
Anchorage of New York's Skyscrapers Involves Marvels of ExcavatJon
Manhattan's Steel Bound Burden Is Fastened Securely to the Island's

Backbone by Remarkable Modern Methods of Burrowing Which

Displace Annually an Almost Incredible Amount
of Soil and Rock.
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4 N old. vvhtc-rt.iired co_mtfv peaoichar
\ jroni ;i IttT1.- hill towu ln West Vir-

_£ 3__ glada aaaaa ta Nooj Totrh a tant
veek>< ago. and croaalag tho Hadaoa .<* tbe
aettin^ a_BJ BBBOte the nilglity 880808- array
rt uplniil.lfd NeOf Yurk bo loaiiod OO tbe
rall of ibe ferrybont f-.r ;. faw minutes in

BB-Btict. then he I'irii.j lo the croard at
theae who harry to and fro.aaelBB, er
rath<-r lailini; to see, tt.it* splendi.l apeetocta
every day and ho said e_iea____.
"God mado man. an.i maa BOde NOOJ

York. t.l'.ry bo to froii." And the ItstOOera
amllcd and nud-red aocb Other. Yet. how

atupondons ia the marvoi whlch all of 08

havr had a ahare la efaatlnB; leor of us

evr-r stop to think.rostlriK oonteni hl B miM

prldr and faintly pleasod WhOB "iiie one

.femarks brornldioally: "II <'<r'.alnl> is B

great city." Llttle. is known. bO-fever, of
tho _aag_dtade of what Haa underaaatb
theso miles of tow.ring plleo the Titunie

.oaturo of tbe blddea _****aot_tral work.
in tho laal twrntv roara, takh-g ao rock*

oninir of tho work beforc thal Haae and ex-

rhidinc: subway ai:d <J...k work. permitfl
have been issued by the B-_ktlag8 Depart*
ment for rx-avations '¦> Ihi « gtOBt of
tt121 ..-*-*,*¦-". oulnc t'eci. BBDUgb eoith and
rork has baaa exravato.1 in th-- .ity of Now

York to oovor thc <ntiro rt.it.. arlth B half*
Imh layor.

A NETWORK OF HOLES.
Thc rcMili la thai ;^ ehlp-wonna burroar

Into thc plankinc: "f a ..kw ahlp ao Ihe
kofldara of Now York have burrowed lato
thr rorky back Of Manhattan [alau* and
havr anohorcd thdr Btructure. tbere, ex-

.avHtinK piT;it holea thal have pltted the
i.-land from i r d to and. BhouM a gravi
cataatrophe ocegr bobm Uaa -ahould Oota-
am moet tho nltliaata fate of evary *_r* :»t

elty ataee ih.- aortd began, and even the
tadgkty arorka of atone and ateel perlah, aa

pton, an.i Btoel I an and do perlah, tbCD
ynme bood "f explortng Bclentlata happen-
Ing oa tbe epo 8ft. Ihoueand reara bence,
vi!i fmd b queer puaale aaralttng them.
Ihe heaje bolea and tutrnela, mllea and mllea
of greal aquore ptta »« "pt* totorlc" rm n

havr <1iik bttO llW Hvlng r <" k
ym tt is safe i" aay arere II nol lor

that same rOOh tbOTC arOUM bc no Nea
York of the aort thal exlota to-day. l_ons
nso a kuac* ..n.i poorar broogbi excavatina
into tho fhslehcd art rtaOB, yol v. rv \,i,

yrp. avory moath-tl ere la BO-oatbtoa new,

M.mrthlnp t.- ahorteti eofitracta for founda-
iion« on which lo r.ar tht Bteel-gtrded aky*
acrapera, an.i arhea tbe foundatlon for tbe

prrat new Itunldpal BitUdtng araa Ontehod
thr other day it was C_e_etdered tbe moai
wonderful -..¦-«- of excavating and calaaon
areek thc ity had ever knoura ami no one

thought Ihe aamc year arould brini "¦vv

developmenta, deepei _-a**tng_. noa rulea in
t'. _OB_*lrueting of calaaona and methoda
.f api'iicatioii thal ahorten tha w<

t im- by Blmoat a thlrd Tel II baa.
Notwiti-.-tamlini; aii tbe progreaa tbe

bulMera arc eonfronted every day wlth
aertoua fouodatloa qt_e_*lona. ln thc aouth-
.:n . nd *>f tho cit> tht aoffl for a conalder*
u'\> dpptti bciow eurb is very treacfaerotu
Ar,r\ extenetvi __-_»vattceia ar. requlred be¬
fore _ti-ktt-g tbe hard atratau Thla can be
dom onlj by applylng the cadaaon aj-atem
Thr cliaracKristi' geotog* '' Manbattan
laland ib of Itaell *rery Intaeoetlnf. A1 tbi
rorthern end Manhattan BChlat and l-'.'i'i-

haaa grifiss crop up above the atreel level,
and at aucfe p.unts tha dlp of thc r.'.k is in

a Bootberly dirttil****, bul at tho loo-er enti
<if thc laland thc aamc ro. k la found onl*
;>t deptba of ft*om .'" to IM feel belou
curt Above thla I an overlylng laycr ol

hardpan a:

dialntegrated rock and gtadal dnft hard
c*aed by the preasurt of the aup< i

m^tcrMi arbleh ln thx excavatlom
Hnz'-v and UnHed Expreaa bulMinga ia

l-en found. amoag othei geoloslcal dla*
, ,,ter\e-- of mt< i> at, '.ita -¦

, f ihelb belonglng 'n an extli peciea.
A MASS OF QUICKSAND.

\. th^ loarei ¦<'¦ ol '". al ind la v^
r_' oa and aun nded on ,; aid. by ii-
»iai aratera ."'

m-iTAt') and layen of qulckaand alxty
tr-t i dr' p ara ommon '!

ur' >< dlmi ntar of dlalnti
tri.-k carrled doorn fi. tl .'.! ." ahon ¦

HudtMMI an.' tl I'.W'i I'.l' k "li

... || land by the ttda. tin red aands

poini le thc red aandatom b and l
lo ri ahh h at^ ¦ tenatic
gocka -.f Baatern Near Jeraej ihelr vei

iflBBOaai theri ha* thr riimrulty of oxraval-
inv. tor, t-hould pnnipinir be rosorted to in

unl'i to (lrain tho plt, this fmr material
will bc pumned arlth the water, nnd dnaliy
iir rjraarn frorn ander the oM-faahlonod a«i-

¦oinitiK balldlaae, evantaally nndormtmns
thom
Tha sui'iK.rtins; bottom on whleh theae

Bandi rent, hoxrexot, Is a naUirattjr eawnent*
.(i naai of materlal, "hartpaa" depoalt*
il .1 ,ilns; thfl xlacial perl<i<1. and oftm <lo-

fjrlns the eye el thr expert bjr its reaern*-
m,.: tn ooncrete. Be4lroeh aurtace ot the
laland alopea from north to raooth and
poaaea below the IMowatar level ..t ai>"m

Mth Btraet, .-.nd below this is tbe araai
treacheroua overlajr »-f sand an.i atll de*
poalU bulM iit* hy tldni forces durtas tons

of Ihouaanda of yaara,
ii is hera ranrld thr greaBBBl pooaible dMB-

OUlttefl that the magk toaraBTB havo bOOO
roaiad, and deep under the san-i and siit
and water lha talleat building in iho world
is dow belllg anchOTOd to the rock bed. it

la told yon in ataMMl awad whlapera thal
tho Woolworth buttdlng Wlll in a short timo
rrar iis tifly-livc storio.s into tho alr BUi
the newa could bo ahoutad from th.. houaa
topa and there aaad bo no mtaaivlnaa. tor
tln roch ol the laland extenda to mo great
a depth thal it could be covered wlth
atructuree hall a mile blgfa and thaalr welgbl
would eanaa no aagglng or cruahlns ol the
i. ,i nnd thara are no Baaure laalta to
illow a atd< allpplnB ol iho maaaea oi

BUUMMrj

ANCHORING ON ROCK.

aii thal Naw Torh bulldera need aia> is to
cut down to'ltvlng rock, ancbor Um founda¬
tlon there and anool up the ateel Btrtngera
and glrdera. They aever need ghre one

mlnute'a though! ta the iray old laland'a
ahrinking undor aho enormoiu load 11 boara
a.n its anden! back. Loi | after Ihe brlck,
st..no :n concreta have cruinbled awa)
and the Bteel has eorroded and molecularlj
ylelded t.. the lateral preaaure, tho founda-
limi \4lll br :,:' souii-l an.l Invttlni as < v.

it was,
r foundatlon excavatloo and < '«¦ h

bulldina mual be Independenl of the othera
no rai as iis aecurtty k ¦.n'-.-rin-.i. Anj
man mlghl bulM a narrow twenty Btorj
building i" twea n ta o road twa nt] atoi

bulldlnga and ba a ire lhal ll would nol
topplc over a oi i .- hoae bulldin**''
11.|, and a greal ei onomj could ba ef¬
fect,-) i b) p< "" "' all building*
newfc bulll In the aame block, bul a lha
laa and practice now d each one mual
bc bulll aa if 11 were the onlj one on th
laland

... ;. illdingc ;n Nea Vorh noi

ven many -.' them, thal have the exacl
tlona --f a domine plece on end; .*

tw( .,¦. 0tha reaa ible half a

on nd more than anj
4 ... or earthquake kImx k

would ov< wltl much eaaa

touch will umble a houae ol carda
p. ... ... "anchored." and In

lha -¦ of a ikyi
found the countlea'a ma .' of caiaaon and
cxcavi twentleth en

Th, caiaaon worh la plctui*e«que dn iho
( 4ii.ii an I waa liral uaed by B
i, ,.,,.. i,i ihe conrtruction of tbi Man

hattati j where the aub
il le a n

iitj and Inter-
w,.;. ,. ind Bhella.

¦].¦ r caiaaon i- a b leel. brl
concrete cage. origlna

i.. ,-, di ,i. noa elther
larger a the worh demanda. ln ihe con-

on of the W oolworth Building
datloi ¦ H¦'"' "! N ,,:'

I-.-. .¦ i- trylna oul nea U n and
concreta tangu-

i.v. to. v. ..'. ai 'i ra li
from Blxtea n i" twa ntj fa long.

:...,. i. ri worh, <.'.¦.

drlcal ln hai
ing aa nlneteen fa el aa ro -.

Ti of the 1
t the 1 Imbea

nnd hav< dedded on onal ua ti«»n
rathei tl i iteel oi brlck.

ira atmply alrtlght hottoi
¦, .. ntang lli or cyll

... lor phaml
I ,. n i" tntei and

... ottom l" tha ro

ning from whlch a shafl
comi.¦ \exe\, .''"¦

.... »nv<
.¦.:..-

.,,.. |« p .,,-. rj into tha - nki

ibetow the water level, and thc w.it^r is in
this ara] expelled from the open or cutttng
..Ir-t By tho tin.lf.imlainK. iin owa watgM
nnd tho ..ddllion of COttcrate fonns ani

piK iion Mocka it is gradt-_JIy aonk to thc
Batiafactory hard Btratum. The rock la
then deamed and lavelled and the arholeln-
terlor of the caiaadn and the i-iiafi con

nactlag thc wortdng chamber arlth tbc
outer alr is ntled arltti w.n rammad eeo*
rrete. Thaj have ttMai a '-"l"1 aamollth
oa whi.ii iin- Buperatructare la readllj
mountad.
Au aii !.'. k, called ihe Moran h'ek. la

lii-c.l to permlt the paaalllg of mon and mfl
toriai to thc o*orklng chamber arHhoat too
-rreal a loaa of oompreaaed alr, and by thla
Innovatlon, whlch aunnounta tbc top of

the ahaft, ii i« now poaafbb to sink eata-
Bona through qulckaaada an<i water aory
. loso to the a-Joteli-g hulMlafa arlthoui
caua ng a floa <.f materlal from under lha
latter.
Suir.o idea ¦.: ti;" precarloua work <.n the

n. w Munlcipal Bulldtng now under con-
Btruction la ahoom when one eonaldera thai
the alte *s bounded on all aldea by Impor¬
tant and beav. Btructuraa, all tn.-
poratlvoly Bhallow foundatlona, and thal
Chambera atreet, one of the dty'i ba
thoroughfarea, runa dlractly through the
bulldlng. The lower-oarrylng calaaoaa of
thc Munkrlpal Bulldlng real "n bedrock
Beventy-aeven feel beloar sircct level.

GETTING THE "BENDS."
it |a in thla calaaoo work thal men *et

th. "benda." aa thc alckneaa la called Ar*
tlaaaa !n thh employmenl arc known ft-*
mlllarly aa aandhoga, and otrlnn lo Ihe
Maatructlon of the Hudson tunneta, tba
Peanaylvanla tunnels, th" Btetnway tube,
thc Brooklyn Interborough tunnels, ete.,
and thc extenslvc arork on tdg offlce butld*
Inga, New tora in the ladl ten yeara
bocome the gfeateal centn ln ihe world
for them. I'nder heary .''ir preaaure the

A NEW STORY OF STRUCTURAL
STEEL IS ADDED EVERY THREE
DAYS TO THIS SKELETON OF THE
NEW MUNICIPAL BUILDING.

b. Ing ulll i. the
matructlon Com

'. ¦¦.! lfl .'.ttll
la t.i .. ir .. time
hot. i'i a o Id.

,:i |W0 in U atl.l

ea oi Ih ¦¦¦'<¦ ai.rnpi ''

Into mall I If lbe pi. mre Laa ¦.<

He-, ,i too qu'i kl] ihe Ba* eapand rap*
i.11> "i lubbli .¦" ui vai ioua parta
., bod Deatha hav. be- n ver* fre*
quenl bul arc aholi) due lo < -nt

,,,, th. men ihemnelvea or t<»
- in. n iItulional «¦ ikn. In all ih>'
reienl excavatlona honpltal ilr locka" an

o rompli in. rn i" oatrai tora1 equlp*
menl

', Mi I il II"

Thi mp ¦".. BMai tl
;. M Aii.1i .

nnd " Iwai
lt I. ..,;-. .-I

li- twenty*fivi
rouma hav. been i.'h s/rltten and tulkod

in, ntli .i'.i !' Knofl
t Co., conti at work on thi ex*

ivatlon for l nd. ound Booi -,

in. |nd. pendenl I innel ahl k communl*
ii the Pennayl*. anla Ita*

tlon, the Ul il. Walk* lo
ii..- nine ti ¦¦ tlon in: thal wiii

r m llerald Bquare nd In rl-
.. n plaaa a hlch « m makc

lt perha] . ¦ otel ln tba
>\ oi ri ui in. Ive

. \.... km I in -I" proxlmlt) t"

the railroad iinm :¦> aad
th.- -ui i, ia. ni- .,f thi Bak .md lllm

\i, Al| ui ha no c ilsa m work,
.. ,,i i,aeh more

than on« hundrcd feel Into tbe rock, aad
thc Bton b. in */orked o il fn m b oom
nn rentn Thla _il antlc >i"i h a ili ba
<.i. h ia foui m in "i ibe paana

bmll d to tha i' mon < 'ontractlog
'om|i 'ii ..,:!. ., eck beforc the tlmc llmlt
¦ii i,i i. an.i ih, ni ro ,' tltor .<. ked for

¦,

iv.. 'ii.a i ¦ ':i'

Ita ' ". ¦'

ai

.... .u, Mutual Bank, ia M atreet

LAYING THE FOUNDATION OF THE N
USUAL CARE OF ADJC

in eaaea of thia aorl H haa long beea
tomary to ahore the adjolning bulldlnga or

walla, a procedure thal calla for greal ex*

penae and time, and In order to keep more

readily withtn the terma of thelr contract
Mr. QuBtln, Ihe engineer In chetgae. ha"
arranged to conatrua for the atutual Bank
¦ wall, mucl atronger and d***aper than thej
exlating one. whlch wlll extend to the

required depth ol the new hotel founda-I
tlona. II la much heavler and deeper than

tho welghl of the atutual building requlre*
nt the preaenl tlme, bul la the eveni of

mpanj wlahlng to erecl b lalier
itructure the weai foundatkm wall wlll ba
Bufllcleni for all future requtrent-anta.
Tho necond apparentlj unnetaaary bul

hlghlj profltaWe work h thai of cuttlaa
;. annel Into the roch bed under a rmiall
building on the northeaal corner of the ploi

! and bulldina a wall up under tho rl ...

Ing foundatlona before dofaia any blaating
jn |ha1 .-'.¦ tion MT1 .n theae two thlnga ara

.,,.,,,,; piiahed m »rl can be puahed rapldly
ahead, and the June aunlighl wlll be hlddi

irea la . Bquare e kN idowa
of the Bral h ige gtrda ri
in the aupa ratructure f theae blg

\tlgg then -'iin: detaila. The
i.i-t itoor i-iUiirs mual ba ol a atae to bear
the welgh! of all tha uppei plllai a, tha
iranaverae glrdera and brlck .vork, wlth
llberal allowance for 11 load. The brlck
work ot arach r.'m\ i- nipported by the
glrdera of thal Ikw level and tho glrdera
hy ih-- pllla 'i -. iremendoua atialn an

some ol 'i k>a pWart* aay, undei I b

Matropolltan l-lfe lon er or thoae »u<

,,.. belng pui undei the iiotoi McAlpIn
(^ s.'in. thing t" ^l^-* th* Imaginatlon pan.-"..
lt is not whal the pillar wlll land ln
pn ..... nn he nd efore 11 b ifnte. in.t

how much II «III atand before II bucklea.
it- tenaile atrength la known .' Ita carbon
i/alue, and the archltect knowa i

rnuch II w III hold alofl In the akj. m.-h by
inch. He know- to a pound whal iai load
must be; 1'iai ii takea one load of aand
;in.i one and one hall bai n la ol llme to
I-,,-. i,ooo bi Ickn, and thal there are twentj
one bricka lo tlie cublc foot; ao he rm

I. ,. figura the weixhl ol hla top atoi y

load, hia nexl atorj and Ita poaeible load,
plu al of the top atoi j. an.>. and
when ha garta lo the bottom he knowa Juei
ui.ai si/.<> plllani and glrdera he mual
amo girder haula .1 through the atreei

¦,,: I,-, 4 enty horaea In Itaell \\< Igha d
.4 \ t l l

Osage Indian Packs
Curious Sacred Bundles Ob-.

t.iined by the Smithsonian
Institutioii-

'. ... the Buraau of Amei-.¦ an Kti
nolog: "t the Bmithaonlan InetiCuttoa .*.i«-

hici.h pleated '>..« an addltloa * bleh la
ha. ¦¦ Ju t in;i.i.' I.. lha .i colla ction, and
whlch thej ragard bb ona ol lha Ir ch« eai
treaauree. Thta acqulaition compriaee i"

Bacred bundla -.! nacka. of the Oaage lnd>
Mn- ,.i> fen ni whlch have tt t beaa
obtalned bj -.xnti-t-. as th-- ai<- ganierai-
\\ burlad e Ith their "ka .

Theae aacred bundlea are .ins; raa preclo
from a rellgioua polnl <-t viea to the lnd«
inn ,i. Mi y ai-' tr-.iin a Bl i' ntlfk polnl
\ i. 4-. t«. tha ethnoiugtBt, and ara rxtremelj
hard lo obtala Thej repreaenl the holte t

fetlch "t .i trlbe, and ao aealoualj ara Ibej
guarded from any profanatloa tha.t iin->
ara pui In lha charge of ,i apeclal prieai
or medtdne man. who kaapa them ean l
Idden A< eertaln i- rtoda thej are openod

ami tho contenta wotahlpped nmid tb- moal
laborate .¦- remonla bai even

tlmea onlj tbe choaen mea «>t the trlba ai
allowed to aee tha atrnnrgely aaaortand artl-l
claaa thal are kepl bi the buadlei
Theae Qaaaa packa dlfter greatl)

any th.it h.i\.' been found hitherto both
ai i" tbe taxtura «-i the vartoua wrapptnga
;.r aatara of the bi tla

thaaj ."i.i.iiii The bundla were obi ilneii
for the National llaaeum bj Ki-ancia La
Pteeehe, an educatad Omnha Indlan, .«.'..'
la in the . nn loi ol the Bureau ..i Una
Hthnotogj Whlle al woark m m.i ihoma b
la -in. .i of the exiatence .» ua la bundla
and Immedlntelj opa na >g.i nn- wltli

-" !" * ho ¦.. i. ... .-ii in*
after eserrt. rable ill

ln |m
lo pan iti them n

ihem lo a t hlngtoi.i . M. ¦. ¦¦

Ito tka Cjicau oi Filknolatjn ll

I'ALPIN HOTEL, INVOLVING UM-
HNING STRUCTURES.

o "oundatlon oc s>» rork ard
the ancboting ayatem have proved a irra

econoa*. m tim- and eonaequenl la__|
ln real estot. Inv. tmeoi '*:> bulldera. t_B
li no need to allow a year or two for n.

roundatlon lo aettle, a-. In alme - all aaa
dtiea Tl* ireataal amount of time Ib'¦

ii tlon ol a bfg b-tUdtng now k* in ta

excavatloo for the foundautlon Oncatlfl
tt ,i the ateel bu tura *eea*

llterall) to grow up before or. aftt
To lluetrate thla: Last fall a i':=li

man with .. small r'ourlh av«»iiue store V*j
ll,c ,.t. foi ahort trlp to .'aafomla, 9
wbole rouraey to i» accorapllehed withia.
moatl When he weat awaj hla aterall
i M athed ln aunabinc from ihe ao-t

When ho came bark II waa aa darkti'
al the bottom of the Grand Canyea _*¦

Ing hla abaence fourteen atotiea ataaajh
Ing a> roaa the atrcel ad Bhoi bite ttwr

in ih. htaton not onla of thla city bt
of ihe world there has never beea 8B
thing iik<> the change tha. haa s.^-nr*"
ln Fourth avenue In the laal threafii
Tin.. yaat ago from llth reet 1 **
Btreet and berond Kburth avei ie*u_8_B
aucceaalon of low. old-faaMom ba^MP
the ta.ll. .- th< Park. '. taaaal*
II n. nr ..n n-a auddenlj drawa M ¦

||ltlen of ihe avcivc rlrM ln II8J P1
ntha " illdlngfl wi re mowed -oan"
Httlc whil. longer and 'he*- a**>

doaeai ol great foundattion plta, and W**1

another year had paeaed '"...¦ '"?< t*_z.
:,.. uiidlag arere ip an l tenaa-l
"¦_¦ in

.\t Rral b i ll aounda aba ard. but I
, n "ta talk ol m -a lardlahuj a

part 0f iti i. tur il t. el to aave rnore tr*

and mon. II the bla aieel . >rka aaatg
big archil cta an-l .¦ontractora B©t Bj*p
there would oon an ciul :.> r c

0f y ,1 ., rioii.u .iii.I '-rf***
;.,, a- Ih. h'.ilk <'f Ih' -'.. *' ¦.. ,ljMer*
l-,,r inslaiKo. some f"U" -vtll re__8*af

m- ae'

nlll Ih 2fi h; '. b< 11 m.hea, uj
s _. 10 ln< e». a ao B*

.. done if tl' '*-*

¦.-¦«¦ ......¦ "f .

meoaure tlu m to tell Hiem apart, « .*¦

....f IM>I niaik.-i The pl '" altlOB '»

.-i.mi.tivi/' these the same aa '»,!*'

the archlti rta n ild dra tAatl
i-ordiriB lo Htandard production*-. Hfj_
a..l a-ore noeded for unasual .iiti-****

tro ild coal no roor.
"'

.I,,,- now, a -ti all the work

_V «..*.

0| theae »a^ opene.1 'm\\mm\
'¦ '" u':' 'Stm*

,..,! .. ,,.1:111 l» »!"'-*"
;.11 nlc wrappiiiK or -a. k i<* <* J
of .. rare Indian fabrlc. * ov*"^gg
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