
ESTABLISHED 1845 

MUNN & CO., EDITORS AND PROPRIETORS. 

PUBJ,ISHF:D WREKLY AT 

No. 361 BROADWAY, NEW YORK. 

TERMS TO S[7BS,'RIBERS 
One coPY. one year. for the United States, Canada. or Mexico ......... $3.00 
One {"opy, one year. to any foreilnl country. pustalle p repaid. £0 ltjs. �d. '.00 

THE Sf'IENTIFIC AMERICAN PUBLICATIONS. 
Scientific Amertcan (Established 184al . ... ...... . ...... .. ....... . $;·tOO a year 

��i:��:gg �::�:g:� ��rJj�l�
e
I2� j���}�����g?iS

l���) 
18&1')','::::::: �:� :: 

Scientific American Export Edition lJ4'::stablished lS7a) .. ....... , 3.00 •. 

The combined subscription fate8 and rates to foreig-n countries will 
be furnished upon application. 

Remit by postal or express money order. or by bank draft or check. 

MUNN & CO.,361 Broadway. corner Franklin Street, New York. 

NEW YORK, SATURDAY, OCTOBER 14. 1899. 

MARCONI TELEGRAPHY. 
Through the enterprise of The New York Herald, the 

public has been made acquainted in a very practical 
way with the �reat advantages which result from the 
use of what is now popularly known as the" Marconi 
system of wireless telpgraphy." The world-wide 
interpst which is being taken in the present intprna
tiolJal yacht races renders the instant transmission of 
the progress of the race a matter of actual importance, 
and the saving of a few hours' time. which is rendered 
possible by wireless telegraphy, led to the bringin� of 
MI'. Marconi to this country in order that he might re
port the races from a steamer which accompanie'l the 
yachts over the course. 

On the day of the first race the large o('ean-�oin� 
steamer .. Ponce" was equipped with a slendpr mast 
which pxtendpd some 50 feet vertically above the fore
mast of the vessel. A similar mast was carried by the 
Mackay-Bennett cable "teamel', which was anchored 
at the starting point, ofl Sandy Hook, and had tem
porary connection with the submarine cable at that 
point. The Marconi apparatus was inst.alled in t.he 
chart room on each vessel, and the progress of the vacht.s 
was telegraphed al intervals of a q uarter �f a� hour 
from one vessel to the other. From the steamer at. 
Sandy Hook the messages were sent to New York, 
whence they were distributed throughout the world. 
The experiment proved to be perfectly succes"ful, and 
the reports contained in The Evenin� Telegram ap
peared from two to three hours sooner than those 
transmitted by the ordinary methods: 

Marconi comes to thiil country fresh from t.he tri
umphs which he has scored with his system in the re
cent maneu\'ers of the British navy, where messages 
were flashed f!'OlIl ship to ship over a distance of 80 
miles. It was inevitable that the great success which 
is attending the Marconi system �hould have aroused 
the int.erest, and in some cases excitpd the jealousy. of 
other investigators in the field of wireless telegraphy. 
Marconi himself, we have no dou bt. would be the first 
to acknowledge that there are others who have done 
conscientious work in this line of investigation, and he 
would be perfectly willing to �ive full credit where it is 
due. The existence of the Hertzian waves was known 
long before this young Anglo-Itali'lO harnessed them 
"0 successfully to the uses of modern life, and others. 
both before and after him, have attempted unsuccess
fully to do what he .has done. 

We regret to note that his arrival in America has un
duly excited certain holders of patents on wireless tple· 
�raphy. who believe that Marconi is receiving more 
cl'edit than is strictly his due, and claim that the credit 
is not his, hut theirs. This has been the history of all 
gl'eat epoch-marking inventions, and the recent extra
ordinary attempts to prove that the Bessemel' steel 
process was misnamed, and that a certain Kelly had 
actually done the work and should receive the credit, 
will be fresh in the minds of our readers. We note in 
this connection t.hat a certain section of the press is 
responsi ble for the statement. that Professor Dol bear, of 
Tufts Colle�e. is .. the discoverer of wireless tele
graphy," and that he is so far resentful of Marconi's in
vasion of his doinain that" a conference of lawyers has 
beim held," and instructions have been given to 
"serve notice that he (Marconi) would be restrained 
from using his system of wireless telegraphy in the 
Unit.ed States." 

Whatever may be the merit.s of this controversy, we 
are satisfied that it would be as easy to sweep back the 
tide with a broom as to prevent the system of tele
fIraphy which hM just done such good work off New 
York Harbor and with the English fleet from becom
ing forever identified with the name of the man who 
first brought wireless telegraphy to a practical and 
useful consummation. 

. .  ' .  
"COLUMBIA" AND " SHAMROCK" IN DRY DOCK. 

N ext to the races themselves there is no event con
nected with a contest for the " America" cup which 
efluals in public int.erest the flocking of t.he yachts ano 
the con�equent disclosure of their underwater for III : 
(or it is i� the model of the modern yacht and not in 

Jtitutifit jmttitan. 
her sail plan that. the genius of the designer of to-day 
is most apt to reveal itself. 

The secrecy which sUl'1'ounded the construction of 
the competing yachts had awakellpd more than usual 
cu1'iosity as to the to I'm and cOllstruction of the two 
boats. It was naturally bElieved that the extraordillary 
precautions which were taken to prevent the public 
from getting even a hint as to the beam, draught, or 
line� of the contestants was due to some llIarked de
parture from existing pract.ice, If not from estahlished 
theol'les. "Columbia" was launched at night: "Sham 
rock" ill petticoats; and the Sphinx was not HJOre silent 
on the question� which were in everyone's mind than 
the gentlemen who wpre re.,ponsi ble for the" America" 
cup champions of the yeal' 1899, 

It IlIUSt be confessed that t.he docking of the yachts 
has fUl'Oished a great surprise; for where the public 
was lookin� for novelties it found in the case of both 
challpn�er and defender nothing more nor less than a 
typical, up-to-date yacht. 'l'he characteristics of the 
type, as represented in a .. ninety-footel'," are a bpalll 
of about twenty· four teet and a draught of twenty 
feet ; some eighty to ninety tons of lead on the keel; 
a displacement. of from one hundred and forty to one 
hundred and fift.y tons: and a sail area of about thir
teen thousan(j FqUtlre feet. The llIateria"ls of constrllc
tion will include nickel steel for the framing, plating of 
some non-corrodible bronze, and hollow steel spars of 
great strength and lightness. 

Now if we take the "Columbia" and the "Shamrock" 
as examples. we find that. they conform with wonderful 
closeness to the above specification-at least as far as 
dimensions and materials are concel'Oed. In the mat
ter of model. both above and below the water line. 
there are, it. must be admitted, very marked differ
ences between the two boats: but in no sense can 
eithpr be ('ailed a surprise. They possess all the 
charactpI'istics which distinjl;uish a Herreshoff from 
a Fife design, and cel·tainly they present no startling 
novelties, hitherto unknown 01' untried by yacht de· 
signers. ., Columbia" is an improved .. Defender," 
.. Shalurock " an enlarged and improved ., Isolde." 

Compared with thp champion of 1895" Columbia" is 
in every way a more beautiful yacht. The three views 
which we present were taken when she was in the 
large No.3 dry dock at the Brooklyn navy yard. and 
they show what exquisite beaut� can be given to the 
underwater form even of a deep finkeel vessel of this 
extreme type. The variations from "Defpnder � are all 
in the direction of securing a finer form, one that can 
be driven through the water with less expendit.ure of 
power. While the beam is wider and the lead placed 
lower, the ovel'hangs and the waterline len�th are con
siderably larger and the entrance and delivery are 
finer than in the older boat. The hull proper is deep
er, and the whole model is a. further departure even 
than was that of .. Defender" from the old skimming
dish type of hull. The construction, moreover, is 
more wholesome than that of .. Defender"; for the 
treacherous aluminum alloy in frames, deck beams, 
and topsides has given place to more reliable steel 
and bronze, with the result t.hat our '99 champion 
will be prepared to cross the ocean and try her paces 
in the regattas of the Mediterranean and the Clyde. 

In •. Shamrock" the En�lish have sent over their 
fil'st out-and-out racing machine. She is the lightest 
yacht of her size ever constructed, not even excepting 
.. Defender"; for in her aluminum deck alone she has 
saved about 5,000 pounds of weight as COlli pared with 
that yacht. Perhaps the most striking features of the 
boat are her unusually lofty topsides (her freeboard is 
over5feet as a�ainst 3�feet irl"Columbia")and her 
deep draught of 21Yz feet.. Her midship section shows 
a considerable flare above the waterline, and this. com
bined with her wide beam. high freeboard, and deep 
lead. gives her great sail-carrying powel:, especially in 
a strong wind. The boat has rather a hard bilge and 
a flat floor, which rounds into the fin proper with a 
short hard curve. When afloat she looks to be much 
big�er than she is, most of the boat being above the 
waterline, and as a glance at the midship secti<ms of the 
two vessels will show, she approaches 1lI0re nearly to the· 
true finkeel type than does "Colum bia." The sheer-plan 
shows that the" Shamrock's" keel is much the longer 
(at least 8 or 9 feet); hence t.he center of �ravity of the 
lead is lower, and this coupled with the fact that her 
draught is deeper by 1 � feet makes it certain that the 
center of gravity of the lead is at least 3 feet deeper 
below the waterline in the En�lish boat. Ot.her things 
being equal, this means less lead for the same stability. 
At the same time the longer keel involves the addition 
of about 220 sq uare feet of wptted surface, and a 
slower boat in light winds. In heavy wind", and in
deed in any wind, the longer keel should Inake "Sham
rock" a better boat in climbing to windward when 
close-hau led. 

At the present writing there have been two unsuc
cessful attempts to sail the first race of the series. The 
winds were too light and fickle to afford any reliable 
test of the yachts: for although" Colum bia" was the 
leading boat during the greater part of the contests. on 
both occasions "Shamrock" was slightly in the It·ad 
when the race was called off. In spite of the fact, how-
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ever, that the challenger showed unexpected light
-'leather qualities, it seemed to us that the perform
ance of the two yachts indicated the" Columbia" to 
be the better all-round boat under the prevailing con-
ditions. 

• t • •  

PROPOSED CYCLE PATH ACROSS THE BROOKLYN 
BRIDGE. 

The earnest efforts which are being made by the 
great body of wheehneu in New York city and Brook
lyn to secure a sel-'arate cycle path across the bridge 
for their' exclusive u"e are perfectly reasonable and de
�erving of the strongest support. The day has gone 
I)y when the efforts of wheellllen to secure propel' 
facilities on our thoroughfares can he regarded as 
an endea\-or to secure fa\'ors for a small minority 
at the expense of the general pu blic. The enor
mous increase in the number of riders in the last 
few years has been: accompanied by a demand for 
special provisions for their safety and convenience, and 
in nearly evpry case they bave gained what they 
sought. Wheels are now carried as ba�gage free of 
charge on ollr railroads, and special r:rotection is 
afforded in some of our cities by specially-trained 
squads of policemen. 

However, it is not with the legal or ethical side of 
the question that we are concerned so much as its 
practical and mechanical aspects. As far as the struc 
ture of the Brooklyn Bridge is concel'Oed, there is not 
the slightest reason why a cycle path should not be 
built across it. If the path were provided, the addi
tional weight would be so insignificant compared with 
the total dead and live loans of the structure as to be a 
practically negli�ible quantity. Ohviously the best 
location would be above one of the pairs of interior 
stiffening trusses through which tracks of the bridge 
trains are laid. Light steel floor beams could be laid 
across the top chords of the trusses, and these. to
gether with the plank flooring and the li�ht hand 
rail, would weigh but little per foot and would add 
practically nothing to the existing strains in the bridge. 

It seems that the problem at present, as stated hy 
the bridge engineers, is to provide a suitable terminal 
at the New York "nd of the structure, but it is certain 
that in view of the light nature of the necessary con
struction and its comparative narrowness. some way 
out of the difficulty could be found which would 
neither encroach seriously on the present space. nor 
present an objectionable appearance judged from the 
:esthetic point of view. 

The opposition of the engineers of the bridge to the 
addition of any further weight", however small. to the 
structure is natural, and on general principles com· 
mendable. It is their duty to see that the limits !>f 
safety are not exceeded nor even too closely approaclJed. 
At the same time we cannot but remember that the 
runufng of the trolley cars across the structure was at. 
fir"t strenuously opposed and pronounced to be neither 
practicable nor safe� The car tracks, however, have 
now for a long period been in operation. and have 
proved to be of inestimabie service to the public. The 
bridge has suffered no harm from the addition, and we 
believe that as long as the proper headway has been 
observed, t.he safety of the structure has been in no dp
gree jeopardized. 

••••• 

AMATEUR INVESTIGATIONS WITH A TESTING 
TANK. 

In the current is"ue of the SUPPLEMENT is published 
the first part of an article which will be of the greatpst 
interest to those of our readers who are interested 
in the matter of boats and boat sailing. The aut.hor 
of the papers is an amateur yachtsman with more 
than. a quarter of a century of expE'rience, who �et 
out to determine for himself, by practical experi
ment, lua.ny questions which are supposed til be theo
retically pretty well established. To determine the best 
model of hull and the influence of the various elements 
of beam, drau�ht and general form on speed, the 
author of the paper constructed a slllall towing tank 
equipped wit.h a dynamometer and a set of experi
mentallllodels, the whole of which, including the tank, 
could be placed in a fair-sized Eoitting room. It 
is true no attempt was made to secure anything like 
the scientific accuracy of a full-sized shipbuilder's 
model basin; but the simplicity and cheapness of 
the apparatus, and the agreement of the results in a 
�eneral way with those obtained in a full-sized t.ank, 
render the experiments of extreme interest and cer· 
tainly of value. 

Any amateur who wishes to test for himself the many 
vexed quest.ions connected with the designing of a 
boat can do so at a small expense by following 
the methods described in .the article referred to. The 
question of the best form of sails will be taken up in 
the second .part of the art.icle, which will be pnblished 
in. the SCIENTIFIC AMERICAN SUPPLEMENT of next 
week. The writer claims to have bepn the originator 
of the theory that. a perforated sail would, under cer
tain condition� of wind. do better work than a sail of 
the ordinary pattern. The principle of perforation 
was tried in a lengthy Reries of experimeIlts with sails 
built. on the prinCiple of the Venetian blind or per· 



baps, to speak more accurately, of the modern aero
plane, While the very idea of splitting the sail to let 
any portion of air pass through is radically opposed to 
accepted theories on the subject, Mr. Burnham, the 
author of the experiments, states that on certain points 
of sailing the slotted sail showed superior driving pow
er to one of the standard type, 

,. ..... 
STATISTICAL DUPLICATION. 

Statistician Powers, of the Census Bureau,_is making 
special efforts to plan a successful campaign whereby 
full agl'icultural statistics shall be gleaned for the com
ing twelfth census. The law specifies only the cropt> of 
1899 as those to be repol'ted; but, as the census agents 
wiil not take the field till after June 1, 1900, and the bulk 
of the great crops of 1899, especially in the South, will be 
harvested and marketed long before that time, grow
ers will be expected to furnish statistics to the enume
rators, some of which will be quite a year old. It is 
Jesired by the Bureau that. growers be prepared to do 

this. and to that effect it is using every channel to no
tify them of the necessity of baing thoroughly posted 
as to what they grew and marketed, and the prices ob
tained therefor. 

The strange part of all this is that our Department 
of Agriculture has a most efficient, long trained force 
for this very purposp; and not only their annual but 
their monthly statistics are the most complete of any
thing of the kind attempted in any country. Yet this 
working force will be entil'ely ignored, its records 
passed as of no avail. and exactly the same work and 
results as theirs will be attempted with comparatively 
raw, untrained recruits. That such statistics will 
differ from, and Illust be of considerably less scientific 
value than, those of the Department of Agriculture 
goes without the saying. 

Wp call at.tention to this just at this time in the hope 
that it is not yet too late for the press of the country 
to take the matter up and iIlduce a change of some 
magnitude to be made in the plans of the Census 
Bureau. General Merriam is sure to find the funds a t  
his disposal far from what h e  will requirp f o r  special 
features of great valne to all students of cOlllmerce 
anti political economy, if thousands of dollars are thus 
u�ed to duplicate the work of the Departmpnt of Agri
culture. 

The same thing might also be well illustrated b y  
.reference t o the duplications of work now being well 
done by the Treasury, Interior, Post Office and War 
Departmen ts. 

.. Ie ... 

EXCHANGING FISH FRY WITH EUROPE. 
Many tourists who will attlo'nd the Paris Exposition 

next summe-r need not be surprised if they find on the 
bills of fare of the leading European hotels such items 
as ,. Amel'ican black bass," ., American salmon," 'or 
"American muskalonge." It should not be hastily con
cluded that these items are put there for deceptive 
purposes. or that they refer to canned or dried Ameri
can fish. They are in reality true statements of facts, 
and indicate the growth of our fishing interests under 
the wise and progressive supervision of the United 
States Fish Commission. During the past summer 
American fish, fresh from the water, appeared on the 
tables of European hotels devoted specially to catering 
to American tourists. 

In ordel' to appreciate the full meaning of this, it is 
necessary to glance at a feature of the work planned 
yeal's ago by' the Fish Commission. A.nltfst thorough 
and painstaking' effort was made then to collect all pos
sible facts concerning our food fishes as a preliminary 
to adopting adeq uate methods for protecting and pro
pagating young fry. This scientific study and experi
lIIent included an elaborate investigation of the food 
plants of fish in inland waters, th� cause of famines 
and years of plenty, and the relative chances of certain 
varieties of fish in strange waters in reaching maturity. 

In propagating the young fry for restocking the 
streams, bays, and rivers, experiments were made to 
see how well they thrived in waters far removed from 
their natural habitat. This experiment proved of 
great commel'cial value to the country. Inland waters 
that we I'e almost destitute of fish are now teeming 
with millions of artificially propagated fry. In some 
of the new waters they have been transplanted to, 
the food fishes have been found to thrive better than 
in the streams where they were found. The extension 
of this work to foreign waters was anticipated by the 
Fish Commission years ago pureJy as a scientific test. 
Consequently when they received intimations from 
leading ichthyologists abroad that an exchange of native 
fry would be agreeable, preparations were immedi
atply made to send our fish to European countries 

The first experiment was made in Scotland with our 
landlocked salmon. The inland waters of Scotland 
presented conditions somewhat similar to those in 
which our salmon loved to disport, and besides there 
was a species of Scotch salmon native to the streams 
and lakes of that larid. Young fry of our landlocked 
salmon were shipped to Scotland some ten years ago. 
and in that time they have multiplied rapidly, much 
to the detriment of the Scotch salmon. The American 
salmon proved larger and stronger than their native 
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cousins, and the Scotch salmon is almost threatened 
with extinction by the growing rapacity and multipli
cation of the American landlocked salmon. On the 
whole, however, this is not to be .regretted, for the 
American species furnish more and better food than 
the Scotch salmon. 

A shipment of American black bass fry was made to 
France for stocking the rivers and streams, and, like 
the American salmon in Scotch waterll, they have 
flourished so marvelously t,hat to-day they are quite 
com ilion articles of diet at the French hotels and I'es
taurants. The French streams. since the introduction 
of the American bass, have doubled in their produc
tive value, and there is every reason for the French 
anglers to be grateful to our American Fish COIl}mis
sion for stocking their waters with a new species of 
food fish. The French streams wel'e practically de
serted when the fry were introduced, and they had lit
tle difficulty in taking quick and complete possession 
of the waters. 

Other varieties of fish have been shipped to France 
and other countries as scientific experiments. The 
American rock bass has been introduced in several 
English streams, and the Amprican brook trout is to
day in flourishing condition in the fllear. cold streams 
of Russia and othpr northern countries of Europe. 
The waters of Switzerland abound with many of OUI' 
common river and brook fish, whi<'h make the angling 
tilPre superior to anything in thp past. It is even 
reported that the fine American muskalong� has 
found a satisfactory home in the Rhine and Danube 
Rivers. 

In return for thesp American food fishes we have re
ceived few foreign fry that have 'proved of any par
ticular value. The attempt has been made to intro
duce the best of the European fish in our waters. bllt 
as a rule American fish are superior to any that Europe 
can produce, and we have not been greatly benefited 
by the exchange, The Scotch salmon has been tried 
here, but holds out little promise of success in watprs 
where the American salmon lives There is reason to 
believe that we will be more bpnefited in introducing 
the young fry of Sou�h American fish in our northern 
waters than any that can be brought from Europe. 
The condition of ichthyology in the countries south of 
us, however, is such that it is difficult to secure the fry 
without sending an pxpedition after them. At present 
it seems as if we had sufficient varieties of fine, tooth
some fish in our waters to satisfy the most fastidious 
epicure; but it i spossible that in its scientific investi· 
gations with the fish from all parts of the world, 
the commission may some day add to our fish diet 
some new species that will prove of enduring value, 
Mean while, the scientific search after facts concerning 
the food and habits of our American fish at home and 
abroad will enable the commission to handle the prob
lem placed before them with more assurance of success, 
In the comparatively few ypars it nas been laboring in 
the field it has accomplished results that are well 
known, and of value a.like to the consumer and the 
sportsman or professional fisherman. There are few 
scientific studies and expel'iments that show practical 
results sooner than that of fish culture. G. E. W, 

• I • •• 
THE 1'(IIfING INTERESTS OF AFRICA .• 

The mining interests of Afl'ica, especially the won
derful gold and diamond fields, are particularly inter
esting at the present time owing to the unsettled con
ditions ill the 'l'ransvaal. Much of the recent rapid 
development of Africa, especially in the southern part, 
is due to the discovery and development of extremely 
valuable mineral deposits, particularly of gold and 
diamonds, and incidentally it may be mentioned that 
the iron, coal, and' other mineral deposits of South 
Africa give great promise when the wealth-seekers find 
time to turn their attention to industries which are 
less speculative. 

The gold and diamond mines are wonderfully profit
able, The Kimberley mines, which are located ill 
British territory just outside the boundaries of the 
Orange Free State and about 600 miles from Cape 
Town. now supply about 98 per cent of. the diamonds 
of commerce. The existence of these mines as un
known pl'ior to 1867, and in the brief period since their 
discovery $350,000.000 worth of rough diamonds have 
been taken from the Killlberley mines, and the stones 
were easily worth double this sum after cutting. 'l'his 
enormous production would have been greatly in
creased but for the fact that the owners of thp mines 
in the vicinity formed an a�reement by which the 
annual output was so limited as to meet, but not 
materially' exceed, the annual consumption of the 
world's diamond market!', The supply is so plentiful 
and so comparatively inexpensive is the work of dia· 
mond digging that the industry has almost ceased in 
other parts of the world since the South African mines 
entered the field, 

Equally wonderful and promising are the great 
"Witwatersrand" gold fields of South Africa. located 
in the South African Republic, better known as the 
,i Johannesburg mines." The strip of territory a few 
hundred miles long and a. few miles in width to which 
this name is applied was, a few years ago, considered 
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nearly wortllless, useful only for the pasturage of cat
tle and sheep, According to our Treasury Bureau of 
Statistics, gold was discovered there in 1883, and in the 
next year the gold production was about $.')0.000. The 
output increased with startling rapidity. The amount 
of gold mined in 1888 was $5,000.000: in 1889. $10.000.000; 
in 1892, over $20,000,000; in 1895, over $40,000,000; and 
in 1897 and 1898, $55,000,000 each year. This wonder
ful development naturally attracted great att.ention to 
South Africa and drew thither thousands of people it! 
the hope of making fortunes rapidly, The mines. 
however, cannot be successfully worked except by the 
use of costly machinery, and while they have been ex
tremely productive where machinel'Y has been used, 
they were not of such a character as to lIIake han'd or 
placer mining profitable, as was_ the case in California 
and Australia and other places. The gold production 
of the" Rand," since 1884, has been over $300,000,000, 
and careful surveys of the field show beyond question 
that $3.500.000.000 in gold can probably be extracted. 
while the large number of mines which have been lo
cated in adjacent territory, particularly in parts of 
Rhodesia. give promise of additional supplies, so t.hat 
it seems probable that Sout.h Africa wiil for many 
years continue to be as it now is, the lar�est gold pro
ducing section of the world. Recent discoveries tend 
to the belief that these wonderfully rich mines are the 
long lost .. Gold of Ophir" mines from which Solomon 
obtained his vast supplies. 

• • • • • 
RAILROADS IN 1898. 

A welcome visitor to the editor's table is " Poor's 
Manual of Railroads for 1899." The general statistics 
regarding the roads for the year are most important 
and authoritative, The general exhibit for the fiscal 
year shows that the length of our railroads on Decem
ber 31, 1898. was 186,809 miles, showing an increase of 
1,915 miles in the year, There is in addition to the 
mileage already given 60.344 miles of second tracks, 
sidings, etc. , making a grand total of 245.238 miles of 
track. Of this mileage, 220,803 mi les of track are 
eqilipped with steel rails and only 24.435 miles have 
iron rails. There are 36,746 engi nes, 25,844 passenger 
cars, and 1.284.807 freight cars. The total liabilities of 
the companies are $11,968,751,204; the excess of assets 
over liabilities is $316,610,498. The total assets are 
$12.285.367,702. The actual number of miles of railroad 
operated was 184.532. The total train mileage was 905.-
010,232. In 1898, 514,982,288 passengers were carried and 
the passenger mileage was 13,672,497,664 miles; 912,-
973,853 tons of freight were moved. The passenger 
traffic earnings amounted to $272,589,591. TllP earn
ings from freight were $868.924,526. The total earnings 
from all sources were $1.249,558,724. The net earnings 
amounted to $389,666,474. The total available revenue 
was $494,203.378. 

These figures show what an enormous husiness our 
railroads are doing, and our progress is all the morp re
markable when we remember that it was not until 1842 
that the railroad was opened from Boston to the 
Hudson, and from the Hudson at Albany to Lake Erie 
at Huffalo. In 1848 t.hp progress made in railroad con
struction was so slow and unpromising that the total 
mileage of lines completed at the end of that year was 
only 5,996. In 1848, immediately after the annexa
tion to the United States of California, the deposits 
of gold of marvelous richness caused great excitement, 
and the first movement in the construction of railways 
dates from the discovery of gold in California. From 
1849 to 1857, 17,138 miles of railway were constructed, 
Then carne a great cOlllmercial revulsion, which COIll
mencing in the United States swept around the world. 
But the nation had grown too strong, however, to 
suffer anything more than a temporary check. The 
lines of railroad which had been constructed pene
trated every important portion of the country and 
gave high commercial value to its products, Labor 
everywhere was then enabled to reap. even in the 
midst of the great depression that prevailed, a re
munerative return, 

••••• 
SODA WATER TO RELIEVE HUNGER. 

Water charged with carbonic acid gas-in other 
words, soda water--is now prescribed as a palliative 
for hunger, especially for an abnormal sense of hunger 
due to disease, Says Modern Medicine, which gives us 
this information: .. Carbonic acid gas has the singular 
property of lessening the sense of hunger, and lIlay 
profitably be remembered in dealing wit.h cases of dia
betes in which bulimia (abnormal hunger) is a promi
nent symptom, The seat of hunger is found in the 
solar plexus, By the use of water charged with car
bonic acid gas, the branches of the solar plexus distri
buted through the mucous membrane of the stomach 
are influenced in snch a way that the abnormal irrita
tion of the plexus, which is the foundation for the 
ravenous hunger often present in diabetes and certai-n 
forms of indigestion. llIay be greatiy mitigated, if not 
wholly appeased, Water chargpd with carbonic acid 
gas may likewise he employed with advantage in many 
cases of hyperpepsia in which there is a sensation pre
sent in the stomach described by the patient as a 
gnawing sensation, • goneness,' em ptiness, etc," 
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