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By Char l e s H. Cochrane . 
Copyright, 1905, by Charles H. Cochrane. 

Colon, Panama, Dec. 20. 
,HE Panama canal" has been a 

world ' s wonder for a number of 
reasons—it was world-wide in' 

i t s conception and will be world-wide 
in i ts benefits,, when completed, and 
on account of 4 ts world-interest, i t has 
caused more comment, speculation awd 
prognostication, coupled wi th a wealth 
of hasty and deliberately false state
ments than any other work under taken 
for the benefit of mankind during mod
ern times. 

A fifty-mile cut, half of i t thru 
swamp, -and nearly ten miles thru high 
ground, wi th an errat ic , torrent ia l r iver 
to control in times of flood, across a 
tropical country, where the temperature 
var ies eighty degrees every twenty-four 
hours, and where turn ing over the 
swampy soil renders yellow fever epi
demics certain—this work to be accom
plished thousands of miles from the 
source of machinery and supplies—such 
is the problem t h a t confronts the Pan
ama canal commission. Unquestionably 
i t is the most stupendous and difficult 
engineering work ever at tempted, and 
t h e more thorqly one studies the condi
t ions, the more one realizes tha t altho 
possessed of an enormous appropriation 
of moriley,..and plenty of ingenuity and 
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BUND'S EYE VIEW OF THE COMPLETED LOCK CANAL-THE ROUTE WILL BE THE SAME IP A SEA-LEVEL CANAL IS BUILT. 
** * •-—Copyright*; 1905, by Harper & Bros. Repro dqced with-'speclal permission. 

the canal project will be much nearer, t he situation. I t is a standing, joke in 
£ J.-,.. A....... . i . . . ., p a n a i n ' a t h a t when an engineer has 

nothing else to do, he-goes out in the 
busk and finds a few boilers, or loco
motives, or perchance a dredging ma
chine. •"• . i . . .«..<_ 

That the French company has main
tained a force of workmen a t Panama 
in spite of the overwhelming defeat of 
the plan 'is another of the marvels, but 
the fact remain's t ha t ever since the 
par t ia l abandonment of the scheme 
over 4,000 men^have* been employed in 
the digging, . i n t w h a t seems like an 
almost aimless fashion. The^later work' 
has been confined to , the Culebra cut, 
the highest ".land 'on . th&usthmus,'" arid 

bu t from the wr i t e r ' s observations, i t 
looks as tho many good men will be 
sacrificed to the swamps and jungles of 
the isthmus. 

Nat ives Troublesome. < 

The negroes of Panama and Jamaica 
are the la,ziest and most slovenly, type 
of creature tha t ever claimed kin to 
the -kuman race thru a slight similarity 
of - image . They have made more 
trouble in the digging of the canal un
der the old regime than almost any 
other cause. There are perhaps 3,000 of 
them still a t work on the job, all of 
them sick of the work and yet too lazy 
to throw i t up and go somewhere else. 
Their wages average much less than* a 
dollar a day and the effect of the ener-

_ _ _ . va t ing climate and , the lesson of the 
abi l i ty , the old French companies were | 75,000 graves af victims to the isthmian 
foredoomed to failure, and tha t even 

lit, _ -

L 

wi th improved engineering methods 
a n d machinery, and honest and bra iny 
men a t the head, success is a far dis
t a n t goal. ~~-
; Conflicting reports regarding condi
t i o n s and operations have been, bandied 
about unt i l the American people, who 
only want to " s e e the dir t fly" do not 
.know wha t to* th ink of this great work 
for which "congress has already appro
pr ia ted $60,000,000. 

I t was with the idea of a t tempt ing 
tf- to s t ra ighten out this mass of tangled 
%•[, ideas t h a t The Journal sent me to the 
I^Bcene of operations, t o make investiga
te t ions in a careful and impart ia l man

ner. 
- The Canal Region. 

-' The crying need for the Panama canal 
f| i s impressively apparent te.i.one- who 
fee approaches Colon for the first: t ime by 
i|7"l?oat. Over the flat land, backed tfy 
§», s l ight ridges in the distance^ one almost 
p r : imagines a glimpse of .the Pacific. The 
P.; nar row st r ip of land which connects the 
fc two . great continents, ye t so effectually 
lj>r divides the world of commerce, makes 
g | f ; the proximity of the great waterway ̂  

less than- fifty * miles away, and yet , 
m a n y thousands of miles dis tant to the 

?£. Navigator, all the more aggravat ing to 
- lfe> soldier, sailor and business man. One 

imbAed_ only "With the inspired and sen^ 
|•-_-- t imenta l side, of the, picture wonders as 
f;> Colon draws nea r , 'why someone doesn' t 
" g e t out with a shovel ^nd tear away 

Iffl"; -the few rods of offeri'ding land and de-
fW& c lare . the water gate of Panama open 

4- to the world. I t i s on ly 'when one gets 
: down, on to the , l eve l land,, journeying, 
ou t of Colon . to the blue- topped 'hi l ls 
i n the d i s tance . tha t a full understand
i n g of-the task which the brightest men 
of modern' t imes have enshrined as an 
idol, before which to sacrifice lives, 
for tunes and* reputations, comes home 

"With great force. 

> My first impression' of the canal zone 
was embodied, in, a haunt ing desire to 
get back to civilization, and so must 
he the desire of everyone who* has lived 
among the conveniences and comforts 
of the sett led states." > -. 

? _ The climate of the region is tropical 
-—always the same, except for the sud
den; 'and . ferocious storms , peculiar t o 
such ' l a t i tudes . , The facili t ies of 
jungles and swairips in such ideali t ies 

• for producing malarial and yellow f e t e r 
'germs are a t their -highest ' efficiency 

sani tary ;- devices-r^A small, task in 
itself. Unt i l i t is id-one < i t will be im
possible to . get a ft33fee..of.,menij.of; 'the' 
class-necessary to cayry ,the WQik thru 
successful^; to moy,e to the isthmus. 

The..' problem of rihe: food supply is 
also, .momentous, .Insufficient food of 
execrable qual i ty has ,been responsible 
for much of the fa ta l (sickness a t the 
istkmhs, and a l tho^ th i s condition fs ; 

being^ improved, the arrangements a re 
still inadequate. 
' ' • . ra;.„ • . , . 

The Home Opposition. 
. Home opposition* fsViinother setback 
which str ikes 6iWc.fc.to. the v i t a l s o i 

climate^ in sight' of which they work, is 
rapidly, demoralizing them. '. " 3/*V" : 

In. Cristobal Colon and Panama"^here 
is some l i t t le a t tempt , a t social gaiety. 
Many semi-wealthy Spaniards who have 
emigrated from Cuba, Mexico and /the 
South American republics have sett led 
in these , cities and become the 
" . g r a n d e e s " of the neighborhood. 
They are commonly a somewhat ignor
ant .and gross setf; but have established 
an aristocracy of their own, and 
already some li t t le .signs of education 
are manifest among tne best of them. 
The canal commission has nothing bu t 
hindrance to expect from the . men of 
this class. They are there to feed off 
the l and \ fo r . the benefit of themselves 
alone, and anything, they can coin out 
of ' the project they . consider legit imate 

,;spoil* due,..them ^on-.account, ofUtheir 
.foresight.iw sjettling down ..in.$ie canal 
vzoneJi"^vV^. '~^:; ?~''rCi<\'*^' ' V /^-j,{ 
' -- W h a t t h e . Commission Found. . 

The first discouragement to the engi
neers who were Bent down to look over 
the ground by the United States canal 
commission.must have come with their 
first glimpse of the chaos left behind 
by Da Lesseps arid the .New French 
Panama' Canal company. 

The exact length of the canal as now 
' la id out is 4^.9-miles, of which seven
t e e n ^ on the Atlant ic side and e i g h t ' s ^ 
arid one-half on the Pacific side are thru North sea 
low,' marshy ground.'.. The remainder-Manchester. 

,,v> 4.~ "„Wu-' 4. • " T F r^'i"":",""7,7~~ t h e enterprise. .Th«te are two classes 
? £ > \ T A * « * - * » < > * # « ' .«>* the time o f Persons , - to .be fou'n^ both in official 
t i t ? t- • T fo r ,mally took o v e r , . a n d c iv i l ' l i fe , • %hdl.Seem determined 
the f r a f e h l s ? f ° d Property of ihe .eom- u p o n t hwar t ing *he | % j e c t . One is the 
H 7 ? £ Z B t ^ : ^ ° 0 0 J 0 0 0 , an aver- c r

P
o w d of ; - 4 ^ t e i , A > n d , . p o l i t i c a l 

• ^ f ?£ SI' f C W 3 r a r
+

d s
1 ^ * ^ * h ' ? f r ! Puppets, who m s e l & ' r e a s o n s of Ifteir 

rn.9nth.has been - e x c a v a t e d j . p ^ g , t t o j 0 W n , or t&ose j t h ^ t e ^ e B e n t / seek ^ 0 . 

fairv'Lrl^t,^0^ f^U -oft f a t i ^ 7 .if not I ^ v i ^ ^rations, ̂ f e 
^ / ' a S ' i ^ S . A A A ^ m ^ s s w n . t o o k f i n g 0 f course, f o r ^ . f t n ^ a l g a i n s ^ A s 
hold o f . i t but-25,000 yards per m o n t h U S h t be e X o e c t e d : ^ ^ ? A ' { might be expected, ' p f̂fltoials" arid repre\ ' 
were being removed. This ear th w a s v N a t i v e s of s e v e W big coritiriental 
dumped a short-distance froni the ditch; r a i l r o a d s a r e t o Ve ̂ u n # i n X t h i s Glassy 
at a point which is w i t h m the possible a n d they exert a t|%'aieridbus influent-
limits of the projected canal,, and may 
all, have to be removed a secorid'time.. 

The charter of t h e New Freneh" Com 

Region* of Bohio sound a discouraging 
warn ing to the new arrival! Sleep out 
of doors seems almost impossible on 
account of the malaria, and sleep, in'-" 
doors is out of the question during the 
grea ter par t of ..the year, altho in many 
locations preferable, from the stand
point of comfort; to the Hoxious vapors 
pf -the night . These two diseases are 
t h e scourge of Panama, ami the terror 
of anyone who has spent his life in 
cooler lat i tudes, vv- ~h V".. -?"".. V * -1 • -%' 
^ When Americans can" becoirie acclf-

a t "Washington. 
The other cla^s is-'i composed of thq 

, . , - . , ,, , , • .„ i chronic pessimjisisv ' a n d * , " c a l a m i t y , 
Pany which took over the property ,of , h o w l e r s , " who> fcho.'doing more t han 
the De Lesseps enterprise, and the at- anyone else . t o / b r i n g ^ b o u t the failure1 

rangement wi th the receiver, whereby w h i e h t h e y foresee, a te still sincere- iri> 
their act ions . . . 'Between these two- aji. 
ariti-carial bureau h^s been actually es
tablished a t Washington for the pur
pose of" disconraging in every possible' 
way the workjon th©^ canal. • 

While the engineering problems are 
j i . 3 J . i - 1. - , ,, , , i stupendous, beeause of the magnitude 

a« confronted the workers, and1 i^e. l a c ^ f 4 t e w o r ] s ^ ^ ̂ . c o n d i t i o n s t rying, 
of .organiza t ion indicates t ^ a . t : t h e v e ^ e t wttn"tlirie, m o ¥ # ? e r i e r g y ^ d I the 
eavatiotf was h e m * W , i™.. rtrt«*.•<* a b i l i t y a o : ^ . £ % % & c a n A e over-

and test borings are being made in all 
important localities; yet i t has not been 
decided, whether the canal is to be a 
sea-level waterway, or whether i t shall 
have, an elevated section, with locks 
across t he .h igh ground of the isthmus. 
The sett l ing of innumerable minor 
ppints rests on ' t h i s main decision, arid 
unii l the commission itBelf knowB what 
i t will do, the public mtist await more 
definite information; 

The actual new work on the canal 
begad in the fummer of 1904. To one 
engineering corps was given the work 
of completing and deepening the north
ern e n d o f ' t h e <%nal, covering six Mies , 
up to thfe,,point "where the canal' en
counters tKe Chagjfes,-river. They also 
have -in' charge the .dredging, of. the 
harbor of CJoion sfiatfiL the erection of 
breakwaters ,; for i t s protection;- The 
second" bbdy*'-'0jf engineers, control the 
teWi|b3grw.fronJ;;the junct ion.wit ,h the 
r 4 ^ r s a t ^ Q a t u n .on the Bohio^. incfading 
tM^ass ib l e^^ec t i on of a dam a t <Jatun. 
Tlieit- chief Wort is jthe choice, of, a 
route, as ;the oldv digging here is "quite 
serpentine, "an«d a new and shorter way 
ip planned. ' The th i rd ' s e t . of engineers 
i a s . in charge the proposed great" dam 

40 j>er cent of any profits from the un 
der taking were to accrue to the operat
ing company/ and the remaining.60 per 
cent should go" to l iquidate the obliga
t ion-of the original company, is prob
ably responsible^or 'the continued work 
in- t h e face of such hopeless obstacles 

cavatioii» was being kept up*' moid.'1 ad 
a mat te r of form than anything else, 

>;v-'v Difficulties of the Taskv.'K//'. 
I n "order to . present a clear view of 

come.. The / :mbral difficulty pi satisfy
ing engineers to ^ r i i a i ^ ^ a n d ' work irt 
such a God-fotbakeri Country, where one 

Panamji 
lerel) 

Cost. . Miles. 

is more or less elevated. The F r e n c h ' ^ ! ! ! f ° damage. 4 0 . ^ 
companies excavated about 80,000,000 - '*" Estimated.-
cubic.': yards of earth, or four-fifths of 
the to ta l dug a t Suez. Extensive as 

tthis, cut t ing and digging ' has been, 
,abottt^hdlf be^'rig available for the pres
ent "enterprise, ye t it seems like a few 
spadefuls in proportion to the work 
lying before the coriimission-. 

At every point the extravagance of 
the officials in charge of former efforts 
is apparent . • Lack of system, unbusi
nesslike methods, unfavorable condi
tions, insufficient preparation, and 

the ^magnitude, of the undertaking, l e t " ? ro<«< t ed .&>, day arid^ chilled by night, 
<us make a comparison with t h e ' h i e e f ^ ; ™ 1 ! : ^ 
next largest canals in the world: .;,„" -

LengthJisno ' kritowri' means^' c a n ; srippress when 
the swamps are laid' oper^is- much more 
serious arid would ,s"eem' to . deserve more 
atterition t han i t has; yet received. 
.' 'However, * 'American', ^Ciigineers and 
contractors ,have pride iri accomplishing 
what"'they -set-out to.do, and'succeeding 
where • others have, failedj/.arid' national 
and", professional- pride" rmay keep the 
heads ..of depashnerits "at: work where 
nioney considerations- wOuld fail. 

•- ,; Earth-Pemoval, 
J .- Cubic Yards, 

(to • sea 
: 275,000,000 *$250,0001000 

. : . . . . . . 99,400,000 . 93,fl00,000 
.104,^00.000 ' 

53.000,000 , 
,000 

-39,000,000 
65,5(K);OQ0 
28~,400,0b0 

50 
»» , 
29 W 

• 26-J 
•22 -. 

level is practicable enough, bu t the 
st r ip of elevated land a t Culebra is 
320 feet high a t places, , and be t te r 
adapted to locking. The control of the 
Chagres r iver is aisother serious enigma, 
as yet unsolved, but just now is*' re
ceiving more .earnest a t tent ion than 
any other problem on the isthmus, with 
the exception of the sanitary' arrange
ments, v ' ^ "" 

The question of looks is important . 
The suggestion for a sea-level canal 
seems to have come from De Lesseps, 
who strongly favored the idea. I t is 
known to be impossible . to build the 
canal without a t least one lock on the 
Pacific ^ide, since the t ide rises and 
falls there twenty feet on an average, 
as against less than two feet on» the 
Atlant ic side. A twenty-foot t ide could 
.not be allowed to flow in and out of 
any1 canal. -The building of* enormous 
canal/ locks has become a p exact' 
science, and there is' nothing ' ir i ' \ the 
way of constructing them of any re
quired 'capacity. . 

All questions on this point a re being 
considered by the force of eminent en
gineers stationed a t the isthmus, an<d 
^hqfee • a t Washington who have looked 

fqurth pa r ty of engineers governs the 
. continental divide, a t the summit of the 
Oorderilhis;, the' proposed^ dams a t Gam-
rljoa.and.Albajwela, a^nda possible seven-
mile tunnel for .carrying off surplus 

-water*to the Atlantic.. The Culebra cut 
w a s . assigned to t h e fifth pa r ty of en
gineers. The work "beyond on the Pa
cific side, together wi th the terminal 
harbor facilities a t La Boca, was placed 
in charge of the sixth engineering 
corps. 

The dams erected ori the Chagres a re 
to serve a double purpose. I t has been 
figured tha t the Gamboa dam alone will 
yield a minimum of 25,000 horse-power, 
and t h a t during moat of the year 56,-

and means of recreation,' to say •nothing °,00 horse-power can be had from this 
of the^ dangers .of yellow fever, which j source. By erecting the dams with as 

At Bohio, a n d . t h e y have been making* o v er t he giround. The actual work on 
bor ings AH along^ the river , in t h a t th« canal, in fact , i s wai t ing only upon 
vicini ty to tes t . t h e bed rock. The [ t h e decision, and when i t is rendered, 

l i t t le delay as- possible, and install ing 
turbines and dynamos, electric power 
can be delivered to operate machinery 
all"along the canal. Nor is this all. A. 
lirite1 of great arc lights can be hung 

t h e American people will doubtless see 
the " d i r t fly.77 > , - . / ' . 

: Hqw the. Canal Wil l Be Dug. 

Owe has only to look over the scene 
o f , f u t u r e operations a t Panama,- and 
inspect the gigant ic machines ieft 
strewn along Vhe swamps by the 
Frenchmen to appreciate the enormous 
interest the work will have from an 
engineering standpoint. New records 
will be established; new methods in
troduced; new inventions and machines' 
tested, and new theories proven—all 
of which will be of greater importance 
to the engineering lore of the world 
€han any enterprise ever yet under
t aken by man. 

New machines, costing thousands and 
thousands of dollars, have commenced 
arr iving a t Colon already, and several 
were . unloading a t the wharves during 
my T visit.' Much of the machinery 

of ear th tha t have been dumped on 
the sides. / 

When Will We Have a Canal? 
How much t ime will be required to 

build the canalf This question is often 
asked, and cannot be answered with 
certainty. I t is possible, however, to 
figure how long i t may take . Le t us 
assume t h a t the Culebra cut is to" be 
reduced to sea level, and t h a t the re
mainder, of the work can be completed 
by the t ime this t remendoul ditch is 
finished. I n addit ion to the work 
already done a t Culebra, t he re , remain 
in this section of ter r i tory 100,000,000 
cubic yards of ear th and rock to be re
moved, or the equivalent of the total 
removal a t Suez. About thirty-five 
average steam shovels could work on 
"this division^ wi thout interference. 
• Working on one shift ten hours a day 
and making due allowances for stop
pages, accidents and delays usual to 
large contracting work, they should 
average 300,000 yards a year per shovel, 
or say 10,000,000 cubic yards a year for 
the thirty-five shovels. Wi th two shifts 
they could double this speed. I t will 
be a t least a year before thirty-five 
shovels can be set to work; two years 
more majr expire before the lighting 
systeni will be in order to permit of 
double shifts. Therefore, the best t h a t 
can be hoped for is about 25,000^000 
yards removal in the next three years, 
and 20^)00,000 per year afterwards, or 
a to ta l of seven years of cut t ing with 
the steam shovels, supplemented by two 
y e a r s ' more work in completing t h e 
canal ready for transportat ion. This 
would make 1913 the earliest date a t 
which £he cariial could be completed, 
and some enthusiasts have 'declared tha t 
i t will be opened in t h a t year. But 
these do not reckon wi th serious acci
dents and interferences, which are 
.practically certain, not to mention the 
dreaded yellow fever, which has here
tofore proved the most serious obstacle, 
and agairist whose ravages no practical 
remedy has even been suggested. Con
servative men say tha t the commission, 
will do remarkably well if they are 
able to complete the canal by 1917, and 
t h a t there should be no cause of com
plaint if i t is not finished before 1920. 

Certain Washington1 officials declare 
t h a t from twenty to one hundred years 
will be required to complete the work, 
bu t these men are suspected of an alii-
ance wi th the re tarding movement, 
which, if anything, will delay the#com-
pletion of the enterprise "beyonfd fif
teen years, and thei r estimates are not 
taken seriously by any one. 

The Financial End. •. . -

:^j ' \MaWhg:ithe Zone Healthful. 
'That the. work, of sanitat ion in the 

The" estiihated total of 275,000,000 
cubic ya tds of earth and rock from -the' 
Panama cutvwould be sufficient to-build 
a wall t en ' and a half feet high ari'd six 
feet th ick encireling the ea r th ; -o r , ! a „ _ _ . 

J | Causeway a litt le more t h a n . o n e yard.1 c a n a f zone wks "g iven -^e ' f i r s t consid-
' m cross section reaching from the earth- eratiori is good evidence/ that the com-

to the moon. These figures show t h a t mission'-is going a t the task- in the 
the P a n a m a canal, as an engineering "right, * methodical, biisiriess-like way. 
enterprise, outclasses anything ever be?. Complete "systems of water mains and 

„ - - - , . - , , , . - „ * ,- , , - i f o r e a t t e m P t e d *>? m a n , . E v e u the . work.1 sewers wh ich ' a r e being-instal led in all 
downright ha rd - luck" crop out o n - o f reclaiming a large portion of. t he \ the. cities and wherever practicable 
every hand. The graves of 75,000 work- j Zuyder Zee from the ocean to dykes | along the line of the canal seem to be 
men, negroes, Americans, Frenchmeni and pumping, a t a cost-of $76,000,000,'! the only guard.agains t the tropic pesti-
alid Germans, men . engaged in all ( sinks into insignificance. before •Hhe"1 lences - of* the :" unsanitary, lowlands of 
classes of work, line the hillsides j ind gigantic task "of severing Nor th from Panama. The mat te r of hotels; lodging 
fill the valleys as a nwite testimonial of South America. !=.* ̂ a m^ess,house's has also received early 

As difficult as i t may -be for one j attention," V i t h the^ result! tha t two 
born ari'd bred in the tempera te c l imate r hotels and seven mess houses have al 

from ocean to ocean; enabling the con-j ^ n d o n e d ** t h e J*™} £ 0 m P a n y ' ^ 
t ractors to opexate 'with two or e v e n l y ^ ^ ^ T " b e , b r o n * 1 S 
three shifts Jmen,_thus expediting the f ^ J ^ ^ ^ ^ ^ ^ ^ ^ 
work materially. Night is bet ter than 
day for labor in tha t torr id clime. 

I n the various department's of safii-

Nearly all the actual work of dig
ging and dredging will be done by con-

TTp to the present moment t he Pan
ama canal has cost the United Sta tes 
$60,000,000, of which two-thirds went 
to buy the r ights ari'd property of the 
French company, $10,000,000 to satisfy 
the Republic of Panama, and the re
maining $10,000,000 has been spent in 
the work on the isthmus. 

The probable expense of completing 
the canal can be calculated approxi
mately. The former i s thmian canal 
commission estimated t h a t the rock and 
ear th reriioval would cost 80 cents a 
yard. Actual work in Culebra the past 
year shows t h a t the cost will be only 
50 cents a yard, so t h a t the simple dig
ging of this greatest ditch in the world 
will iiwolve an expenditure of $125,-
,000,000 if carried to sea level, and 
about $65,000,000 if the canal is con
structed wi th locks. 

Harbor dredging has been done in 
the Uni ted Sta tes in many places fof 
nine cents a yard or even less, but a t 
such a distance and under the condi-

ta ry preparation and" construction there * n w t » a < * « r the commission's engineers! tiori-s t h a t will govern work a t Panama, 
~,~;L A onn ~,„~ i„ A ..4. *i._ 4.J i".have laid out the various sections and " — 

the conditions under which the work 
was first under taken, ' and which will 
have to be overcome before i ts success
ful tsompletion. * ; ̂ . 

All along the fifty mjles of the route 
and the graves of the tens of thousands! of the canal is strewn machinery where' 
Of/victims scarring, the hillside* in the] ' i t was dropped when the last French 

company stopped work Much of this 
is Well housed, bu t the" profusion of 
valuable machmes lying around every
where without guaru or care of any 
sort i s .amazing to the practical Amer
ican. .There were actually over $ 2 9 ^ ment which-has sent many official ih-
000,000 worth of these machines, $600,-
000 worth to the mile, lying in ever j 
conceivable position arid locality. An 
enormous dredge, wojth seyeral hun
dred thousand dollars, wAs \discovered 
at one point, resting peacefully on top 
of a small hill. Ho.w i t ever got there 

mated to this country, consummation of is one of the unsolvable mysteries of 

of this country to fully understand the 
difficulties presenting themselves -in 
tropic Panama, i t is still more difficult 
to pick out any one difficulty among' 
the host of those arrayed against the 
enterprise and declare i t -.paramount. 
T h e ' w r i t e r was . impressed,- and de
pressed, by the magnitude of .the ob
stacles ori his first sight of the ground, 
and understood, a t once the" discourage1 

vestigators • back" to Washington with 
pessimistic r e p o r t s . ^ : Fi rs t , possibly, 
comes the problem of "housing the -work
ers, for the best of care must be taken 
of the men upon- *whose shoulders the 
great . under taking rests. Adequate 
quarters must be provided, with every 

ready been erected and some - six thou
sand-men are being fed by t h e gov
ernment,'^-1: * v -•'.''?#'"i '.*'' '• V?K>• 
&?';$:> Present S ta te of the W o r k . ' . ' 
fV ; '" • • - > 
^ j W h e n the Pari&ma canal commission 
beganj work a year ago. with no set 
ideas "as to what they would do, de
termining most wisely to be guided by 
t h e i r , later* jridgjnen£s, they found a 
aana t about one-fifth:dug, and , nearly 
$30,000,000 wor th o £ machinery rust ing 
along ' the routed he Sides" enough^cham-
pagrie bott les to buira a pyramid to the 
extravagance and high living of the 
men in ac tua l charge of the spectacular 
failure of De Lesseps. Today digging 
is in progress a t several points on . the 

were 4,200 men employed a t the t ime of 
my visit . The pay rolls of the commis
sion' contained 13,380 names in. Sep
tember. 

Th*e workmen1 now employed on the 
job consti tute b u t a fraction of -tfie' 
total t ha t must eventually be employed,' 
as when operations are in full blast 
about 25,000 men will be required. The 
principal source of. labor supply thus 
far has been Jamaica , "but t h e , com
mission intends to draw upon Cuba, 
and to as large-extent as possible, the 

"United "States, as the efficiency of the 
labor employed in.' these warmer cli
mates is as low as 25 per cent, t ak ing 
t h e average laborer in the temperate 
jclimates as a unit , and the supply fa r 
jfrom/equajs the^demand. v .. - ^ 

1j 

possible convenience, and _{all modern] canal, dredging of harbors is beginning,} ^Cutting thru the gwamp land a t sea 

y|A. Sea&ievel or a Lock Canal? 

The engineering problems involve a 
decision as to whether the canal shall 
be a t sea level,' or whether i t shall have 
locks, arid if so, how many. The board 
of consulting engineers voted Nov. 18 

''in favor of recommending a sea-level 
canal, ari'd i t is unofficially reported 
tha t* they prefer a depth of forty-five 
feet ; these conditions,' if carried thru, 
will involve a cost of $100,000,000 more 
than a lock canal.' But the question 
must ' be sett led by the decision of con
gress 

* & u * , » pil|§ :̂ * 'i^S^^^^y^' r \ ̂ jJIgr-^g^^^^^fi^^l 

determined the nature of the soil, as to 
relat ive proportion of ear th , rock, etc. 
For the deep heavy work, such as iri» the 
•Culebra cut, 70-ton steam shovels,, sim
ilar to those used in the Lake. Superior 
open-cut iron mines, will be the main 
dependence. Several of these machines 
now a t work average over 1,000 cubic 
yards of broken rock daily. There have 
also been ojdered -two of the largest 
size steam shovels eve r ,made , ninety-
five tons weight, and one of these has 
a record of over 800 cubic yards re
moved in' one hour, tne enormous dipper 
picking up five yards a t each lift. I n 
order to form a be t te r idea of what 
rapid work th is is, let us compare i t 
with manual labor. One good' man with 
a^good shovel can dig about a yard of 

i t may well cost 25 cents a yard. The 
tesf borings have been sufficiently ex
tensive a t this time to show to practical 
men about what is to be encountered 
in bothx harbor dredging and swamp 
dredging, and therefore these costs are 
known "with a close approach to accu
racy. However, a great par t of the ex
pense may come with the unfigurable 
«ori<ditions growing out of yellow fever 
epidemics and general demoralization 
of both laborers, contractors and the 
engineering corps. • 

A review of the ent ire .project , as i t 
stands today, gives one fai th that 
America will add one more laurel to the 
national brow, by completing this truly 
stupendous work, and thus multiplying 

rock .en t of a bank and throw i t in a the world ' s commerce. Le t /OS hope 
..car iri one hour; therefore this great 
'shovel, wi th a crew of only three men, 
did the work of 800 men, and i4 will 
average t h e Work of 500 laborers the 
year round.. . * 
x The earth-spreader is. another typical 
American" machine of which a number 

' a re being ordered for the isthmus. The 
largest size, weighing 100,000, pounds, 
will do^ the work of 1,000 men, and 
consists of a h e a w flat car, bearing a 
powerful engine and operative mechan- K i E d w a r ( J fa t u r a i h i s a t t e W t i o i l 
tsm, and carrying a great wing or t o beautifying Windsor Park , which, 
spreader on each side. I t runs along a 8 i n c e the death of the priritee consort in 
t rack, ari'd the spreaders level the piles 1861, has been sadta neglected. 

tha t i t may be accomplished without 
any of the financial scandals that 
swamped the previous undertaking, and 
t h a t are so apt to creep in where so 
m u c h money is being spent ; also that 
the terr ible loss of life tha t accom
panied De Lesseps ' abort ive endeavor 
may not find a repetition* in the history 
t h a t will be made in the coming 
decade. 

• i%?£ 
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