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AFTER NINE YEARS. WORK
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might possibly get away from the tow-
ing locomotives and break- through the
fender chalns, ; W3 es.

In-aadition to thik there 18 & movable
en.ergency dam p at the head bay
above the upper at both ends of
the Gatun Jaike. Thess can be swung
into place In case of an sccident and
atop  the flow of watler from the lake
into the remmninder of the canal

The time of transit through the canal
for a vessel of thy largest type has
been estimated:at fram 10 to 12 hours,
depending on the rateof speed ma'n-
tained in passing through Gatun Jaks.
It will take an hour and a Half to send
u ship through ths three locks at Gatun
and the same time to pamss it through
the' three logks on tha Pacific end, tae
Podro Mlguel and the two Miraflores
locks. - The feat of raising a large ocean
going wvessel, with a full carfo aboard
87 fest and lowering it to it Initial
level in the space of these hours would
have been declared Impossible a half
contury- ago. Yot that ja exactly whet
can be done and what will be denes when
the canal is thrown open for ravigation,
Canals Cost Approximatés $400,000,000,

The total eost of the camal, including
the purchase from ‘the New Panama
Canal company (the French combing.
and the payment to the Republic of
Panama, will closely approach the 3400~
000,000 mark, Threé-rifths of a billlon
dollars to dig a 49 mile diteh!  This is
by far the most costly engineering pro-
Ject In the world, No other enginesring
marvel has cost §10,000,000 a mile to
build as has the Panama canal.

Over $156,000,000 of this sum has
been spent in making the canal goas
habitable and sanitary. At first glance
this seems to be an enormous amount
of money to apend In. cleaning up a
place in which few peopls will resids
permanently, yet the engineers say that
the sanitation of .the canal mone was tha
chief factor in making'the canal a real-

dContinued From Page One)

& supply traim lsaves Cristobal, It s
composed of refrigerator cars contain-
fog fce. meats and other perishnble ar-
ticles, along ‘with & number of cars con-
taining other supplies, These are de-
livered: at the stations along the line
and distributed by tue quartermasters
department In the varous séitlements.
The Pinama canal d.oumroti lt;.mu’:
generaliy supposed, ¢ross L]
in an a:al: and west diredtion. On the
contrary: Ifs genersl direction iz from
forthiwest to moutheast, Thg Paclfie
entrasics near the clgy of Panama Io
21 milen east of the Atlantlic entranca
neayr Colon. The length of the canal,
from shore lina to whowe line is about
40 ‘miles: but the additional dredring
of a deep Waterwiy la poth approsches
reafly makes the canal 50 miles long.
The canal is a lake cansl as well as
a lock canel " the demmmating featurr
being Gatun lake, an artificlally created
bodyl of water covering pbout 164
yare miles In the northem half of
partion of 'thp Isthmus through
which the phasen, The channel
of the canal through the lake Is about
- B¢ mileg In Jength. It fs intended tha®
the surface of ths water in the lake,
wiall be malntained at 87 feet abova
pea lovel, This jevel will not only ex-
tend through the lake, but through the
Culebra cut, which takes off at the
.southeastern. end of the lake. As the
cut is nine miles in length this means
that mbout 33 miles of the jJourney
traversed by a sh'p in passing through
the oanal will be at & helght of 87 fesk
sbove the sea. On both the Atlantic
and Paoifle sides, there Is an approach
dnnnel, which is an Inlet “'om the sea,’
axtéending from deep water to the locks,
which wil] 1ift the vessels to the level
of the lake through which they are to

pasa, ~
Locks at Gatnn,
In passing through ths canal from
the Atlantie to the Pacifie, a vesse] wiil
snter the approach channel in Limon
bay, which hlas. a bottom width of 500
~feet and extends to Gatun, a distance
of seven miles. Hers it will enter a
series of three locks and be ralsed 87
feet to the level of the lake. Steaming
through the dredged out channel of tue
lake it will enter the Culebra cut The
thannel  in the Jake varles in widch
from 500 to 1000 fest. After passing
through the cut, ‘which has a bottom
width of 300 feet, thy vesss]l will éntar
the Pedro Migues loock and be lowered
80% feoet to Miraflores lake, which haa
an ‘elevation of B4% feol above sea
level,  Steaming for one and one-half
Mmiles through the lake the vessel will
then enier the two Miraflores locks and
be lowered to sea level, passing into
the Pacific through a channel about®
"sight and one-half miles in length, and
baving & bottom width of 500 feet. The
Wiater In the Culebra cut, as well as the
Approaches in both sme Atlantic and
the Pacific will ba-about 46 fest decn,
In Gatun fnke the depth of the water
Varies from 45 to B5 feeL
IA order to form thi~ glgantic arti-
ficlal Inke It was necessary to impound
the witers of the Charges river behind
A blg dam. This huge barrier, called
the Gatun dam, is located about Beven
miles south pf Colom at the northern
end of the lake. It Is n mila and p
Balf long and nearly m nhalf mile wide
4t Its bass, about 400 reet wide at the
Wiater surfnce and about 100 feet wid.
&t the top, which s about 106 fo=t
Bbove sea level or 20 feet mbove the
normal level of the lake, It I8 in real.
Ity a low rldge uniting the high hills
an elther side of the Charges vallev
#fo a8 to convert the valley into a hug«;
21,000,000 cublc yards of material, most
Of whigh 1s spoll froms tne Culebra cul.
No ship will be allowed to pass
y through the locks under its own power
Flectrionlly operated towing locomo-
tives will be provided for this purpose,
To each ship there will be four loco-
motives, two on either side of the bow
Bpd two at the stern, The towling cables
will be attached to the locomotiv es by
winding drums so that 1t will be possi.
bie for the cable to ba paid out or taken
in while the logomotive ig otationed on
the tracks. Thus the big shipa will be
under wbsolute control at all times, To
further safeguard the locks from acei-
Jdent, fender ochalng will be stretehed
sigross them. These chains wil be
capable of stopping = 10,000 ton ship
running at four knots an hour, withiy.
T8 feot, which in Jess then the distance
that will séparate thy chalns from (he
lock gates.. These chains can be low.
| ared Into grooves In the bottom of (e
& Jotks when the ship is ready to Pass
QulL. -
L, Another safety devies 1n the locks, Is
“ihe Nystem of double gates Which have
bcl provided at the entranées to al!
ocks and at the sower end of ‘the
or lock Im each wight, the ?nl
&t ol pair protecting the lower |,
from ramm'ng from a ship
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ity. “Much of the fallure of the Frenah
was ‘due to the fust that workmen cpuld
not i sturvive in the fever and pest rid:
den copniry, ‘

The ‘canal ®mane cyncalng about 426
squire miles, - It begins st a point
three marine miles fram méun low
water mark In sach yoean, and extends
for flve'miles on each mide of the cer-
ter line of the route of the canal. It
includes the group of Islands in tha
Bay of Panama named Perido, Naos,
Culebra and Flamenco, 'The cities of
Panama and €olon are excluded from
the mone, but the United States has the
right to enforce safltary ordinances In
those cit) and to malntein . public
order in th in case the Republie of
Panamea should not be able fn the judg-
ment of the United States to do so.

Of tha 43¢ are miles of zone ter-
ritory, the ited ‘States owns' about
368 and 73 are beld In private owner-
ship. Under the treaty awith
the Umited States has the right to se-
quire by purchase o by the exerclse of
the right of eminent domain, lands,
buildings, water rights, or other prop-
erties pecessary and convenlent for the
construction, maintenance, operation,
sanitation, and protection of thd: canal,
and 1t ‘can  thersfore, ab any time ac-
quire the lands within the sons hound-
arles which are owhed by private per-
sons, 'The United States will alsd con-
trol the arei to be covered .by Gatun
lake’ which extends beyond the lines of
the canal sone,

The population of the canal wone, of-
fiolal census, is 03,810; of the Panama
city, 35,3608; of Colon, 17,749,

In the construction of the emnal most
of the manual labor was Pérformed by
Spaniards, Itallans, West. Indians and
natives of the Republic of Panama To
them credit Is due, but the major part
of the glory .in suech a remarkable
nchievement must be given to the Amey-
lcan enginecrs, and to the officials,
clerioal force, construction men and
skilled artisans, who were practically
all Americans,  The Panama canal hasg
been & big undertaking and bhas de-
veloped some big men, chief among
them belng General G. W. Goethals,
who is known as “the man who mgds
the dirt fiy.”

Amerloan politics, Colombla apparently
tho LIt W an opportunity to get
rich quick, add ap effort was made .to
gently *hold. up” Uncle Bam, " All ef-
forts at treaty making failed becsuse of
Colombia’s exorbitant demands, which
caused much dissatisfaction In Panama,
and in 1903 Panama -Jdeclarsd its inde-
pendence of Colombia, :

And then' Colonel  Theodore Roope-
belt as presidept of the United States
wielded the “big stick” with telling ef-
fect, A tréaty made bgtween the United
States and Colombia |8 1848 gave to the
United Btates. the right to maintaln
Uninterrupted translt across ths Isth-
mu#s  of Panama, and because of this
Presldent Roosevelt directsd the coni-
mandars of the buttieships, Nashville
and’ Marblebead, then” in Colombian. wa-
ters, to prevent the In'vasion of WPanams
by . Colomblan troops. This the wasr-
thips did, and the American officlals
in' charge ‘of the Panama rzilrond re-
Tused io transport Colomblan  goldiers.
Colombls, unable t0 do anything to.put
down the rebellion of Panama] swas
forced to sit” back while the. Uslted
Btates soon after officially recognized
the Hepublic of Panama, which republic
granted ‘to the United Btates excluslve
control and occupation of the Panama
canal mome. ‘The United Siates under
thetreaty with Panama, “also ‘had san-
itary control over the cities of Panama
and Colon, with the right to maintain
order in those ¢itles by force of arms,
which E" us an excuse to -guarter
troopa them,

Colombla sent a speclal gmbassador
to Washington with a propoaltion -thac
the United States allow Colombia to re~
dnnex' Panama (n return for which Co-
lombia would greatly reduce her former
offer with regard to the canal, Colom-
bia was now very humble, and evidenced
no  desire whatever to “hold up” Uncle
Sam, but ths aovthorities at “Washing-
ton declined to have any further deal-
{ngs with that Central American re-
public 3

| Y
8. 0. 8. Call :

Bhe—I am' going ‘to —order just-about
everything on 'the bill -of fare. What
are youn going to call fort

Ho—I think .I'll call for halp.~—Judge,

Vigorous Wielding of Roose-
“yelt's "Big Stick” Wins
Canal Zone for U, S,

By the Internations] News Bervies.)
i{Colon, Panama, Oct, {.—When = the
United States finally took over the work
of constructing the big. ditch, the first
moves made wers to eradicats. all  of
the graft and Incompetsnce that ruinmed
the French plana The canal gone was
made clean of yellow fever and malaris
by the introduction of: sanitation and
the draining of swamp'lands, The mosgl
modern  mechanical appliancey were
brought into.use, and the best engineer-
ing and -brains of “America Were put to
work. Whilp. the United ‘Statds under-
estimated ‘the cost of constructing the
canal, the expenditures belng doubls
the first estimate, the estimate of : the

time came close to belng accurate,

Baveral International commissions of
enginears Investigatea the work wupon
thfcma!, and reported that completion
of the work should bv practicable. In
1899 Prealdent MeKinley sent a commis-
slon of englneers to Fanama, which
commission reported in favor of ascept-
ing the offer of tha Panama Capal com.
pany to sell its concessions and property
for $40,000,000. After a careful inves-
tigation of the title of the Panama
company, congress in 1908 authoriz-d
the president to purchase the franchise
of that company and its préperty for
$40,000,000 and this was done,

Efforts were then made to effect a
treaty with  Colombia  which would
allow the United States to . go ahoad
mnd comstruct’ the canal without imter-
ference or confusion with Central-

BALBOA DUMPS AND NAOS ISLAND BREAKWATER ON PACIFIC END
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GOETHALS IS GENIUS
‘WHO MADE THE DIRT RLY

slgned to the general staff of the army,
& job which Goethals did not lke, but
which, nevertheless, ia a high honur
ard a great.compliment to & min's abli-
ity."’ Probably the general miaff attach.
ment was the best thing that ever hab-
pened to Goethals, for 'whils In that
connection  he met Beoretary of War
Taft," who was later to cfil Goethais
to the -aitention of Colonel Roossvell
when a man whsr wanted to taks charga
in Punama. ‘

COL.

(Continuad From Page one)

assistant to Lisutenant Colonsl Merril:,
who . this time was in charge of im-
provements on  the .Ohio  pliver near
Pitlsburg. On December 14, 1891, Goeth-
als was made a captain and placed In
charge of improvements being made In
the Tennecssee river near Chattsnooga.
This was Goe“!urslt blg enginecr-
ing assignmont,  The river was a ser-
lf-' of rapida, which made navigation
practieally |mpossible, It was Goslh-
als’ task ‘to. clear the river of hould-
ers and’ other ob#étructions and bulld a
channel 14.6 miles loag, 70 10 100 feot
wids and six feet deep.

Completion of the work fell to an-
other, however, for uefors. Captaim’
Goathals could complata it the Bpanish
war started’ and - Goethals ‘was miade
lleutenant colonel. of  voluntsers and
ghief  of  the  veolunteers' ' engineerin
corps. On December 31, 1888, he Wea
‘honorably disoharged’ Ivom this posi-
tion and returnsd to West FPoint as an
instructor in enginesring. A

When the war department wanted an
able enginger In 1900 to taks charge of
the. construction of defenses along the
New England coast Goethils  waa
choséen, raised to the rank of major and
sent to Newporf, R, 1. Thére he found
that besldes erdcting the coast defensoes,
he would have to make extersfve im-
pravements In the harbors of Hyannis,
Nantucket, New Bedford, - Vineyard
Haven, Fall River, Woods Hole Chan-
nel, and supervise the construction of
bridges acrofs  Buttermilk bay and
Wareham, Swift, Acushnetf, Monumeut
and, Seekonk rivers,

There was nothing that Goethals 1lkegd
‘80 much as this active, outdoor life,
with the actual command of many meu,
He was in the midst of the happiness
attendant upon the completion of a good
Job on the New England coast defenaes,
when he was plucked'away to decorats
s chalr in Washingvon. Hes was as-

1ifs ‘came after he had boen attached'to
the general staff for four years. In
February, 1807, Goe , #till a major,

gineering work, of which Johh ¥. Btev-

ens had oharge. Within a féWw months

Btavens retired @nd Presldent o~

volt appolated Goethals In his place on

that “a military man cant

Goothals didn't quit. Quit-

$ u't. ik his lpe. 8o far as-he

was- concarned there wasn't any such
word In the English language,

Within & month after he had tackled
fhe World's greatest engineering prob
lom with the energy and_ylgor. chdr-
mctéristio of him, Gosethals Was inhda

4,'1908, two years after he ook chargs
in the canal zone, he a8 ralsed to tha
rank' 6f colonel,

Within & few days after his appoini-
ment ay chlef enginésr or the Isthmian
Canal commisslon, Gosthals was a na-
tional figufe.  Beveral months after hLe
started work he was a figure of woril
wide prominence.

Making the Dim Fly.
P "Dig!  Make the dirt fiyl*

This wan President Roosevéit's’ com-
mand to Chlef Enginesr Godthals, and
Goathals carried it out te the letter.
Ho' dug with tremendous, emergy. The
big ditch had mever met' such a stub-
born: person before. It had overcome
many able. gnd accomplished snginesrs,
but it couldn’t avercoms -

He took im interest 4n his work,
fio realized that therp was more to do
in the sons than dig & He foumd
conditions there unsani “and he scot
about, in military fashion, to make
y things qults the reverse, ¥4 couldn't

: have obtalned better refults if he had
had all of the merd and equipment of
the surgeon géncral's d;rnjnht of the
United States army at his'command, He
tleanad up the fover, destrayed the mo-
#quito by destroyirig the swamp jands.
He opganised a. working army of 40,000
men and kept them workdng ih unisop,
byercoming petty Jealousles. among’ the
wvarlous division commanders. He Im-
ported the latest and most modern ma-
chinary  possible,” and  insisted that
Washington giva him absolute free reign
in conduct of affairs in:the mone,

T - was much objectién to mak-
ing Goethals a Ilttls ‘dietitor, but he
| managed  to, convinoe the powers at
S S L P 0
‘1 omar,in 0 ory d
abla' to accomplish “but little. He ﬂ::
been called the “Caar of the Zonn,” the
“Bolomon Bf the Isthmus” and the *Dic-
| tator of’ Panama.” He was all of that,
And then wome. He held his own sourl,
"| mettling dlsputes. In order pot to stop
work on the canal for svem a momeni.
Gosthals “hold  his ocourt om Bunday
mornifigs from 7:30 to 10:30. Hae would
‘| hear ‘complaints, defenses and  pass
dudgmente. His judgment was fihal. No
one ever thought of appealing to Wash-

Wasbington

et ko T
:3‘;‘:" ﬁ'fif:-:”um" the United States
e SR
friands at the deademy, '

The ‘great opportunity of Goethals' -

was sent 10 Panama to aid in the e:-

& leutenant ocolonel ard on Dotempor
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