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CAN SLIDES
BE STOPPED?

Culebra Cut Is the Chief Element of Un-

certainty About Completing the
Panama Canal on Time

nr j. i. c. claiikk.
,AN the canal be opened In Oc

C tober of this year as Col.
Qoethals has recently sald7

There arc thrco great fac
tors to be considered In reference to
loncludlng tho work. These aro tin
Iclt8, the Oatun dam and tho Culebra
mt.

The locks are no far forward In
Hide walls, centro walls,

cate leaves and Internal machinery
mt their completion debt months

tenet- - Is fairly certain. Hero tho day'H
work may Ik computed accurately. Tho
forking force Is highly skilled and ado-tuat- o;

almost every pound of metal
uedenl Is In sight. Tho triple locks at
Satun on the Atlantic end, the
tingle locks at Pedro Miguel and tho
loubie locks at Mlrntlorcs may bo
irounted on without fall to do their part
ii carrying out tho great organizing
engineer's prediction.

The Oatun dant Itself Is complete now
tucept for rlprapping Its lake face, and
dils Is In progress and should bo done
eforc August. The spillway of tho
lam awaits some of Its gate work and
in- - electrical machinery for motoring
Jic gates "e.f the spillway and tho locks,
Out no anxiety need arise about these
rklng ready In time. Meantime, how-nc- r,

as the time advances the water
ill In rising In Oatun Lake nnd feel-

ing with Its multitudinous penetrating
dngers for any weakness In tho dam's
ulle and a half of length. Its half mile
if thickness at the bottom and 400 feet
it the high water level. This problem
if sufficing strength of the dam, over
which much Ink has ncen shed In crltl-ils- m

and explanation, naturally con-rer-

the whole canal, but does not
oncern the ureal concrete work of the

iplllwny. which Is Inserted across one
if the natural low hills of the country,

blle the dam on each sldo of it Joins
iiat spillway hill with another hill on
other side. That the dam will stand Is

low the universal f.ellef. No event
iliort of an carthquattp is at all likely
t Interpose here between the Colonel
ind his predicted passage for the tlrst
hlp.

In the nine miles of the Culebra cut.
t anywhere, a tinge of uncertainty
inters Into the prediction. As Is often
iaul In the Canal Zone tho higher you
o among the officials the more ccr-jiln- ty

is expressed that everything hero
rill come out all right and on time. And
3ils should be reassuring to all who
nike the matter to heart. They are the
responsible men. In all things else they
Jave proved themselves skilful, practl-ta- l,

resourceful and conservative in
iplnlon. however lold and unflinching
to action. Lower down you may meet
with a shaking of tho head, a shrug-ln- g

of the shoulders, sometimes a
tautlous doubt and occasionally an
wiphatlc "No, sir!" As for my own
jplnlon (however little It may bo worth)
lfter traversing tho whole enormous
xcavatlon below nnd viewing It from

nnny points above, with otllclals at my
elbow to elucidate and explain. I can
sec nothing that cannot be excavated
and cleaned up by of this
rear.

Now it may le truo that Col. Gocthals
in naming October does not expect to
clean up every pint of slidden material
visible nnd In Immediate prospect In
the cut, that the dredges may be ro-S-

on to do that. Certain arresting
forces to the sliding tendencies will, It Is
confidently, believed, be In action as
loon as the water Is let In. A counter
r supporting pressure against the rock

walls of thirty-on- e tons a running
foot will be present when the cut Is
Oiled with water. Against the bottom

f the cut. which In places shows a
tendency to rise, the great weight of
water will provide a counter weight. No
wonder, then, that Col. Ooethals desires

see the water flowing In.
Another and significant factor In this

matter of letting in the water is that the
Remporary Oamboa dam at the Atlantic
jnd of the Culebra cut Is not expected to

old In tho waters of tho Oatun I.ako
rlcyond a certain height. Wei1 before
flhe danger point Is reached the small
lam must bo blown up and will be.

Of the nctual contemplated rock ex- -

tavatlon scarcely more than 3,504,000
tuhlc yards remains to be dono at tlil.s
writing, and the work Is In full prog-
ress. There are in addition, however,
fully 7,000,000 cable yards of slide ma-

terial now In tho cut, with probably
tnoro to come. These aro tho two real
factor" In the problem. The leading
tnglneers made light of them, and
iur;ly they know, or como nmr know-ta- g.

Tho Culebra cut seen from tho
engineer's offlco at Culebra

itretches betwj en tho hills to right
ind left like an elongated S, tho curves
Saving 1mm n taken to get tho advantage
if natural depressions. Between Oold
Hill and Contractors' Hill tho cut lias
icon deepest: that Is, It required tho
removal of a greater amount of ma-

terial than elsewhere to reach tho bot-
tom of tho cannl leve, namely, some
112 feet. At other places 'tho orl',i-ij- il

.surface was 240 fo. t abovo the
anal level, with an ave-rag- o cut of

perhaps 1C0 feet. Let It bo understood
that through tho nlno miles of tho cut
tho width at bottom Is 300 feet; that the
prism of thei canal proper Is 15 feet
High and 311 feet wide at tho top.
Here, then Is a very steep angle. For-
tunately, however, the cut Is through
liard rock for tho greater part. Abovo
tho prism on tho enst sldo Is a berm
bank forty feet wide, and tho original
design was to enrry up the flaro on
each side until It was 670 foot wide,
making a slope of 3 on 2, Beyond the
berm bank Is a minor canal known as
tho eastern diversion, designed to carry
off tho waters from tho hills which In
tho rainy season would havo poured
Into tho cut, making work there Im-

possible, It lias served Its purpose ad
mirably but Is oai of thoso pieces of
foresight seldom mentioned.

Nature, however, angry, as ono may
suppose, at tho dlsturbanco of arrange-
ments made long slnco for separating
tho oceans, would havo none of these
lope figures. Tho upper reaches of the

diggings were through moderately soft
tuff, and where the hills were high on

either side trouble began. As early as
tho days of the Kronen canal tho earth
began sliding at Gold Hill, and as tho

cut went lower nnd lower has kept It
up In great volume. During the prog'
ress of the work there have been In nil
about thirty slides, earth and rock from
a few thousand cubic yards up to a a
million coming down at n time.

Dealing successively with these na a
surgeon might with nny abnormal Is
growth n terminology has grown up.
Thero are, for Instance, "pocket slides"
of small dimensions which crumble
down over n limited, well defined area.
These, It Is found, become "ilead" only

THE NOW CELEBRATED CULEBRA

when they havo reached tho "angle of
repose," which, by the way, Is not al
ways tho same angle, but depends upon
tlu position of the buttressing rocks In
situ. The pocket slide Is g nerally a
"gravity slide1," which explains Itself:
thero Is a body of loose material that
wants to fall and has nothing to stop It
till It flows over the berm and Into 1

cut, sometimes taking n bit of the berm
with it and occasionally breaking down
the edge of the diversion canal. 1

Dut the gre-a- t frillies are more com-
plex. Heiu mightier forces are en-
gaged. The superincumbent masses of
tho mountains press elownwarel and out-
ward for their support In ways that can
only bo guesseel at, for geology seldom
has presented more puzzling conditions.
Earth movements are seen in which
great masses bearlng large trees on
their frurfuce havo moved uphill over a
knob at tho crest to go slowly down
toward tho cut. Ono such treo nt
Cucaracha has moved still standing up-

right for n hundred feet on a frlopo up-

ward and is now going down at an angle
over tho bill.

Tho general observation Ih that these
eccentric movements occur whero thero
Is a fault In the harder rock strata.
Tho dip has been broken by some up-
heaval of the past, one stratum being

These flgurihcs wtro possibly mado
JU.ooo e.ir ago. They are (at buck) a
male bison, with the ferrule In front
strongly outlined. Both of them, It la

forced npart nnd upward, the Koftcr
clays or soils filling the space between.
The latter, having lost their anchorage,
so to speak, arc ready to go out when
tho support below Is removed. It Is
probably truo that If all precautions had
been taken to determine these curious
matters the canal would not lo
undertaken fer half n century. That
they have been learned as the work has
progressed and that the scientific men
arc In nowise deterred by them womt
to show that man must ever take a
chance If he la bent on great accom-
plishment.

To the lay observer few things can
look more affrighting than the great
Cucaracha slide na I saw It the other
day. Kor a third of n mllo or over the
great red faced mountain for half n
mllo Iwick seems pouring down Into the
cut whero perhaps n million cubic yards
already cover the prism from tho berm
bank to tho tracks on the opposlto side,

Niagara of red soil mingled here ami
thero with detached rocks. The slope
has been widened to half n mile, but It

still coming. May It soon reach Its
angle of repose!

A little further on the Culebra slide
presents nn altogether different appear-
ance. Hero It Is no fleiw of soft looking
red earth but a tumbling npart unci

CUT, WHICH EARTH MOUNTAINSIDE BE PREVENTED
PERMANENTLY COMMERCIAL Topouraphlc

downward of the rocks themselves.
which, and spilt in lino after
lino and in every sort of chaotic tum-
bling, are coming down In enormous
quantities. It burled a steam shovel ns
it came, but no human being was over-
taken,

Tho slides never come unexpectedly.
Tho signs nro given long In
e'racks to show to" the
canal. These) widen very and

t last the earth and nrgllllto or
tufa go out and tho shovel begins to
take them away until they aro "dead."

Is a most unsocial slide at Em-
pire, on the west Kink of tho cut, the
division beyond Culebra. It chose for
Its starting point a building put up by
the French at the top of the hill for
an observatory and at present In use
by Col. Halliard for his headquarters
as division engineer, with his stalT, In-

cluding his very nble assistant engi-
neer, A. Stanton 55inn, who has lccn
with the canal from the beginning and
whoso Information and courtesy are
unfailing. At this point tho kink Is
very steep and It has been sliding ap-
parently with a special eyo to under-
mining the engineer's offices. So closo
did It come to tho house a year ngo
that the Colonel sent a number of men
up with saws who cut off about twenty

claimed, aro the first prehistoric clay
figures whoso discovery has been re-
corded. The models wero found by
Count Begonen In the cave called the

feet of It, including tho glass encased
observatory. Then the slide kept Its
counsel for a while, but about six
weeks ngo started afresh. I found the
Colonel sitting about two feet from tho
edge on top of one of tho little concrete'
blocks on which tho observatory rested.
He was gazing across the cut. Ho
showed me the cracks In the earth be-

hind him up to tho very boards of the
house.

"It will probably go down that far."
he said calmly.

"These cracks aro widening percepti-
bly. Don't start; there is no danger. It
is a slow affair. On the 2d of Janu-ar- y

it began, however, to move rapidly.
I saw It ko deiwn there," pointing to n
vacant spot n few feet off, "four feet In"

seventeen minutes. You know thero
was eiulte n bit of lawn outside the
house."

"Where is It?" I nsked.
He pointed downward, nnd thero It

was eighty feet down the Bhnrp
slope of perhaps 20 feet to the canal.
It was a lawn breiken Into long waves
parallel to the cut and Into squares by
transverse fracture, going down slowly
but surely. It hnd eleposlted nlrcndy
about 65,000 cubic yards In the cut.
There was a small tree upright nnd
green among the descending grass.

"Did It grow there?" I Inquired.
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SAFE UTILITY.
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"Not at all." replied the Colonel, "It Is
a young eucalyptus tree and was grow
ing on January 1 alongsldo Its breth-
ren," pointing to 11 half dozen young
trees beslele- - the house! The slide Will
probably get that house.

The Colonel finally had In
tho cut and took himself down the
by n series of marvellous ladiJers or
stairs that stand almost upright. It Is
his custom to climb down, Inspect to his
heart's content ns far ns Culebra, and
then motor back to Empire, when ne
climbs the hill to his home, where the
Colonel'H wife a most remarkable
collection of orchids.

"Wo with the slides as they
come," said Mr. Zlnn, "nnd that Is the
only way. Wo have thirty-seve- n steam
shovels at work, each taking out f0,000
1 uhlc yards dally. As may have ob-

served we have n couple of shovels
shearing off the top of a hill near the
Cucaracha slide. Trial will no doubt
savo In tho future, nnd wo
do moro of work. I havo no doubt
too that the continuous nynamlto ex-

plosions do much to keep the slides go-

ing."
Blast after blast was going off In the

cut and tho earth vibrated after each.
"Those'," said Col. Calllard, "are

merely the smalt ones to break up the

Tua nitboubert, in the district of
(Arlego). Tlie finds

nre a male and female, respectively L'G

and 30 Inches long. They are almost

larger rocks after the main drillings.
It Is after working hours that we wet
off the main charges. Every evening
u explode from five to eight tons of

dynamite. The explosions nro not no
noisy, but oll can feel till earth tremble
for miles, and sec It, too. In the vicinity
of the big blasts.

"We set off twenty-seve- n tons of
dynamite at ono time, when l'resldcnt
Hoosevolt was here," he added.

"It was the great no:se," said I; "was
thero much of u landslide thereafter?"

The Colonel said "H'm!" looked
ncross the cut.

"Many of the- - engineers of greatest re-

pute In the World," said Mr. 'Ann, "have
examined the matter of tho slides, but
not one has suggested nny other treat-
ment than to shoved them up. Wo are
not frightened by them; wo know them
pretty well."

And Mr. Zlnn went on to figure out
that this canal would lie ready by No-

vember 1 at latest. When ono comes
to think of enormous cut as a
whole nnd how little of Its nine miles
the slides have occupied one gets a
comforting thought. Kor comparison,
too, on a small sealo we have tho fifty
miles of cuts made for the Panama
Railroad fifty years ago through Just
the same kind of soil and rock and clay.
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Nature certainly had a fine time mak-
ing the material through which the
canal Is cut. It is geologically as mon-
grel as tho races that have Inhabited
tho region.

So tho tremendous story goes on to Its
final chapter. You want to stand down
In that deep man mado valley In tho
rocks, to hear tho throbbing of the en-
gines and grim mouths of tho steam
shovels, hoisting up Its seven ton
cupful nnd emptying it on the flat cars;
then every two minutes or so to seo the
locomotives laboring with tho long dirt
trains of many cars out to llalboa, where
they aro making land In tho Pacific
Ocean In exchange for the path they are
making for tho water. The air vibrates
with explosions' near and far. Tho men,
mostly black men, nro busy as ants.
The long drills aro driving new holes In
ccore-- s for fresh blasts till the whistle
blows at 3 o'clock. A great lumni goes
up; the ground seems split under your
feet, nnd you know that tho steam
shovels wi'.l bo at It again at 7 In tho
morning, nnd the sun goes down In gold
nnd thu moon rises In sliver and you aro
thrilled and i'ou!ldent that tho gre-a- t

work will go through In spite of all ob-
stacles. A sense of greatnoss, fitness,
cleanness Is In tho air, and you may
really be proud you are American.

Intact, although somewhat cracked by
tho drying of tho clay. They seem to
havo been attached to thu cavo wall.
They havo tho uppe-aranc- of bas- -

SAVING
OF CHILDREN

Oculist Describes
Curing Defective

Pupils in the
nr w. 11. hates, M. d.

are five million schoolT children In the United States
who have acquired defective
sight and the need of glassos.

It can be prevented. If It were 5,000,-00- 0

to bo saved would you bo Interested?
Surely the sight of each child Is worth $1.

In 1903 the eyes of the school children
of Grand Korks, N. D., were examined.
One-fourt- h of them had defective sight.

FROM EMPTYING, TO MAKE THE
Model. Copyright 1913. Howtll's Microcosm.

The superintendent, J. Nelson Kelly,
was Interested and desired prevention.
At my suggestion a card used for test-
ing the slht, a Snellen test card, was
placed permanently In each classroom
whero all the pupils could seo it and the
children requested to read dally the
emallest letters they could see from their
reats with each eye separately, cover-
ing' the other eyo with the palm of the
hand In such a way as to avoid pressure
on the eyeball.

Results; Ono year later the eyes of
the school children were again exam-
ined. Tho teachers who had carried out
these simple directions not only pre-

vented their pupils from acquiring poor
sight but they had cured many children
with defective eyes.

In one classroom of forty pupils,
first year children, 6 to 8 years old, the
teacher noted that at the opening' of
school In tho fall all the children could
see tho writing or letters on tho black-
board, but beforo school closed In the
following' spring' all, without exception,
complained that they could not fee the
writing' or letters on tho blackboard

reliefs. Tho Academy of Inscriptions
at 1'arls ikissciI upon tho authenticity
of tho find and French scientists are
still busy congratulating tho discoverer.

MODELLED BY PREHISTORIC MAN; CLAY FIGURINES OF BISONS

SIGHT

Simple Means of

Vision of 5,000,000
Public Schools
from their seats when distant mor
than ten feet. This had been her ct
perlence each year for fifteen years

The eyes of her pupils were llrct
amtned in the spring of 1903. Alt In,
difficulty In reading tho small letters o
the Snellen test card at a distance
twenty feet. Thirty of tho forty rh
dren were relieved almost lmmed n.i;
In less than Ave minutes, when the,
eyes were tested by showing them wit
the aid of the same test card how t,
gard distant objects properly i ii,

making an unconscious effort. The sih
of these children was preserved and th
remaining ten defectives cured in 11,

teacher by exercises In distant i.i '

with the aid of the Snellen test card.
This teacher afterward used the can

continuously for eight yenrs and statet.
that as a result no more children r
her room acquired defective vision
Her success In benefiting the eyes u
schexd children was also nclilee.l b
more than fifty other teachers In ;ran
Forks and other parts of the State o
North Dakota.

Tho use of the card was beneficial In
other ways, and relieved tired, restless
children, tired eyes, tired and nehin-hea- di

quicker than a recess. Th
teachers themselves found relief fron
eye troubles by the use of the Snellen
card. The exercises In distant vision
with the aid of the Snellen card re
quired less than half a minute daily nn ' (
were not objectionable In any way, tu
my knowledge.

In another class, room, after testin
the sight of all the children, the teache
inquired about tho slain of one of tin
boys. Z said that his sight was al
right; that he was slow In reading th
letters of the test card, but after sum
encouragement he read the smallest let
ters tho normal eye should see at hi
distance from tho card.

The teacher was Incredulous and tol (
me very emphatically that she was po
ltlvo that the boy was near sights
She declared that his vision for all dh
tant objects was poor: he was unab
to read the writing or figures on tl
blackboard, he did not recognize peep
at a distance or see tho maps, char
or diagrams on the walls. The teach
told mo that I was wrens' when I r
that the boy had good eyes and was in
near sighted. Sho said further that
may have mado the mistake because tl
boy might have learned the letters o
the test card by heart or had

by another pupil. She askei.
me to test him again.

The second test of the boy's sight wa
made carefully under her supervision,
the sources of error she suggested were I

met, and I found the boy's sight war
mormal.

The teacher now took a hand. Sin
tested tho boy's sight with the writing
on the blackboard and he readily read
what she had written. Then sho wrot
additional words and figures on the
blackboard which the boy read equall)
well sitting In his seat. She asked him
to tell the time by a clock twenty-flv- t
feet away, which he did correctly.

It was a dramatic situation. Th
children were Intensely Interested. 1

was impressed by tho teacher's surprh
when she was finally convinced that tin
boy's vision had suddenly become nr
mal. Threo other cases In this cla?.
were similar, all with defective slgb
which became normal Immediate!
when their eyes were tested with th
Snellen test card.

The teacher asked for an explanatloi
I told her that when the children looke.
at tho blackboard or other distant ob
Jects and strained or made an effor
to see better they focu.'sed their eye.
for a near point nnd consequently couli
not seo distant objects clearly; and
while testing the sight with tho Snellr
card I educated them to use their eye
properly for seeing objects at a dls
tance.

It was Interesting also to me to find
that tho few moments devoted to te-- Jt

Ing them were sufficient to relieve then
children so that their sight for distar.
objects became normal. This teaclie-a- t

onco realized that the Snellen to
card was valuable In relieving and pre
venting defective sight. At her reiiuu
& Snellen card was placed permanent!'
on tho wall of the classroom where a
tho children could seo It from thel
seats.

In four public schools of New Yorl.
city, with a total attendance of te
thousand pupils, tho Snellen cards an
on trial for tho prevention of defe-t- lt

sight. They wero Introduced less than .

year ago. Many of the teachers dl
not use tho cards at all and their apll
acquired sight. Other
ers wero moro conscientious and dl

what they could, reconimeiulln- - tin
children to read the small letters lall
from their scats and with each eye

Tho records of Miss C. V. 1'illor.
teacher of the ungraded class In lulll
School 183, nro valuable. She had teste
tho sight of her pupils when 'be
entered in tho fall, as was required t
the board, and later every three in th
in tho beginning twelve hnd def tl

sight. Threo months later there wc

no change found In their eight.
after sho began the exercises In dl
tant vision with tho aid of the Sa-'ll-

card six almost Immediately hni'i vi

and obtained normal vision or er
cured beforo tho close erf the s hi

year.
Following tho lead of Miss i.' l'

other teachers In tho New York s

have Improved tho sight of man hll

dren without classes, and of trs
prevented tho children with norma .isl

from acquiring defective vision, Tin

fact that school teachers In .ran
Forks, N, D In 1903 and later, P

tho nresent time cured near -
children without glnsses and ,l

teachers In New York city ami
Whero havo likewise cured defe- tlv

sight Is offered ns evidence that - Ins

teachers can prevent their pupils 'r'
acquiring defective vision, l'reventlo
is easier than cure.

In conclusion, let mo urge the e c

tho Snellen card In all schools
prevention of defective vision ai.
need of glasses.
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