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ASIATIC LOCOMOTIVES CONSTRUCTED IN 
GERMANY.· 

By FRANK C. PERKINS. 
THE two Asiatic locomotives shown on this page in 

Figs. 1 and 2, were constructed in Germany for Asiatic 
service. 

a total weight when fully equipped and ready for opera­
tion of 30.4 tons. The water tank for this locomotive 
has a capacity of 9 25 gal lons of water, and the coal 
bunkers will hold .2,425 pounds of coal. The shortest 
curve on which this locomotive is designed to operate 
has a radius of 295.29 feet. 

The locomotive noted in Fig. 2, for the "Kleinasi· 

:FIG. I.-ONE OF TH1<� 'I'lJRK1SH LOCOMOTIVRS. 

FIG. 2.-A GERMAN·HUIL'!' LOCOMO'!'IVK l!'OR ASlA'I're USE. 

gine is designed fo be operated with a tender carrying 
the coal and water. The boiler of this locomotive 
has a total heating surface of 1,342% square feet and 
a fire·grate surface of 208 % square feet. The total 
weight of this engine w ithout the tender is 45 tons, 
and it is provided with two headl ights, as in the case 
of the engine in Fig. 1, one in front of the smoke· 

ASIATIO LOCOMOTIVE CONSTRUCTION IN GERMANY. 

The engine noted in Fig. 1 is a tank locomotive, with 
cylinders 13.38 inches in diameter and a stroke of 
19.68 inches. It has six driving wheels coupled 
together, each having a diameter of 36.61 inches. 
The boiler has a heating surface of 709.88 square 
inches, and a fire grate area of 13 square feet. The 
engine was designed for a gage of 41.33 inches, and has 

• Specially rrepnred for the SCIENTIFIC AMERICAN SUPPLEMENT. 

atische Schmalspurbahn," was also constructed at 
Cassel for a gage of 41.33 inches, and was designed for 
operation on curves of not less than 295.29 feet 
radius. This engine has eight coupled driving wheels, 
and one bogie truck in front. The cylinders of this 
engine measure 15.94 inches in diameter, and the 
stroke is 19.68 inches in length. Each of the eight 
driving "'heels is 40.94 inches in diameter, and the en· 

stack and the other below, on a level with the lower 
part of the boiler shel l .  

A largE' number o f  locomotives have been constructed 
at the Lokomotiv und Masch inenfabrik at Cassel , not 
only for use in Asia, but also in Africa by the Egyp· 
tische Staats·Eisenbahnen. also for the Daenlsche 
Staats·EIsenbanhen and for the Moskau·Kasan·Elsen­
bahn in KUBsla. 
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SCIENTIFJC INVESTIGATION AND PROGRESS.* 
AT the weekly services of many of our churches 

it is customal y to begin with the reading of a verse 
or two from the Scriptures for the purpose, I suppose, 
of putting the congregations in the proper state of 
mind for the exercises which are to follow. It seems 
to me we may profit by this example, and accordingly 
I ask your attention to Article·1. of the Constitution 
of the American Assodation for the Advancement of 
Scienee. whieh reads thus: "The objects of the as­
sociation are, by periodical and migratory meetings, 
to promote intercourse between those who are culti­
vating science in different parts of America, to give 
stronger and more general impulse and more systematie 
rtirection to scientific research, and to procure for the 
labors of scientific men increased facilities and a wider 
usefulness." 

The first object mentioned, you will observe, is "to 
promote intercourse between tho'le who are cultivating 
seience in different parts of America;" the second is 
··to give a stronger and more general impulse and more 
systematic direction to scientific research;" and the 
third is "to procure for the labors of scientific men 
increased facilities and a wider usefulness." Those 
who are familiar with the history of the association 
are well aware that it has served its purposes admir­
ably, and I am inclined to think that those who have 
been in the habit of attending the meetings will agree 
that the objeet whieh appeals to them most strongly 
is the promotion of intereourse between those who are 
('ultivating science. Given this inter('ourse, and the 
other objects will he reached as a necessary conse­
quence, for the intercourse stimulates thought, and 
thought leads to worl" and worl, leads to wider use­
fulness. 

While in 1848, when the assodation was· organized and 
the constitution was adopted, there was a fair num­
her of good seientific investigators in this country, it 
is cert.ain that in the half century that has passed since 
then the number of investigators has increased very 
largely, aIHI naturally the amount of scientific work 
done at present is very much greater than it was at 
that time. So great has been the increase in scientific 
activity during recent years that we are apt to think 
that by comparison scientific research is a new acquisi­
tion. In faet there appears to be an impression abroad 
that in the world at large scientific research is a 
relatively new thing, for which we of this generation 
and our immediate predecessors are largely respon­
sible. Only a superficial Imowledge of the history of 
science is necessary, however, to show that the sciences 
have been developed slowly, and that their beginning!! 
are to he lool,ed for in the very earliest. times. Every­
thing seems to pOint to the ('onclusion that men have 
always heen engaged in effot·ts to learn more and more 
in regard to the world in which they find themselves. 
Sometimes they have been guided by one motive' and 
sometimes by another, but the one great underlying 
motive has heen the desire to get a clearer and clearer 
understanding of the universe. But besides this there 
has been the desire to find means of increasing the 
comfort and happiness of the human race. 

A referenee to the history of chemistry will serve to 
show how these motives have operated side by side. 
One of the first great incentives for working with 
chemical things was the thought that it was possible 
to .convert base metals liI,e lead and copper into the 
so-called noble metals, silver and gold. Probably no 
idea has ever operated as strongly as this upon the 
minds of men to lead them to undertake chemical 
experiments. It held control of intellectual men for 
centuries and it was not until about a hundred years 
ago that it lost its hold. It is very doubtful if the 
purely scientific question whether one form of matter 
can be transformed into another would have had the 
power to control the activities of investigators for so 
long a time; and it is idle to speculate upon this 
subject. It should. however, be borne in mind that 
many of those who are engaged in this work were 
actuated by a desirc to put money in their pnrses-a 
desire that is by no means to he condemned without 
reserve, and I mention it not for the purpose of con­
demning it, but to show that a motive that we some­
times thinl, of as peculiarly modern is among the oldest 
known to man. 

When the alchemist.s were at work upon their prob­
lems, another class of chemists were engaged upon 
problems of an entirely different nature. The fact that 
substances obtained from various natural sources and 
others made in the laboratory produce effects of various 
Idnds when t.al,en int.o the system led to the thought 
that t.hese substances might be useful in the treatment 
of disease. Then, further, it was thonght. t.hat disease 
itself is a chemical phenomenon. These thoughts, as is 
evident, furnish strong motives for the investigation of 
chemical substanceR, and the science of chemistry owes 
much to the work of those who were guided by these 
motives. 

AmI so in each period as a new thought has serveil 
as t.he guide we find that men have been actuated by 
rlifferent motives, amI often one and the same worl,er 
has been under t.he influence of mixed motives. Only 
in a few cases does it appear that the highest motives 
alone operate. We must take men as we find them, 
and we may be so thanldnl that on the whole there are 
so many who are impelled hy one motive or another 
or by a mixture of motives to tal,e up t.he work of 
investigating the world in which we live. Great prog­
ress is being made in consequence and almost daily we 

1= .\ddrpfl.� of the ".,tit'ing lJl'eflidcnt of the American Association for 
the AI\vlIllccment of Science, �t. Loois meeting, 

are called upon to wonder at some new and marveloui:1 
result of scientific investigation. It is quite impossible 
to make predictions of value in regarrl to what is 
lil,ely to be. revealed to 1\S by continued worl,. but it 
is safe to believe that in our efforts to rliscover the 
secrets of the universe only '1 beginning haR been 
made. No matter in what direction we may look we 
are aware of great unexplored territories, and even 
in those regions in which the greatest arlvam�es have 
been made it is evident that the lmowledge gained is 
almost inSignificant as compared with that which re­
mains to be learned. But this line of thought may learl 
t.o a conilition borderinl;' on hopelessness and despon­
dency, and surely we should avoid this condition, for 
there is much greater cause for rejoicing than for de­
spair. Our S1\ccessors will see more and see more 
clearly than we do, just as we see more and see more 
clearly than our predecessors. It is our duty to I,eep 
the worl, going without being too anxious to weigh 
the results on an absolute scale. It must be remem­
bered that the absolute scale is not a very sensitive 
instrument, and that it requires the results of genera­
tions to affect it markedly. 

On an occasion of this kind it seems fair to asl, the 
question: What does the world gain by scientific in­
vestigation? This question has often been asl,ed amI 
often answered, but each answer differs in some rc­
spects from the others and eaeh may he suggestive and 
worth giving. The question is a profound 'one, and no 
answer that can be given would be satisfactory. In 
general it may be said that the results of scientific in­
vestigation fall under three heads-the material, the 
intellectual, and the ethical. 

The material results are the most. obvious and they 
naturally receive the most attention. The material 
wants of man are the first to receive consideration. 
They cannot be neglected. He must have food and 
clothing, the means of combating disease, the means 
of transportation, the means of producing heat and a 
great variety of things that contribute to his bodily 
comfort and gratify his esthetic desires. It is not my 
purpose to attempt to deal with all of these and to 
show how science is helping to worl, out. the problems 
suggested. I shall have to content myself by pOinting 
out a few of the more important problems the solution 
of which depends upon the prosecution of scientific 
research. 

First, the food prohlem. Whatever views one may 
hold in regard to that which has come to be called 
"race suicide," it is certain that the population of thc 
world is increasing rapidly. The desirable places have 
been occupied. In some parts of the earth there is 
such a surplus of population that famines occur from 
time to time, and in other parts epidemics and floods 
r�lieve the embarrassment. We may fairly look for­
ward to the time when the whole earth will be over­
populaterl unless the production of food becomes more 
scientific than it now is. Here is the field for the work 
of the agricultural chemist who is showing us how 
to increase the yield from a given area and, in case of 
poor and worn-out soils, how to preserve anrl increase 
their fertility. It appears that the methods of culti­
vating the soil are still comparatively crude, and more 
and more thorough investigation of the processes in­
volved in the growth of plant.s is called for. Much 
has been learned since Liebig founded the science of 
agricultural chemistry. It was he who pointed out 
some of the ways by which it is possible to increase 
the fertility of a soil. Since the results of his inves­
tigations were given to the world the use of artificial 
fertilizers has become more and more general. 

But it is one thing to lmow that artificial fertilizers 
are useful and it is quite another thing to get them. 
At first bone du�t and guano were chiefly userl. Then 
as these became dearer, phosphates and potassium salts 
from the mineral l<ingdom came into use. 

At the Fifth International Congress for Applied 
Chemistry, held at Berlin, Germany, last June, Dr. 
Adolph Frank, of Charlottenhurg. gave an extremely 
interesting address on the subjE'ct of the' use of the 
nitrogen of the atmosphere for agriculture and the 
industries, which bears upon the problem that we are 
dealing with. Plants must have nitrogen. At present 
this is .. obtained from the great beds of saltpeter 
found on the west coast of South America-the so­
called Chili saltpeter-and also from the ammonia oh­
tained as a by-product in the distillation of coal. 
especially in the manufacture of col,e. The use of 
Chili saltpeter for agricultural purposes hegan about 
1860. In 1900 the quantity exported was 1.453,000 
tons, and its value ahout $60,000,000. In the same year 
the world's production of ammonium sulphate was 
about 500,000 tons, of a value of somewhat more than 
$20,000,000. Of these enormous quantities about three­
quarters finds application in agriculture. The use 
of these substances, especially of saltpeter, is increas­
ing rapidly. At present it seems that the successful 
cultivation of the soil is dependent upon the use of 
nitrates, and the supply of nitrates is limited. Unless 
something is done we may 1001, forward to the time 
when the earth. for lack of proper fertilizers, will not 
be able to produce as much as it now does, and mean­
while the demand for food is increasing. According to 
the most reliable estimations indeed the saltpet.er beds 
will be exhausted in thirty or forty years. Is there a 
way out? Dr. Fran], shows that there is. In the air 
there is nitrogen enough for all. The plants can make 
only a limited use of this directly. For the mO'lt 
part it must be in some form of chemical combination 
as:for example. a. nitrate or ammonia. The ('onversion 
of atmospheriC nitrogen iilto nitric acid would solye 

the problem, and this is now carried out. But Dr. 
Frank shows that there is another, perhaps more eco­
nomical, way of getting the nitrogen into a form suit­
able for plant food. Calcium carbide can now be made 
without difficulty and is made in enormous quantities 
by the action of a powerful electric current upon a mix­
ture of coal and lime. ThiH substance has the power of 
absorbing nitrogen from the air, and the product thus 
formed appears to be {�allable of giving up its nitro­
gen to plants, or, in other words, to be a good fertilizer. 
It is truc that thIs subject requires further investiga­
t.ion, but the results thus far ubtained are full of 
promise. If the outcome should be what we have rea­
son to hope, we may regard the approaching exhaustion 
of the saltpeter beds with equanimity. But, even with­
out this to pin our faith to, we have the preparation of 
nitric acid from the nitrogen and oxygen of the air to 
fall back upon. 

While spealdng of the food problem, a few words in 
regard to the artificial preparation of foodstuffs. I 
am sorry to say that there is not much of promise to 
report upon in this connection. In spite of the brilliant 
achievements of chemists in the field of synthesis it 
remains true that thus far they have not been able to 
make, except in very small quantities, substances that 
are useful as food!!, and there is absolutely no prospect 
of this res111t being reached within a reasonable timE'. 
A few years ago Berthelot told us of a dream he had 
had. This has to do with the results that. according 
to Berthelot. are to be brought about by the advance 
of chemistry. The results of investigations already 
accomplished indicate that, in the futurfl, methods will 
perhaps be devised for the artificial preparation of food 
from the water and carbonic acid so abundantly sup­
l)lied by nature. Agriculture will then become un­
necessary, and the landscape will not. he disfigured by 
crops growing in geometrical figures. Water will be 
obtained from holes three or four miles deep in the 
E'arth, and this water wi]] be above the boiling tempera­
ture, so that it can be used as a source of energy. It 
will be obtained in liquirl form after it has undergone 
a process of natural distillation, which will free it 
flOm all impurities, inclurling. of course. disease germs. 
The foods preparerl by artificial methods will also be 
free from micro!JE'fl. and t.here will ('oUflequently be less 
disease than at present. Further, the necessity for kill­
ing animals for food will no longer exist, and man­
Idnd will becomE' gentler and more amenable to higher 
influences. Thpre is, no doubt. much that is fascinat­
ing in this line of thought. but. whether it is worth fol­
lowing. depends upon the fun(lamental assumption. Is 
it at all prohable that chemists will ever be ahle to de­
vise methods for the artificial preparation of foodstuffs. 
I can only say that to me it rloes not appear probable 
in the light of the results thus far obtained. I do not 
mean to question the probability of t.he ultimate syn­
thesis of some of those substances that. are of value 
as foods. This has already been accomplished on the 
small scale, but for the most part the synthetical pro­
cesses employed' have involved the use of substances 
which themselves are the products of natural processes. 
Thus. the fats call be made, hut the suhstances from 
which they are made are generally obtained from na­
ture and are not themselves synthetical products. Emil 
Fischer has. t.o he sure, made very small quantities of 
sugars of different. Idnds, hut the task of building up 
a sugar from the raw material furnished by nature­
that is to say, from carbonic acid and water-presents 
such difficulties that it may be said to he practically 
impOSSible. 

When it comes to starch. and the proteids which 
are the other chief constituents of foodstuffs, t.he diffi· 
culties are still greater. There is not a suggestion of 
the possibility of making st.arch artificially, and the 
same is true of the proteids. In this connection it is, 
however. interesting to not.e that Emil Fischer, after 
his.remarl,able successes in the sugar group and the 
uric acid group, is now advancing upon the proteids. 
I have heard it said that at the heginning of his career 
he made out a programme for his life work. This 
iIJ('luded the solution of three great problems. These 
are the rletermination of the constitution of uric acid. 
of the sugars and of the proteids. Two of these 
problems have been solved. May he be equally suc· 
cessful with the third! EVE'n if he should be able to 
mal,e a proteirl. and show what it is. the problem of 
the artificial preparation of foorlstuffs will not be solv· 
ed. Inrleed. it will hardly he affected. 

Although science is not likely, within periods that 
we may venture to think of, t.o do away with the neces' 
sity of cultivating the soil, it is liI,ely to teach us how 
to get more out of the soil' than we now do. and thus 
put us in a position to provide for the generations that 
are to follow us. And this carries with it the thought 
that. unless scientific investigation is l,ept up, these 
coming generations will be unprovided for. 

Another way by which t.he food supply of the world 
can be incrE'ased is by relieving t.racts of land that are 
now used for other purposes than the cultivation of 
foodstuffs. The most interesting example of this ldnd 
is that presented hy the cultivation of indigo. There 
is a large demand for this substance. which is plainly 
founded upon esthetic desires of a somewhat rudi­
mentary kind. Whatever the calIse may be, the de­
mand exists. and immp)1se tracts of land have been 
and are still. rlE'vot.ed to the cultivation of the indigo 
plant. Within the past few yearfl scientific investiga­
tion has �hown that indigo can be n',ade in the fartory 
from suhsta.nces, the production of which does not 
for the mmlt part involve the c';ltivation of thfo soil. 
In 1900 according to '�!!e report of Dr. Brunck, Manag-
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ing Dir'ector of the Badisehe Anilin- und Soda-Fabrik, 
the quantity of indigo produced annually in the fac­
tory "would require the cultivation of an area of more 
than a quarter of a [lillion acres of land (390 square 
miles) in the home or the indigo plant." Dr. Brunck 
adds: "The first impression which this fact may be 
likely to produce, is that the manufacture of indigo 
will cause a terrible calamity to arise in that country; 
but, perhaps not. If one recalls to mind that India is 
periodically afflicted with famine, one ought not, with­
out further consideration. to cast aside the hope that it 
might be good fortune for that country if the immense 
areas now devoted to a crop which is subject to many 
viCIssitudes and to violent market changes were at last 
to be given over to the raising of breadstuffs and other 
food products." "For myself," says Dr. Brunck, " I  
do not assume to be a n  impartial adviser i n  this matter, 
but, nevertheless, I venture to express my conviction 
that the government of India will be rendering a very 
great service if it should support and aid the progress, 
which will in any case be irreSistible, of this impend­
ing change in the cultivation of that country, and would 
support and direct its methodical and rational execu­
tion." 

The connection between scientific investigation and 
health is so frequently the subject of discussion that I 
need not dwell upon it here. The discovery that many 
(liseases are due primarily to the action of microscopic 
organisms that find their way into the body and pro­
duce the ehanges that reveal themselves in definite 
Hymptoms is a direct consequence of the study of the 
phenomenon of alcoholic fermentation by Pasteur. 
Everything that throws light upon the nature of the 
action of these microscopic organisms is of value in 
dealing with the great: problem of combating disease. 
It has been established in a number of cases that they 
cause the formation of products that act as poisons 
and that the diseases are due to the action of these 
]Joisons. So also, as is well known, investigation has 
Hhown that antidotes to some of these poisons can be 
produced, and that by means of these antidotes the 
diseases can be controlled. But more important than 
this is the discovery of the way in which diseases 
are transmitted. With this knowledge it is possible 
to ]Jrevent the diseases. The great fact that the death 
rate is decreasing stands out ]Jrominently and pro­
claims to humanity the importance of scientific investi­
gation. It is, however, to be noted in this connection 
that the decrease in the death rate compensates to some 
extent for the decrease in the birth rate, and that, if 
an increase in population is a thing to be desired, 
the investigations in the field of sanitary science are 
contributing to this result. 

The development of the human race is dependent not 
alone upon a sU]Jply of food but upon a supply of 
energy in available forms. Heat and mechanical en­
ergy are absolutely essential to man. The chief source 
of the energy that comes into play is fuel. We are 
primarily dependent upon the coal supply for the con­
tinuation of the activities of man. Without this, un­
leRs something is to take its place, man is doomed. 
Statistics in regard to the coal supply and the rate at 
whieh it is being used up have so frequently been 
presented by those who have special Imowledge of this 
subject that I need not trouble you with them now. 
The only object in referring to it is to show that, 
unless by means of scientific investigation man is 
taught nt;lw methods of rendering the world's store of 
energy available for the production of heat and of mo­
tion, the age of the human race is measured by the 
extent of the supply of coal and other forms of fuel. 
By other forms of fuel I mean, of course, wood and 
oil. Plainly, as the demand for land for the production 
of foodstuffs increases, the amount available for the 
]Jroduction of wood must decrease. so that wood need 
not be taken into account for the future. In regard to 
oil, our Imowledge is not sufficient to enable us to 
mal,e predictions of any value. If one of the theories 
now held in regard to the source of petroleum should 
prove to be correct, the world would find much conso­
lation in it. According to this theory petroleum is 
not likely to be exhausted. for it is constantly being 
formed by the action of water upon carbides that in all 
probability exist in practically unlimited quantity in 
the interior of the earth. If this be true, then the prob­
lem of supplying energy may be reduced to one of 
transportation of oil. But given a supply of oil and, of 
course, the problem of transportation is solved_ 

What are the other practical sources of energy? The 
most important is the fall of water. This is being 
utilized more and more year by year since the methods 
of prodUCing electric currents by means of the dynamo 
have been worked out. There is plainly much to be 
Iparned before the energy made available in the imme­
<liate neighborhood of the waterfall can be transported 
long distances economically, but advances are being 
made in this line, and already factories that have 
hitherto been dependent upon coal are making use 
of the energy derived from waterfalls. The more 
rapidly these advances take place the less will be the 
demand for coal, and if there were only enough water­
falls conveniently situated. there would be no difficulty 
in furnishing all the energy needed by man for heat 
or for motion. 

It is a fortunate thing that. as the population of the 
earth increases, man's tastes become more complex. 
If only the simplest tastes prevailed. only the simplest 
occupations would be called for. But let us not lose 
time in idle speculations as to the way this primitive 
con<lition of thing's would affect man's progress. As 
a matter of fact his tastes are becoming more complex. 

Things that are not dreamed of in one generation be­
come the necessities of the next generation. Many of 
these things are the direct results of scientific investi­
gation. No end of examples will suggest themselves. 
Let me content myself by reference to one that has of 
late been the subject of much discussion. The -develop­
ment of the artificial dye-stuff industries is extremely 
instructive in many ways. The development has been 
the direct result of the scientific investigation of things 
that seemed to have little, if anything, to do with this 
world. Many thousands of workmen are now employ­
ed, and many millions of dollars are invested, in the 
manufacture of dye-stuffs that were unknown a few 
years ago. Here plainly. the fundamental fact is the 
esthetic desire of man for colors. A colorless worl<l. 
would be unbearable to him. Nature accustoms him 
to color in great variety of combinations, and it be­
comes a necessity to him. And his desires increase as 
they are gratified. There seems to be no end to de­
velopment in this line. At all events, the data at our 
disposal justify the conclusion that there will be a de­
mand for every dye that combines the qualities of 
beauty and durability. Thousands of scientifically­
trained men are engaged in work in the effort to dis­
cover new dyes to meet the increaSing demands. New 
industries are springing up and many find employment 
in them. As a rule the increased demand for labor 
caused by the establishment of these fndustries is not 
offset by the closing up of other industries. Certainly 
it is true that scientific investigation has created large 
demands for labor that could hardly find employment 
without these demands. 

The welfare of a nation depends to a large extent 
upon the success of its industries. In his address as 
president of the British Association for the Advance­
ment of Science given last summer Sir Norman Lock­
yer quotes Mr. Chamberlain thus: "I do not think it 
necessary for me to say anything as to the urgency 
and necessity of 'scientific training. It is not 
too much to say that the existence of this country, as 
the great commercial nation, depends upon it. 
It depends very much upon what we are doing now, 
at the beginning of the twentieth century, whether at 
its end we shall continue to maintain our supremacy 
or even equality with our great commercial and manu­
facturing rivals." In another part of his address Sir 
Norman Lockyer says: "Further, I am told that the 
sum of £ 24,000,000 is less than half the amount by 
which Germany is yearly enriched by having improved 
upon our chemical industries, owing to our lack of 
scientific training. Many other industries have been 
attacked in the same way since, but taking this one 
instance alone, if we had spent this money fiftv years 
ago, when the Prince Consort first called attention to 
our backwardness, the nation would now be much 
richer than it is, and would have much less to fear 
from competition." 

But enough on the purely material side. Let us turn 
to the intellectual results of scientific investigation. 
This part of our subject might be summed up in a few 
words. It is so obvious that the intellectual condi­
tion of mankind is a direct result of scientific investi­
gation that one hesitates to make the statement. The 
mind of man can not carry him much in advance of his 
Imowledge of the facts. Intellectual gains can be made 
only by rliscoveries, and discoveries can be made only 
by investigation. One generation differs from another 
in the way it looks at the world. A generation that 
thinks the earth is the center of the universe differs 
intellectually from one that has learned the true posi­
tion of the earth in the solar system, and the general 
relations of the solar system to other similar systems 
that make up the universe. A generation that sees in 
every species of animal and plant evidence of a special 
creative act differs from one that has recognized the 
general truth of the conception of evolution. And so 
in every department of knowledge the great generaliza­
tions that have been reached through the persistent 
efforts of scientific investigators are the intellectuai 
gains that have resulted. These great generalizations 
measure the intellectual wealth of mankind. They are 
the foundations of all profitable thought. While the 
generalizations of science belong to the world, not 
all the world takes advantage of its opportunities. 
Nation differs from nation intellectually as individual 
rliffers from individual. It is not. however. the pos­
session of knowledge that makes the efficient individual 
and the efficient nation. It is well Imown that an in­
dividual may be very learned and at the same time 
very inefficient. The question is, What use does he 
make of his knowledge? When we speak of intellectual 
results of scientific investigation, we mean not only 
accumulated knowledge. but the way in which this 
knowledge is invested. A man who simply accumu­
lates money and does not see to it that this money is 
carefully invested. is a miser. and no large results 
can come from his efforts. While, then, the intellectual 
state of a nation is measurerl partly by the extent to 
which it has taken possession of the generalizations that 
belong to the world. it is also measured by the extent to 
which the methods by which knowledge Is accumu­
lated have heen brought into requiSition and have 
become part of the equipment of the people of that na­
tion. The intellectual progress of a nation rlepends 
upon the adoption of scientific methods in dealing with 
intellectual problems. The scientific method is appli­
cable to all kinds of intellectual problems. We need it 
in every department of activity. I have sometimes 
wondered what the result would be if the scientific 
method could be employed in all the manifold problems 
connected with the management of a government. 

Questions of tariff, of finance, of international relations 
would be dealt with much more satisfactorily than 
at .present if the spirit of the scientific method were 
breathed into those who are called upon to deal with 
these questions. It is plain, I think, that the higher 
the intellectual state of a nation the better wiII it 
deal with all the problems that present themselves. As 
the intellectual state is a direct result of scientific in­
vestigation, it is clear that the nation that adopts 
the scientific method wiII in the end outrank both in­
tellectually and industrially the nation that does not. 

What are the ethical results of scientific investiga­
tion? No one can tell. There is one thought that in 
this connection I should like to impress upon you. 
The fundamental characteristic of the scientific method 
is honesty. In dealing with any question science asks 
no favors. The sole object is to learn the truth, and 
to be guided by the truth. Absolute accuracy. absolute 
fidelity, absolute honesty are the prime conditions of 
scientific progress_ I believe that the constant use of 
the scientific method must in the end leave its impress 
upon him who uses it. The results will not be satis­
factory in all cases, but the tendency will be in the 
right direction. A life spent in accordance with scien­
tific teachings would be of a high order. It would prac­
tically conform to the teachings of the highest types 
of religion. The motives would be different, but so 
far as conduct is concerned the results would be prac­
tically identical. I need not enlarge upon this subject. 
Unfortunately, abstract truth and knowledge of facts 
and of the conclusions to be drawn from them do not 
at present furnish a sufficient basis for right living in 
the case of the great majority of mankind, and science 
can not now, and I do not believe it ever can, take the 
place of religion in some form. When the feeling 
that the two are antagonistic wears away, as It is 
wearing away, it will no doubt be seen that one sup­
plements the other, in so far as they have to do with 
the conduct of man. 

What ar'l we doing in this country to encourage 
scientific investigation? Not until about a quarter of a 
century ago can it be said that it met with any en­
couragement. Since then there has been a great 
change. Up to that time research was sporadic. Soon 
after it became almost epidemic. The direct cause of 
the change was the establishing of courses in our uni­
versities for the training of investigators somewhat 
upon the lines followed in the German universities. 
In these courses the carrying out of an investigation 
plays an important part. This is, in fact, the culmina­
tion of the course. At first there were not many fol­
lowing these courses, but it was not long before there 
was a demand for the products. Those who could pre­
sent evidence that they had followed such courses were 
gE'nerally given the preference. This was especially 
true in the case of appointments in the colleges, some 
colleges even going so far as to decline to appOint 
any one who had not taken the degree of doctor of 
philosophy, which is the badge of the course that in­
volves investigation. As the demand for those who 
had received this training increased, the number of 
those seeking it increased at least in the same pro­
portion. New universities were established and old 
ones caught the spirit of the new movement until 
from one end of the country to the other centers of 
scientific activity are now found, and the amount of re­
search work that is done is enormous compared with 
what was done twenty-five or thirty years ago. Many 
of those who get a taste of the work of investigation 
bE'come fascinated by it and are anxious to devote their 
lives to it. At present, with the facilities for such 
work available, it seems probable that most of those 
who have a strong desire and the necessary industry 
and ability to follow it find their opportunity some­
where. There is little danger of our losing a genius 
or even one with fair talent. The world is on the look­
out for them. The demand for those who can do goorl 
research work is greater than the supply. To be sure 
the rewards are not as a rule as great as those that 
are likely to be won by the ablest members of some 
other professions and occupations, and as long as this 
condition of affairs continues tl) exist there wiII not 
be as many men of the highest intellectual order en­
gaged in this work as we should like to see. On the 
other hand, when we consider the great progress that 
has been made during the last twenty-five years or so, 
we have every reason to take a cheerful view of the 
future. If as much progress should be made in the 
next quarter century, we shall, to say the least, be 
able to compete with the foremost nations of the world 
in scientific investigation. In my opinion this prog­
ress is largely dependent upon the development of our 
universities. Without the opportunities for training 
in the methods of scientific investigation there will be 
but few investigators. It is necessary to have a large 
number in order that the principle of selection may 
operate_ In this line of work as in others, many are 
called, but few are chosen. 

Another fact that is working advantageously to in­
crease the amount of scientific research done in this 
country is the support given by the government in its 
different scientific bureaus. The Geological Survey, the 
Department of Agriculture, the Coast and Geodetic 
Survey, the National Bureau of Standards and other 
clepartments are carrying on a large amount of excel­
lent scientific work, and thus helping most efficiently 
to spread the scientific spirit throughout the land. 

Finally, two exceedingly interesting experiments in 
the way of pncouraging scientific investigation are now 
attracting the attention of the world. I mean. of 
course, the Carnegie Institution, with its endowment of 
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$10,000,000, and the ROl'kefeller Institute. devote<1 to 
investigations in the field of medicine, whkh will no 
doubt be adequately endowed. It is too eal'ly to .ex­
press an opinion in regard to the influence of these 
great foundations upon the progress of scientific in­
vestigation. As both will make possible the carrying 
out of many investigations that would otherwise prob­
ably not be carried out, the chances of achieving valu­
able results will be increased. The danger is that those 
who are responsible for the management of the funds 
will be disappointed that the results are not at once 
of a striking character. and that they will be tempted 
to change the method of applying the· money before 
those who are using it have had a fair chance. But 
we who are on the outside know little of the plans of 
those who are inside. All signs indicate that they are 
making an earnest effort to solve an exceedingly diffi­
cult problem. and all who have the opportunity should 
do everything in their power to aid them. 

In the changes which have been brought about in 
the condition of science in this country since 1848, it 
is safe to sa.y that this association has either directly 
or Indirectly played a leading part. It is certain that 
for the labors of scientific men increased facilities and 
a wider usefulness have been procured.-IuA REM:U;N. 

AN EXPERIMENTAL ELECTR IC RAILROAD. 
IN the development of electric traction apparatus the 

knowledge gained from experiments conducted under 
practical operating conditions is of special value. To 
provide a suitable plant for such experiments, the Gen­
eral Electric Company. in i896, constructed a railroad 
along the bank of the Erie Canal opposite the Schenec­
tady Works, which road has been in constant use ever 
since. When a new railway motor. control system, or 
other item of railway equipment has been designed and 

is a suspended channel iroll. Along the greater part 
of the track, the conductor consists of a 30-pound T 
rail mounted on insulating blocks of wood. and pro­
te(ted by a strong wooden cover, erected in substan­
tially the same manner as the channel iron covering 
in the yard, the only difference being that a wooden 
plank replaces the channel iron used in the yard. The 

truck car carries four of these shoes. At specially com­
plicated slip switches it may be found difficult to locate 
the third-rail so that the gap may be spanned by the 
shoes, and for other reasons it may at places be im­
practicable to continue it beside the track. In such 
ca.ses a short length of rail or wire may he installed 
overhead, current being collected by means of an extra 
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DETAILS OF PROTECTED THIRD·RAIL AND SHOE. 

Top of third-rail is 3 inches above top of running-rail. 

rail has been in operation during severe winter weather 
w;thout accident or trouble from ice deposits. 

The form of protection used possesses the advantages 
of simplicity arid low first cost, while being very ef­
fective for every purpose for which protection is 
needed. It guards the third-rail from deposits of ice, 
affords protection against shocks to persons crossing 
the tracks, or to employes working on the line, and 
reduces to a minimum the possibilities of short circuits 
due to the careless handling of track tools_ The third­
rail is located with its center 28 inches from the gage 
!we of the nearer track rail, and with its top 3 inches 

shoe on the top of the car. An example of this con­
struction can be seen in the car barn, where it has been 
put In for the purpose of moving cars out. 

For testing and developing alternating current 
apparatus there are installed throughout the length of 
the line three overhead trolley wires, Insulated suf­
ficiently to permit of their heing worked up to 10,000 
volts pressure. For the greater part of their length 
these lines hang from parallel steel span wires which 
are attached to 10,OOO-volt insulators at the cross arms 
of the poles. This catenary suspension forms a sim­
ple, inexpensive, and efficient means of securing a 
highly insulated trolley wire, which is especially suit­
able for the equipment of the straight part of the track. 
Over a portion of the track, and especially at the curves. 

'fHIRD-RA1L SHOK 

A VIEW ON THE EXPERIMENTAL ROAD. the trolley wires are carried by porcelain lined hangers 
so designed that the wires are freely suspended but 
cannot approach one another. built, it is thoroughly tested and perfected before it 

is finally put on the market-the test often extending 
over several months. The General Electric Railroad 
thus affords the means of detecting and eliminating de­
fccts which might! appear in practical operation, besides 
enabling new ideas to be investigated and developed 
under actual operating conditions. 

The railroad consists of a car shop, in which cars are 
stored and equipped, together with a switching yard, 
and abQut 11-3 miles of single track, standard gage, 
composed of 85-pound rail laid in stone ballast. 

The line is equipped so as to enable power to be 
supplied either by continuous or alternating current. 
For the testing of apparatus using continuous current, 
power is brought from the works' power-house to a 

SHOE ENTERING PROTECTED THIRD-RAIL_ 

switch-house beside the track, in which is installed a 
recording wattmeter for measuring the energy supplied 
to the apparatus being tested. Thence it passes to 
feeders running the whole length of the track, con­
nected at intervals to a third-rail from which current 
is drawn by the apparatus under test, and returned to 
the power-house through the track rails. 

The third-rail has a protective covering throughout 
Its length. The rail is of rectangular section rounded 
at the top, weighs 80 pounds per yard, and is mounted 
on insulating blocks of artificial stone. The covering 

above the track rail. This position has been chosen as 
it is often essential that steam locomotives should 
.run over the tracks of an electric road, consequently it 
is desirable to recommend, as standard, a position 
which will provide the necessary clearance for even the 
large low-pressure cylinders of compound steam loco­
motives. The channel iron or plank protection is 
6 or 8 inches wide and is attached to brackets, screwed 
to the ends of extra long ties which support the cover­
ing about 21h inches above the rail-a slight gap be­
ing left between the ends of each length, when of metal, 
to separate them electrically. 

The third-rail shoe has been specially designed to 

A portion of the track is provided with the necessary 
equipment for supplying power through surface con­
tact studs, and here different types of switches and 
st.uds are given service tests. In the General Electric 
Surface Contact System, there are two rows of contact 
studs between the tracks, but only one is connected to 
thE: high potential side of the line. From the studs of 
this row the current is taken by means of a sliding 
shoe, and after passing through the motors is returned 
by means of a second shoe to the studs of the other 
row. From these it passes to the track ralls through 
the energizing coils of the switches which connect the 

THREE-PHASE LINE WITH CATENAR� SUSPE�SlON. 

work on such a form of rail, paSSing with ample clear­
ance under the protective covering. It consists of a 
cast iron plate hinged at the point of support and kept 
in contact with the rail by means of a spring. This is 
carried by brackets adjustable for height to allow for 
wE:ar-the brackets being bolted to an insulating tim­
ber attached to the truck journal boxes. The third­
rail may be located on either side of the track as con­
venient, and since gaps in its continuity are necessary 
at switches and crossings, each truck is equipped with 
two shoes, one midwayan each side, so that a double 

high potential studs to the feed·er. Thus none of the 
studs are alive except those which are beneath the car 
when the motors are taking current from the line. At 
starting, the switch corresponding to the contact stud 
under the shoe is operated by a small storage battery 
carried on the car and thrown in by the act of starting_ 
Succeeding switches are operated by the motor current. 
The battery is kel)t charged by passing a portion of_ the 
motor current through it, and in addition to operating 
the contactors, it serves to light the car. The switches 
corresponding to about 200 yards of track studs are 
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collected together in a vault to which the main and 
track feeders are brought. On the General Electric 
Railroad the vault is represented by a shed, equal in 
size and shape, in which the switches are located. 

The tests are almost as varied as the apparatus used 
in railroad work, and comprise operating tests on elec· 
tric locomotives, heat runs on railway motors, tests of 
ccntrollers and control systems, tests of train resist· 

CaR EQ U I PPE D WITH O V ERH EAD CONTACT 
D EVICE. 

ance and wind effect, tests of the possibilities of elec· 
tric apparatus for securing high acceleration, etc .. be· 
sides investigations of the causes of troubles that have 
arisen in practical operation. Ample power is avail· 
able for any test that may i>e required, so that there 
is no difficulty in completely realizing service condi· 
tions. Some interesting comparative tests were recent· 
Iy made to determine the relative merits of steam loco· 
motives and electric motors for heavy traction work. 
These tests showed that the electric motor could accel· 
erate a train more quickly than a steam locomotive 
with the same weight on drivers, on account of the 
longer sustained draw·bar pull of the electric motor in 
comparison to the decrease in draw-bar pull of the 
steam locomotive due to changing cutoff. 

'fhe cars on which apparatus is usually mounted for 
test, are six in number. 

The particulars of the operation of a train or motor 
are accurately recorded by automatic instruments spe­
cially designed for such work. A Boyer speed recorder 
is driven from one of the train wheels, and draws a 
curve showing the speed after running any distance. 
To this has been added a second drum, motor driven 
to feed the paper at a uniform rate, on which is drawn 
the speed in terms of the time. An automatic volt­
meter records the €lectric pressure, on paper driven at 
a uniform rate,  and thus shows the variation of volt · 
age with time ; and a recording ammeter in the same 
way draws a curve between current and time. The two 
latter instruments are similar in construction, action 
and appearance. The force to actuate a light and well· 
damped recording pen is obtained in both instruments 
by a uniform current in a movable coil and a current 
in the fixed coils which, in the ammeter, is the main 
current, and in the voltmeter is a current propo rtional 
to the voltage. In connect ion with these instruments, 
a chronometer is employed to complete a circuit for an 
instant at intervals of five seconds, causing an extra 
marker to record the instant of contact on each of the 
record papers. 

The curves thus automatically drawn form the basis 
of all calculations on the operation of the apparatus 

e!,ercr expended in the coils of the motors is deduced 
from their resistance and from the average value of 
the square of the current, which average is obtained 
by replotting the current curve on polar co-ordinate 
paper, so that the radius at any point is proportional 
to the motor current, and the angular distance from 
the beginning of the curve to the time. The area of 
the curve so plotted is proportional to the energy lost 
in the copper circuits of the motor during the run. 
From the mean motor current while the controller is 
being operated, and the mean voltage while it is held 

HOY ER A U TOMATlO SPEED RECORD ER. 

on a running pOint are obtained the two portions 01 
thl' core loss curve, since the loss in the iron for any 
particular voltage and current is always known from 
sl;ecial tests on the motor. Thus the average rate at 
which energy has to be dissipated in the motor is 
determined. 

If the motors are of a new type the schedule may 
be repeated until the temperature is steady, and a suc­
cession of such heat runs enables curves to be plotted 
from which the heating when making any particular 
ll ['hedule is deduced. 

A U TO M A TIC RECORDING VOLTMETER. 

Such information, obtained under actual operating 
conditions, is indispensable where the performance of 
a piece of apparatus has to be predetermined from :l 
knowledge of the service it is required to stand. 

ELECTR I C ITY I N  MANUFACTURING PLANTS.* 

IN considering the relative merits of alternating and 
direct current for motor driving, it is the writer's 
opinion that if the induction motor had been the first 
to enter the field there probably would have been no 
room for argument, because its merits are so great that 

l ARD LOCO MO'l'l V I!.. 

lII:der te"t. Let it be the performance of a train with '1 
given equipment and making a given schedu l e  that is 
required ; then the curves give all there is to be known 
about the acceleration, veloci ty, current. and energy 
taken from the line, while from them the motor losses 
are imm�diately obtained, whence their templ'rature 
rise after a period of service all the schedule is de­
duced. The train eharacteri:,t ies are (lirectly copied 
from the recorded curves, the ampere Hcale (Iepending 
on the number of motors in parallel on the line. The 

there would have been little incentive to dl'velop 'lny­
thing else. It happened, however. that although al­
ternating current was the first. as it is the natural 
product of any machine without special commutating 
devices, it was some time before a commercially prac­
ticable alternating current motor appearerl . and the 
direct current motor, being first in the field and being 
undoubtedly meritorious, acquired the vogue which 

• Abstract of paper by Walt r M. McFarland before tbe Soci"ty of 
Naval Arcbitecl.l1 and Marine Engineers, 

always comes to that with which people are familiar. 
Mechanically the induction motor appeals at once to 

every practical man as the better device. The coils 
of wire are entirely stationary, while the rotating 
part consists of disks of sheet steel inclosed by massive 
composition end rings, which latter are connected by 
stout bars of copper bedded in slots in the steel sheets. 
The direct current motor, on the contrary, has Its coill:J 
movable as well as stationary, and, while these do not 
often give trouble, they are not so simple and mechan­
ical as the rotating part of an induction motor. The 
dIrect current motor has an additional feature which 
is entirely absent in the alternating current motor­
the commutator and brush holder. These are the parts 
!'f'fjuiring most attention and the ones most liable to 
1;we trouble, alt.hough the modern methods of design 
and manufacture have reduced this to a minimum. 
'fhe efficiency of the induction motor is fully equal to 
that of the direct current motor and indeed is slightly 
uHter over most of its range of capacity. 

Thus far it might seem that everything is so greatly 
in favor of the induction motor that there could be no 
room for choice ; but this type has one defect, namely, 
it is a constant speed motor. an(1 many of the foremost 
advocates of individual tool driving want a motor 
whose speed can be varied through a wide range. While 
it is entirely possible to make an induction motor 
whose speed can be varied. the extreme simplicity of 
the first type is lost on account of the slip rings, which 
nre used to enable the variable speed to he obtained by 
t hrowing resistance into the circuit. These, while not 
, ;') liable to derangement as the commutator of a direct 
current machine, do add a slight additional complica­
tion. Before going on to explain some of the different 
methods by which variable speed is obtained with di· 
rect current motors, it may be mentioned t.hat in the 
New York Shipbuilding Company and also in the steam 
engineering plant at the Brooklyn navy yard, the sim­
plest type of induction motor is used, and the variable 
speed is obtained by means of belts and cone pulleys. 
In the opinion of the writer this method is entirely 
sa tisfactory and gives an adequate range of ' speeds 
with extreme simpliCity. 

It may be well to mention, in speaking of direct cur­
rent motors, that apart from crane service, the type of 
motor almost universally used in industrial plants is 
the shunt motor, so called because the field circuit is 

T H E  PROT ECTED 'fH I RD-RAIL. 

a shunt from that of the armature. The shunt motor 
is inherently self-regulating, and within moderate lim­
it3 the speed remains constant without regard to the 
load coming upon it. One of the simplest methods of 
varying the speed is by varying the field strength, 
which can be done by introducing a suitable rheostat 
in the field circuit, and as only a small portion of the 
current goes through this circuit anyhow, the loss is 
immaterial. The speed can also be varied by introduc­
ing resistance in the armature circuit to cut down the 
E. M. F. acting upon the armature, but this is objec· 
tionable on account of the large amount of energy 
wasted as heat in the resistance. 

Another method which has been used with decided 
success and simp licity is the three-wire system from 
a single generator in connection with field regulation, 
which enables the speed of the motor to be varied 
sufficiently to meet all practical purposes. 'fhe three­
wire system is obtained by utilir-ing a special generator 
somewhat resembling a rotary converter ; that is, in 
addition to the brushes and commutator furnishing 
direct current. leads are brought out from the arma­
ture winding to two or more slip rings placed upon the 
armature shaft. From these Slip rings alternating CUl'­
rent is taken, and if this is passed through an auto­
transformer, and a lead is tapped from the middle of 
the transformer coil, this lead wiI I always have a po­
t!?ntial midway between that of the terminals on the 
direct side of the machine, thus securing at the motor 
two voltages, one equal to twice the other. By field 
regulation the speed can be varied through a ratio or 
about one to three, so that with this variation com­
bined with the two voltages of the three-wire system 
we get a range of six speeds, which, in general, will 
be amply sufficient. 

Another system. known as the multi-voltage system, 
has also been used to some extent with direct current 
motors, consisting of a number of circuits working at 
different voltages. Suppose that, commencing with a 
negative wire, the voltage rises to 60 at the second 
wire, 1 40 at the third, and 250 at the fourth, thus giv­
ing intervals of GO.  SO and 1 1 0 volt.fI . It is obvious that 
we can get any of the th rel' vo ltagl's hy the ipterval'l, 
lind by varying wires we can ,ret in all Hix voltar,es. 
If the field of the motor is constan tly exci ter! at, say 
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250 volts, the several voltages applied to the armature 
will give as many different speeds, and the gaps be­
tween may be filled in by slightly varying the field exci­
tation. The oujection to this system is the complica­
tion of the generating apparatus and of the wiring. 

Still another system is that called, after the name of 
its inventor, the Ward-Leonard system, which depends 
upon supplying a current of varying voltage to the mo­
tor by varying the field strength of the generator, the 
field of the motor being constantly excited from an in­
dependent constant potential circuit. This is the sys­
tem employed for turret turning on board naval vessels, 
where it has worked very successfully, and it was de­
scribed in detail some years ago in a paper before the 
Society, so that we need not go into it further here. 
It will be seen that the objection to this system is its 
enormous complication when attempting to apply it to 
so large a number of motors as would be found in a 
manufacturing establishment. 

An advantage of the induction motor is that from its 
construction there is no danger from a short circuit, 
because the bars in the rotating part are purposely 
short-circuited. F'urther, this motor will stand being 
brought to a full stop for a moment with the full cur­
rent upon it without any resulting damage, while such 
an occurrence with a (!ired current motor wo uld cer­
tainly burn out the inSUlation, if not doing still greater 
damage. As a result of this it is not necessary to fit 
circuit breal,ers or fuses to take care of these motors. 
In the small sizes the motor can be started up by sim­
ply clOSing the circuit by means of an ordinary switch, 
and in the larger sizes practically the same thing is 
done, as a two-throw switch is used in connection with 
an auto'starter, which is simply a small transformer 
arranged to give half the line voltage in starting up. 
The ouject is not so much the protection of the motor 
itself as to avoid the demand for a large amount of 
current from the generating system. as the starting 
cu rrent without the tl"ansformer would ue somewhat 
I I l O rl' than twicp full- load current. In the case of the 
(I i rl'ct-current motor it is, of course, necessary to start 
th rough' 

the rheostat, so that the full voltage only 
cOllies on when the motor is U I) to speed. 

I n  rega rd to individual and group driving some engi­
ncers go so far as to say that they would have a motor 
for each tool, even if it involved going to sizes as small 
as one-quarter horse power, but the writer is inclined 
to believe that the judgment of more conservative 
engineers is favorable to individual driving where the 
power required will be, say, from five to ten horse 
power and upward, and for group driving where the 
individual tools would require less than those amounts. 
In any large plant there are numerous small tools, such 
as drill presses, screw-cutting machines, light lathes, 
etc., which are in any case located together, and where 
it is perfectly easy to drive them as a group. The aver­
age power required for such a group will be quite uni­
form, and when they are group driven a moderate­
sized motor, with its relatively high efficiency, can be 
used with a fairly steady load, thus contributing to the 
efficiency of the general system, as well as of the par­
ticular group, and materially reducing the first cost 
of the installation. 

ELECTRONS AND ATMOSPHERIC ELECTRICITY.* 

O ;oo; t; re�;ult of the development of the new theory of 
eleetrons i s  lil,ely to be a great addition to our knowl­
edge of the causes and phenomena of atmospheric elee­
t rii-ity. 

E h ;ter and Geitel have made numerous experi�ents 
to asc'ertain the rate at which an electroscope loses 
its charge in different localities and in different states 
of the weather. They found that the rate of leak was 
greater at high altitudes than at low ones, and that 
on the tops of mountains negative electricity escaped 
faster than positive. The latter phenomenon is evi­
dently due to the fact that the negative charge of the 
earth accumulates at the mountain peak and repels 
with greater intensity the negative charge of the 
electroscope. The experiments made in different states 
of the weather showed that the rate of leakage was 
much smaller in mist and fog than when the weather 
was bright and clear. 

Investigations into the nature of electric conduc­
tivity in gases, have shown that electricity can only 
pass through a gas when it is carried by means of 
free positive or negative ions or carriers. The positive 
ions are mmally uncombined atoms or positive elec­
trons and the negatiTe ions are the so-called negative 
elect ,:ons, or corpuscles, whose mass is only about one­
thousandth part of the mass of an atom of hydrogen, 
though their negative charge is equal in quantity to 
the positive charge of the pos ftive electron. One con­
sequence of this is that under the influence of anoequal 
electric for!'e the negative electron moves much faster 
than the positive electron. 

The rate at which a charge(1 eleetroscope loses its 
!'harge. is thus a measure of the percentage of free 
electrons in the atmosphere. Anot!her method of meas­
uring the percentage of free electrons in the atmos­
phere has heen devised by Prof. Ebert, of Munich. In 
his apparatus an aspirator driven by clockwork draws 
a definite quantity of air through the annular space 
between the two coaxial cylinders, the inner cylinder 
resting dire!'tly on an electroscope, while the outer 
is connected to earth. If the capacity of the system 
and the quantity of air drawn through it in a given 
time are known, then one can ( from the number of 
,"olts indicating the loss of potential during the time ) 
caleulate in ahRolute measure the Quantity of electric-

;t: l�'rom t i ll' gkrtrirnl R('vil'w, London. 

ity contained in a cubic meter of air, and from that dE:­
duce its charge of free electrons. 

Determinations made with this apparatus in Swit­
zerland showed that the charges of electrons found at 
the surface of the earth depended on changes going 
on in the higher strata of the atmosphere. Thus, 
dur.ing the Fohn ( a  violent south wind) , the charge 
of electrons was not only absolutely very high, but 
the normal preponderance of negative electrons was 
changed to a decided preponderance of positive elec­
trons. Experiments in balloons have shown that the 
charge of electrons in the atmosphere incrpases rapidly 
with the altitude. There is consequent iy a higher 
degree of conductivity of the air about mountain peaks, 
and as the negative charge of the earth accumulates 
at these peaks, both the mobility of the negative elec­
trons and the force acting upon them are great. The 
negative electrons are consequently driven away, and 
a great excess of positive electrons is left in the air 
surrounding mountain peaks. When the south wind 
blows over the mountain crests, the air, charged with 
positive electrons, is driven down into the valleys. 

This changing of the electronic content of the atmos­
phere appears to have a speCific effect on the human 
organism. Czermak, who has studied this phenomenon 
in the Fohn region at Innsbruck, is disposed to con­
nect the increase in the density of positive electrons 
with the so-called Fohn sickness which attacks sensi­
tive persons, and for which, up to this time, no satis­
factory explanation has been found. In this connection, 
the results of the Monte Rosa expedition, for the inves­
tigation of mountai n  sickness, recently reported on by 
Caspari, are very interesting. It was found that the 
electronic content attained a very high figure in hollows, 
caves, and chasms which communicate with the open air ,  
but a t  the same time contain a considerable quantity of 
quiet, stagnant air. Now, according to the experience 
o f  mountain guides, it is in such partially inclosed 
spaces that the complex phenomena of mountain sick­
ness are most apt to occur, even where altitude offers 
no predisposing cause for this effect. In a passage on 
Monte Rosa, notorious for its mountain sickness, Cas­
pari found with the Elster-Geitel apparatus an enor­
mously large charge of electrons. 

The normal distribution of positive and negative 
electrons at different altitudes may be greatly disturb· 
ed by vertical air currents, such as are produced when 
the surface of the earth is greatly heated by the sun 
in the summer time. The ultra-violet element in sun­
light causes the earth to freely discharge negative elec­
trons into the stratum of air in contact with the 
earth's surface, and this when heated carries its charge 
of electrons to considerable heights. Recently it has 
been discovered that a peculiar stratification exists 
in the air which so subdivides the whole column of air 
above us that the temperature and amount of aqueous 
vapor suddenly change their value in passing from 
one stratum to another. These stratifications are ot 
the greatest importance for the formation of clouds. 
Now it is noteworthy that with each entrance into a 
new stratum there has been observed a sudden change 
in the electronic charge and also in the proportion in 
which the positive and negative charges are mixed 
in these strata. Therefore, just as each stratum Is 
characterized by a certain temperature and moisture, 
so it is also characterized by certain electrical prope,'­
ties which seem to be conditioned chiefly by its origin. 

In the stratum of cumulus clouds about 2,000 meters 
above sea level, Ebert repeatedly found charges of elec­
trons more than four times as great as those on the 
earth's surface. 

At the earth's surface, under normal conditions, 
there is a charge of one to three electrostatic units 
per cubic meter of free electronic electricity, there be­
ing a slight excess of the positive charge over the nega­
tive. With increasing altitude the positive and nega­
tive electronic charges become more nearly equal, hut 
the total number of free electrons increases. At an 
altitude of 3 kilometers there is a total charge of 
more than 4 electrostatic units per cubic meter. Con­
rad has estimated from Elste,' and Geitel's determina· 
tions that the amount of electricity in 1 gramme of 
the water of a cumulus cloud amounts to 1-36 of 10-" 
of a coulomb. Within a dense cloud there was, ac­
cording to Conrad's measurements, 5 grammes of water 
per cubic meter. There was consequently an electric 
charge per cubic meter of the cloud of about 1-7 of 
10-' of a coulomb. This approximates very closely to 
the charge of 4 electrostatic units, i . e., 4-30 of 10-' 
coulomb found by Ebert to be the free electronic 
charge in the air at a height of 3 kilometers, and the 
electronic charge appears to have been entirely ab­
sorbed by the moisture of the cloud. 

The explanation of this phenomenon is to ue found 
in the experiments of C. T. R. Wilson, who found that 
in slightly supersaturated air free from dust, electrons 
acted as nuclei for the condensation of moisture. When 
the supersaturation reaches a certain limit, the par­
ticles of moisture form first round the negative elec­
trons. If the supersaturation is still further increased, 
the particles of moisture are formed round the posi­
tive electrons. If the air is not free from dust, the 
particles of dust act as nuclei for particles of 
moislure before the negative electrons. Thus, if 
a gtratum of air contains dust particles and both 
positive and negative electrons, the first result of a. 
gradually increasing supersaturation is a condensation 

. of moisture auout the particles of dust. If this mois­
ture falls as rain, the rain will be electrically neutral. 
The second condensation takes place round the nega­
tive electrons, and this may result in a shower of 
rain with a negative electric chan!;e. The thi rd eOIl-

densation, if the supersatu1'ation goes fa,' enough, will 
be auout the positive electrons, and the shower of rain 
which may result will be positively electrifiecl. The 
neutral, negative and positive showers of rain follow­
ing each other in succession have been observed uy 
Elster and Geitel. The particles of moisture formed 
may not be large enough to fall as rain, and the 
process described above may only lead to the formation 
of positively and negatively charged clouds separated 
from each other by a greater or less distance. This 
condition is evidently favorable to a discharge of 
lightning between the two clouds. If a negatively 
charged cloud approaches sufficiently near to the 
earth's surface, a discharge of lightning takes place 
between the cloud and the earth. This discharged 
cloud being now at the earth's potential will dis­
charge clouds behind, and the thunderstorm may in 
this way gradually spread over an extensive region. 
Conrad has shown that the potential difference created 
by a charged cloud is quite sufficient to cause lightning 
discharges over great distances, If, for instance. we 
suppose a cumulus cloud of spherical form of only 1 
I,ilometer radius to rest with its center 3 kilometers 
from the earth's surface, then it will by its own inter­
nal charge cauI!C a decrease of potential at the earth's 
surface of 11 ,000 volts per meter of vertical distance. 
Such values have aetually been ouserved in thun(ler­
storms at the earth's surface. For such a gradient a 
point in the air 500 meters above the earth would show 
a difference of potential of 5 1h  million volts with re­
spect to the earth's surface, and such pressures are 
quite adequate to bring about a discharge of light­
ning. 

Thus the theory of electrons appears to give a more 
satisfactory explanation of the origin of atmospheriC 
electricity than any of the numerous hypotheses that 
have already been proposed. There may ue more than 
one cause at work hringing auout the dissociation of 
the neutral molecule into its positive and negative ele­
ments. The ultra-violet constituent of sunl ight ii:< 
known to be an effective cause. Another cause haR 
been suggested uy Schuster, namely, the presence of 
radio·active suustances in the earth. The particles 
projected from radio-active suustances are known to 
be powerful ionizers of ail'. There has been a grow­
ing tendency of late to believe that the ' sun emits 
cathode rays or negative electrons, which penetrate 
the upper strata of our atmosphere. It has also ueen 
suggested that the heat of the Run iR due to the pre..;. 
ence in its mass of radium in high pen:entage. Both 
( 'athode rays and the emiHsi o\U; fro111 radium a,'e pow­
erful ionizers, an(1 they may, therefore, contribute 
largely to the production of free electrons in our at­
mosphere. 

The free negative electrons, as stated above; are 
more mouile. on account of their smaller mass, than 
positive electrons. A consequence of this is that, 
when near a conductor Iil(e the earth, t hey are attract­
ed by induction and ausorlJed in greater quantity than 
the positive electrons. But this attraction of the 
negative eleetrons will only take place to any extent 
in hollow parts of the earth's surface, such as chasm� 
and caves, because in these the repulsive force of the 
negative charge of the earth is neutralized. On moun­
tain pea ks,  on the contrary, the repulsive force of the 
earth's negative charge it; exaggerated ,and free nega­
tive electrons are driven off into the upper air. 

The result of these oppOSite actions on the nega­
tive electrons is to leave an excess of positive elec­
trons in the atmosphere near the earth's surface, both 
in deep valleys and on mountain peaks. There is no 
doubt an intermediate curvature of the ground where 
the percentage of the two kinds of electrons in the air 
remains practically equal. 

The theory of eleetrons has placed a new instru­
ment in the hands of the meteorologist to unlock the 
mysteries of the weat her. and no ohservatory in fu­
ture will he ( 'o111p le l e without its eleetronometer. 

-----=:-� -====-- = --:� -.---

THE EARTHI NG 01<' ELECTRIC TRANS}<'ORMERS. 
VV l I t;;oo; the report of a committee on the protection 

of electric plants against atmospheriC electricity was 
being discussed in a recent meeting of the Berlin 
Elecktrotechnische Verein, Mr. Rosenberg drew atten­
ticn to a peculiar fatal accident. Monophase currents 
are sent by an overhead line of several miles length 
to a transformer station, from which a district is illum­
inated. The power station is provided with horn light­
ning arresters, the transformer station with plate ar­
rE'sters. In accordance with the Austrian law, the trans­
former was insulated ; only when underground con­
ductors are used, the transformers must he earthed in 
that country. Several hours after a violent thunder 
st(;rm, two men were killed in their own houses when 
attempting to turn on the eleetric lamps. It was founel 
t;1at ill one of the transformers a short circuit h ad 
L€en established uetween the primary and secondar·y 
lin e ; the latter, low tension, iH arranged on the three­
wire system, which is not earthed either. An inspection 
of the plate lightning arresters showed that they had 
O]JE,rated. The lightning had played about the arresters, 
and possibly failed after a time ; it may also be that a 
bra nch current found its way into the transformer. 
One tran3former coil was burned. and the flame had 
iJPnetrated to the core, which was, as we stated, in­
sulated from the earth. One of the two fuses of the 
primary high-tension eurrent had hlown, the other not ; 
the transformer remained under high-tension currents, 
therefore, both in the primary and secondary circuits. 
The wir ing in the houses was very carefully insulate(I, 
IJceause the ceiling-s wpre of wood ; the floors were 
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.;Ione.  so that  the peoll le  ::;talHl ing on the stones with  
their  damp wooden shoes wou hl form a fa irly good 
earth connection. To avoid s i m i l a r  accident::; Mr. 
Rosenberg had recommended to earth the neutral wire 
of the low-tension ci rcuit, and t o  eart h the transformer. 
There are, of ('O ll l·se . objeet ion::; to both tho::;e pro­
pC,f,als. Mr .  Rosenberg h i msel f a(l m i tted that danger­
ous tensions m ight arise in an earthed transformer 
Such caRes are best met by tension interrupters inserted 
in the low-tens ion branches. The earth ing of the neu­
tral wire i s  in itself com mendable,  provided that it 
does not cause d isturbance in telephone circuits. 

A RE'S U M E  O l<� RECENT PROGRESS IN T H E  
ST U D Y  01<' RA D I UM A N D  R A D I O-ACT I V I TY. 

TilE  position of rad i u m  i n  the periodic system as 
determined by its spectrum has been made the subjed 
of an investigation by C.  Runge and J. Precht, the 
results obtai ned havi�g been publ ished i n  the Phys. 
Zeitschr ift. 

p,y means of their behavior in the magnetic fiel d  
the authol's seleeted the l ines i n  the rad i u m  spedrum, 
w h ich form the first pai l' i n  the principal  and the ti l'Ht 
and secon d subordi n ate series respectively.  These 
l ines correspond exactly to t h e  s imi lal' l i nes in the 
speC'tra of magnes i u m ,  cal(� ium , stron tium, and barium. 
It. is well  Imown that the freq uel1<'Y d ifferell (�es of a l l  
t h e  pairs of the two subord i n a te series and t h e  first 
pa i r  of the principa l  seri es are a l l  equa l .  Now this  
freq uency di ffel'ence is  nearl y lll 'oportional to the 
sq uare root of the atomic  weight for the e lements of  
one ehem ieal fam i l y .  This  is  not strictl y true ,  and 
the anthon; s t ate t h e  law as fol l ows : The atom ic 
weight is prOIJOrt ional  to a power of  the freq uP.!IC'Y d i f­
fel'enee, or the 1 0gal' i th mH of til !' atomic  weight.H are a 
l i nea l' f l l l1 < 'tion of the 10gari th mH of t h e  freq uency d i f­
ferelH'es. Th eHc freq uen(,y (l i fferelweH for maglH'sium , 
C'a l l ' i u m .  stron t i u m .  and bari u m  a rc 9 1 . 7 ,  223 .  801 , and 
1 69 1 : on plotti n g  the 1 0garithmH of t hese n u m herH 
against tl1f' l ogarith ms of the ato m ie wei ghts a s t raight 
l i n e  is  d rawn th rough t.he poi n t s  and is  extrapolated 
to find the atom ic weight of rad i u m ,  taldng its fl'e­
q neney d ifferene€ aR 485 8 . 5 .  In th i s  way the atomic 
weight i s  fou nd to be 257 .8. This  val ue does not de­
sel've mOI'e consideration than that experimenta l l y  de­
termined by Mme. Curie  aR 2 2 5 ,  hut it mm;t be remem­
hf�red that bari u m  and rad i u m  III'omi tl es are isomorph­
ous,  and therefore very difficult  of separation.  An i n ­
complete separation wou ] (J t e n d  t o  l o w e r  the a t omic 
weightR as determi ned by ehe m i eal  means.  The value 
225,  on the other hand,  fitR i n  w i t h  the periodic system 
mueh better than 257 .8. 

R.  B 1 on d l o t , hy observi n g  the action of Ron tgen rays 
on a sma l l  elect.rie sparl" haR ohtained i n (l i cationR 
whi c-h Hhow that the raYR have a plane of aet ion . They 
act as i f  they possesRed d i fferent p ropel·tieR on d i fferent 
si deR 01' a re po /a l'izcrl, n Ring th e word in the wideHt 
senRe. The plane of aetion appears to be i n depen dent 
of the ori entation of the anti-cathode nsed ; i t  is al waYR 
the plane wh ich passeR th rongh the Rontgen ray and 
the cathode ray prod nei n g  it .  The R parl, . bei ng pnt in 
th.:' plane of action,  on changing its OI ' ientation i n  this 
plane, the action of the Rontgen rays upon it i s  a 
maximum when it is nOl'mal to them, and ;"ero when i t  
is  paral le l  or nearly  pa1'al lel  t o  t h e m .  Qnart;" a n d  
sugar appear t o  rotat.e t h e  p l a n e  o f  polari;"ation i n  t h'! 
Rame di re('t ion ail doc..; l i gh t.  Rotations of 40 deg. have 
been observed . 

Wit.h some phot ograph i c  papel'R, n otably collod io­
ch loride anrl oth �r l Jr inting-ont paperH , L.  Zeh nder 
noteR the fol lowing cnl' ions effec t : By exposnre to 
eathode raYR part. of the papel' is dal'l,ene(I , .i n  thi:'! 
eaRe to a brown color : on fn rther exposnre,  this t ime 
to dayligh t ,  the previonsl y nn affaet.ed parts hecome 
hlacl,ened. w h i l e  t.he portionR affected by the cathode 
rays become paler. The res u l t  is to tnm what, after 
exposure to the cat hode rays , was a negative i nto a 
posi t ive. I f  the darken ing dne to the eX IJOSnre to t he 
rays he too great. a reversal does not tal,e place. 
Radinm rad iation has the same effe(�t as cathode rays 
i n  some cases, I, .. t apparentl y d i ffers when certain 
brom ide papers are employed . Canal rays or u l tra­
violet  l ight are also fonnd to he effi('aeious.  A com­
parison with Goldstein 'R  worl, on the colori ng of eer­
ta in  salts i n  a s i m i l ar manner is of i n terest. 

Prof. Cn rie. i n Com ptes Ren d n R. gi ves the res n lts of 
h is  ex peri ments of the aetion tald n g  p lace when rad i u m  
i R  placed i n  a n  ine\osnre maintained at 4 5 0  deg. C .  
or at -180 deg. C.  He fi n d s  that t h e  l a w  o f  de­
a( 'tivation iR Hti l l  the same thronghont this range of 
temperature, that law being the exponential one-

f 
1 = 10,-0 

where I = i n tensity of the rad iation from the wal l s  of 
t h e  inelosure and 0 = 4 . 9 7  X 10"  seeon(h; ; the intenSity 
d i minishing hy one-h a l f  in fon r  days . Some in tereRt­
ing specnlations as to the nat n l'e of rad io-adivity are 
given . The energy with i n  the in r'losure, wh ieh pro­
duel'S the act i v i t y  of the wal lR ,  deereaseR with the t i me 
according to a law whieh iR i n (lepen dent of the tem­
perature between -180 deg. and + 4 5 0  deg. Curie  
has previonsly Rhown that th e law i fl  eq nal ly inde­
pen dent of oth er very varied con d itionR. He su ggeRts 
that t.he en ergy prod nced hy each at om of rad i n m  (l is­
R i pateR itsel f by ra(l iation or hy cond n <"t.ion in fl u i d  
hOll i eR .  Experi ment sh ows that i n  gaseR t h e  energy 
transm i t ted hy condnction is  Rtored np in a speCial  
form. an d ll issi pates i t se l f  accord i n g  t o  an exponential 
law on provoldng t .he I·ad io-activit.y of material hOll ies. 
Rntherford suppoHeR that. thori n m  and rad i n m  emit a 
radio-active emanation wh ieh excites the radio-aeti vity 

of the bodies on whieh i t  fixes itsel f. It i s  this emana­
tion which produees the i n d uced acti vity in an acti­
vated e\osed vessel .  Rut herford seems to bel ieve i n  
t h e  material  nature o f  t h e  emanation , a n d  thinks i t  
probable that i t  is  a gas belonging t o  t h e  argon gl·oup. 
The author eonsiders that thel'e is not sufficient evi­
dence to admit the existeIH'e of an emanation of matter 
under its ord inary atomie form.  He and Debiel'De have 
vainl y  songht for new rays in the gases extraded from 
radium.  MOI'eover, the emanation d isappears spontan e­
ously in a sealed tnbe. He eonsi ders also that it is not 
probable that the effects w h i ch aceompany the existence 
of the emanation have their origin in a chemical trans­
format ion-no chem ical reaction iR Imown whose 
veloci t y  of reaction is i n d ependent of the temperature 
between -180 deg. and + 4 5 0  deg. Cnrie  i n t ends to 
use the convenient term emanation,  and defines i t  as 
the rad io-aetive energy emitted by rad io-active bod ies 
i n  the spedal form un der w h ich it is  stored up in gases 
and in a vaeuu:n. This  special form of energy in the 
ease of rad i u m  is  essen t ial l y  characteri;"ed by the time 
constant of the ex pon ential law according to which it 
d issi pateR itsel f. The rad io-activity of the sol i d  walls 
com;titntes another form of th is  radi o-acti ve energy, 
w h ie h  d iSSipates i tself accord ing to a d i fferent law.  

Cnrie  gives the fol lowing theory of rad io-act ivi t y :  
Ra d i u m  o f  itse lf  does not send o n t  Becqnerel rays. i t  
on l y  emits the emanation.  I n  th e Rol i d  RaltR o f  rad i u m ,  
t h e  emanation , n o t  heing a b l e  to escape, i s  t l'ansformed 
01' the spot i n t o  Becq uerel rad iation . In  the ('ase of 
a Rol u t ion placed i n  an i n eIoRn re, the emanation spreads 
itl'>e l f  thronghont the inclosure a lHI exdtes the radio­
a('ti v i t.y  of  the wal ls ,  the rad iation is "exteriori zed ."  
What is the support  of the energy wh ich constitutes 
the emanation ? One explanation is that of Rutherford ,  
v i;"  . .  that rad i n m  emits a gas wh ich serves to transport 
the emanation. A!-\ain , the support of the emanation 
may he ti ne to the gas existi n g  in the Rpaee concerned, 
hut  on this h y poth eRis it  is  d ifficnlt to explain why the 
nature of the gas . i ts pressnre and temperature, h ave no 
i n fluenee on the properties of the emanation. A third 
hypothesis eon sists in  su pposing that the emanation 
has not ord inary matter for its su pport, and that there 
ex ist centerR of condensation of energy, situated be­
tween th e molecu les of the gas, wh ich can be carried 
along w i th it.  

Prof. H .  Becqnerel ,  i n  Comptes Ren dus, gives proofs 
that the a-rays from rad i u m  and t h e  radiation from 
polon i u m  are identical .  I t  was previously poin ted out 
that the degrees of absorption of the two k inds of rays 
were quite  analogous. They are now shown to behave 
si m i larly as · regarrls deviabi l i ty. A photographic 
method of experiment being adopted , the two proofs­
the feeble one of polon i u m  and the intense one of 
rad i u m-appeared Ruperposable.  The di rection of the 
deviation of bolh k inds of rad iation was the i nverse of 
that of the cath ode rays. The different Id nds of rad ia­
tion emi tter\ by act ive bo(l ieR may be thus cl assed : ( l )  
Ura'n i u m  emits only  radiations charged with negative 
electricity and very penetrating. ( 2 )  Polon i u m  emits 
o n l y  rays charged w ith pORitive electrieity an d  very 
pcnetrat ing. ( 3 )  Thori u m  and radium emit hoth these 
Idnd s of rad i ation.  Rad i u m  sen ds out beRides very 
pE'netrating non-(Ieviable  rays. The nature of th ese is 
u n lmown, but they exh i bit  variouR characteristics 
wh ich are also found in the r 'aRe of Riintgen rays. 

A .  Dehierne, the discoverer of act i n i u m ,  has observed 
that the beh avior of aeti n i u m  d i ffers in some resped ... 
from that of rad i u m  as regards inducing or exciting 
rad io-aetivity in neighboring bo(l ieR placed w ith it  in­
Ride an inelosu re. The time constants of the decay of 
the aet iv ity prod uced a l low of distinguishing between 
the d i fferent Rubstances . The aeti vity induced by 
aetin i u m  d ies away very rapi d l y ; hen('e the effect is 
observed only  in the immediate neigh borhood of salts 
of actin i u m .  The activating centers of energy. accord­
ing to Curie's hypothesis ( ca l led the emanation by 
Ru therford ) ,  are ext i nguished in the case of aetin i mn 
before they get far f!'Om the source. W ith radium 
these acti vat ing cen ters are  exhausted s lowly .  

R. J. Strutt i n  Nature shows that  the nature of the 
w a l l s  of the vesRe l ,  in w h i ('h electri eity from a charged 
w i re l eal,ed aeros!'l air,  infl uenced the rate of leak. 
From this i t  would  appear that the ohRerved ioni ;"ation 
of air is  due to Becquerel rays fl'om the ('ontain ing 
veRsel .  The comparative val l ies of the rate of l eak with 
various materials  surrounding the charged wire is 
given in  a tahle. 

Prof. P. Curie and .1 . nan ne in Comptes Ren�lus state 
that sol i d  hO(l ieR Ilx poserl to t h e  action of rad i u m  i n  it 
c losed veRse I a l l  hecome acti ve i n  the Rame way. W ith­
d l awn from the in cloRurE', and thus removed from the 
aetion of the emanation , they cease to be active Rome­
what rapi d l y  accord ing to a defin i te  law. This law is 
the Rame what ever the d u ration of  the exposure to the 
emanation , prov ided th i s  exposure has l asted Ruf­
fieiently long ( over twenty-four hours ) .  In general . 
the reHult  is indepen l tent of t h e  nature of the hody 
pl aced under the Rame cond itionR. All substances gai n  
a n d  lose act ivi ty i n  t h e  Rame faRhion.  

The act iv ity rl i m i n iRheR hy one-half  i n  twenty-eight 
min utes. The law of the d i m i n ution of activ i ty is  con­
si dered as chara('teriRti c of the form i n  wh ich th e 
radio-active energy is Rtored up at t h e  surface of sol id  
hod ies. The i n t.enRity of rad i ation at any moment is  
represen ted by the d i fferenee of two exponentials. The 
radio-active energy rl iRappearR milch more rapi dly 
when i t  iR  under the form in which it  appears 
on an ad i vated Rol i d  bod y than when it is 
in the form of an emanation . I n  the l ast ('aRe i t.  
(l i m i n isheR h y  on e-h alf  i n  four daYR. Wh en tlw 
duration of activation is less than twenty-four hours 

the law of de-activation during the lirst hours is 
much altered. For an activation l asting fi ve min utes, 
the intensity of radiation after a q uick fal l  passel:: 
th rough a minimum ( t = 8 min. ) .  i ncreases then to a 
maximum ( t  = 40 min . )  and then deereases regu larly .  
I n  al l  cases the law of de-aeti vation beco mes final ly  at 
the end of two hom's t h i l·ty min utes the ordinary ex­
ponential law. Whether the material  beeomes ael i ve or 
is de-activated , the radiation ten lh; toward its l i miting 
value accord ing to the same la\\' .  Pel'haps i t  is  i n  the 
presence and in the tranRformation of a certain quan­
tity of p.manation t.hat i t  is n eeessary to seel, for the 
explanation of t h e  singularities of th� cu rves at the 
(,om mencement of th e de-activation. W h i le in general 
the law of de-acti vation doeR not depen d Oil the nature 
of the activated hOll ies. yet , for certain suhsta mes 
which h ave und ergone long aet ivation , the final ex­
ponential law of de-activation no l onger appl ies. After 
some hours the activity on l y  decreases very s lowly.  
and req ui res RometimeR man y Il ays to deereaRe by one­
half. This  phenomenon is especial ly  manifest i n  t h e 
case of cel luloi d an d  of caoutchouc.  Paraffin and wax 
show i t  t o  a lesR dpgree ; i t  is  alRo obRerved i n  the case 
of alum and of lead. 

C A I SSON DI SEA SE. 
Fin: cases of trou ble in consequence of worldng i n  

compressed ai r  in a bri dge ('aisson have h e  en repOl·ted 
in this city w ith in the l aRt few months . I n  one of 
these it  is possible that a previously exist ing wealmess 
of the heart may have been chiefly instru mental i l l  
producing the obRerved effects,  but  the othel's were 
doubtless cai sson d isease, or d iver's palsy , pure and 
s imple. The disorder has long been recogn i;"ed by the 
medical profession.  It is not of frequent oeeurrenee, 
fortunately . be(�aw;e only a l i mited n u m her of engI­
neers and worl,men are engaged i n  the aetllal Ollllra­
tions of driving a tun nel .  Sti l l ,  a singularly large pro­
pOl·tion of these suffer t o  a greater 01' l eSH degree. Ont 
of sixty-four men employed in a cai sson on the banl'H 
of the Loire in ] 884 ,  sixteen had severe atta<'l(s, and it 
was necessary to disch arge twenty-five on a<:eol lnt  of 
si clmess. Two eases resl l l ted fatal ly .  Very often, when 
life is Iiot lost,  the ensuing para l ysis  i s  permanent. 
Such was the pena l t y  paid by Wash i ngton Roebl in� 
for his  devotion to duty in the construetion of the 
first bridge over the East R i ver. 

Several theories have been arl vaneed to ae('ou n t  for 
th is curious malad y .  It has been su.ggeRted that the 
seat of the miseh ief may be the bra in and spinal l 'OI'{\ , 
to which the blood is driven by increased external at­
mospheric pressure. I n asmuch as these part s of the 
bod y are inclosed i n  r igid  wal ls .  they cannot yield t o  
d istend i n g  influenees, as the heart o r  othel' organs ( "an .  
Other investigators imagi ne that  the t roll hle l'eH II I ls 
from an effervescence of a ir  or other gases in the blood 
and soft ti ssues. Paul Bert ad vanced t h is  idea some 
thirty years ago, and confi rl ence in itR ('orre<"tness was 
expressed on l y  a few weel,s ago in t11P ,Journal of 
Hygiene by Dr. Leonard H i l l .  of LOll rl o n .  and 
Prof. J. J. R_ VlacLeod ,  of Western Rese rve Uni ver­
sity, who have recent ly  co-operated in experimentH of 
t heir  own.  To the lay mind the Reeon(1 explanation 
w i l l  doubtleRR seem the more satisfactory of the two,  
be('ause the more Rerious sym ptoms uRll a l l y  develop 
not w h i l e  the subject is under pressure. but  after he 
i s  l iberated . Th e unpleasant sensat ions felt in t 1w 
ears and the temporary deafn ess when fi rst con fined 
are, of eourse, practica l l y  harm less. I t  is  when the 
compressed air w i th which the whole system has he­
come saturated t l i l,e  a bott le of soda water. cha rged 
with carbonic acid gas ) h as a chanee to expand that 
the gravest consequences are notleed . 

A nu mber of precautions are suggeRted in the ,J ollr­
nal  of Hygiene article.  The Relection of men not 
over twenty or twenty-five years of age , tough and wiry 
i n  their  bui l d  and abstem ious i n  their  habits, is  recom­
mended . Before they are perm itted to go on d uty 
they shou ld  be t ested with l igh t preSRllres an (1 rejeete(l 
if they feel any i l l  effects. Unduly sensit ive suhjects 
havi n g  thus been weeded o u t ,  t h e  utmo it attention 
shou l d  be given to one other safeguard. A ft�r men 
who are about to begi n work have en tere(1 the " a i r­
lock ,"  that is al ways i n terposed between the outsitle 
atmosphere and the ehamber i n  w h ie h  excavat ion is 
carried on, the necesRary inerease of pres�m re may go 
on rapi d l y .  Ten or fifteen minuteR w i l l  usua l l y  Ruffiee. 
When the men are (�oming out. they shou l d  he detai ned 
in the antechamber m ueh l onger. " Decom pression" 
should be more grad ual  than eom pression.  Evcn 
when the preRsure u n der wh ich they have I leen wo rl,­
ing is  not over th i rty pOIIIHls to the inch , it m ight 
be wise to tal,e from h a l f  an hour to an hour for the 
reduction . For h i�her preRHu res "deeomJiression " 
should  be Rti l l  more protracted. 

The amount of pressu re i n  a eab;son or t unnel ( Ie­
pends u pon the depth of the l atter helow the su rfal'c 
of t h e  water. The fl u i d  iR exchuled hy the a ir .  Dr.  
H i l l  and Prof. MacLeod th in l, that i t.  wil l  prove prac­
t ieable to go ful l y  t w o  h un d red feet below water leve l ,  
a n d  t o  use a i r  preRsures o f  more than one h u nd rerl 
pounds to the square inch , if piel,ed men are employed 
and if  two hours are devoted to the l i beratin� Rt.ag-e. 
Such an assurance it gratifyi ng, because no one Imows 
exactly how far d own it  is Rafe to go in engi neer ing­
operations of  th is cl aRR . Depth s never hefore reach ell 
lIIay pORsibly  be attempted in t.he near future. T h e  
most immed i ate beari ng of t h p  paper h ere QuotNI .  
though , I R  U Jlon enterpriReR now i n  progreRR . I t  rp.­
"f'als the i m portanee of tak ing ample t ime for t h e 1'1'­
l ease of men who a re to-(Iay worldng in compressed­
air chambers.-N . Y. Tribune. 
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THE CODY KITES. 
AFTER several previous fruitless attempts, S .  F. Cody 

succeeded in crossing the Channel in a boat drawn by 
one of his kites. MI'. Cody had been waiting for many 
days for a favorable wind. When at last it came, he 
started without fear or hesitancy. The exigencies of 
having to consider the tide compelled him to delay until 

inherent reason why he might not have been up in the 
kite, at any rate for a large part of the time. I t  
suggests that further experiments may possibly be 
made at an early date with mechanically-propelled 
aeroplanes, obtaining stability from a trail rope with 
a sea anchor or small boat attached to them. This 
would render the system less dependent on the wind in 

V [KW� 0.1.<' ISKVKRAL O}:l' MR. CODY'S Kl'l'KIS A'i' THK AERONAU'i'lCAL EXHIBl'i'lON. 
It was a kite of one of these types which Bucce@sfully drew his boat acrOllS the Channel. 

afternoon was coming on, and then, a lone in his little 
boat, harnessed to a kite far up in the air, he started ,  
and quickiy left behind the pilot boat, which saw him 
out of Calais harbor. Soon he was alone in mid­
channel under the stars. He could only observe the 
position of his great kite by seeing the stars blotted 
out below or above, according as it rose or fe ll. There 
is something impressive in the thought of the lonely 
and intrepid experimenter right out in mid-channel 
with his lantern, and his frock coat rolled up under 
a seat, in the neighborhood of the treacherous Good­
wins, which he twice passed without a single boat 
or vessel of any kind to render assistance, controlling 
a means of traction which had never been successfully 
harnessed to a boat before. 

Mr. Cody's successful experiment is a contribution to 
a certain extent to the problem of flight, but it is 
premature at present to estimate its va lue. Here we 
have a system, composed partially of an aeroplane 
guided by a trail rope and sea anchor ( the boat ) which 
maintained itself in varying equilibrium, successfu lly, 
for a period of some thirteen hours, which is an aero­
nautic phenomenon. Mr. Cody has shown the power of 
his kites to lift at least a single man. In the present 
experiment the man was in the boat, but there is no 

the first instance, and might enable useful data regard­
ing the manipulation of a motor-propelled aeroplane 
in mid-air-under somewhat different but still analo­
gous conditions to those with which the Brothers 
Wright have successfully experimented-to be ob· 
tained. 

,PLATINUM AND OSMIUM. 
ACCORDING to Prof. Kemp, platinum deposits occur 

in three forms: (1 ) In placers, as exemplified by 
those in the Urals, Colombia, Brazil, and British Colum­
bia. ( 2 )  In veins, as at Tilkerode, in the Hartz; Minas 
Geraes, Brazil; Santa Rosa, Cal.; Beresovsk, Russia; 
Gualdalcanal, Spain; and the Rambler mine, Wyoming. 
( 3 )  Disseminated in eruptive rocks, in two ways; ( a )  

i n  sperry lite, with the copper-nickel ores in uralitized 
norlte, Sudbury, Canada, and ( b )  as a native metal in 
basic eruptive rocks, especially peridotites, frequently 
intimately associated with chromite. 

The demand for American platinum has been some­
what increased in the last few years by the discovery 
of a use for osmium, which occurs to a considerable 
extent in American platinum as the mineral osmir­
idium. Its presence formerly interfered very seriousl y  

with the sale o f  the crude platinum product, a s  it is 
a heavy, hard, refractory mineral ,  that made the treat­
ment of the platinum very difficult. Osmium is now 
required for the manufacture of the filaments of the 
new Auer incandescent electric lights, so that Ameri­
can platinum, both on its own account and on that of 
its heretofore despised attendant, osmiridium, has be­
come wholly desirable. 

MAGNETISM OF BASALT. 
A PAPER, entitled "On the Magnetism of Basalt and 

the Magnetic Behavior of Basaltic Bars When Heated 
in Air," was contributed by Dr. G. E. Allan to the pro­
ceedings at the meeting of the Physical SOCiety of 
London on November 23, 1 903. In the experiments 
carried out by the author, bars cut from basalt obtained 
fro m Rowley Regis and from Linz, Germany, were 
tested by means of a magnetometl'lc method to deter­
mine their magnetic properties at temperatures from 

15 deg. to 800 deg. C. Hysteresis curves are given in 
the paper, and the temperature permeability curves 
show that while the English basalt has, in general, a 
maximum permeability near 500 deg. C. followed by a 
minimum at about 550 deg. C. ,  the maximum tempera­
ture permeability in the case of the German basalt lay 
in the neighb!>rhood of 50 deg. C., there being a subse· 
quent gradual loss of strength with rise of temperature. 
Sections of heated and unheated rocks are also given, 
showing evidence of chemical change in some of the 
rock constituents, and a table of values of susceptibility 
of the specimens is appended. Prof . W. F. Barrett 
made an interesting written communication on the 
paper, in which he stated that several years ago he 
examined the magnetic properties of various specimens 
of columnar basalt which had been taken from the 
Giant's Causeway in County Antrim, and a note on 
the result of this investigation was published in the 
Proceedings of the Royal Dublin Society for December, 

1889. Each block was founel permanently magnetized 
with a strongly marked north and south pole, the 
magnetic axis running diagonally through the block, 
and inclined to the hori mn approximately at the angle 
of dip. As the blocks formed part of vertical columns 
in the causeway, their magnetization was undoubtedly 
due to the earth's magnetic field. the concave end of 
each block-f.or the ends are not plane, but slightly 
concave or convex-was ( in all the blocks examined ) 
found to be .a north-seeking pole, and must therefore 
have been downward when in situ at the causeway. 
The weight of the blocks varied from 24 kilogrammes 
to 37 kilogrammes, and the specific gravity of a frag­
ment of one of them was fonnd to be 2 .86 .  With 
such large irregular and feebly magnetized masses 
only a very approximate estimate of the magnetic mo· 
ment was possible by the ordinary method. This was, 
however, attempted, the blocks being placed on a turn­
table with their centers 60 centimeters distant from the 
reflecting magnetometer. As might be expected, the 
magnet moment per gramme was found to be very 
small, and almost alike in each case. The volume 
of the blocks being known, their permanent intensit · -

;\[ R C O D Y  SE X DI XG U P  T H K  KITR. MR. CODY IN HIS KI'l'K-DRAWN llOA'l'. 

l'HKPARING 'rHE KITE }:I'OR ITIS LONI:i }:I'LIGHT. NEA RING THIt; KNGLISH COAS'J'. 
s. F. CODY AND HIS NOVEL Kl'l' ES. 
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o f  magnetization was found t o  b e  less than that esti­
mated by Everett for the earth, regarded as a uni­
formly magnetized body, viz_, 0.079.  Nothing could be 
inferred from this, as the blocks had been removed 
a long time from the causeway, and had been lying 
about in different magnetic positions to that which they 
originally occupied. The long retentivity of the direc­
tion of their original magnetization, in spite of rough 
usage, was, however, somewhat remarkable. 

MAKING THE SOUTHWEST PASS OF THE 
MISSISSIPPI A SHIP CHANNEL.-

A LITTLE over a · quarter century ago, construction 
of the Eads jetties made a permanent channel through 
the South Pass of the Mississippi sutllcient to accom­
modate the ocean commerce of New Orleans for the 
time. 

At the present time an even greater work is under 
way at the river's Southwest Pass, one that will . rank 
as one of the conspicuous engineering undertakings 
of the decade. The preliminary work on blue paper 
has been done, and the actual labor of constructing 
the jetties has begun. In three years, if all goes well, 
the Mississippi will have an entrance worthy of its great 
volume of trade and capable of accommodating the 
largest ocean steamers. Congress has appropriated 
$1 ,750,000 to prosecute the undertaking, and has 
authorized contracts to be entered into for further 
work, not to exceed in the aggregate $1 ,750,000, making 
a total of $3,500,000. The estimated cost of com­
pleting the work, according to the report of otllcial 
engineers, is $6,000,000. The plans call for the con­
struction of jetties on either side of the Southwest 
Pass for a distance of between three and four miles, 
extending from the already navigable channel of the 

confine its energies to maintaining a navigable chan­
neL The Southwest Pass has been selected for ex­
ploitation because that outlet offers the greatest volume 
of water_ Once the jetties, or artificial banks, have 
been constructed, the river itself wili be expected to do 
much toward keeping the channel clear. The govern­
ment engineers say that systematic dredging may be 
necessary, as in the case of the South Pass, but the 
chief reliance is upon the scouring effect of the cur­
rent, once that current is confined within proper 
bounds. 

At a period when the largest vessels in the world 
drew but twelve or fifteen feet of water, the natural 
channels of the river presented no especial ditliculUes; 
but with the enormous increase in size that has been 
effected in ocean-going craft within the past three de­
cades, the navigation problem has been an absorbing 
one. The demand for cheaper freight rates has led to 
the building of larger and still larger vessels, until 
to-day the ocean liners and tramp freighters are of a 
tonnage ten ti mes that of the large craft of thirty 
years ago. 

As the ships increased in size, they began to get 
stuck in the mud at the mouth of the river. After 
years of agitation Congress was forced to take action; 
and in 1875 it authorized the Eads Company to con· 
struct jetties at the South Pass. At that time Mr_ 
Eads, in common with other experts, held the opinion 
that the work should have been projected at the South­
west Pass instead of the South; but the latter was 
chosen by the government because of less expense in­
volved, and because the project was at that time more 
or less experimentaL The specifications in the South 
Pass work called for a depth of twenty-six feet of 
water; but, as a matter of fact, a depth of thirty feet 
has since been maintained at the government's own 

I 

the Mississippi will be the most extensive in the world, 
and in that fact lies their claim to distinction. 

It will require the labor of 300 men for not less 
than three years to complete the work. Beginning at 
the solid banks of the river, the jetties will be ex­
tended in slightly converging lines into the Gulf. The 
total length of the pass is fifteen miles. It extends from 
the Passes Light to the Gulf at East Point, where the 
east bank of the Pass ends, the west bank being about 
6,000 feet in advance of the east. The actual work 
will thus cover a stretch of four miles on the east 
bank and three miles on the west, the jetties extending 
across the bar and well into the Gulf, in order to 
secure the required depth of thirty-five feet. 

The process of construction consists in building up 
tiers of wiJIow mats firmly held in place by rock bal­
last and frames of wood. Within the wooden frames 
of yellow pine the willows are laid in such manner as 
to break joints, the tiers of mats rising one upon 
another in the form of a pyramid. Each successive tier 
is weighted by stone, and the top tier is capped with 
cement, in order to withstand wave action. The con­
cI'ete capping is to be twelve feet wide at the bottom, 
eight and a half on top, and four and a half in thick­
ness. The slope of the pyramid may be comprehended 
when it is stated that the foundation mats are to be 
from 100 feet to 150 feet in width. 

The ma,tresses are to be built in lengths of not less 
than 200 feet, and will be from two to five tiers deep, 
according to depth of water. It is estimated that 
9 60,000 square yards of mattresses, 213,525 tons of 
riprap stone, and 65,606 cubic yards of concrete wiJI 
be required. In the course of time, the bottom tiers 
will sink into the mUd, and the whole structure, by 
virtue of its immense weight of ballast, will become 
as firm as the natural banks of the river, and even 

THE SO U TH PASS J ETTY, SHOW ING THE M ETHOD OF CONSTRUCTION. 

river, through the bar and out into the Gulf of 
Mexico. The depth of water to be maintained must be 
thirty-five feet. 

For many years the mouth of the Mississippi River 
has given navigators trouble. Like every other silt­
bearing stream, the Mississippi tends to choke itself 
at its conflux with the sea. Much of the vast quantity 
of sediment carried by the water is precipitated upon 
the bottom, forming bars and resulting in an outlet, 
the enlarged expanse of which prevents any consider­
able depth of channel. The natural slope of the land 
is ,;\0 inSignificant that the "scouring" process observed 
in swift-running streams is here rendered abortive. 
Land is formed across the river's mouth ; and the 
stream, when not confined by jetties, is diverted into 
several useless channels. 

For untold centuries the Mississippi has been en­
gaged in this land-building process. Geologists say 
that the spot now occupied by New Orleans, 110 miles 
from the river's mouth, was once beneath the waters 
of the Gulf, and that the same is probably true of the 
whole territory as far up as the Red H ills, which 
begin at Baton Rouge. At all events, within the brief 
period covered by authentic record the old town and 
fort of Balize, situated on a branch of Pass a rOutre, 
was formerly on the Gulf, but it is now some miles 
inland. Scientists declare that the whole Delta is 
of extremely recent geological formation, and that 
It is to this land-inaldng tendency of the mighty stream 
that one of the richest agricultural sections of the 
world owes its origin. Having repeatedly erected dams 
across Its own mouth, the river has simply followed the 
JInes of least resistance, establishing three main 
passes or outlets, known as Pass a I'Outre, South Pass, 
and Southwest Pass. 

Congress has decided, however, that no matter what 
the mission of the Mississippi may have been in th!! 
past, it shall in the future drop land-building au rl  

• 8pecially prepared tor the SCIENTIFIC AIIIBRWAN 8(TI'PL1UUNT. 

expense. The work was completed in 1879, and from 
that time until the present all large vessels entering 
the Mississippi River have used that pass. 

Twenty years ago, even fifteen years ago, a channel 
twenty-six to thirty feet deep was considered sutllcient 
for the very largest steamers. To-day that require­
ment has been exceeded, and Mississippi Valley mer­
chants have in consequence considered themselves 
handicapped in the struggle for commercial supremacy. 
The vessels of greatest carrying capacity, those offer­
ing the lowest freight rates, have been shut out of the 
river by lack of water over the bar. Consequently, 
there ensued years of agitation and the beleaguerment 
of Congress. 

The growing interests of New Orleans forced the 
issue_ Delegation after delegation appeared before the 
House Committee on Rivers and Harbors, appealing for 
a new channel through the Southwest Pass, with the 
final result that, on June 19, 1902, Congress authorized 
the improvements, the actual work upon which has just 
commenced. 

It was not only a lack of depth in the South Pass 
that caused the clamor for a new channel to the Gulf, 
but the lack of breadth as well. The present channel 
is so narrow, that should a large vessel sink there 
and be thrown crosswise by the current, as might 
easily happen, the whole Mississippi River might be 
closed to navigation seaward until such time as the 
wreck could be removed. The Southwest Pass on the 
contrary, will offer no such ditllculty. It will be 3,500 
feet wide at the narrowest point, as compared with 650 
feet in the South Pass. 

The construction of jetties il;! now no experiment_ 
Similar engineering works have been built at Sabine 
Pass and Galveston. Texas, and at Fernandina, Florida_ 
The jetties at the Sulina mouth of the Danube are of 
world-wide fame, and other Old World rivers have been 
flanked by the curious mats of willow. cement, and 
stone, Those now under construotlea at the mouth of 

firmer. The top layer on either side of the channel will 
rise only a few feet above the surface of the water. 
In time the jetties may become totally submerged, 
without any sacrifice of utility. The whole lower sec­
tion of the Delta is settling at the rate of 0.05 foot in 
twenty years, and in certain sections much more 
rapidly. At the .Jetties Light of the South Pass, for 
instance, the subsidence has been one foot in three 
years. The mud at the mouth of the river is so soft 
that if a man were to venture upon it,  he would sink 
out of sight before help could reach him. The scheme 
of jetty construction in its entirety may be defined as 
the building of artificial river banks, and by so doing 
man simply discounts Nature by so many years. 

The movement that resulted in securing the South­
west Pass improvements is recognized to be an open 
fight on the part of New Orleans to secure the com­
mercial supremacy of the \ Jnited States. That port 
ranks only second to New York in volume of exports, 
and It is th!! leading cotton and grain exporting city 
of the world. 

In a comprehensive statement made before a Congres­
sional committee s!!veral years ago by M. J. Sanders, 
agent at New Orleans of the Leyland Line and presi­
dent of the New Orleans Progr!!ssive Union, it was 
pOinted out that the immediate result f)f the improve­
ments on the South Pass was to decrease cotton freights 
between New O rleans and Liverpool from $7.90 per 
bale to $3.90 per bale, and that this reduction affected 
the whole country, since every other exporting port 
must of necessity be in strict competition with the 
Crescent City. In 1896 the rate fell still lower, reach­
ing $1.95 per bale. To-day the rate per bale of 500 
')ounds between the ports named is about $1 .75,  but 
the latter drop has been du!! not only to the great in­
crease in the number and size of vessels, bui to the 
demoralized condi tion of grain fr!!ights aR well. On 
grain the saving effect!!(1 by ri ver improv!!ments was 
even more pronounced . Between the years 1880 and 
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1896  the rate from New Orleans to Liverpool fel l from 
fourteen and one-half  eents a bushel to eight and one­
half cents_ During the period mentioned the saving to 
shippers of grain alone amoun ted to the enormous 
sum of $207 ,000,000_ The total saving on all exports 
since the construction of the South Pass jetties has 
never been comnuted_ 

The vast area of the Middle  West i s  vital ly inter­
ested in deep M ississippi River channels_  The differ­
enee of but one cent per bushel on transportation of 
!!;rain means mi l l ions of dollars ann ual ly to the farmers 
of the West, There are at present a large number of 
oeean-!!;oing vessels trad ing at New Orleans that are 
fOl'ced to leave that port and 1001, for employment e lse­
where when l ight freights s uch as cotton are unobtain­
able. Of course, all  such loss of capacity i s  sooner or 
later borne by the producer, and not the shipowner. 
The problem i n  brief i s  this : Large steamers carry 
freight cheapl y ; smal l steamers, dearly. 

Liverpool to-day is  carryi ng on harbor i mprove­
ments at an expenditure of $ 1 7,000 ,000, in  order to ac­
commodate vessels of 900 feet length , 90 feet beam , 
and 40 feet d raft. I t  is estimated that such vessels 
would have an economy probably three t imes as great 
as the majority of those now trading at the port of 
New Orleans. When it is  remembered that ocean 
freights exert a tremendous i n fi uence in the regu lation 
of rail road freights, the total saving to Western and 
Southern farmers to be secured by the admission of 
such steamers to the M ississippi assumes reall y  i m­
posing proportions_ 

There is  another phase of the situation usually le.as 
dwelt upon , but none the less i m portant_ At present 
there are few harbors where the larger vesse ls  of the 
United States navy cou l d  seel, refuge in  case of over­
powering necessity,  partieu lar ly  in the Gulf. With the 
eompletion of the Southwest Pass improvements, New 
Orleans m ight eas i l y  be made one of the great bases of 
naval operations, since the river itself  affords a harbor 
that can accommodate in  single file someth ing l ike 1 ,500 
vessels .  A t  low water there i s  ample depth for 200 
mi les above t he Passes, and being landl ocked this i m­
mE'nse h arbor e01l 1 c1 easi ly  be rendered i m passable to 
any foe. Moreover, i t  is  a fresh-water harbor, and 
vessels may l i e  there for years without bei ng sub­
jeeted to the de'!troying infiuence of barnacles and 
other marine growth . 

The effed of the development of the new pass upon 
the eity of Ne w Orleans will be of tremendous im­
portanee. Experts in commercial affairs are wont to 
al l ude to the tremendous poss ib i l ities to be opened up 
to that port through the cont.emplated Isthmian canal . 
Predictions are freely made that, with real ly  deep 
water to the Gulf, the city will yet occupy tM proud 
pos ition of first exporting port i n  the United States. 
These seers of commercial visions find their inspira­
t.ion in these facts : That the city's rai lroad faci l i ties 
are al read y matchless. with even greater under con­
templation ; that the port i s  every year being more and 
more regarded as the natural outlet of the great West ; 
that deeper water at the mouth of the river w i l l  cause 
such a reduction in ocean freights as to place New 
Orleans i n  a class by itself in  the shipment of all food 
stuffs ancl other Middle West products to countries 
across the sea. 

The first step in the real ization of this d ream of com­
mercial greatness is  the notable engineering feat now 
under way at the Southwest Pass. In order that the 
forty-five mi l l ions of people i n  this country d i rectly 

. affected may enjoy a greater degree of prosperity , and 
that. incirlental ly ,  Europe may have cheaper food , one 
of the greatest ri vers in the worl d has been commanded 
to mend i ts vagrant ways, and t o  occupy in  larger 
measure than heretofore its true position in the nation's 
marvelous development. 

THE SWEn l SH A NTARCTI C  EXPE D I T I ON, 1902-3.  

By DII. OTTn Nnllm:XI,Hi:,J OJ.U, Commander. 

IT was on the 21st of February, 1902 , t hat the "Ant­
arctic" left our winter party for the last time-six men, 
absolutely cut off from the world . stand ing on the 
shore to see the mast tops sink below the horizon . . We 
had already had some experience to show that, though 
our station lay far to the north, we should not have 
to meet smal ler d ifficulties than in  the inner Antarctic 
regions, and it  is easy to understand what our feel ings 
were at that moment. But wen it was that none of us 
cou l d  then anticipate that two long w i nters wou l d  
pass before. we should  again see a human being, and 
that our faithful steamer would never again be seen 
by any of u s .  

During t h e  first weeks all  t h e  members of our l ittle 
party were busi ly occupied i n  constructing our houses 
and observatories , and in  arranging everyth ing so that 
we shou ld  be prepared for the w inter. Already in 
February we had experienced a number of severe gales 
and storms with temperatures as low as -12 deg. C. 
( 1 0 deg. P. ) ,  a "summer" temperature scarcely to be 
expected i n  a latitude of only 64% deg. S .  We had, 
however, occasional fine days, and it  was during such 
a period , about the middle of March, after we had 
finished all  the most important arrangements and 
had st arted the scientific observations, that I decided 
hefore the new ice was formed to go out on a boat trip 
southward intending to reconnoiter the southern parts 
of Admiralty Inlet and to lay down a depot for use 
in  the future. 

We started on March 1 1 ,  but soon found that i t  was 
al ready too late i n  the season for exped itions of this 
Id nd .  The iee-par,I, . movin!!; i n  the narrow straits with 
th e strong tide-curren t s  w ith i rres istible force, I,ept 

our boat in imminent danger, an d  as soon as the 
water calmed new ice was formed between the ice­
fioes. However, we ascertained that Admiralty I nlet 
i s  real ly a strait,  d ividing Seymour I sland and that 
on which the winter station was situated from the 
mainland ; and also that Cape Locl,yer is situated on 
a separate island.  After two days we had to leave 
the boat at the edge of the fixed land ice and use our 
sledge in order to push on as far as possible w ith the 
supplies for establ ishing a depot.  We were only just 
back . to the boat when a storm started blowing. reach­
ing during the fi rst hour a velocity of more than 60 
mi les an hour,  the thermometer being as low as -1 6 
deg. C. ( 3  deg. F. ) .  Stil l  we could sleep in our bags 
unti l in the morn ing we were awakened by the water 
running into the tent. The ice had broken up,  and the 
sea was washing over our tent-five minutes more and 
we should have been swallowed by the sea. As It  was, 
in a second we were out of the bags, and soon had our 
boat and other thi ngs brought further i n  on the ice. 
But the gale was blowing terribly,  and we could not 
see 100 yards around us ; so the whole day we had to 
walk about, I,eeping watch until  we could the next 
day proceed on our way homeward, though the wind 
was sti l l  rather too strong. 

For fu rther excursions outside our own island we 
had now to wait until  the sea was sol id ly  frozen over. 
For this several weeks were required, and even i ll 
May violent gales could break it a l l  up in a few hours_ 
So we settled our winter routine. The meteorological 
observations were d ivided between Dr. Bodman and 
Lieutenant Sobral ,  though during the night wat�hes 
the work was shared by the whole scientific staff. Dr.  
Ekelof was busi l y  occupied with  bacter iological inves­
tigations, and I mysel f used every opportunity to col­
lect fossi ls  and prepare the map of o UI' su rround ings. 

In this way the t i m e  passed tolerably wel l .  We were 
all  very glad to have as much to do as possible ,  as we 
were very closely confined to our w inter quarters, and 
the space was rather smal l .  As a matter of fact, no 
one had anticipated that we should be compel led to 
remai n so much withi n doors. It  i s  true that from the 
reports of the "Belgica" and "Southern Cross" exped i­
ti ons it  was wel l known that the winter in the Ant­
arctic is both severe and stormy ; but who could im­
agine that we in our stat ion,  s ituated six 0 1'  seven de­
grees farther from the pole. should meet with a con­
si derably lower temperature than the first of the above 
mentioned expeditions, and al most as low as the second ,  
a n d  at t h e  same t ime should experience gales that , i n  
persistence, i f  n o t  i n  strength, far surpassed those en­
countered by the expeditions referred to. But so it  was. 
April was the best month during the winter, but w i t h  
t h e  beginning o f  M a y  there commenced a period of 
storms which , with short i ntermissions never exceed­
ing th ree days, lasted five months, until the end of Sep­
tember. Du ring the whole of this time the average 
velocity of the wind was 23 miles an hour, and once, 
d u ring a whole fortnight i n  May and June, i t  averaged 
45 mi les. 

It is d ifficult to give an idea of these terrible gales_ 
Our house was continually shaldng like the cars in an 
express train,  and in  fact there is  a certain l ikeness 
between the two ; i f  our house had been moving with 
the same speed as the wind rushed past when at its 
height, i n  less than 24 hours we wou l d  have reached 
the pole. Everyth ing not sol idly fixed was carried 
away, and after every storm we had to look for lost 
t h ings. A large whaleboat lying on the shore was 
carried off hundreds of yards and crushed against the 
rocks. But what made the w i n d  specia l ly  objectionable 
was that these strong gales from the southwest 
brought with them the lowest temperatures that we 
experienced-a feature i n  a measu·re pecul iar to the 
region . Thus during t h e  period ment ioned in June 
the thermometer varied between -25 deg. and -3 2 
deg. C. ( -1 3  deg. and -26 deg. F. ) , and our stormiest 
day ( mean velocity 63 m i les a n  hour ) was also one 
of the coldest ( mean -31 deg. C., or -24 deg. F. ) .  
At such temperatu res it  was absol utely impossible to 
stand up against a wind of that force, and even i n  the 
daytime i t  became q uite a difficulty to go as far as the 
observatories. 

So it came about that we had to pass a very long 
time Indoors, more even perhaps than many experl i ­
ti ons w intering in the  darkness of the  night far nearer 
to the pole. Our house was small but pretty comfort­
able, with one large room 8 feet by 1 4  feet in the 
middle  and four smaller on the sides , one for the 
kitchen and th ree s leeping rooms for two men each . 
Over the whole house was a roomy loft, used as a 
store room. It was general ly  not difficult to  keep the 
house warm, though we had hoped to get some snow to 
pi le up round the wal ls,  which, however, was never 
possible.  Seals' blu bber as fuel proved far superior to 
coal.  

I made during the winter several short sledge trips, 
though I was never absent for a long time. From the 
beginning of August, however, a good part of the t i me 
was occupied in preparations for a longer sledge trip 
southward, wh ich I had already contemplated before 
ianding. We carried for the pu rpose a pretty good 
equ ipment of necessaries, and it was only in  one point  
that  wI'! were seriously handicapped-viz . ,  the number 
of dogs at our d isposal .  In this respect we had always 
met with bad luck .  Of the dogs I brought from Green­
land,  all  except four d i ed on the way out, thol!e four, 
however, being exceedingly fine an imals. A number 
of pups born on t.he ship were frozen to death in a 
gale a few days- after our landing hefore we had been 
able to arrange for them.  The rlog�, I brough t from the 
Fall\ lanrl Islands proved not al together unsuited to our 

needs, but most of them, and first of al l  the strongest 
an d mo,,'t coumgeous, had soon been Id l led by thei r 
ferocious Green land companions. So for the exped i­
tion I could only use in a l l  five dogs, a quite insuHi­
cl ent nu mb�r remembering that i t  was i m possible , by 
reason of the smal l ness of our company ,  for me to ar­
range so that an auxil iary party should fol low us w i th 
fresh suppl ies. 

My eompan ions on the trip wel'e Lieutenant Sobra l 
and the sailor Jonasen. I took two sledges, the one to 
be pulled by the dogs, the other by two of the men.  
Though it was possible to load the latter sledge m lwh 
more l ight ly  than if we had had to pull  the whole out­
fit ourselves, sti l l  the pace of our march was that of the 
mt-n pul l ing, and a few dogs more would have al lowed 
us to move much more quickly. We carried provi s ions 
fo r 45  days, but calculating that we should go on the 
sea-ice, and that our load was al ready rath er heavy, 1 
took only about 20 days' food for the dogs. A t. this 
t ime of the year I considered i t  al most certai n  that we 
should find seals and penguins on our way, 

After a long delay, caused by the storms, we started 
from tlie station on September 30. During the fir::;t 
ten days we were favored by exceptional ly fine weather, 
but after October 1 0  the storms commenced again ,  vio­
It-nt as before, and combined w i th a cold t hat was fel t  
al l  t h e  more after t h e  preceding mild period. BefOl'e 
that date, however, we had passed out of Admiralty 
Sound and d iscovered a great inlet extending north­
ward from Cape Foster ; I believed i t  to be a large chan­
nel open ing into the Erebus and Terror Gulf and Hep­
arating an arch ipelago of islands from the main­
Ia.nd.  This mainland , the h i therto unknown connec­
tion between Louis Ph i l i ppe Land and King Oscar 
Land,  is formed by a high range of mountain peaks 
separated by large glaciers and fu rther i n land passing 
into a l evel ice-covered plateau .  Passin!!; along th i s  
coas t, though at a distance, we ani ved a t  Christensen 
Island , which may be considered as an extinct vol­
cano. M y  plan was in  the further trip to travel sou t h­
ward as near the main coast-l ine as possible, and,  alo 
already mentioned , I had reclwned to mal,e this jour­
ney on the sea-ice. I was therefore very much sur­
prised to meet at Christensen I sland a high ice wal l 
exten d i ng inward in a westerly d i rect ion as far as I 
could see. If we d id  not cal'e to go outside of t h e  
whole archi pelago, where w e  had al ready once passed 
w i th the "Antarctic," and where noth ing could be seen 
of the inner land, we had to pass over this ice. W e  
decided to attempt t h e  task,  a n d  during t h e  whole 
t ime until  we turned back we passed over level  ice, 
rather low and almost w i thout crevasses when we 
were at a d istance from land, but r i sing rapidly and 
at the same t ime full  of large, deep, i mpassable cre­
vasses as soon as we approached the land . These exten­
sive i ce-plains, u n l iKe anyth ing I know of in aspect 
and formation, except, perhaps, the region inside Ross 's 
great i ce barrier, where the " Discovery" has had its win­
t er quarters, were a great obst ae1 e t o our ad vance, i n  
s o  far. that w i t h  t h e m  every hope of fi n d i n g  seals fOl' 
dog food vanished, and when I t u rned bael, on October 
21 it  was much earl ier than I had ex peeted . But 
then we were encircled by deep crevasses that coul d  
o n l y  b e  passed o n  narrow snow-bridges, a n d  we had 
every reason to fear that if  a thaw should set in  we 
could  not pass t hem at all .  The last weel, had been a 
continual series of gales, the wind blowing straight 
against us. Our tent was in  a deplorable cond ition, 
having been severel y damaged by the wind, and al ­
ready we had to feed the dogs out of the pemmican 
brought fOI' ou rselves. Of Id l I ing the dogs there cou l d  
b e  no question , a s  this  would have Hpoilt every hope 
for future sledge t r i lls. 

At th is  time we had arrived at lat . 66 deg. S . , long. 
62  deg. W . . somewhat more than 200 mi les from t he 
station.  On t h e  southernmost poirit I c l i mbed a h igh 
summit  afford ing a good v iew of the surround i ng 
mountains and ice plains.  My inten t ion was to find a 
way bael, much nearer to the eoast. But here we met 
w ith crevasses wh ich wel'e al most i m pa�sable unless 
we were prepared t o  lose far more t ime than we could 
spare d u ring this period of alternate storms and snow 
fog. So we had to go further off, and thus had very 
l i ttle opport unity for mapping the detai ls  of the coast 
l ine. On November 7 we were back at t h e  station, hav­
ing been absent 34 days, of wh ich . however, only 22 
01' 23 were sueh as eou ld  be used fOI' traveling. 

Though there was st i l l  no ehange to be seen i n  the 
i <'e we already began to 1 001, for the returning of the 
"Antarctic . "  During the whole month I was busily oc­
cu pied w ith worl, in t h e  neighborh ood that I w i shed 
to fin ish before going on board. About December 1 I 
made a sledge tr ip  to Seymou r Island,  prineipally for 
geological studies, but also for eol lecting eggs for our 
table d u ring the summer. I t was during an excursion 
to the northern point of that island that I made in 
one day two importan t d iseoveries. On a ri dge of h i l l s  
I col leded num erous fossi l  bones of vertebrate ani­
mals.  some of them of great Hi)'.e.  and a l ittle further 
south I found a layer rich in plant remains belonging 
to n u merous speeies. And so there seems to be no 
doubt that in  those remote regi ons, where now th e 
vegetation is as m uch infel'ior to that of Greenland or 
Spitzbergen as that is compared with an English forest, 
the cl imate was once mi ld ,  and t hat there existed then 
large forests of leaf-bearing trees where hirds sang 
and strange large animals ferl on the herbage. That 
this has been th e ease in the north has long been 
Imown,  but i t  is  the first ti m e  it.  has been proved in the 
south. 

Th e  ice on our east eoa::;t was at t.his time covered by 
deep melting water and very dlfflcult to pass, and WE' 
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had every reason t o  believe that it would soon break up. 
Unfortunately, during the summer the strong gales 
of which we had formerly had such an abundance 
were almost completely wanting, and the year came to 
an end without any perceptible change in the ice. Then 
for the first time we began to be uneasy about our re­
lief, and we started preparations to collect birds and 
seals for meat, as well as blubber, in case we should 
have to stay for another winter. The temperature 
was unexpectedly low and easterly winds with fog 
and snow very common. Though there were many 
open lanes in the ice, and a blue water sky was almost 
constantly to be seen far into t h e  north, we were never 
really anxious about the fate of the ' :Antarctic" just be­
cause the sea was never open enough for us to expect 
her arrival. 

For our principal food during the winter we intend­
ed to kill a number of penguins, but in hope of relief, 
and also because we did not want to do their young 
more harm than necessary, we delayed this as long as 
possible. The ice had now opened so much on the east 
coast of the land that when, on February 6 , we were 
ready to start for the rookery on Seymour Island, we 
could make the tri p by boat. We kil led about 400 
birds, wh ich proved ful ly sufficient for our wintcl'. 
However, to our taste, seal meat is much better thall 
penguins, and it is speeially to be remarked that. it is 
impossible to get, even from a great number of pen­
gu ins, grease enough to serve as fuel during winter. 

It  was during' those days that the ice-conditions were 
the best that summer. Much open water was seen in 
all directions on our east coast. and several times we 
imagined we saw the ship among the ice. But the win­
ter was already setting in ; strong gales, alternating 
with snow and snow fog, were blowing from all direc­
tions, sometimes with temperatures as low as -10 deg:. 
C. ( 14 deg. F. ) ; and a few days later, again nothing 
but ice was seen al l  round the horizon, and everybody 
was forced to acknowledge that we were going to 
pass another long w inter in our old quarters. None 
of us  lmew that during those stormy days the "Ant­
arctic" had fought her last fight with the ice. 

Fa-om this time commenced for us the second winter. 
We had good stores of provisions brought from home, 
except meat, which, as already mentioned, was got 
from the game of the region. Of course, we had to 
change our menu in respect of several more or less im­
portant items of food. But the only real difficulty was 
the isolation , which seemed the greater now that we 
had once considered the relief to be so near. With 
some letters and newspapers, some new books, or, far 
better, some new fellow-workers, if that could have 
been, 'I think we should all have been comparatively 
satisfied. And we were anxious also about the future ; 
if there was ice one year there could just as well be ice 
for two or three, and would a rel ief expedition come 
if anything had happened to the "Antarctic" ? An d the 
worst of all was that we all knew that by ourselves we 
could do nothing for our safety. 

But, I never heard a complaint from any of my com­
panions, and, in fact, our great consolation was that 
this second winter would give us far more ample op­
portunity to work for science than we cou l d  ever 
have expected. Especially it was clear that as om' 
meteorological observations had given so many new 
and unexpected results, a seeon d year would be of 
great importance, particularly if the others taking part 
in the international undertaking contin ued their work, 
as was , the case with the British expedition and the 
Argentine station. All the members did their best to 
find new ways to complete their researches. 

Fortunately this w inter was far better than the for­
mer, not so much with regard to the temperature as to 
the gales, which were neither so strong nor so per­
sistent as before. A few short sledge trips were made 
during the winter. but m; my int.fmt ioll was to mal,e 
several long expeditions in the spring I spared our 
efforts for that time. But hefore describing t he only 
trip executed, it may hel'e be appropriate to give a 
short summary of the scientific results obtained dur­
ing the two years of wintering. 

The principal object was the magnetic and meteoro­
logical observations. About the former nothing can 
here be recorded, the observations not yet having been 
worked out. An interesting though negative result 
was that in those two years we did not observe tt 
single aurora aust.ralis. Of the meteorological results 
the most interesting is the unexpectedly cold climate 
of the region visited. The mean temperature for the 
first year was about -1 2 deg. C. ( 10 .2  deg. F. ) ,  the 
same as in Hudson Strait or in Jakutsk, the two cold­
est places in the north, situated i n  more or less the 
same latitude as our station ; at the same time it is 
several degrees lower than the temperature experienced 
by the Belgian expedition six degrees further south 
( 14.7 deg. F. ) .  It  is  possible that th is  year was colder 

than usual, but as already stated the seconrl w inter was 
not very much warmer. What seems to be certain is 
that the summer was exceptionally cold ; with a mean 
temperature of -2.2 deg. C. ( 28 .2  deg. F. ) it  is the 
coldest known until now on the earth . In connection 
with this are to be considered the exceedingly bad ice 
conditions. that were so disastrous for us. 

Interesting, too. are the great average velocity of 
the winds ( the first year 20 mi les an hour ) , their 
generally southwesterly direction. and the strength 
of the gales in the winter as compared with the sum­
mer. 

As of geological interest. I have already mentioned 
the discovery of fosfli l  plants and vertebrates, hut 
besides this the island where the station was situated,  
as well as neighlJOrillg islands, are very rich in fossils,  

al l  belonging to Mesozoic or Tertiary formations. Also 
our researches on the ice have yielded several results 
as to the causes of stratification, the temperature and 
the movement of the ice, etc. I t  was a surprise, to find 
that, while in the winter all snow was carried away by 
the gales, the surface of the ice keeping constant, there 
was in the su mmer time on the glacier at the level 
of the sea a great accumulation of snow. The bac­
teriological work has also given several new results, 
observations on the tides have been taken, and several 
other studie:; executed. To the results of our carto­
graphical work I will  return later. 

For the sledge trips of the second year I could dis­
pose of six Greenland dogs, two of them born on the 
station. This time i t  was my intention to study the 
region north and northwest from the station up to 
Bransfield Strait, and as r knew how much easier it is 
to travel and how much faster the speed when the 
whole load is pulled by dogs, I decided to take only 
one companion and to divide the work into two expedi­
tions of moderate length. 

Taking provisions for us and the dogs for 30 days I 
started with the sailor Jonasen on September 29. This 
time the weather was quite the reverse of that of last 
year. On the second day we encountered a severe 
gale, so that our tent was broken, and we had to go 
hack for a day to get it  repaired. At first we followed 
the same route as last year ; but, arriving at the west­
ern end of Admiralty S'ound, we turned to the north 
into that great inlet discovered during the previous 
expedition. Though for several days we were con­
fined to the tent, because of wind and dense fogs that 
made the mapping work impossible, the weather was 
comparatively favorable and was growing better and 
better. Soon we found that we were in a large chan­
nel presenting the grandest scenery. On one side was 
the magnificent range of King Oscar Land ; on the other 
a large archipelago forming a remarkable contrast to 
the former and made u p  of tufaceous volcan ic rocks, 
with sounds, glaciers, and promontories, an. dominated 
by the shining blue-white prominent peak of Mount 
Haddington, probably formed by a mighty crater. 

Through this channel we passed until October 12. 
At that time we had advanced near to Cape Gordon 
and we had before us Erebus Gulf, a blue streak in 
the sky showing that there was open water near at 
hand. We were surrounded by islands, which I be­
l ieve had never been seen by man, and our last camp­
ing-place had been at the foot of one of those islands, 
a h igh precipitous volcanic cl iff. We were traveling 
rapidly toward a dark promontory, perhaps the Cape 
Corry of the charts. For a moment I fixed my atten­
tion on some dark objects near to shore, but only to 
consider them as probably large boulders. Then sud­
denly Jonasen shouted to me, asking if I could see 
what it was. Stopping and examin ing them a l i ttle 
more closely, I said :  '.'Yes, they look like people. but 
of course that cannot be ; perhaps it is some large 
pen guins." But we were both seized by a peculiar 
emotion, and a few secon ds later I had the glasses 
again to my eyes and saw that it was really two men 
coming to us. Who coul d  they be ? Numerous conjec­
tures floated before my mind, but were all rejected. 
It was not probable that they were either some of my 
companions from the winter station, or that the "Ant­
arctic" had returned and had already sent out a relief 
party. 

Meanwhile we had turned, and both parties were 
rapidly approach ing one another. Every second my 
astonishment was greater. I saw two men, their faces 
coal-black, the eyes protected by rude wooden pieces ; 
their black hair was hanging to the shoulders ; their 
clothes were blackened and of an unknown shape. 
Even at the moment we met I had no idea who they 
were, and their first question, "Have you heard any­
thing from the 'Antarctic' ?" could not explain the 
situation. 

But. it did not take long for me to hear their story. 
It was Dr. Andersson, the leader of the expedition 
during my absence, and Lieut. Duse, who had, to­
gether with a sailor who was now preparing their 
dinner a l ittle nearer the land, left the "Antarctic" at 
the end of December, the previous summer, when it 
became exceedingly dubious whether the ship could 
reach the station during that season. Their intention 
was to reach our station with a sledge, pulled by them­
selves over the ice. Their starting place was a bay 
near to Mount Bransfield, and they were to induce us 
to retire there in case the ice conditions were not 
better. For this everrtuality there had been put on 
shore a smal l depot, but, as the ship was to return 
under any cond itions, this contained only tt.� things 
necessary for the summer. However, they soon found 
that i t  was impossible at that time to reach the station 
owing to the st.ate of the ice, this being in many places 
broken up at the shores and covered by deep water. 
So they turned back to the starting point. and here 
they passed the time agreed waiting for the ship. 

But as the month s  passed without any notice, they 
began to grow anxious and prepare for winter, and in 
the beginn ing of March they moved into a small, low, 
stone h ut. Here they passed seven long winter 
months. The construction of the hut was a difficult 
task, as the ground was frozen and they had no tools. 
They killed about 500 penguins for winter food , depend­
ing for fuel exclusively on the seals ,  which they had 
all the winter through in sufficient numbers, though 
not greater than necessary. They had no books, and 
even if they had had they coul d  not have read them 
by th e feeble l ight of their  blubber lamp. The temper­
ature inside was generally below freezing point, and 
hy reason of the gales they were for long periods COll-

fined to their berths composed of the bags and the few 
artiCles of clotbing carried for the summer. 

Notwithstanding this, their sojourn had not been 
without results. Mr. Duse had made a map of the 
surroundings so that there is now, including the work 
of the "Antarctic" in the Orleans Channel, and my own 
'work and that of Mr. Duse on our sledge-trips, Ii com­
plete map of the whole coast from the southern end of 
the Gerlache Channel, on the west coast, to the turn­
ing point of our first sledge expedition in latitude 66 
deg., on the east. Dr. Andersson had found interesting 
proofs of the former greater extension of the glaciers, 
and what was more important, he had f!lund a rich 
fossil flora of a very different type from that of Sey­
mour Island and belonging to an older geological 
epoch. 

Now they were on their way to the winter station, 
having started from their hut the same date as we 
had left our place. Without dogs and with a heavy 
load they had to move rather slowly, and their speed 
was not increased by the fact that two of the three 
had recently had their feet rather badly frost-bitten. 

It is d ifficult to say which of the two parties re­
joiced the most. For , us they were bearers of news 
from that outer world we had almost forgotten, but for 
which we were nevertheless always longing-news 
that was just as interesting even if it were a y'ear old. 
For them we represented a kind of civilization, and 
we had good reason both of us to be grateful that the 
members of both parties were all well and in full 
working capacity. 

This meeting changed all my plans, though for the 
moment I would have turned back even had it not 
happened. As, according to their observations, the 
open water came rather near to Cape Gordon, we 
turned and went on through an inner strait connect­
ing the channel w ith Sidney Herbert Bay ; this strait 
had been discovered by Andersson and Duse during 
their first trip.  We here met with much snow, and 
owing to the heavy load-all the most important things 
having been transferred to our sledge, after which 
the other was left on the shore-our a(ivance was not 
very fast. Still, on Oct.ober 16, exactly two years after 
the expedition left Sweden, we were again at the sta­
tion. As it proved afterward this was not too early, 
the ice opening so much during the next few days 
that we should have found it rather difficult to pass the 
last cape. 

Naturally for the time our principal interest cen­
tered about the "Antarctic" and about the chances for 
our relief. So much was soon evident that there 
would not be any hindranc'es this year of the same 
kind as in the last year. Before the end of October the 
ice was more open than it had at any time been during 
the last summer, and as a proof of the difference be­
tween the two years it need only be mentioned that 
while in 1902 the mean temperature for the latter half 
of October was at 0 deg. F., it was in 1903 +30 deg. 

By reason of the ice conditions, we coul d  not think 
of any long sledge expeditions, but we made a number 
of short trips and interesting stUdies among the isl­
ands round the station. 

During this time it was seldom that we were all 
assembled at the station, and thus it happened that 
on that memorable day of the expedition, November 
8,  two of us were out on a visit to Seymour Island to 
b\ ing home the first penguin eggs of the season. They 
were expected home that day, and when we saw at a 
distance some moving objects on the ice, we beli eveta 
it to be they. But a few minutes later a second look 
showed us four persons, and, without even taking time 
to arrange our clothing, we were in a moment all out 
on the ice to meet the party. After waiting so 10Ig, 
at last the relief had come, and so early in the year 
we could not expect any other ship but our own "Ant­
arctic." We were prepared to greet the newcomers 
with a cheer, but, coming nearer, a doubt took hold 
of us and our pace rather slackened. Soon we could 
greet our visitors-Commander I rizar, from the Ar­
gentine steamer "Uruguay," and another officer, accom­
panied by our own two companions. Even now our 
fiI:st inquiry was for the "Antarctic," and everybody will 
understand our feelings when we heard that there was 
no news from the ship. Alas ! the probability that all 
the men on board were lost, together with the ship, 
was all too great. 

However, we could not but be glad to accept the in­
vitation from the Argentine commander to embark 
on his steamer, wh ich was next to go out on a search 
for the lost members of the expedition. While we were 
following our gue,sts to the house, hundreds of ques­
tions were put, and we also now heard that a Swedish 
relief exped ition had been. fitted out, though lately no 
news had heen heard of its progress. 

At night the officers returned to the ship, driving on 
the dog-sledge and accompanied by some of our men. 
It was late, but none of us was thinking about going 
to bed. We had all to work at the preparations for the 
start, and I was busily occupied in writing a report 
to be left in the house. Suddenly the dogs started 
howling, and somebody told me that there were several 
men outside. Naturally we thought the commander 
had sent some men from the ship�s crew to assist us 
ill the preparation, and we were all too busy to go 
out and meet them. 

When nothing further was heard, Dr. Bodman went 
out to look who it was. A moment later we heard him 
crying and screaming, the only words to be caught 
being cheers and "It  is Larsen ! "  And again in a 
second we all huddled out. It seemed too marvelous: 
too impossible even to believe in our eyes, but there 
thEY were, Capt. Larsen, ,Mr. Andersson, and four men 
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from the "Antarctic," coming just at the right moment, 
the same day that we had for the first time despaired 
of thei r fate. 

And here I will give a short report of the voyage 
of the "Antarctic" from November 6, 1902, when she 
left Usuaia for the last time, and of the fate of the 
members of the expedition after the steamer had 
sunk. When far west of the South Shetlands, they 
had met with dense pack ice, amid which they had to 
struggle for several days. After having passed this 
ice they found Bransfield Strait and its surroundingtl 
comparatively free from ice, and here they worked 
for some time, obtaining a very interesting series of 
soundings as well as collections of animals and plants 
unexpectedly rich even compared with what we had 
seen the first summer. At the same time, as already 
mentioned, a chart was made of the Orleans Channel 
as far as where this passes into the Gerlache Channel. 

This work having been finished, the intention was 
to proceed to the winter station, but now the diffi­
culties really began. They soon found that the whole 
of Erebus Gulf was filled with ice, and when they 
tried to pass eastward of Joinville Island they were 
caught by the ice and drifted with this as far north as 
Elephant Island . Eventually, however, by dint of hard 
work, they got free of the ice and, trying again to 
find a way through the strait west of Joinville Island, 
they there passed Christmas, with the nearest land in 
sight, though at a distance of about 60 miles. It 
was now that Dr. Andersson and Mr. Duse decided 
to make the sledge trip, the result of which has above 
been related . During this time the "Antarctic" had to 
try her luck another time eastward of the land. 

away by the stron� currents much farther from their 
goal than before the whole work of the foregoing day. 
Gradually more and more of the things were lost, and 
at last, when they arrived at the open land at the 
foot of the island and had to put out the boats, only 
a small part could be saved. The travelers were barely 
on the shore when a storm broke out, carrying off the 
ice and making it impossible to think of returning 
to bring on shore the part of the outfit left on the ice. 

It was a great pity, and, to the scientific staff on 
board, I believe the greatest sorrow was to lose so 

itants with the steam whistle of our ship. The effect 
was instantaneous-in a second the beach was alive 
with men, sti ll  unable to understand their luck. The 
change was too great, after all their privations, with 
the dark prospect of the future, to be suddenly awak· 
ened out of thei r sleep, placed in the midst of civil iza 
tion, and at the same time know that all  their compan· 
ions from the two other winter stations were well, and 
all this to happen so early in the year, when no relief 
could have been expected. 

It  was undoubted ly a great proof of the awakened 

It  was now late in the summer, and, though the ice 
conditions were clearly hopeless, there was nothing 
else to be done except to press on. Struggling hard, 
they passed round Joinville Island, during the first 
days of the new year, and through a narrow opening 
in the ice they could advance several miles to the 
south. But here they were again caught by the ice,  
and drifted north until ,  on January 10, a strong gale 
from the south commenced; filling the bay and setting 
the ice rapidly against the northern shore. The steam­
er was at that time fast in the ice about 20 miles 
south from Dundee Island. The storm keeping on, the 
ice began to press very heavily, l ifting the ship about 
four feet. The situation was most perilous, and the 
disaster came with a big ice-floe, with strong pressure­
ridges, rising high out of the water. From this ice 
emerged a large ice· foot which, catching the steamer 
from underneath , broke the rudder and the keel, bent 
the axle of the screw, and· tore up the bottom of the 
ship, fixing the vessel at the same time solidly in its 
embrace. 

PANEL FROM THE CUBlCU LUM. 

Only after three weeks' hard work was it possible 
to release the steamer from the grasp of this ice­
foot. The pumps were working all the time, and when 
the ship got free the leak proved too great to be man­
aged with the resources . on board. For another weslt 
the vessel drifted in the ice without finding a way 
out. Had it only been possible to bring the ship to the 
beach while sti l l  afloat, the stores and provisions, as 
well as all our valuable col lections, could have been 
saved. But even th is proved impossible, and the same 
head gales in the beginning of February that raised 
our hopes in the station were disastrous for the ship. 
On February 1 2  the "Antarctic" was abandoned, and 
an hour later she was buried in the sea. 

The question was now to bring the men and as many 
as possible of the most important things over the 
drifting pack·ice to the land selected for winter quar­
ters, the small , volcanic island of Paulet, known to be 
rich in seals and pengu ins. This, under the admirablfl 
d irection of Captain Larsen, was executed during the 
fol lowing sixteen days. Three boats were carried, used 
as sledges and pulled by the party, to take the outfit. 
The advance was very difficult, and many times in the 
morning the whole party found themselves carried 

many valuable col lections, including almost all the 
photographs taken during the summer. Happily all  
older collections had been lodged safely before the 
steamer started,  and even now they managed to bring 
on shore several of the most valuable speCimens, This 
is so much the more creditable as the provisions and 
other outfit were very scarce and the prospects of thE:! 
future were nowise bright, especially as it was . impos­
sible to know at what time assi stance might come. 
Here also a stone hut was built, and in this the twenty 
men passed the winter, using for food the meat of 
seals and penguins that coul d  be obtained, and also 
catching a good number of fish , which proved a very 
welcome change. What was most scarce was fuel, as 
the seals were by no means numerous during the win­
ter. It was a hard l ife,  but happily al l were in  good 
health, except the young Norwegian seaman Weners­
gaard, who d ied of heart affection in the middle of 
the darkness and the gales of the winter on June 7. 
It had long been arranged that a small  party should 
start for the winter station to bring us news of the 
fate of the "Antarctic" as soon as the ice would allow. 
On October 31 they started, and , passing the site of 
the winter hut at Mount Bransfield, where they learned 
the news of how that party had spent the winter, 
they arrived at our station just at the last moment 
when we were going to leave definitely the place and 
the region. 

And now came the last great event in the story of 
the expedition. After having embarked on the "Uru­
guay," the 10th, we passed very early the next morn­
ing Paulet Island, awakening its involuntary inhab· 

PANEL FROM THE CUBW U L U M. 

Interest of the Argentine nation and of the capacity 
of its navy to send this expedition, and to us the 
stay on board has only bright remembrances, for we 
were received as, I bel ieve, has rarely been the lot of 
a shipwrecked exped ition. Passing the winter station 
of Mount Bransfield to pick up the collection left 
there, we arrived at the port of Santa Cruz on Novem­
ber 22, and during the fol lowing hours the telegraph 
announced to the world th e  news of our return.-Lon­
don Times. 

THE BOSCOREALE FRESCOS.* 
TilE recent acquisition of the Boscoreale Frescos and 

a magni ficent biga or double·yoke chariot said to have 
been found at Norchia, a vil lage on the site of an 
Etruscan town, by the Metropo l itan Museum of Art of 
New York city, is the most noteworthy event in the 
recent history of the museum and enables it to take 
rank among the great museums of the world. 

The frescos are from ·a Pompei an villa, near the little 
city of Boscoreale, which was buried in the year 7 9  
A.  D. beneath the ashes o f  Vesuvius. They were un­
earthed in 1901.  The modern city of Boscoreale, situ­
ated in the province of Naples and at the foot of 
Vesuvius, has for several years been cele brated in 
archreological annals. The beautiful collection of sil­
verwal'e executed by Greek artists of Alexandria, at 
present at the Louv re thanks to the munificence of 
Baron Edmond de Rothsch ild,  the important find of 
gold coinage of the reigns of Galba, Otho, and Vitelli us, 
and the rich set of household furniture acquired by 
the Museum of Berlin had al ready brought the city 
into prominence, when a find sti l l  more important came 
and added a new {'c/at. 

The Deputy Vincenzo de Prisco, to whom the success 
of former excavations was due, continued in 1900 ex· 
plorations in the vicinity of the viIla Pisanella, and 
after ard uous efforts was rewarded by discovering at 
several meters below the surface of the ground the 
wonderful wall-paintings which we have to-day. 

The villa Pisanella was one of the most II IXUl'ious 
and most artistic of that ancient epoch. It stood on 
the beautiful slope of Vesuvius and commanded one of 
the most delightful nooks of the incline near the peace­
ful little city of Pompeii.  It was very natural that the 
rich patricians of the time seeking in the quiet of the 
country a relaxation from the busy l ife of the city 
should be seduced by the happy situation of this h i l l  
a t  the base of Vesuvi us-a verdant hill  which opened 
up a wonderful panorama to their eyes. 

By a refinement of luxury due to the conquests of the 
Romans in Asia, the paintings which ornamented the 
walls  of this sumptuous vil la represented the best 
examples of the art of that time. We do not know the 
name of the patrician who bui lt this house of allure­
ment, hilt the paintings found there read i ly  suggest 
that he was a lover of mllsic and al so of games such 
as wrestl ing. Many of the pai ntings represent 
musicians and ath letes and IIpon one fresro can be 
seen a table loaded with prizes for the games, among 
them being crowns of gold.  

* ThIS article, taken from Current. T.it('ratnrt', is based IOl'/(ely uoon a 
French rnonogrllph entitled I.e. Fr""q'lf'. de So.coreaie, published !". 
centll" i n  Paris and written hy M .  A rthllr Samhon .  doctellr es lettrps de 
I'universitc de Nnplcll. 'rh(� 1 1 I 1I �tm�iom� \\'prp. fnmlEthf'd through the kmd. 
ness of the Direct'IT of the MetroJlo .. .;un MII"Cnlll of A rt III New York. 
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Barnabei and Sogliano have �earched with rare 

patience all the docl\ lIlent� which might throw �ollle 
light upon the history of this house. Tablet� �how 
that it was sold at auction on the ninth of May, in the 
twelfth year of the Ch ristian era, under the first Con· 
sulate of Germanicu�. Another tablet fOl lnd in the 
villa rusti!"a bearing the name of P. Tanni \H:; Synistor 
led one to th inl{ that the last ownel' was thus named . 
But a bronze seal found latel' suggested ano t h el' name, 
that of Lucius Herennius l<' lorus, who was probably the 
last owner of the house. 

The paintings belong to t wo different epochs. The 
most ancient ( sevel'e architecture, imitation of 
precious marbles and large figured panels ) date prob­
ably from the first years of Ollr era ; others more 1'UC:OCO 
in treatment are certainly of later date than the sale 
of the house in the twel fth year of the Ch ristian era. 

It is not necessary to recall  the role of the Pompeian 
pictures. The archreologist and the historian find in 
them the best elements for the reconstruction of furni­
ture and products of industrial art, the explanation 
of the religion and customs of the Roman people, the 
il lustration by image of the l iterary works of the last 
century before Christ and the fi rst of our era. The 
paintings of the villa of Lucius Herennius Florus are 
among the most interesting with all th ese poi nts of 
view in  mind. The instruction which one derives 
from them and the admiration which they al'ouse are 
considerable. On an artistic side, too, thei r worth is 
immeasurable. These paintings are the reflection of 
Alexandrine art-an art both spiritual and sentimental.  
Up to this time Alexandrine art has not been the object 
of especial study. It is not necessary to examine 
closely into the number of mediocre examples which 
belong to the long and fatiguing decadence of this art 
under the Roman Empire, but one shou ld  surely ex· 
amine the creative force of the artists of the glorious 
Ptolemaic epoch, the third century before Christ, dUrIng 
the l iterary spring and florescence of that exq uisite pas· 
toral poetry whose echo we find in more than one of 
the Boscoreale paintings.  

The frescos obtained from the vil la Pisanella are 
largely from the cubiculum ( bed-chambe r )  , triclinium 
( banquet hall ) ,  and tablinum ( room containing family 
records and hereditary statues ) .  The latter are far 
more important and represent in a pecu liarly good 
condition the best examples of ancient art. 

The "Zitherist" is the most noteworthy of the panels, 
and is from the tridinium. I t represents a young woman 
of the class ic style of heallty and is considered by 
some the most beautiful portrait in colors which an­
tiquity has left us. The artist has sought to express 
the soul of his model and has left in the work the 
imprint of his emotion. She is seated upon a chair, 
painted and carved. and with a high and straight back 
( la cathedra ) .  Her garment, the stoia, is the long 
flowing robe so loved by the ancient Romans. She 
holds a gi lded zither, while behind the chair stands 
a little girl. The red bacl{ground brings out the blue 
gown and white mantle to perfection. 

Next in importance comes the picture of two seated 
figures. A man, undoubted ly an athlete, is seated upon 
a long chai r  and seems proud of his manly and ener­
getic beauty. His hands rest upon a s taff. Beside 
him is seated a woman, her head enveloped in a mantle. 
She fixes her eyes upon her companion, but with the 
vague regard of a dreamer. The artist probably 
grouped them with the intention of representing a 
legendary subject whose meaning it is difficult to com· 
prehend. 

The woman holding a shield, while less artistic,  is 
nevertheless interesting. She stands al most ful l-faced, 
the head tu rned a little to the left, while her ga7.e is 
turned upward. She holds, partly resting on her lmee, 
a shie ld .  Her robe is white with a blue mantle. 

The tablinum was almost square in form. The 
walls were ornamented with plates imitating marbles 
of d ifferent colors. Upon these wal ls were painted 
heads of young bulls adorned for the sacrifice, masques 

THE ZITH ERIS'l' PANEL FROM 'I'HE 
TRICLI N I U M, 

and garlands of fruits and greens.  \<'OlU' panels, well 
pl'eserved, have been taken fmm it. 

The thinl wall of the alcove of the ( ' u lJkulum offers 
a deeoration full  of charm. The eye reposes with 
pleasure upon a garden in which there is an artlHcial 
grotto Imown as m usaea. Creepers of ivy p I i ng to the 
rorks earpeted with moss. Birds of gay plumage dart 
from rock to rock Ahove the grotto is a large passage 

PAN EL FRUM T H E  'I'RlCLIN l U M. 

(gestatio ) bordered with a balustrade. To the left 1" 
an open window with bars. 

Another panel from the cubiculum represents a row 
of Corinthian columns resting upon a wainscot. These 
columns support a cymatium decorated with masques 
of satyrs. In the first section arises a temple with an 
altar and a column surmounted by a winged goddess 
( Artemis ) holding two flambeaux. In the distance 
are houses, terraces, porticos, balconies, and hanging 
gardens. In the second section a marble support 
holds a gold hydra. In the center is an altar, below 
which is an offering of fruits. Behind rises an edicule 
decorated with greens, a masque of Silenus and dra· 
peries. It supports on the cornice a shield and two 
gold vases. The statue is of Hecate or Diana, who is 
the guardian of the house. The third section is a re­
verse presentation of the first. Another panel from 
the cubiculum represents a sacred inclosure enci rcled 
by a portico of a double row of Corinthian columns. 
In the center a circular monopteral temple of twelve 
columns arises. The prinCipal entrance to the portico 
faces the spectator. In front of this entrance is an 
altar loaded with offerings. 

In al l  these paintings there is a woful lack of per­
spective. and the drawing is careless . But the color 
sense of the artists who painted them was keen , and 
the fine Pompeian reds still held their wonderfU l tone. 

PANEL :FROM THE T RICLlN l U M, 

The great panels of the figures of the zith",'ist anu 
of the athlete belong to great art. They are living 
portraits, the most beautifu l that antiquity has trans 
mitted. The panels from the peris'tyle, the tablinum, 
and the triclinium are in a noble and severe style which 
commands admiration. The panels from the cubiculum 
are among tne most interesting of the decorative paint· 
ings of Pompei i .  One thing is remarkable in these 
paintings-the law of perspective is a melange of 
realism and fantasy. 

Although the relatively low artistic worth of these 
paintings may detract somewhat from our enjoyment 
of them, still as evidence of the sl{ i l l  of the Pompeians, 
i n  an age when art had not reached the heights it did 
later, they are exceedingly valuable. 

These Pompei an paintings seem like dreams­
dreams of riches and of pleasure. In them we re�og­
nize the very soul of the epoch which they represent 
and the reflned voluptuousness of the Romans of the 
great empire. They are the best translation ot an 
Horatian ode. 

CHINESE MEDICINE. * 
By JAAU;S M. FLINT. 

TilE Chinese trace the origin of med icine to an em­
peror named Shen-nung, who is said to have reigned 
about 2700 B. C.  He flrst experimented on the medi­
Cinal qualities of herbs and their application in the 
treatment of disease, and to him are ascri bed the 
earliest writings on the subject. The prinCipal one of 
his medical works is entitled "Shen-nung Pen ts'ao 
king." The statements in regard to the origin of this 
work, both as to authorship and time, are exceedingly 
(Ioubtful,  the probability being that its precepts were 
traditional until,  after a long period, they became in­
corporated in the writings of a more modern author. 
It can hardly be doubted, however, that a system of 
medical practice was established in China long before 
any now known to have existed among western nations. 

Concerning the theories of disease held by the 
Chinese, and the rationale of their modes of treat· 
ment, the information at hand is indefinite and per­
plexing. A�cordlng to Cleyer,t their theory of disease 
is based on the existence of two radical principles, 
Yin and Yang, translated as "heat" and "moisture," 
which give life and movement to all things. Health 
depends on thp maintenance of an exact balance of 
these two elementary princi ples, any disturbance of the 
proper relations between them producing all the 
ph enomena of disease. Others interpret Yin and Yan g 
to be two principles or powers in nature, male and 
female, ever active in producing the phYSical, chem ical , 
and vital phenomena which appear within and around 
us. When these pri nCiples are equalized there is repose 
or a state of health . If the male principle is in the 
ascendant there is disease and it is inflammatory ; If 
the female prinCiple predominates the disease is of a 
typhoid character. 

In addition to the rational istic theories of disease 
an d its treatment, superstitious and religiOUS notions 
concerning them prevail very widely. Magical rites 
and charms occupy a large place in both preventive and 
remedial medicine and temples devoted to the worship 
of medical divinities are numerous and much fre· 
quented. In these temples are images representing 
eminent physiCians of history and trad ition who have 
been deified and to whom worship is paid. Tn particu· 
lar there are ten celebrated doctors of special sanctity 
often referred to, but no two lists of th eir names are 
exactly the same. It would seem that some of these 
divinities have lists of numbered prescriptions, and by 
means of correspondingly numbered bamboo sticks 
the patient draws by lot the prescription suited to his 
disease. 

In the examination of a patient the Chinese doctor 
determines the diagnOSis, prognOSiS, and Indications 
for treatment chiefly from the condition of the pulse, 
the appearance of the tongue, and the facial aspect. 
For medical convenience the human body is divided 
Into three regions :  ( 1 )  the superior region, from the 
head to the epigastrium ; ( 2 ) the middle region, from 
the epigastri um to the urn billcus ; ( 3 )  the inferior 
region, from the umbilicus to and including the pelvis. 
For each of these regions there is a distinct pulse 
which may be felt at different positions along the 
radial artery at the wrist, about half an inch apart. 
These pulses mark the condition of certain organs in 
the different regions according as they are felt on the 
right or the left arm. Thus the superior pulse on the 
right arm marks the state of the hE-art ; on the left 

. arm, of the lungs. The middle right pulse ind icates 
the condition of the stomach and spleen. the middle left 
pulse the state of the liver. The lower right pulse i s  
controlled b y  the right kidney and 16.rge intestine ; the 
lower left by the left kidney and small intestine. The 
delicate variations in quality, force, and rhythm of 
these pulses which the Chinese doctor claims to detect 
are not evident to the ruder touch of the foreigner. 

Examination of the bodies of the dead never having 
been allowed or practised, the knowledge of anatomy 
is necessarily crude. A general idea of the internal 
organs of the body, and their location, has been forced 
upon them by the accidents of war and peace. but for 
the rest I magination has supplied the place of oem on­
stration. A theory of a double circul ation is held, by 
means of which the "spirits ," which are the veh icle 
of the radical principle Yin ( heat, or the male prin­
ciple ) ,  and the blood, which conveys the Yang 

• Specimen Mediclnre Sinirre. 

f From Smithson ian Miscellaneons Pull!irntioll'. 
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( moisture, or the female principle ) ,  are distributed 
throughout the body. This circulation oegins in tha 
lungs at three o'clock in the morning and completes its 
round in twenty-four hours. For the accommodation 
of this circulation they count twelve principal canals­
six passing from above downward, and six from below 
upward. There are also accessory canals or vessels, 
eight of which run transversely and fi fteen obliquely. 

The materia medica of the Chinese is extensive and 
is used with prodigality by both the sicl, and the well. 
The classical authO'rity for the use of drugs is a sort of 
dispensatory called "Pen-ts 'ao kang-mu"-"A Synopsis 
of Ancient Herbals"-compiled by one Li-Shi-Chen in 
the latter part of the sixteenth century. The last re­
print of this work was in 1826, and it appears in forty­
three quarto volumes, the first three containing over 
1,100 rude wood cuts of the minerals, plants; and 
animals treated of in the body of the work. Drugs are 
classified in three kingdoms and fifteen divisions, as 
follows : ( A )  Inanimate substances-water, fire, earth, 
metals, and stones. ( B )  Plants-herbs, grains, vege­
tables, fruits, trees. ( e )  Animals-insects, scaly ani­
mals, shelly animals, birds, quadrupeds, man. Com­
prised in these divisions, and described in the "Pen-ts 
'ao," are 1,892 distinct drugs. These, in various com­
binations, are presented for use in about ten thousand 
formulre. All drugs are co'nsidered as having certain 
inherent qualities of heat, cold, warmth, or coolness, 
and these are noted . But in spite of the mystical and 
utterly .unintelligible explanations of their actions 
given by Chinese authors, it is probable that medicines 
are administered, in China as elsewhere, prinCipally 
as specifics, that is to say, "good" for the disease. 

THE MICROSCOPE USED AS A MAGIC LANTERN. 
By WALTER BAGSHAW. 

THAT few amateurs can stand the strain upon the 
eye when using the microscope for any length of time 
is due partly to over-illumination which rapidly pro­
duces fatigue. Experienced workers, of course, guard 
against this, and consequently can pursue their inspec­
tion for a considerable period ; but prolonged or con­
tinuous observation is not usually necessary except 
when fugitive or changing objects are being examined, 
such as, for instance, animal and vegetable moving 
objects usually found in pond water, or the formation 
of crystals during evaporation. 

Sometimes, however, a microscopist would like not 
only to avoid this fatigue, but to show his slides to 
others, though this becomes a tedious matter when the 
focus has to be adjusted for each individual, and it 
also produces a feeling of weariness upon those who 
have to wait probably ten minutes between the changes 
of slides. There is no difficulty in exhibiting enlarge­
ments of minute objects before large audiences either 
by ordinary lantern slides, or through the projection 
microscope attached to an optical lantern, neither of 
which, in all probability, does the amateur possess ; yet 
absolutely no extra apparatus is needed by the owner 
of a microscope in order to show his slides to a small 
number of persons at one and the same time, since the 
microscope itself can readily be turned into a magiC 
lantern by using it in a horizontal position. In this 
way, infusoria, diatoms, water fleas, and the larger in­
habitants of stagnant water can be shown in motion, 
and very entertaining it is to watch their movements 
over the screen. 

The brilliant and ever-changing colors of polariscope 
obje�ts can also be shown, though the largest and most 
effective pictures are got from stained sections of 
plants, insects, and similar slides. 

To those who care to make the experiment a few 
hints may be of service : First, get a sheet of stout 
white cardboard about 12 inches square to act as a 
screen, and place it in an upright pOSition against a 
few books piled up behind it, taking care to leave 
room for free movement to and from the microscope. 
Now place the microscope in its horizontal position 
about a foot away from the screen, first having swung 
the mirror on one side, and removed the substage con­
denser. Put in the A eyepiece and a 2-inch objective 
for a start, and focus on to a suitable slide. Then 
lower the room lights and bring round the oil lamp 
and bull's-eye and adjust them so that a set of parallel 
rays is projected on the slide. A disk of l ight will im­
mediately appear on the cardboard, but probably 
brighter in one part than another, in which case the 
light or the bull's-eye, or both, sho,uld be slightly 
moved till the illumination of the disk is perfectly 
uniform in brightness. 

Having got this effect, see that the object is in the 
center of the field, when a little focusing will bring it 
into sharpness and make it visible to all. 

I f  the substage condenser and a higher power be 
used, the cardboard may perhaps have to be brought 
nearer to the eyepiece, and a sheet of ground glass 
between the light and the substage condenser will 
often make a wonderful difference in securing even 
illumination. 

A simple cell for showing pond life may easily be 
made on a glass slip, 3 inches by 1 inch, having a thin 
cement ring in the center with a cover glass fixed 
on. This cover glass, it must be observed. must have 
a small hit snipped off the top edge for insertion of 
the liquid through a pipette. 

Most troughs sold for this purpose are too wide, and 
therefore allow the insects to get out of focus, whereas 
a cell made as described will generally keep objects in 
focus and in view all the time. The operation of taking 
a picture in photo-micrography is really the same as 
the method now explained, but the focusing screen of 

a camera is used to receive the enlargement instead of 
the cardboard. 

The writer has sometimes shown a small insect en­
larged to 12 inches across, and heard microscopists ex­
press wonder why they never tried this Simple method 
of showing their slides.-Nature Study. 

ENGINEERING NOTES. 

The largest steel plates ever made in America have 
been rolled by the Worth Brothers Company, Coates­
ville, Pa. The plates are to be used in the construction 
of marine boilers, and are 139 x 181 inches in size and 
66-100-inch thick. They were rolled on the company's 
new 152-inch mill, which is the largest as well as the 
most modern plate mill in the country. 

The long railroad which the Russians are building in 
Asia south of Siberia from Orenburg southeast to Tash­
kend, where it will connect with the Asiatic Midland, 
whose sole outlet now is by the Caspian Sea, has been 
making good progress through the grazing country 
south of Orenburg, and trains have been running a con­
siderable distance during the summer and fall .  It is 
reported that the authorities purpose suspending the 
train service during the winter on account of the ob­
structions from drifting snow in a very thinly peopled 
country, which naturally needs very few trains ; but 
the Orenburg people protest that this may cause a 
famine on the Kirghise steppe, where the grain crops 
failed this year, as they frequently do in semi-arid 
countries. The remarkable thing about this is that a 
country which for all time has been dependent upon 
its own resources should in a few months become de­
pendent upon railroad transportation. 

Two of the remarkable alloys discovered by Dr. Guil­
laume in his study of high nickel and iron compounds 
are now made on a commercial scale. The first, to 
w hich the trade name "Invar" has been given, contains 
37 per cent of nickel, and after special heat treatment 
is practically unalterable in length between the or­
dinary ranges of atmospheric temperature, the dilata­
tion per degree Fahrenheit being only 1-36 inch per 
mile. This is coming into use for standard bars, wHes 
for base line measurements, and other geodetic pur­
poses, as well as for the pendulum rods of astronomical 
clocks and the compensation balances of chronometers. 
The alloy containing 46 per cent of nickel, known as 
"Platinite," has the same coefficient of expansion as 
glass, and may therefore be substituted for platinum 
in the manufacture of incandescent electric lamps. 
It has also been used in Appert's armored glass, in 
which a wire network is inclosed between two plates 
of glass. A valuable memoir on the magnetic and 
other properties of these alloys has lately been pub­
lished by Louis Dumas of the Commentry Fourcham­
bault Company. 

The experimental section of the North-Eastern Rail­
road of Great Britain, which has been reserved for 
tests with the Hall electro-automatic signaling instal­
lation, has been completed. The installation has been 
laid down by the Hall S'ignal Company of this city 
( New York ) .  The locality chosen for the experiment 
is a stretch of trunk road between Alne and the Green 
Lanes Box, Thirsk, a distance of about eleven miles, 
where the lines converge from three or four running 
parallel to one up and one down track. On this stretch 
of track there have hitherto been six signal boxes, 
but with this new system several of these will be 
abolished. With the new signaling the track will  be 
divided into fifteen sections, each about 1,200 yards 
in length, so that by this means the carrying capaCity 
of the railway will be more than doubled. By the 
adoption of the new system, in addition to shortening 
the block sections of their railway, the North'Eastern 
Railroad will be able to dispense with a considerable 
amount of the manual labor involved in the present 
system. The motive power of the signals is a new 
invention, by which carbonic acid is used to operate 
the semaphore arms. 

The time is past when a man is considered to be 
qualified to run machinery whose only recommenda­
tion is that he can start and stop the same. Machinery 
must be intelligently cared for if continuous and 
efficient service is expected of it. In many cases, mines 
and mills are remote from large shops, thus requiring 
many repairs to be made on the ground in event ot 
a sudden breakdown, if a prolonged idleness of the 
whole plant is to be avoided. It is often necessary to 
carry on extensive mining and milling operations with 
a class of labor that is unused to handling machinery 
and which is ignorant of the simplest mechanical prin­
ciples. In such cases the valuable suggestion is made 
that a "handy man" be employed who can handle or­
dinary problems in connection with the machinery and 
"leaven" the whole mass of unskilled native labor. A 
large amount of mining, miJJing, and general engineer­
ing work is progreSsing or contemplated under adve'rse 
circumstances-in such districts as the Rand, where 
labor is very inadequate to the requirements, and 
largely the native black element-or in tropical coun­
tries where the action of the climate has such a de­
structive tendency to all iron or steel. Under such 
conditions the care of machinery is most important. 
'Vithout the use of the most approved mechanical ap­
pliances, some properties would prove valueless, and in 
all cases where the most up-tO-date devices are em­
ployed in mining operations, more than ordinary 
lmowledge is required to keep all the machinery run· 
ning smoothly.-Mines and Minerals. 

ELECTRICAL NOTES. 
Presiding at a dinner of the New Vagabonds' Club, 

Mr. Marconi said he was bold enough to forecast the 
day when his wireless system of telegraphy would 
make communication between the nations of the world 
very much cheaper than with the submarine cables. 
Speaking of his recent achievements, and the progress 
of the system, he stated that at present there were 50  
Atlantic liners using wireless telegraphy for commun­
ication w ith 48 land stations along the British and 
Irish coasts, and 64 British and 24 Italian warships 
fitted with the apparatus. 

J. E. Taylor, in Roy. Soc. Proc., refers to distur· 
bances noticed during experiments on wireless tel­
egraphy for the British Postal Telegraphs. Th� 
noises are distinct from the ordinary telegraphic anti 
inductive disturbances. They are more frequent in 
summer than in winter, most in evidence fo),' a few 
hours about sunset, and herald the approach of a 
storm or gale. The noises recall flowing and bubbling 
water, further, crackling and rocket discharges ; these 
latter the author ascribes to the passage of meteors 
which set up electric discharges in the upper rarefied 
atmosphere. The other noises he connects with the 
ionization of the air ; disturbances are caused when the 
iOll ization is diSSipated by an electric field. There are 
also high-frequency effects noticeable only on the co­
herers or other forms of Hertzian wave receivers. 

Prof. R. Threlfall exhibited and described at a re­
cent meeting of the Physical Society the following in­
struments which he has used in the testing of electric 
generators by air calorimetry : ( 1 )  A "hot-wire volt­
meter" accurate to 1-100 volt. The wire in this in­
st] ument is very fine, and special precautions are taken 
to keep the tension on it constant, so that the elonga­
tion measured is due only to the expansion of the wire 
caused by the heating effect of the current. ( Z ) A 
"pitot tube" for the measurement of air velocity, the 
velocity being proportional to the square root of the 
pressure produced in the tube. ( 3 )  A "manometer" 
for determining pressure differences in pitot tubes with 
accuracy. This consists essentially of two bottles con­
ta ining colored water, which are connected by a sy­
phon, and the air space of each bottle is put in com­
munication with its appropriate tube. The readings 
are taken by setting a pair of needle-points just to 
touch the liquid surface, and then measuring how they 
differ in level by micrometer screws, or by calipering 
suitable jaws. The instrument is reliable to 0.01 mm. 
of water pressure. ( 4 )  A multiplying pressure gage 
in which the motion of a float or ball is used to oper­
ate a finger moving round a dial. The dial is divided 
in such a manner that the square roots of the pres­
sure differences are read off. Air velocities are there­
fore given directly. 

The idea of transmitting Mr. Chamberlain's last 
speech from Birmingham to London by telephone and 
electrophone was distinctly smart, and the conductors 
of the Evening News ( London )  may fairly be con­
gratulated on their enterprise, quite apart from any 
considerations of a fiscal, financial, or political charac­
ter. Unfortunately the scheme, though well laid, went 
somewhat "agley," for a number of ludicrous mistakes 
crept into the text of the oration as printed-mistakes 
indeed so palpably absurd in some cases as to suggest 
that the "copy" could neither have been sub-edited nor 
read by the correctors of the press attached to the staff 
of the paper in question. One of the funniest instances of 
garbling was in the passage in which Mr. Chamberlain 
was made to say : 

"Mr. Cobden said that the United States of America, 
if free trade were adopted, would abandon their pre­
mature manufactures ( loud laughter) , that the work­
men in their factories would go back to the land, and 
( now I am quoting his exact word s )  'they would take 
th e hoe and plow for us.' " 

Of course, neither Mr. Cobden nor Mr. Chamberlain 
ever supposed or said that plowing is done with a hoe, 
for the former was a practical agriculturist, I believe, 
and the latter is also sufficiently familiar with the an­
cient industry of the husbandman to know how fur­
rows ( lonely or otherwise ) are turned. 

It was on September 25, 1895, that the first power 
was delivered to a consumer by the Niagara Falls 
Power Company. This first power went to the Pitts· 
burg Reduction Company, which company to-day take 
3,000 horse power from this development. The largest 
customers of the Niagara Falls Power Company are 
the Union Carbide Company, the amount taken being 
1 5,000 horse power. In all, 57,365 horse power is sold by 
the Niagara Falls Power Company in Niagara Falls. 
To Niagara Falls, Ont. , 1,900 horse power is sent ; to 
the Tonawandas, 3 ,699 horse power, and 1 ,500 horse 
power goes to' Lockport. The Iriternational Railway 
Company take 1,000 horse power for their Lockport­
Olcott line, and 63 customers in Buffalo take 23,421 
horse power. The large! t consumers of Niagara power 
in Buffalo are the Buffalo Railway Company, who take 
7,000 horse power, while the Buffalo General Electric 
Company come next, using 6,000 horse power. All 
told, the International Railway, which company op­
erates the electric lines of Buffalo, Lockport, Niagara 
Fa lls, and between these cities, uses 1 2,000 horse power. 
An outlay representing $13,000,000 has been made by 
the Niagara Falls Power Company, and on a total as­
sessed valuation in the city of Niagara Falls, this com­
pany pays about one-fifth of the total taxes paid. T�e 
longest distance Niagara power is transmitted is about 
39 miles, on the Olcott line of the International Rail· 
way. 
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TRADE SUGGESTIONS l<'ROM UNITED STA'fl!:8 
CONSULS. 

Advioe to Firms Exporting to the Philippines, -The 
following article, taken from the Manila Daily Bulletin 
of recent date, may be of interest to United States 
exporters :  

"Catalogues should be i n  Spanish, and should always 
give the telegraphic addresses and codes employed. 
Prices should be given. Confidential discount sheets 
should give the prices current ; the importer then can 
judge prices from his own commercial journals. 
Weights and dimensions of articles are of great value 
in a catalogue. 

"The reputation of a house often depends upon the 
manner of packing as much as on the merchandise 
itself. Goods for Manila should be packed with special 
care. The port is unprotected and the sea is often 
very rough, making unloading at such times i mpos­
sible. Transfer is made by natives in small boats 
from a point two miles distant. These boats.are tossed 
about by the slightest agitation of the water. 

'·'Documents ought to accompany the merchandise. 
Firms should choose for their representatives persons 
of great experience. The customs officials of Manila 
are guided by fixed laws, from which they do not 
deviate. The Philippine tariff laws in regard to the 
differe�t classifications should be carefully stUdied, and 
persons should draw up their documents in accordance 
therewith. Manufacturers should not place small 
samples in their shipments unless they mention them 
as such in their invoices, otherwise they will be com­
pelled to pay duty thereon, and, perhaps,- an additional 
amount. 

"Every package should bear the name of its destina­
tion and its particular marks, and should also show 
gross and net weight in pounds and kilogrammes. 

"Invoices should be prepared in regular form. Some 
important rules of the Ph ilippine customs service 
fonow : 

"1 .  Each package should be specified in the invoice, 
with marks and numbers. 

"2.  The con tents of each package should be indicated 
in detai l, in regard to price and destination. 

"3. Packages containing goods of different classifica­
tion should be so entered. 

"4. The weight declared should include the wrapper, 
since the wrapper pays the same duty as its contents. 

'�. As the wrapper is destroyed, the invoice should 
show net and gross weight. 

"6. Invoices should always be made in triplicate, 
two for the customs and the third for consignee. 

"If bills of lading are not payable at sight, a second 
but non-negotiable bill should follow, in order to give 
the conSignee information as to freight. 

"It is preferable to insure in companies having legal 
representatives in Manila." 

Amerioan Manufaotures in Bamberg .-Of American 
goods, cotton is the only article which reaches this 
consu�r district by direct i mportation from the United 
States, all other goods coming by way of Hamburg, 
Berlin, and Frankfort. Small as the direct trade for 
American goods seems to be in this·-district, one CanR()t 
go into a large manufacturing plant without finding a 
faft percentage of American machinery, and every 
up-to-date farmer uses agricultural implements made 
in the United States : enter a fine office or counting 
house and one will almost surely find American desks 
-all tHe office furniture American, in many cases ; 
while hardware stores handle a number of American 
tools and household goodS. 

Much could be done toward increasing the sales of 
American goods if the different emporiums handling 
the same were nearer to the consumers. American 
shoes, although more expensive than those of German 
make, are well liked on account of their superior shape 
and workmanship, but few people care to have them 
sent to them from a distance. The dealers in Ameri· 
can shoes- in Berlin, Frankfort, and one or two other 
large cities may be reporting a successful business, but 
what they sell are fine and high-priced goods. It is 
safe to predict that the dealer in American shoes who 
can supply the masses in their homes and at fair prices 
will do a large business. 

Sending catalogues and price lists, even the visits of 
commercial travelers from the United States, cannot 
compare with the establishing of branch houses at 
easily accessible pOints. If  the American manufac­
turer wants to sell his goods in Germany to advantage, 
the goods will , as a rule, have to be where they can 
be had when wanted. Ordering by sample may be done 
successfully in a few instances. To make satisfactory 
sales, the goods must be brought within easy teach 
of consumers. 

Far from being prejudiced against our goods, the 
Germans give them very fair consideration and do not 
hesitate to buy them, if, in their judgment, they offer 
advantages, which in many instances they unquestion­
ably do.-W. Bardel, Consul at Bamberg, Germany. 

OutlOok fOr American Trade in Bulgaria .-Mr . John 
B. Jackson, United States Minister to Greece, Rou­
man ia, and Servia, and also diplomatic agent in Bul­
garia, sends the Department of State, under date 01' 
September 211, 1903, the following information relative 
to trade relations with the United States : 

At present essence of l oses is almost the only article 
exported to the United States from Bulgaria, and agri­
cultural machines are almost the only direct imports 
from the United States. 

Recently Bulgaria has been doing a great deal to 
develop its Black Sea ports at Varna and Bourgas, and 
new railway connections have been made between the 

interior and certain ports on the Danube. Bulgaria 
has considerable mineral resources, and there are 
quantities of coal of very good quality near Tirnova. 
With proper development of the mines this coal could 
easily compete with the English and other coal which 
finds a market in large quantities at points on the 
DanUbe. 

In spite of the fact that foreign capital is greatly 
needed, foreign companies have not received liberal 
treatment, and persons wishing to obtain concessions 
should be very careful in ascertaining the exact con­
ditions, not only as to how they may carry on the 
enterprise in question, but with regard to the possible 
withdrawal of the concession itself. 

It has long been the wish of the Bulgarian govern­
ment to establish closer commercial relations with the 
United States, and the Prince of Bulgaria has expressed 
the belief that Americans could do a great deal toward 
the industrial development of his country, and that a 
market there could be found for many American 
products. 

German Beet-Sugar Produotion. -For the thirteen 
mon:ths ended August 31, 1903, the German sugar re­
fineries consumed in the manufacture of sugar 12,381,-
552 tons of raw beets. During the same period in 
1901-2 the consumption o"f raw beets amounted to 
17,614,152 tons, snowing a decrease of 5 ,232,599 tons in 
the year ended August 31, 1903. The amount of sugar 
produced during the thirteen months ended August 31, 
1903, was 1,663,193 tons, as compared with 2,246,237 
t(ons during the thirteen months ended August 31,  1902, 
a decrease of 583,044 tons. The kind and quantity of 
sugar produced in the comparative periods were as 
follows : 

Year ended August 31. 

Description. 
Crystallized sugar . . . . . . . . . . . .  . 
Granulated sugar . . . . . . . . . . . . .  . 
Sugar candy . . . . . . . . . . . . . . . . . .  . 
Loaf sugar . . . . . . . . . . . . . . . . . . . •  

F'lat bar and cubical sugar . . . . .  . 
Lump and crump sugar . . . . . . .  . 
RE-fined and powdered sugar . . .  . 
Farine ( moist sugar ) . . . . . . . . .  . 
Liquid refined

' 
sugar, including 

1903. 1902. 
Tons. 
583,127 

15,748 
136,116 
228,H)7 

30,983 
350,651 

5 2,420 
2,860 

Tons. 
587,774 

15,220 
145,17 2 
213,045 

26,390 
3 27,818 

56,833 
2,174 

sugar goods . . . . . . . . . . . . . . .  1,594,560 · 1,576,896 
Syrup -. . . . . . . . . . . . . . . . . . . . . . . . .  6,062 5,984 
Other sugar products . . . . . . . . . . .  478,615 563,718 

The compilation of these statistics has been made 
for thirteen months, because, owing to the new regula­
tions for taxing sugar, the business year has been 
changed from the 1st of August to the 1st of Septem­
ber.-Talbot J. Albert, Consul at Brunswick, Germany. 

Flanden-Amerioan Trade .-The increase in the vol­
ume of trade between the Flanders and the United 
States during the fiscal year 1903 was in about the 
same proportion as in former years. Exports to the 
United States increased $367,252 in value, and imports, 
of which there are no detailed fig].lres for this district 
available, but of which there is daily evidence in the 
shipments of machinery, flour, raw cotton, petroleum, 
pitch pine, hardware, canned goods, and shoes which 
enter this city, the distributing center for the Flanders, 
must be large. Agencies exist for American type­
writing machines and cash registers. 

Direct importations are made generally to Antwerp, 
Brussels, France, and England, and from there Ameri­
·can wares and goods find their way into this district. 
This results from the fact that American exporters 
do not send representatives here in person to solicit 
trade, as do English, French, and German dealers. 
On. the other hand , many Belgian exporters have their 
representatives in the United States, and American 
importers come or send their agents here annually to 
buy the merchandise they require. It seems strange 
that the i mporters in the United States should show 
more practical Interest in this trade than the Ameri­
can manufacturers and exporters. 

There are excellent steamship facilities for the trans­
portation of merchandise between American ports and 
this disnict via Antwerp, which is only about an hour 
distant by train from Ghent. Tank steamers were the 
only ones arriving direct from the United States dur­
ing the year.-Frank R. Mowrer, Consul at Ghent, 
Belgium. 

Plaster Industry in Amoy. -Plaster of Paris is not an 
article of commerce here. It is imported only in small 
quantities by the two foreign hospitals for surgical 
purposes. 

Gypsum, which is said to be quarried near Shanghai, 
is imported in moderate quantities and, strange as it 
may seem, is said to be used by the Chinese principally 
as a medicine. The imports of gypsum in 1901 
amounted to 129,276 pounds, valued at $1,134. 

The annual consumption of calcined plaster and wall 
plaster cannot be estimated, but it is very large. Most 
Chinese houses are bUNt of cheap brick, and are plas­
tered both inside and out. Large quantities of plaster 
are also used for the making of Ch inese graves, almost 
all of them being entirely covered with it. 

The lime used in building, etc., is entirely of local 
manufacture. In this locality it is procured by burn­
ing oyster shells. In  the interior of the province it is 
made from limestone. It sells in this port for about 
75 cents per 100 pounds. 

For the better class of houses and graves it is cus­
tomary to use one-third each of earth, sand, and l ime, 
with a varying amount of Portland cement. This Is 
imported from Hongkong, usually in barrels of 375 
pounds each. This cement, which comes from Green 

Island, near Macao, is increaSing in use for graves 
on account of 'its durability. The imports for 1901, 
the latest data available, amounted to 121,562 pounds, 
valued at $1,133.-Carl Johnson, Vice-Consul, in charge 
at Amoy, China. 

Opening for Mill Maohinery in Warsaw.-There is 
a knitting mill for the manufacture of cotton hosiery 
in process of erection here; and an opportunity for 
American manufacturers of machinery thus presents 
itself. The machines with which they are familiar 
here are of two kinds ( both of German manufacture ) ,  
viz., ( 1 )  machines which knit the stocking down to 
the sole and ( 2 )  machines for knitting the sole. These 
machines have the following faults : ( 1 )  They produce 
too small a quantity ; ( 2 )  are constantly in need or 
repair ; ( 3 )  it  requires two machines to knit one stock­
ing ; and ( 4 )  the ends of the stocking have to be sewn 
together on a separate machine. A machine which 
knits ribbed and ornamented stockings is manufactured 
in the United States. This machine, if properly rep­
resented here, should find a ready sale. In the pro­
jected mm cotton yarn will be used, and either gas or 
electricity . will be the motive power. Our manufactur­
ers should address M. Greynetz, No. 25 Dluga, Warsaw, 
in either the Polish, Russian, or German language.­
Clarence Rice Slocum, Consul, Warsaw, Russia. 

Plauen Woolen Goods for the United States.-A 
large number of factories for the production of woolen 
dress goods, cloths, zibelines, shawls, flannels, and 
other similar goods are located in the district of 
Plauen , and while some of thl.'ir product still reaches 
th e United States the declining tendency in the export 
of these goods has never been ch ecked, and it is not 
likely that at our present rates of tariff the manufac· 
turers here will ever again be able to largely compete 
with those in the United States, except it be in cer­
tain qualities of high-grade ladies' cloth ; though some 
manufacturers express the hope that by intelligently 
adapting their goods to the American taste they may 
be able to regain some of their lost trade in henrietta 
cloths and shawls.-Hugo Muench, Consul, Plauen , 
Germany. 

Americans and American IDvestments in Chibr a­
bua.-Since my last .annual report ( printed in Com­
mercial Relations for 1902 ) the Kansas City, Mexico 
& Orient Railroad has built and is operating 40 
miles of its line eastward from this city. The Parral 
and Durango Rai l road has built about 8 miles of ex­
tension west of Parral, and is building westward into 
the Sierra Mountains to reach the timber lands. It 
may be safely estimated that $ 2,000,000 of American 
gold has been invested in this district, chiefly in mines, 
mach inery, and development work. There are now in 
the district and engaged in regu lar business, or as 
employes, about 600 Americans, many of whom have 
their families with them.-W . W. Mills, Consul, Chi­
huahua, Mexico. 

Automobiles in Ouba .-From a report recently sent 
from the Belgian Commission in Cuba to the Depart· 
ment of Foreign Affairs in Brussels, an item concern­
ing the use of automobiles in Cuba may interest our 
manufacturers and exporters of automobiles. Cuba 
is regarded by the commission as an excel lent market 
for automobiles on account of their constan.tly in­
creasing use. The kind of carriage most in demand 
is the vehicle known as "voiturette," run by gasoline 
or steam. The commission ('alls  especial atten tion to 
the poor condition of the roads in Cuba, an d recom­
mends a strong. well-built automobile, of about ten 
horse power, and moderate in price, as being the most 
likely machine to meet with quicl{ and prOfitable sale.­
George W. Roosevelt, Consul,  Brussels, Belgium. 
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TRADE NOTES AND RECIPES. 

Production of Caoutchouc Eticking Plaster .-Fuse 20 
grammes of gutta-percha, cut in small pieces at a tem­
perature of almost 150 deg. C., add 20 grammes of 
liquid paraffine, and heat until the gutta-percha has 
dissolved. To this is added 960 grammes of lead 
plaster. Heat the mixture until  liquid, whereupon it 
is allowed to cool with stirring.-Phar. Revue. 

Mineral Pigment .-A method has been proposed for 
making various metallic oxide pigments by setting fire 
to the waste vapors of the metals which escape during 
reduction in the electric furnace. Different ores give 
different colors, according to whether the vapor escap­
ing is that of a simple metal or a mixture of the vapors 
of two or more metals. 

. 
It is claimed that besides 

saving waste� the method gives a great many different 
colors and shades of pigment, and produces it in an 
extremely minute state of subdivision, so that not only 
is grinding unnecessary, but a degree of fineness un­
attainable by grinding is secured. The vapors are of 
course burnt in special fiues, from which the pigment 
resulting is removed from time to time. 

Production of Sprinkling Borax .-Borax being rather 
expensive, there is prepared in workshops where con­
siderable soldering is done, a so-called sprinkling borax, 
which is not only cheaper, but also dissolves less in 
soldering than pure borax. 

The borax is heated in a metal vessel until it has 
lost its . water of crystallization, and mixed with cal­
cined cooking salt and potash-borax 8 parts, cooking 
salt 3 parts, potash 3 parts. Next it is pounded in a 
mortar into a fine powder, constituting the sprinkling 
borax. 

Another kind of sprinkling borax is prepared by 
substituting glass-galI for the potash. Glass-gall is 
the froth fioating on the melted glass, which can be 
skimmed off. 

The borax is either dusted on in powder form from 
a sprinkling box, or stirred with water before use into 
a thin paste.-Neueste Erfindungen und Erfahrungen. 

Fireproof Paint .-Fireproofing paints of effective 
quality are now prepared in different ways, of course 
no oily or greasy substances entering into their com­
position, the blending agent being Simply water. One 
of the standing paints of the class, says a contem­
porary, is described as consisting of 40 pounds of 
powdered asbestos, 10 pounds of aluminate of soda, 
10 pounds of lime, and 30 pounds of silicate of soda, 
with the addition of any non-resinous coloring matter 
desired, the whole thoroughly mixed with water, that 
is, enough of the latter for producing a perfect blend 
and rendering an easy application. Two or more coats 
of this is the rule in applying it to any wood surface, 
illside or outside of building. Another formula in­
volves the use of 40 pounds of finely ground glass, 
Ii. like amount of ground porcelain, and Similarly of 
china clay or the same quantity of powdered asbestos, 
and 20 pounds of quicklime. These materials are 
ground very fine and then. mixed in 60 pounds of liquid 
silicate of soda, with water, as in the preceding for· 
mula. Two or more coats, if necessary, are given. 
Each of these paints is applied with a brush in the 
ordinary way, the drying being accomplished in a few 
hours, and, if coloring matter is desired, the above pro­
portions are varied accordingly. Further, if used one 
after the other, the following solutions are effectively 
fire-resisting, namely, a solution of silicate of soda in 
wateI: and then a mixture of quicklime, asbestos and 
some white lead. 

Metallic Powders as Conductors- on Molds in the 
Galvanoplastic Arl .-To add conductivity to the molds 
by the use of metallic powders is, in some cases, pre­
ferable to graphite or even to metalizing them by the 
well-known wet process. The metal or bronze powders 
are, according to Langbein, only finely divided metals, 
of which for galvanoplastic purposes, at least, only 
pure copper or brass powders have any interest. In 
cases where these powders are to be used for metal­
izing, since they do not adhere well to the waxed or 
stearine-covered objects, it is better to coat the molds 
first with varnish, and just before the varnish is com­
pletely dry, dust over them some of the powder from 
the bag, or sprinkle them with it after any convenient 
method. When the varnish is hard, the molds may 
be gone over with a soft brush dipped in the dry 
powder to perfect the finish, thus imparting to it an 
even, smooth conducting exterior : any excess of powder 
may be removed under a gentle stream of water. 

It is possibly known that, without the bother of 
making the deposit on single parts and afterward sold­
ering them together, large objects can be readily repro­
duced in this manner ; that the cores after metalizing 
can be composed as a whole, and the galvanic deposit 
obtained in one piece. To this end Lenoir made use 
of a kind of coating of platinum wire which was in­
troduced into the interior of the completed form, and 
gave to the higher and lower parts a sort of profile, 
so that the deposit could form with equal thickness 
upon all parts. This process requires, however, an 
opening in the upper part of the form to permit of the 
escape of the hydrogen gas which collects at the 
cathode ; it requires also a sufficient insulation of the 
platinum wires inserted in the mOld, which Lenoir 
su ggests may be accomplished with glass tubing. 

PlanM substituted lead wires for the expensive 
platinum, and consequently made the Lenoir system a 
practical process ; nevertheless, it demands some 
kno":,ledge to put it to advantageous use, and only in 

prllf'tJspd hands does it afford perfect results.-Trans· 
Jated from Neueste Erfahrungen und Erfindungen. 
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A circular coutallling full Table of Content. will be .ent on applicatiOn. Tho.e wbo already have the Cyclopedia may obtain tbe 1901 APPI!.N lUX. Price. bound In cloth . •  l postpaid. 

A COMPLETE ELECTRICAL LmRARY. 
By Prof. T. O'CONOR SLOANE. 

An Inexr.enslve library of the be.t books on Electricity. Put up In a 
�:,�..t�de�:�:r. s:��OI;h:..J':ft:�� •. 
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Oar G�e�uA�:�II�'Wtl':���e :lgl��:dtop�!�Zllr��bove lin VOlumes, hand.omely bound In blue cloth, with sliver letterlDI!.i. and In­olo.ed In a neat folding box, at the Special Reduced Prlee 0.""11,3.00 for the complete .et. The regular price of the five volumes Is .UlQ. 

I THE NEW SUPPLEMENT CATALOG UE I 
I Just Published I 

A LARGE editton of the SUPPLElIIENT Cata. logue in which is con talDed a complete list of valuable papel S down to the year 1902, Is now 
ready for distribution, free of charge. The new Catalogue Is exactly like the old 10 form. aDd Is brought strictly up to date. All the papers listed are in print Ilnd can be sent at once at the cost of ten cents elich, to 811y part of the world. 'l'he Catalogue con tams 60 three-column pages and 
comprises 15,000 pape... The Catslogue bas been very carefully prepared and contsins papers In which information is giv en that cannot be pro­cured in many texthooks published. Write tor the new Catalo2De Io-<Iay to 

MUNN & CO •• Publ ishers, 36 1 Broadway, New York 
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� � MUNN " co . . In connection with the publication "Ft' of the SCIBNTnrIO AMBRICAN. continue to examine Improvement., and to act as Solicitors of Patents for Inventors. ��\o_� In this line of buslne.s they have had over flit'll t/Wf'B' �, and now have UfleqtUJied fac(UUeB for ' the preparation of Patent Drawlnll •. Specification •• and the pro.ecutlon of A ppllcatlon. for Patents In the United 

, States. Canada, and l<"Orelllll Countries. M ..... rs. MUNN " CO. also attend to the preparation of Caveats. Copyrlllht. for 
r,.Y�::in'ZJ'i�e or����nr.�I·�T'h:s'�I�"l���;,r�d :�t�:' I�':!.}:; with Boecia) care and promptnesA. on very reA80nable terms. 

tit;. �'t':::N�!t':,·:m Z:3 g�:���g�T:�g�:;.a�:rI�e�W:,����n"���II��f��J'; Mark •. Copyrlllhts. Desillns. Patenl •. Apneal •• Rel.sues. Infrtnllements, A.slllllment •. Rejectpd Caoes. Hints on the Sale of Patent •. etc. We al-o send. free 01 charge. a !'ynopsl. of Foreilln Patent T.JI .... •  howlDII the co.t and method of .ecuriDII patent. In all the prlnctpal countries of the world. MUNN & CO., Solicitors of Patent., 
361 Broadway. New York. 
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