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TI-IE EFFECT OF THE WAR ON NAVAL CONSTRUCTION

Among the many surprises of the Japanese war is
the fact that it is likely to produce but few changes
ir. naval construction. So true is this, that the results
may be taken as a triumphant vindication of the the-
ories upon which the navies of the world have been
built up.

When the full technical story of the struggle comes
to be written, and the facts regarding the behavior of
the war material have been collected, and the lessons
deduced therefrom, naval constructors will, no doubt,
see where they can improve on existing designs; but
it is safe to say that the improvements will consist in
modifications of a minor character. Already the fact
is recognized that the present distribution of the total
displacement of a navy among battleships, armored
cruisers, protected cruisers or scouts, and torpedo
boats, is about the best that can be made, and that
each type of vessel is admirably adapted to the par-
ticular work which it has to do.

This result has the twofold effect of strengthening
the confidence of the naval architect in his work and
of giving a flat rebuke to tire thousand-and-one naval
cranks, who decry the big battleship and cruiser, and
tell us that the torpedo boat and the submarine are
destined to revolutionize naval construction, and sweep
our big ships from the high seas. As a matter of fact,
naval construction is a process, not of spasmodic revo-
lution, but of steady and consistent evolution. By the
strict law of the survival of the fittest has the battle-
ship grown to its -present huge proportions, and taken
its place as the secure foundation upon which the
whole structure of the navy is built up.

In the matter of details, however, there will be
changes. The fleet action of August 10 (described in
the SupPPLEMENT of December 31, 1904, and the ScIEN-
TIFIC AMERICAN of March 11, 1905) was carried on,
from the opening of the battle shortly after noon until
3 o’clock, at a range which was never less than six
miles. In the second phase of the engagement the bat-
tle reopened at a range of four miles, and the distance
between the ships was not reduced to two miles (which
was hitherto supposed to be the probable battle range)
until about an hour before the close of the fight. Now,
at distances of from four to nine miles, at which last-
named range, according to Capt. von Essen, the battle
opened, only 10-inch and 12-inch guns can be used to
any effect. Moreover, the greater the range the greater
the advantage to the expert gunners; and hence it will
be found that in the future the tendency will be to
discard in our battleships, and to a less extent per-
haps in our cruisers, any guns below a caliber of say
9.25 inches. Already, indeed, England is building two
battleships which carry 9.2 guns in place of 6-inch
guns in the secondary battery.

Armor, if of good quality, has proved wonderfully
efficient, and, as far as we can learn, the cases of pene-
tration of armor are very few. Probably we shall see
in the future a disposition to reduce the thickness of
the armor, and utilize the weight thus saved by in-
creasing the armament. Or, if that be not done, the
armor will be extended over a wider surface. It would
be odd if we should come back to the type of the
French “Dupuy de IL.gme,” built some fifteen years
ago, which was completely clothed with armor over
the whole of the:topsides and well down below the
waterline. As a method of: protection to the guns and
crews, turrets are preferable to casemates. They have
the objection that they are liable to become jammed
by shell fragments; but this could be overcome by
giving heavier protection in the wake of the turntable.

A serious problem that may well occupy the atten-
tion of our naval constructors is the protection of the
uptakes and smokestacks. A high-explosive shell,
bursting within a smokestack, tears it asunder, giving
it the appearance of a burst steam pipe. When this
happens, it is impossible to maintain steam in the boil-
ers; speed is cut down; and the ship is at the mercy
of her opponent. It is not unlikely that the practice
which some navies have followed of armoring the base
of the smokestacks, will be widely followed, and that
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the protection will be carried up to a greater heiglht.
This will be costly on displacement, and will have a
serious effect on stability, but it will probably be done.

The torpedo boat has neither gained nor lost in repu-
tation by the war, at least in the estimate of naval
experts. It has done neither more nor less than they
expected it to. Up to the Battle of the Sea of Japan
not a single battleship had been sunk by a torpedo
boat in action; and we shall have to await the arrival
of authentic details to be sure that such a thing hap-
pened in Korea Straits.

The steering gear is another vital point which the
searching fire of the Japanese has reached at times
with disastrous effect. Several steering stations must
be installed. In this connection, we are reminded of
a portable electric steering wheel, which was described
to the Editor by Lord Crawford during his recent
visit. It consists of a circular disk with contact points,
which may be carried to any part of the ship, even to
the masthead if desired, and attached to electric cables
which lead to the electric steering wheel. If, as in the
case of the ‘“Czarevitch” in the battle of August 10,
the conning-tower steering gear becomes disabled, the
portable gear can be carried to some other post on the
ship, and immediately attached to the steering-gear
wiring.

This duplication of parts might well be carried out
with regard to other elements of control and direction,
such for instance as the range finders. Both vertical
and horizontal range lines should be established on
every ship, and more than one of each, if possible.
This is rendered necessary by the fact that the ten-
dency, so common in this war, to overshoot, has re-
sulted in the fighting tops or platforms on which the
vertical range finders are established being swept by
a storm of shell. To preserve the integrity of the
range-finding apparatus should be one of the naval
constructor’s very first endeavors.

Finally, as a precaution against the formidable men-
ace of mines, and the less formidable menace of the
torpedo, something must certainly be dorie to more
fully protect the flotation of the warship. The Ger-
mans have taken up this problem already, and are out
with a design for a double-double bottom, one within
the other. The idea is a good one, did it not make
such inroads on the displacement. It will be necessary
to adopt the double bottom, or go in for a greater
subdivision of compartments. More numerous com-
partments would involve enormous inconvenience in
the working of the ship, and would be costly in dis-
placement. However, measures of some kind will have
to be taken, for the very first desideratum in a fighting
ship is that she shall float.

1t can readily be seen that the modifications above
mentioned all imply an increase in weight and size.
Battleships, we venture to say, will in the future grow
larger, not less, and they will unquestionably continue
to be the most numerous and important type among
the ships ¢f the navy of the future.

- e — .
FAST LONG-DISTANCE TRAINS,

The announcement by both the New York Central
and the Pennsylvania systems that they are about to
put on an eighteen-hour train to Chicago will bring to
the public mind the fact that these two companies each
placed in service two or three years ago a twenty-hour
train between the same cities. The Pennsylvania Rail-
road system ran its train for some months, and after
a checkered career it was taken off, for the ostensible
reason that it interfered with other traffic. The New
York Central train has continued in service, running
with remarkable regularity. The Pennsylvania system
has been spending large sums of money in reducing the
heavy grades and sharp curvature on its mountain di-
vision, and the changes in location have led to a re-
duction of the total distance from Jersey City to Chi-
cago to 904.4 miles. The total distance over the New
York Central route is 959.15 miles, a difference of over
50 miles in favor of the Pennsylvania route. On the
other hand, while the grades and curvature on the
New York Central system are comparatively easy, those
on the Pennsylvania route, especially where it passes
through the mountains, are heavy and continuous.

Because of the longer distance traveled it is likely
that the fastest speed over long distances will have to
be maintained by the New York Central flyer, and that
the credit of possessing the fastest long-distance train
in the world will continue to belong to the latter sys-
tem.

The question of the continuance of a fast service of
this kind, is one for the public to decide. If these
trains are well patronized, they will continue to run;
and should the demand for this class of service become
general, we may look to see not one but several
eighteen-hour trains running between New York and
Chicago. Both of these great railroad systems are well
equipped for running these fast trains day by day with
perfect regularity, and the practicability of such a ser-
vice depends entirely upon the question as to whether
it can be made to pay.

As to which train will give the steadler and smoouth-
er running, there can be no doubt that the New York
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Central, because of the absence of any mountain divi-
sion, will be at a decided advantage.

In running over its mountain division the Pennsyl-
vania flyer, if it is to be on time, will have to negotiate
the curves at a speed for which no amount of super-
elevation of the outer rail can fully compensate, and
“rail-sickness” may claim its victims. Moreover, the
three-tie suspension joint of the New York Central sys-
tem, in which an extra tie is plzced immediately be-
neath the joint, entirely removes that persistent “ham-
mering” which is such an ever-present nuisance on
some fast expresses.

_—_ et r—
VENTILATION OF THE SUBWAY.

During the construction of the New York Rapid
Transit Subway, the ScCIENTIFIC AMERICAN frequently
drew attention to the fact that one of the most serious
and difficult problems connected with the undertaking,
was that of ventilation. At that time we contended
that for the circulation and renewal of air within the
tunnel something more would be required than the
piston-like action of the trains, which the engineers
believed would prove sufficient for the purpose. After
the opening of the Subway we were agreeably surprised
to find that, although a moving train filled only about
one-fourth of the cross-sectional area of the four-track
tunnel, it proved sufficient to produce strong currents,
which caused a liberal inflow and outflow of air at the
station entrances. Moreover, the renewal of the Sub-
way atmosphere thus brought about was greatly as-
sisted by the action of the easterly and westerly winds
at the Subway entrances and exits, the strong down-
ward current at the entrances facing the wind and the
equally strong upward currents at the opposite en-
trances facing away from the wind, clearly proving
that a very thorough circulation of air was taking
place, at least at the stations. Nevertheless, now that
the warm weather has come, it cannot be denied that
the condition of the atmosphere in the Subway is very
disappointing. That the oppressiveness is not alto-
gether due to lack of circulation and renewal of the
air, is proved by the fact that the air currents at the
entrances and on the platforms are as strong in the
warm as they were in the cold weather. Just what the
unpleasant symptoms are due to is a question diflicult
to determine, but they are probably caused by rthe in-
creased temperature acting upon the naturaliy humid
atmosphere in the tunnel, and upon the odors due to
exhalation from the enormous crowds that use the tun-
nel, especially at thc rush hours.

Much of the discomfort is due to the fact that a re-
freshing drop in temperature on the street is not felt
until some hours afterward in the Subway, and a per-
son entering from the cooler outside atmosphere is apt
to suppose that the heated air is an evidence of vitiated
atmosphere. The problem of properly ventilating thé
system will be one of the most difficult yet undertaken
by the engineer. Some relief may be obtained by in-
stalling a system of fans, but it would have to be put
in upon a very costly scale before it would add ma-
terially to the renewal of air that is now taking place
at the station entrances. It is of course unreasonable
to expect that travelers in the Subway will enjoy as
pure an atmosphere as that of the elevated system; but
if the oppressive symptoms continue to increase as the
midsummer heat comes on, some steps will certainly
have to be tgken to mitigate the nuisance.

bt —————
‘THE SUBMARINE BOAT DISASTERS.

The recurrence of fatal explosions on board the Eng-
lish submarines, to say nothing of some of less fatal
character that have occurred in our own and other
navies, must go far to shake the faith of naval officers
in this type of craft. The explosion referred to in
our own navy happened when one of our boats was
making a trip down to Southern waters. The subma-
rine did not founder, but the injuries to the crew were
serious. The trouble was attributed to the accumula-
tion of explosive gases within the vessel. Later, in
February last, a shocking disaster happened to the
British submarine A5, which blew up off Queenstown,
six of her crew being killed and twelve seriously in-
jured. While a rescuing party were getting out the
victims, a second explosion occurred, causing further
injuries. And now there come from the other side the
tidings of an accident of a similar character, but ac-
companied with a more terrible loss of life. While
submarine A8, which is of the same type as A5, was
engaged in practice outside Plymouth breakwater,
three distinct explosions were heard, and the vessel,
which seems to have been lying at the surface with
hatches open, sank in several f%_Lthoms of water. Ac-
cording to telegraphic reports, the explosion could not
have been fatal to all on board, as signals were made
some -time after she went down, stating that she was
submerged and could not come to the surface. Subse-
quently to this there was evidence of another explosion,
and all hope for the fourteen men that went down
with her was abandoned. In this connection we are
reminded that another British submarine, known as
A1, was struck by a steamship while engaged in maneu-
vers last year, and sank with a loss of all her crew.
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In the presence of these disasters, all of which have
happened during peaceful maneuvers or practice, it
will require some well-fortified evidence that the sub-
marine has done effective work in the Sea of Japan,
before our confidence in this new engine of war can
be re-established.

SELECTION OF TRANSMISSION VOLTAGES.
BY ALTON D. ADAMS,

Electric transmission is now regularly carried on
over distances up to 154 miles, the length of line be-
tween Electra power house and San Francisco, and
with voltages up to at least 50,000, the pressure on the
circuit between Shawinigan Falls and Montreal.
From these superlative distances and electric pressures
the line lengths and voltages drop gradually to the
numerous transmissions of ten miles and less at not
more than 10,000 volts.

Between the transmission over ten and that over
150 or 200 miles, there is evidently a wide range in
choice of practicable voltage, though such choice should
turn on well-defined engineering considerations. Like
many other engineering problems whose solutions de-
pend on various conflicting factors, the relation of
voltage and distance has been differently fixed in actual
transmissions. A broad survey of the majority of
transmissions, long and short, will show, however, a
fair approximation to a constant relation between volt-
age and distance, in a great number of cases. Such
a relation once established on sound considerations,
and illustrated by numerous examples, is obviously
very convenient in the selection of a voltage for any
particular case.

By the fundamental laws of electric circuits, it is
known that the weight of conductors varies directly
with the squares of their lengths, when the power
transmitted, the voltage, and the loss are constant,
and that the weight of conductors varies inversely as
the square of the voltage, when the power, loss, and
distance are constant. From these rules follows the
one so often repeated in connection with transmission
problems, that the weight of conductors remains the
same with constant power and loss for all lengths of
line, if the voltage is increased directly as the length.
Attractive as this rule appears at first sight, it is prob-
ably safe to say that no group of transmission systems
can be found that illustrate its application over a wide
range of distances, say 10 to 150 miles. Certain it is
that if any such group of transmissions can be found
it will exhibit poor engineering in either the shorter
or the longer lines.

A rule of which much less is heard, though its im-
portant illustrations in practice are far more numer-
ous, may also be drawn from the two fundamental prin-
ciples first - stated. This rule is that with constant
power and loss on the line, the cross section of con-
ductors remains the same if the voltage of transmis-
sion varies directly as the square root of the length.

If these relations are maintained, the weight of con- -

ductors obviously increases directly with the length of
line, whereas with constant voltage the weight would
increase as the square of the line length., The increase
of voltage with the square root of the distance thus
gives the line structure a constant cost per mile what-
ever the length.

It requires but a glance to show that a direct in-
crease of voltage with distance, so as to hold the
weight of conductors corstant for a given power and
loss, would soon carry line pressures beyond the limits
of present practice. A voltage of 10,000 has been so

generally and successfully used on transmissions under .

a great variety of climatic conditions, is so easily in-
sulated, and adds so little to the dangers of much lower
pressures, that it is very seldom too great for trans-
missions of five to ten miles. If 10,000 volts is adopted
for a five-mile line, and a proportionate increase of
pressure is made for a 100-mile line, the latter must

operate at 200,000 volts, or about four times the great-

est pressure now in use for power transmission. Even
if a line ten miles long at 10,000 volts is taken as
the starting point, a line of 100 miles requires 100,000
volts, if pressure and distance are to increase at an
equal rate, and this voltage is nearly twice that in
regular use for practical work. With 10,000 volts for
a five-mile line, and an increase of pressure at the same
rate as the square root of the distance, a line 100
miles long requires about 44,000, and a line 150 miles
long about 55,000 volts, and these figures do not exceed
present working limits. l )

Various factors combine to make the use of very
high voltages on short lines undesirable. It is fre-
quently the case with a line less than ten miles long,
that a voltage of more than 10,000 or 15,000 would
either render the conductors too weak mechanically,
or raise their temperature too much, even with a
small percentage of loss. The most that can be saved
by the high voltage is some part of the weight of
conductors, all of which is not great, and this is more
than offset by the higher cost of insulators, larger
crossarms and poles, and the greater risk.

Data of a number of the longer and more important
transmission lines in the United States and Canada
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show that their voltages vary roughly as the square
roots of their lengths, taking a five-mile line at 10,000
volts as a basis. Between Canon City and Cripple
Creek, Colorado, a distance of 23 miles, the trans-
mission line operates at 20,000 volts, while the voltage
on the basis just named would be 21,000. A 23-mile
line connects Niagara Falls and Buffalo, and its volt-
age is 22,000, or just above the figures reached by a rise
with the square of the distance from five miles and
10,000 volts. The line from Apple River Falls to St.
Paul is 24 miles long and its voltage is 25,000, while
the voltage that would be employed on the basis
named is 22,000. Spier Falls is about forty miles
north of Albany, and the transmission line between
these places has a voltage of about 30,000, while 28,000
volts is the figure based on five miles and 10,000 volts.

Santa Ana River develops electric energy that is
transmitted at 33,000 volts to Los Angeles, 8 miles
away. Allowing for & rise of voltage with the square
of the distance, on the basis indicated, the line in
this case would operate at 40,000 volts. Between Col-
gate power house and Oakland, California, the distance
is 142 miles, and the line pressure based on 10,000
volts for five miles would be 53,000 volts. This trans-
mission operated at 40,000 volts during several years,
but the intention is to raise the pressure ultimately to
60,000 volts. On the 154-mile line between Electra and
San Francisco the actual voltage is about 60,000, while
an increase with the square root of the distance from
five miles and 10,000 volts would give this transmis-
sion a voltage of 55,000.

In a few instances rather long transmissions are
operated at materially higher voltages than those in-
dicated by the foregoing considerations. Perhaps the
most notable instance of this sort is the line between
Canon Ferry and Butte, which is 65 miles long and
carries energy at 50,000 volts. Even this case does
not show a rise of pressure as the distance from five
miles and 10,000 volts, for that would carry the volt-
age to 130,000.

It may or may not be that five miles and 10,000 volts
are the most desirable figures to use as a basis, but
some such basis having been reached, there will seldom
be any good reason for using smaller conductors on a
long than on a short transmission.

NEW METHOD OF MILK ANALYSIS BY CENTRIFUGAL
APPARATUS,

A new method of making analyses of milk has been
presented to the Academie des Sciences by Messrs.
Bordas and Touplain. The process is claimed to be
much more rapid as well as more exact than the meth-
ods which are now in use. With some of these methods
only a part of the elements are determined. With
others all the constituents are found and estimated,
but the analysis often requires two days to carry out,
and the caseine must be estimated by the method of
differences on account of the uncertainty of the pro-
cesses which are used. In the process which is given
here the authors sought exactness as well as rapidity
and simplicity of the operations, by employing cen-
trifugal apparatus. Drop by drop, they introduce
10 cubic centimeters of the milk under analysis into a
graduated glass tube containing a solution composed
of 65 deg. alcohol acidified by acetic acid. The solu-
tion is allowed to rest for a few minutes and is then
treated in the centrifugal apparatus. After decanting,
the precipitate is washed by adding 30 cubic centime-
ters of 50 deg. alcohol. This is again placed in the
centrifugal machine anc then decanted. The liquids
which are thus obtained are collected, and the lactose
is estimated by Fehling’s solution. The extraction of
the butter is carried out with the precipitate which
comes from the preceding operation. Two treatments
are made with 2 cubic centimeters of 96 deg. alcohol
for the first and 30 cubic centimeters of ordinary ether
for the second. Each time the matter is treated in the
centrifugal machine for a few minutes, and the ether
is collected in a graduated vessel where it is evaporated
and the butter is weighed after drying. In the tube
of the centrifugal apparatus there only remains the
caseine in fine powder, which is quickly dried at the
ordinary temperature. It is weighed in the tube itself,
the latter having a known weight. The above esti-
mates are completed by finding the ash which is given
by 10 cubic centimeters of milk. This method sup-
presses all the filtrations and partial solutions as well
as the long and tedious process of drying the caseine.
By using a single test specimen we can make all the
estimates in the same tube by successive solutions and
precipitations. Besides, only a small quantity of milk
is needed to make an analysis.

AN EXPLANATION OF ICE CAVES.,

In many parts of the world caves are found which
contain ice all the year round, though the average
annual temperature of the air in the caves is far above
the freezing point.

Years ago B. Schwalbe suggested, supporting his
hypothesis by still older (1865) experiments of Jungk,
that the refrigeration in this case is due to percolation
of water through porous strata. The physical justifi-
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cation of this assumption, however, has since been
apparently destroyed by experiments, in which the
percolation of water through silica and other powders
was found to be attended by a rise of temperature, in
some cases of considerable amount.

G. Schwalbe has now made a series of experiments
with pure silica and different kinds of sand, using
water of various initial temperatures, and has found
that water warmer than 4 deg. C. (the temperature of
maximum density) is heated, water cooler than 4 deg.
C. is cooled, and water at 4 deg. C. is unchanged in
temperature by its passage through the porous stratum.
The maximum change in temperature, equivalent to a
development of heat of 6.16 gramme-calories, was ob-
served when 20 grammes of water at 16.3 deg. C. were
allowed to percolate through 10 grammes of silica.

These results are in accordance with deductions from
the mechanical theory of heat, and are due to the fluid
pressure caused by the attraction exerted by a solid
body upon the film of liquid which adheres to it. As
water expands with rise of temperature above 4 deg. C.,
and also with fall of temperature below 4 deg. C., com-
pression necessarily causes heating in the first case and
cooling in the second.

THE CURRENT SUPPLEMENT,

In double-tracking a part of the Illinois Central Rail-
road, it was found necessary to build a more substan-
tial bridge across the Big Muddy River at Carbondale,
111., than the existing steel structure. In the opening
article of the current SvprLEMENT, No. 1537, the con-
crete bridge, which took the place of the old steel
structure, is very fully described and excellently pic-
tured. The Lister Two-Cycle Gas or Oil Engine is
carefully described and illustrated. Recent develop-
ments in Wireless Telegraphy are reviewed. Mr.
Charles A. Mudge’s paper on High-Speed Long-Distance
Electric Traction is concluded. The English corre-
spondent of the SCIENTIFIC AMERICAN gives a résumd
of an interesting lecture recently delivered before the
Royal Geographical Society of Great Britain on the
subject of Tibet. Sir William H. White’s scholarly
review of Submarines is concluded. The origin of the
craters of the moon has batiled selenologists ever since
the mbuntainous character of our satellite was first
recognized by means of the telescope. It has been
thought that perhaps the many craters of the moon,
which number not less than 250,000, and perhaps
1,000,000, were formed by the impact of countless me-
teors. Mr. R. S. Tozer in the current SurrrLEMENT seeks
to prove the truth of this theory by describing some
experiments which he made, which consisted in hurling
projectiles against plastic clay. Although his minia-
ture craters bear a striking resemblance to those found
in the moon, the Editor differs with this conception
for reasons advanced in a brief note to Mr. Tozer’s
article. Mr. Rossi concludes his brief study of the
Ferro Metals and their electrical manufacture.

et @ ip— e
LOSS OF HEAT IN STEAM,

M. Maréchal, engineer of the Association Normande
des Propriétaires d’Appareils & Vapeur, who has car-
ried on interesting investigations on the steam engine
and the proportion of calories actually utilized, has
arrived at the conclusion that, even with the most per-
fect systems, as much as 59 per cent of the total heat
developed goes to the condenser. When the motor is
of free escapement, 63.6 per cent of the heat is dissi-
pated in the atmosphere.

A VAGARY OF THE RUSSIAN PRESS CENSOR.

In our issue of April 15, Mr. Lodian described the
compressed tea which is used by the Siberians and by
the Russian army in Manchuria. The article was ac-
companied by an illustration of a tablet of compressed
tea, bearing the imprint of the Russian government.
The printer was not familiar with the Russian lan-
guage, for which reason the engraving appeared upside
down, so that the insignia of the Czar upon the tablet
were reversed. This revolutionary proceeding proved
too much for the censor. In every copy of the ScIeN-
TIFIC AMERICAN that reached our Russian subscribers
the unfortunately placed engraving was ruthlessly
blacked out.

The Chicago & Alton Railway has announced that it
has made all arrangements for the establishment of
a wireless telegraph system on all its trains running
between Chicago and St. Louis, and that eventually all
its trains will be in wireless telegraphic communica-
tion with the larger cities. The announcement was
the result of careful tests made on a limited train run-
ning between Chicago and St. Louis. The observation
car was equipped with the wireless apparatus. Mes-
sages were received while the train was running at a
speed of fifty miles an hour. Mr. Felton, president of
the road, announced that this was the first time the
wireless system had ever been used to communicate
with persons on a moving train. In this he was wrong;
for if our memory serves us, similar experiments were
carried out two years ago in Canada with wmarked
suceess.
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