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the rebellion, and point to him with admiration as one mates for cost, therefore, may be made with far more 
of our self-made men. confidence than was the case with the Panama Canal, 

.i1.mong the remarkable things that occurred in and Captain Eads places the figures for the whole 
cabinet councils during the war is that related by Mr. work at $75,000,000, for a road that will give a tonnage 
Watson, illustrating the peculiarly modest character of capacity equal to that of the Suez Canal. 
Mr. Lincoln in important measures of which he was the While, therefore, the proposed ship railway of Cap­
autho.r. tain Eads has been before the public for Illany months, 

A t a special meeting called by President Lincoln, he the capital has not . yet been obta�ned to b�ild it, 
found himself alone in the chamber while waiting for altho�gh more .than IS necessa�y for ItS completlOn has 
hh cabinet, and commenced to read" Artemns Ward been mves�ed III small sums m France for a canal at 
H[s Book," left there by some early visitor. One after I 

Pan�ma. rh� advantag�s of. the more northern �oute 
another the members carne in until all were present, f?r mterocean�c conllllu�lCatlOn, and. the exceedmgly 
and still Mr. Lincoln read on, and finallv began reading �lberal conce�SlOns offere� by the MeXlcan Government 
aloud some part that seemed to aIn"use him, upon �n support of the enterpnse, hav� not been sufficient �o 
which Mr. Stanton remonstrated in his peculiarly mduce capitalists to ma�e. the mvestment, as yet, m 
strong manner, remarking that if he (Mr. Lincoln) had the absence of some pO�ltIve support by. the United 
nothing of more importance to communicate, he could States. Gover�ment, whlCh would certamly �av� a 
continue to read, but that he (Stanton) had something large mterest m an! such ch�nnel of commumcatlOn 
else to do, and was about to withdraw when Mr. Lin- between the Atlantic and PaClfic from the moment of 
coIn requested him to remain. Laying down ,. His its completion. Perhaps a large portion of this appar­
Book, " and the warm genial face of the President ent want of confidence among investors proceeds from 
changing from mirth to earnestness and troubled the fact that no such ship rail way as this was ever be­
anxiety, he remarked that he had a paper to read to fore built. Its practicability and economy have, how­
them, and, drawing from his pocket a much crumpled ever, been testified to by the most pminent shipbuild­
manuscript, slowly smoothed the wrinkled pages, and ers and engineers in this country and Europe, among 

whom are included three of the chief constructors of read to his companions the perhaps most remarkable 
state document of the nineteenth century, a paper that 
freed four million human beings from bondage, and 
startled the remotest corners of the world. 

And now, after the lapse of nearly a quarter of a 
century, the effect of this paper is still felt, and grad­
ually but surely the bonds of the slave are passing 
away. At that time the mem bel's of the cabinet were 
divided as to the expediency of such an important 
step; some thought it premature and would incite an­
archy, others commended his judgment and deemed 
the time r1lOSt fitting and pruper. 

After patien�ly listening to the various opinions, and 
thrumming on the window to which he had withdrawn, 
as if to permit his pent up sonl to find relief in the far 
off valley of Virginia, quietly turned to his friends, and 
remarked: "Well, gentlemen, I am going to have this 
paper published in all the newspapers, and then you 
can each get a copy." Characteristic of that great 
man, he little thought of the joy and sorrow that his 
single signature to this paper would cause, and the ul­
timate revolution in the social world of a class of Im­
manity toiling in bondage with no hope of release. 
And now that most of that illustrious band have 
passed away, we feel that history should record the 
deeds of all engaged in that memorable struggle, and 
that none who bore a part should be forgotten. 

PANAMA VS. TEHUANTEPEC. 
The congress which met in Paris in 1879 to decide on 

the Panama route and a tide-level canal, under which 
conditions M. De Lesseps gave his name to the enter­
prise, put tIl�estimatedeost at somewhat more than 
$200,000,000. Subsequently M. De Lesseps visited the 
Isthmus with an " international technical commission," 
and, after eight weeks' surveying-although the work 
to be done was reported greater than at the commence­
ment-the original estimated cost was actually cut 
down to about $125,000,000, and on this statement from 
him the money of French investors began to pour in 
for the building of the canal. U p  to the beginning of 
this year there had been thus raised $150,000,000, count­
ing fl.lSO the expense of raising the money, and this had 
been so far spent in September last as to leave a bal­
ance of less than $10,000,000. Later and exact figures 
aI;e not to be had, but it is continually becoming ap­
parent that the quantity of excavation to be done has 
enormously increased, the estimates now placing it at 
least three times as much as was calculated upon at the 
original congress in Paris. It is to be remembered, 
also, that the whole work is not yet surveyed, and the 
problem of dispoSing of the waters of the Chagres 
River is yet to be met. 

Taking all these items into consideration, and put­
ting off the time of completion at least as far as 1892, 
the London Financial News puts the probable cost of 
the canal, including discounts, at $530,000,000. Whether 
M. De Lesseps has any charm by which he can manage 
to raise all this money among French investors, or 
whether any one thinks the French Government might 
eventually seek a controlling interest and complete the 
work. because the money now represents so many 
small subscriptions of Frenchmen, are questions we do 
not seek to pursue. 

Any statement as to the Panama Canal, however, 
necessarily calls up the Tehuantepec project, the 
Nicaragua scheme seeming for the present out of the 
question, as one which would possibly cost nearly as 
much as the Panama, and be quite as long hefore com­
pletion. About $300,000 has so far been spent for an 
inception of the Tehuantepec scheme, careful instru­
mental surveys having been made from ocean to ocean, 
and hydrographic surveys of the harbors and water 
connections at ea�h end of the line. The length of the 
route proposed is 134 miles, there will be nowhere any 
heavy grades, and it is actually demonstrated by the 
surveys that there can be no exceptionally difficult work 
in making a railway and suitable harbors. The esti-

the United States Navy; the present constructor of the 
British Navy, and his predecessor in office; the Chief 
Engineer of the Liverpool docks; the present scientific 
advisor of Lloyd's Register of British Shipping, and his 
predecessor, now t he chief superintendent of the Bar­
row Ship Building Works; the builder of the Oregon, 
Alaska, and other famous steamships, and numberless 
other naval architects and engineers of the very high­
est standing in their professions. 

Mr. Eads, therefore, in the absence of the necessary 
popular support, asks the government to guarantee 
that the road shall pay a net revenue of $2,500,000 per 
year, the Mexican Government having already agreed, 
with this provision, to guarantee $1,250,000 per year, 
such guaranty to attach only after the completion of 
the road. The promoters of the enterprise do not be­
lieve the government will be called upon to pay any 
portion of this guaranteed sum, but Captain Eads, in a 
letter to Secretary Bayard, expresses the opinion that 
with such guaranty the necessary capital can be raised, 
and t�oad completed in four years. 

PRESSURE AT GREAT SEA DEPTHS. 
In Science for July 17, p. 54, the deep sea fishes se­

cured by the "Challenger" are mentioned as corning 
from" regions where the water permeating all their 
bodies is under immense pressure; but the tissues 
must be loose to admit of such permeation, or they 
would be crushed and ruined under a weight which 
shivers solid glass to powder." The statement needs 
revision, as to both fact and theory. We will see the 
theory first; the facts may come later. 

Obviously the same rules of pressure apply in every 
instance, be the amount of pressure greater or less, on 
the surface of the sea (our ordinary status), or at 10,000 
fathoms. Action and reaction are equal, and where 
pressure is fully counterbalanced it becomes actually 
no pressure. We say that ordinary pressure of the at­
mosphere is, in round numbers, fifteen pounds to the 
square inch, and the common air-pump experiment 
proves it. 'Vhen we open the stop-cock, the receiver, 
which had been firmly fixed to the plate, at once be­
comes loose and free. Why? There is precisely the 
same amount of pressure on its external surface that 
existed a moment before, and yet we lift it now easily, 
and we say truly that it is because T.he pressure within 
and without is the same, and that the result is no pres­
sure. 

In our own personal condition, we move without con­
sciousness of any difficulty whatever, notwithstanding 
that mythical number of tons that the school books 
figure out for us as our normal load, by applying the 
regular fifteen pounds to our superficial inches, and 
we are every one of us conscious that no such burden 
has any existence. It is truly a myth and a most ab­
surd O1ie. The simple truth is that each individual 
microscopic cell of our entire structure, though not in 
sensible manifestation filled with air, is in direct corre­
lation and connection with the surrounding atmosphere, 
as completely as though we could show it by micro­
scope and test-tube . The air cells of our lungs are no 
more truly balanced in air pressure than are the mi­
croscopic cells constituting the membranes which form 
each air cell, and, being thus balanced in all parts, the 
superincumbent atmosphere is to us no "Old Man of 
the Sea," and we are as free to move as though it had 
no weight whatever. This our continued experience 
shows us, and we feel no wonder at it. But the same 
thing must necessarily be true under other degrees of 
pressure, and a fish at 5,000 or 10,000 fathoms doubt­
less experiences no sense of burden, nor does he find 
any more difficulty in moving than a trout in his 
native brook or a gold fish in one of our glass globes. 
Every cell of his tissues is perfectly balanced in its rela­
tions to the surrounding wat"r, and his organs of 
motion show us beyond question that his movements 
are as free as ours in the air. 
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The proposition as given above, that "the tissues 
must be loose to admit of such permeation," etc. , can 
scarcely be maintained by good argument. No reason 
is apparent why water at any depth Hhould not bal­
ance itself as readily in firm tissues as in those that are 
loose, and we know, in fact, that it does so. Every one 
of the deep sea fishes has more or less of parts that are 
relatively solid, although the muscular fibers may be 
loosely aggregated. Bones are manifest, and it is plailil 
that every one of these must be subject only to bal­
anced pressure, that is, no pressure. If we suppose 
even a single fiber to be subjected to "a weight which 
shivers solid glass to powder" (provided there is an air 
space in the glass), it is not difficult to see what result 
must take place. The jaws of a vise or the end of a 
set screw could not jam it tighter, and every semblance 
of organization would be obliterated. Such pressure 
never occurs to any living creatures, or to any of their 
parts, without their instantaneous destruction. 

But having looked now at the theory, a word is due, 
also, as to the facts cencerning ths residents of the deep 
sea. The looseness of tissue among the fishes generally 
is not disputed, but the same thing is not true concern­
ing the animals of lower grade. Crustaceans, mollusks, 
etc., are found in large numbers, and their construction 
is in wide contrast with that of the fishes; they are 
reasonably firm and solid, which necessarily could not 
be were looseness and great (lepth correlative con­
ditions. 

We can now readily understand how incorrect and 
inconclusive were the experiments of M. Regnard last 
year on this point. He used a special apparatus by 
means of which he could bring to bear a pressure of 
1,000 atmospheres. He tried it on a "golden cyprin" 
in water, and at 400 atmospheres the fish was "dead 
and absolutely rigid;" nor can we wonder, although 
the curious and inexplicable attempt had been made 
to save him by exhausting his air-bladder in advance. 
His tissues were of course adjusted in balance to only 
our surface pressure, and the artificial and rapid addi­
tion first paralyzed him, and then literally squeezed 
him to death. Solid iron could not have crushed him 
tighter. Theoretically it would be possible for a fish 
of the deep sea to change his habitat to t,he upper 
waters by making the transit through slow grada­
tions, but that this is ever done practic:a we have 
no means of knowing. The specimen of 1Yflftacosteus, 
the earliest known of these deep sea fi shes, was found 
floating at the surface, but he was nearly dead, and 
had doubtless corne up from some abnormal cause. 

W. O. AYRES. 
. I.'. 

The Jablochkotr Auto-Acculnulator. 

The battery is composed of a number of cells or shal­
low trays, 4 inches square and � inch deep, of impermea­
ble carbon, in each of which is placed a small quantity 
of iron turnings or zinc clippings. Over these is placed 
a covering of thick coarse canvas, saturated with a so­
lution of chloride of calcium, upon which is laid a row 
of very porous carbon tubes, about 3 inches long and 
% inch diameter outside, which are similarly saturated. 
In this way a cell is formed with three electrodes, one 
of which oxidizes, a second becomes polarized, and the 
third forms a positive pole with the second. the first 
two forming a couple with a constantly closed circuit. 
For service a number of these cells-nine or ten-are 
placed within a metallic framing, after the fashion of 
a voltaic pile, the bottom cell resting on a met.al 
plate forming one of the poles. The top cell is cov­
ered with a plate of carbon, to which a terminal is fixed, 
and this forms the other pole. The auto-accumulator 
produces alternately a primary and secondary current, 
the latter only being employed in the external circuit, 
while the former serves to produce the hydrogen ne­
cessary to polarize the electrodes. This action stops 
as soon as polarization is complete, and is resumed 
when depolarization takes place, �o that short and 
frequent intervals of rest are necessary for the battery 
to reform itself for the production of the useful cur­
rent. In practice, when this current is employed for 
continuous work, the batteries are coupled in groups 
with commutators, so that no interruption in the cur­
rent takes place.-London Times. 

"4e," 

IN science nothing can be permanently accepted but 
that which is true, and whatever is accepted as true 
is challenged again and again. It is an axiom in 
science that no truth can be so sacred that it may not 
be questioned. When that which has been accepted 
as true has the least doubt thrown upon it, scientific 
men at once re-examine the subject, No opinion is 
sacred. "It ought to be" is never heard in scientific 
circles. "It seems to be," and" we think it is," is the 
modest language of scientific literature. In science all 
apparently conflicting facts are marshaled, all doubts 
are weighed, all sources of error are examined, and the 
most refined determination is given with tho" proba­
ble error." A guard is set upon the bias of enthusiasm, 
the bias of previous statement, and the bias of hoped 
for discovery, that they may not lead astray. So, 
while scientific research is a training in observation 
and reasoning, it is also a training in integrity.-Pop, 
Sci. Monthly. 
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