis IdeaId TAMThill
boatsst was a PuttsoH off homemade affair 1

marieiM ofot pinee tarredmod wen ththe i

NutHut theIh III ofo the
Argonaut Jr lor toso Lakee named kherr

1
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r4 s

aw sr J auar

wiryW M1 convincing totn bringbrim
aboutIutib out tlIleIhlr r of a stock com-
pany

comnmcom-
panyI panyIn fmf r theIII ofoC a much more
antl rraftrl

This Hcc nnil vessel builtbuill ofor steel sadandAd
with u swindlespindle fOd hull wassae alsoelan
tailed theI h Argonaut It waswag finisheded
stilln about theIll MineMime timethroe anwan-

thetheIh originalorl Plunger ItU madelIe Ia fartar
betterhotter showingholn than that craft but the
g v weeII to ItItsIII

rit turingDuring the firMnr yearr ofoClIts exuu-
I

exexi-
stenceI n the Argonaut overner
2000 milesmiler underulster waterwafer11 and otion the
surface and carried a feWcrow ofef firetift perper-
on

per-
SonsSonsMOnRon HutBut onnn11 con LakeLa k still failedrailed
totn mike uII lastingacting Impression lieHe wawasR

encouragednl to10 e thatthAI
IeI andani hihis boat had put an endnd toto-
ii endand some of thethe-

ofIrrf ofifr theIh l bureausbureau of theIhIh-

nnovntyn y advised him quietlylul
uI

HeHI bbeganfanun theth construction nfof theIbeth-
eirPrir which was launched atalat-

I

I

I In November 1902 ThU I

heh wsoldM01 to10 nu t then Inn theIhl
It went to

andAM wasAU aoso long enn route shutII-
IIliit wwas iIo tarelate fhrforr BMuse The RussianRulan

however asaa el1 withith
Iiithe 11 and orderorderedd fiveA similar
boats builthull

iIsmn ofur thesethes weftcraft the Ic madeadf a
phenomenal rannn lasttast October fromfrom-

II
to Nothing to10 eequalju ll-

ItIt hhIdd everIU benbeen knownkIn In submarine
ji navigation endand thelb LakelAb vessel tooklook aa-

II booth ItII
I atIII onceofee atal all the admiraladmiral-

tiesI tieslee thaithat the InverterInventor waswar a man of
geniesn Inla a abortMort timeUm LakesLake bead
iu rt r thenhp removed co11t the

I Inhie Berlin DMtiMt

Jeri fortut arlit tis from allaD
the cornerCI III ofr theIh worldluridwot Id

mlnal ththe b aren
permanently Mtstt theIh

capitalII WINoWhenII na power orderfrI boats
llakeJAbike and a eta f n goge to IlleIken

IntoInlo hn servicenIN theyIhthe areacs
rhul totn enternl t and the in isIt

there withw th allII nn-

ii
so

iitrot Work onnn Iantun additional subnib
foror Ru shJ inIsI now in pogi s

under LikesI onop the NevaNera
I

near tel11t l bubu-

i

R
I ThuThus far theth StatesStat InisI frtar
I behindl ofr tIIthei titerher miIn I

this buru h nror tiltthe nnn ray er ce Knitng jI

J UndInd analanH ri n herehavehl donelonont inumustl tjta JI

wardwaid ththe d llo rat of the subrub
1

1I

marine The FrenchI r nII

greatgroat reliance on thettheree
craftraCI having forty built
under way hiluhi-

mSaneHomem ofot thesetheae Willbusts xisr
displacement the IIlure

nulOre ut IsII alsoaUn pinIpr rI

milled tolu theth Holland IntIn-
IA

i
JAMUSIA I i

i i

INTERESTING BITS I

sa KKhwh IIs saleMid to havehav od
tidedlileO1111 i i app theth Nobel prim recentlyU

v 11 rt i in tIt the publication of aa-

lIlI I Milton of hihis writ
I1 lagsI1111K

TheTIM 1 fI f companyf mpa IsIIII aa-

LionLion a rownow three yearsyearn
idd lalo IHU and MiserhnkH InIII Hsnt workIkv

h I

y

i bf tto tad atal fixed timestime andand-

t
withAlth fX to useone Inquirer

t
i method oferf coar atlea hasau hadhwi gog dd

reresultsullull-

AHAHAc Ingeniousf Italian of meanman
I

Isill dlitdi
1 scribed litIn a journal A roughj

Imitation lIs struck aof rrainsln b
1I

II11i headh H of AI aa-

I

a-

L

nror same I

I1

L

u
fedId luuI turkeys HIiHy IhoIh timethusII the ImIrnIm-

perialperal caneIe hahathas ponegone MI rr-

tlurkeyt c roHro c laII

u detree1 ff f orv sir sl pex Urli
iirilli i1 i that ofC a genuine renuLI

ieIj Iff itIa tuii f

SouthlJJ Arlit iis the sueHie wood
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