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SUCCESS OF THELATEST SUB—
AQUEQUS PROJECT IS FURTHER
EVIDENCE OF THE FEASIBILITY
OF A RAILROAD UNDER
SAN FRANCISCO BAY

P g company secured Charles M. Ja-
o cobs, an Englishman has prob-
’ ably had to do with I g of

other liv-

e shields used

more large tunnels than
ing man. He desi

in the work The eld is the mast
portant feature « tunneling under

water, and it takes an engineer really
to appreciate what it means Four
shields have been imn nse in the Hud-
son River work in e tube, one
working from the ie and one
from the New Ye each case.

The shields are still In perfect condi-

tion, and, owing to their peculiarly sat-

isfactory character, this work has been
pushed forward with almost unprece-
dented@ rapidity.

p The chief assistant engineer,
James Forgie, a Scotchman, designed
the hydraulie sliding orms with
which the shields are ed. It is

y on these platformis that men stand

in making the excavation ahead of the
tube itself; the platforms slide out as
the work advances, and the excavated
material is dumped ough the shield
upon tram cars, which carry it back
te the shaft.

Mr. Forgie was the principal assist-

- .'l’[ to the distinguished tunnel engin-
eer. Greathead, in the construction of
the Waterloo and City Railway tunnel
under the river Thames in 1894,

The contractors. the O'Rourke En-
gineering Construction Company, be-
gan operations in the subaqeous tun-
nels on April 18, 1904, the first boring
beginning on the Manhattan side. On
September 1 operations on the New Jer-
sey side were begun, a deep shaft hav-
ing been sunk on each side prior to the
beginning of the actual boring.

Quietly the work went on, and the
public heard of little that was hap-
pening.  Accidents  were remarkably
few. There was only one death that
could be traced to the effects of com-
pressed air; there were inevitably
cases of the “bends” Two physicians
have been in constant attendance at
the; work, and everybody who enters
one of the tubes has to undergo a
rigld examination. Comfortable quar-
ters, well heated and well ventilated,
are provided for the workers, and hot
coffee is given to them as a stimulant
when they emerge from compressed
air.

DISTINGUISHED ENGINEEA.
VIO DUILT THE TUNNEL
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of running rail-
ere men please. The gi-
lan of President Cassatt ‘
ylvania Railroad to en-
York under the Hudsen
i of success, for
m opposite shores have
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way now connects two States. The

ess of this undertaking has given
thc promoters of
0] e Old Werld
the New by 2 tunnel under
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TH74 75 THE: WAY THE 7ONAEZS
nel connecting San Francisco with the .. soutr s expected to join abeut : ‘ zoox 7‘0. -

and at Oakland. With more oOctober 7. The meeting of the shields

er ilroads planning to cross marks the beginning of the completion
1ua line, the competition to of one of the most astonishing engi-
" ¢ the distance between San neer ts on record, It means the ,
and Chlcago in riefer real tion of the long-time dream of «
me grows keener still.. It is beyond the Pennsylvar road-—to land its
- time—maybe not such, passengers in the heart of Maphatian
- : :»  Island. Probably no feat of railway
ng tme—transcontinental rail. ".' J x5 'l 'f_‘, ; ;
: : . strategy in the histor of the United
complete their runs in the _ 22 : :
o States has ttracted more attention
¢ Sa icisco instead of &t _ :
s - throughout the world than this one ‘
he - nd mole. Indeed the trans- Its completion will mark a triumpk
2 ocal traffic has become so enor- oVer difficulties of tremendous magni-
5 . : . tude, as this will be the longest tunne
1s as zlmost by itself to justify & .. er pored entirely under water
ndger the warer. For many years the Pennsylvania
ol : ilr 185 W7r h ':’ aAssen rs
e matter & _vilbagubous DEUFeREIAS brougtt its passengers o
R Jersey City and there they have had
inne caring so closely upon ouUr to stop. The company lookad longingly
x future. the details of the new across the Hudson River, but for de-
- ” : cades it scemed impossgible that this
’ els under the Hudson into New longing could ever be gratified. Engi-
will be found of more than neers wagged their heads doubtfully

when the subject o a tunnel! as

passing terest. . = - s Bt ;
s R broached, an financially were over-
B it & ve AGE B BEif aC (‘ul(ﬂ’: at the thought of the expense- of
bullding a bridge across the river.
] rk the eastbound Soon after President Cassatt took
/ estbound shields in one office, however, at the head of the
twenty-three-foot twin Pennsylvania system, he determined

i1road that the amYition of the raiiroad should

be realized. In his annual report for
udson “the vear 1899 he modectly stated to
New the stockholders:
y may walk Fcrr i . »
one State to the .“y”_c‘??v,c\?‘cr?c”cu_ Bﬁttcr‘td. o vure 118 share of trne growing traffic CMSMT
% S o .‘_'n.'.‘ re ;‘:MI _u...ll‘ 4-~1.|11.: '\ m_'l"' it will be necessary to continue to im-

a feet ¥ form its duty to the public and se- prove and-add to your property.” WIWT

nsylvania R
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IN A WONDERFUL CITY O « Zs S iy BEGI o 7008 Ty Az
] i A WHO ORIFRED <z <= pes
ore surprising abysses leading to Lhis wondrous city, of 190 feet. 1Its walls of salt rock MW\”WI’ . 3 -
ough many .- - g » . R 13 3
al th "]“7 ""- 2 many visiters prefer to go down glisten and flash with exquisitely hued = O

B ty. hew o "‘”,""“?- masgive staircase hewn in crystals, and there are figures repre- Ot 1nen 1n tne report ror the year 1301 ‘The tube Itgelf consists of a serles
S - o gty the solid salt, whicn flashes emerald senting “Knowledge,’ *Labor,” “Vul- Mr. Cassatt stated the determination of iron rings, and the installation of
&* BUSIPTICE  4Rd TUBY TRYS AL sverpgtep, can” and “Neptune,” as well 48 a spe- of the road 'In the following simple every ring means a progress of two
f the carth. ‘;' n!”-';ﬂ!l.‘-‘ .‘l»"rl‘h why an entire cial throne of state at onc end, of language: and a half feet. Eleven plates anii a
. city  was hewn in the salt, more es- course hewn in the rock of sal “ = < . key piece to go at the top complete
" pecially the pillareg cathedrals, the al- .kept f he P . t and Ahe Board has long. felt ”'" Loihe the circumference, and an entire ring

a p or the use of tne aged Emperor interests, as well as the convenience . .
i tars, statues and the like. And one JFranz Je 1 I : -y A > - weighs about fifteen tons. The ecast

anz oseph or the imperial arch- of the publiv, require the extension of .
= 3 learns, naturelly enough, that all this guke < s AL iron plates., or sections of the ring,
f patient wark chiseled i arts : UKes. o.q your line into New York and the es- , . "g = 0 " . 1t angles to the
t the Vistula, som: BRUIeNt work chiseled out during con- - There 18 «& . trigmphant archway in tablishment of a centrally located pas- .. A S - Yy Kigns. S Shat - A
i Lattbeis Biltins < A 1€ 11 the nature of votive offer- salt over the entrance to the great senger station in that city through surface, and it is by these

successive rings are held together with
which the jnconvenience and delays of pq 14y  Hydraulic rams. placed against
trgnsfer by ferry will be avoided.” the flanges every few inches around the

The project required capital in un- gyhe, push the shield forward at a
limited abundance: Above all else, it .o i m pressure of 3400 tons: if the
required extraordinary courage to fore- pressure of the .air In the tube Dbe
see and to feel sure of the ability of taken Into account the pressure upon
the company to realize from its new 1o shield is increased to 4400 tons

ings from grateful men, whom the salt ballroom, surmounted by a miner sa-

has yielded what \}".H seem (o us-a Juting, and at his feet is carved in salt

ds came into Mmere pittance,.ranging from 5 cents to crystals the .Polish grecting, “Szcze sg
ehalith. Setusad. ta "'.,-',.‘,mf a day. g Boze!” the €quivalent of the German
fearing lest the vi- & ‘al -hewn cathedral! of 8t. An- “Gluckauf.” Whenever an old work-
A g ; theny dates from the seventeenth cen- ing is exhausted and closed or a new

oe ibe Upper earth and was projected by a pious fore- “street” opened in the subterranean

o ” Galician miners are deeply re- city n . R,

and 3 gt . 3 city the event is celebrated by a great & >, E =43 -~ .

- ; ligious peepie. They have their own bail in the Lentow saloon: 'l"hr‘nglt e hn'p'rm%ments .f”‘“L)PH‘t.!"‘\‘el\UG to pay The shield itself weighs 194 tons. If
minister of religio ks : dividends on the largely increased cap- 7 e '3 through thee
minist ol Teligion in the depihs and that hundreds of QGalician. peasant ital. In the report for 1901 Mr. Cas- has nine doors in it, anc wrough these

K ots touching prayer servides, with weird women, wives and Triends of the v-ork- . is views s su) comes the rock. sand, or siit, or whats

tie music, are held i } 1 : satt stated his views on this subject 8 h at' through which the
g wi the 1it -‘ G T K in their roek salt ers below, quaintly clad as a comic pesgp ey sy ever the materia H‘A‘.“zl .““
ailr € n by congentiaily :""""I(“f ; Alse .1-\'.‘- ~have their own opera chorus, take their partners in, S ata sk b kot S L tube must bt_‘ d'rsz:‘.‘,. “f'_’f"“ _':"':"‘ work
> , CRIT e A '.171;\ 2 n{‘v‘f:..;\]f occasions. lhn‘\'am rough-hewn salt cavern, while St yete booard x&;! ‘oar“‘::d r-;‘;mg - in a gx:in'{. dfmt]w::v'\i g NA thre !
' g e -‘y\gvl altar in the salt “‘cathe. shrill pipes and quaint-sounding flutes ‘dlt o R } o v ':_ in the day o T
WOF- % & ral” is cunningly adorned wit: twist- and sweet violins make merry music.as ¥ expenditure : e fully justified by record progress s:y far is fiv - nF.:
i ed pillars, and it is flanked hy salt- the couples whirl in wild Slavenie the Fesults Attalneg. twelvé and & half feel. in ¢ight hourx
: f patiert human hewn statues of St. Stanislaus and St. dance To carry through this extremely dif- Men of all nationalities have built the
. ‘ 7 i P 2 5 G i “ 3 v e T . 8
: ) S s ab-thd Sebid Clement. On the altar steps are carved Another vast chamber, about 350 feet ficult undertll:dng. th company  de- Penna_vl\an!_a tubes uufll-v 3 » “f"'_’f‘o"'
e ombed Out of in In ruby red rock salt efigies of two from the surface, is the Michalowice signed its third vice president, Mr. negroes having done a large part of

Samuel Rea, to take direct charge of the job. Laziness'is something the
the work, to consult with the New York contractors never had te contend with;
City and S§tate authorities with refer- they say there must be something
ence to the rights necesary to the pro- about the compressed air which gen-
ject, and to appoint a commission of erates energy and enthusiasm, for the
five of the most eminent civil engineers “muckers” vie with one another to
fn the world to draw up the plans for make the record number of rings.

the work itself. - The commission con- Perhaps there has mever been an en-
sists of Colonel Charles W. Raymond, gineering project in which theory and
U. 8 A, chairman; Wijlliam H. practice were so nearly in agreement.

rth an-entire city kneeling monks, and in the back- hall, on the second tier of the eity.
consists of an E&round of the altar is a huge salt cru- Rock salt was dug out of this for forty-
winding streets Cifise before which stands the Virgin four years. It is about 100 feet long,
alleys; ot pil- placing the infant Jesus in St. An- sixty-five feet wld? and 117 feet high,
SR diamond and ruby thony's arms. This, the most extraor- The sides and roof 'are secured by hun-
restourants, railroad sta- 4inary church in all the world, con- dreds of tree trunks placed one above
rines, statues, monuments and tains a salt-hewn pulpit, supported by the other as pillars and strutted to-
= ather wonders—all rough Salt statues of St. Peter and St. Paul, gether. This reminds one of the ter-
pard, sparkling rock crys- 8nd in a niche below stands a glisten- rible accidents that have happened in

: electric lights, pine Ing statue of the good King Augustus the city of salt. More than once fires

; : t . chief cngineer of the Pennsyl- The engineers calcujated the dificulties
n flashes or thou- I have broken out in the workings, and : Brown, ¢ e ! ! 2
e L A“ Basieil ekt S lnir o have burned for years, until the v'iood- b o4O { mm@.wm ;‘anlz P;)ailro;(()’ A(l‘:m:an\t..b't hurl\elsl' .‘!r\seh!‘. and a Irr-al)g' reu{nrkﬁ;ble r.ﬂ\-q.
s B miadhogs” Coogar ; % PPy TagOutie by en props have given out. Or, . Jacobs an red Noble. A tem of reports has been in effact from
P .?“ Wy difficult of :v:a:‘”nnlhz)aiiidn\i-:s w\tg‘r‘k.m.tlt :l:fsr:: the strange, sullen-looking uli;et;:ltie:' :izzxryth:o:::i.::tt:v‘:?mz:Cnuth.'d:;r&mll mo:; TOMNLL UL e, e gty g Fog Mg B S AT 4B b b B
Bl v is nc only : ) . . : : ; : : @,w . : o o : .
e J ro-Hungarian Gov- chiseled in sali, the first statue carvedq, Hg\:gated o iboats In these dark with ornamental bases, commemorating ONZER, ::gzu;}:’vhei?‘:r:::xyoandu:bim\'eainn:rr:f ;Ih‘;o:l‘; h:sef:r“»m:: :ll’xl: ?::;;-re‘x::hm:g:
I e B s et ieh o] Lnaruliuaa el AN f:‘;, b;"“tg::"':“:in.::l?‘}::lly’lnl::lr?iblmy  Midein 8o By Em?;hr;)r h“;ld lE‘p S m MDJV" erable diMculties of almost every kind the am{)unt of rock and gail n‘cavat'rd
gna it and all workmen fired with zeal, resolved to)see what " TOWN many years ago. 8 hal s nearly . 5 A 3 3 2 cdrr® . g
e s SR TeR ey Siee Sowia o i Siramaa pooret ©f these patient hard-working 10"l loic'ana sbout 138 teed Wigh S o A e B I L g Y R T LT
ld be tempted to conceal sculpture. Some 300 feet away from f Leaving this chamber one crosses ag¢. ~ ES intend was the purchase of the neces- hold this perfect system and the thor-
gments of rock salt upon their per- the cathedral is a most wonderful rock orst of all, great masses of the wooden bridge over a subterranean <3 - n p ; ho 8 perfect systen he

t is not clear why inere salt hewn salt cavern in this weird ¢ Jock salt, often weighing hundreds of river filled with blind fish, and in the} - < sary real estate—millions of dollars’ oughness of each day's work chiefly
be "’H\(‘. ,'m;re;‘ ;}reé?g\l;: but ﬂ“.“ This is the vast “sa.llewgerdensntsec.'F o ey el In avalanches from the dim.light of torches one beholds an- worthhot Board .tmg{ al!:dn "I‘D ap;::aé - resp(;nllbla ;or h;:e i AT

w consider -~ 4 3 g s " % . o a rans om- .

t remains that all workers are the wonderful Lentow ballroom, 1it domed Toofs of the streets or the cell- other public monument—an obelisk o forg-the Board P m- meeting of the tubes.

ings of new chambers. One no carved 1 miésioners in New York City, to obtain Engineers say, too, that no project
tices thirty feet high, ca n rock salt, little trolley lines of the underground the consent of the New York Board of ,as lﬂ_er carﬂzd e e

lonusly as the Kaffirs in with enormous lusters or chandeliers
mings of Kimberley. of wire-hung rock salt crystals of opa- e e s, S ittt recording a visit of the late Crown city, and it was made a kind of central

i : churches and other public buildings d Princess . " three centuries ago. Aldermen, and to superintend the phnasis was so emtirely upon the re-

; ;v-d.,. long. low, ordi- lescent ~hue:.."‘fl"hlen;. last were ‘added hewn in salt, are lighted by x::it ﬁrl;l,cae?.nudolphafl }" Stephanie e?:::g‘v:iu;ly"ot - princlpl‘lol‘g.‘rt: awarding of the enormous contracts for fulta rather thap upon the money it

 building. conteiniug the in honor of avisit from Russian Czar chandeliers of salt crystals. There is One may but mention in passing the or galleries of the East FiBld. The,lines{d0Ing the work Itseif. cost to attain them. Records have been

ads _.,'vij(-.F of the mines and Alc.;avder I, who visited the city of ong in the Michalowice chamber ten Drozdowize and -Archduke ¥rederick are narrow gauge and thé little cars The M Behind the Shield kept with unprecedented accuracy and

s g ot SONaE b of paleontolog- salt with the Palatine of Hungary. feet in diameter, twenty feet high and chambers on: the way to the Central are drawn by Polish ponies, most of Men Behin 1elds. fullness, and they have been corrected,

a R ‘1“{;- _dPED down in re- This great ballroom is over 500 feet containing about 240 candles. ' railroad station. which is named after whom have never been on earth at aii To hitve direct supervision over the revised and re-revised with bewilders
mot < 5. Elevators descend the in length and towers dimly to a height  The Kaiser Franz chamber, naméd Count Goluchowski. Here meet all the and are born blind. work on the Hudson River tunnels the ing frequency.
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