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and that consequently there is a great loss of time and
a scattering of disciplined forces }vhich it is difficult
ax}d generally impossible to gather together again
when repair work is plentiful. With a battleship and
cruiser on hand at our three leading navy yards, New
York, Norfolk and Boston, it will be possible to keep a
force of first-class mechanics continuously employed,
transferring them from repair work to new construc-
tion when it became necessary. Under the very able
administration of our naval constructors, our navy
yards have been brought up to such a pitch of ex-
cellence both in men and material, that they can turn
out as good, and generally much better work than is
produced by the private shipbuilding firms. The ear-
lier ships built at navy yards were costly, simply be-
cause the yards of that time were saturated with the
most corrupt political infinences and were loaded down
with political incompetents. Now the yards are abso-
lutely freed from such control, and the work that is
done is of the most thorough and up-to-date character.
‘We most sincerely hope that Congress will see the wis-
dom of supporting this suggestion of the Committee.
In no other way could it bring such a powerful lever-
age to bear in urging the private shipbuilding firms to
consult the interests of the country by giving naval
construction their first and not, as is now the case,
their last consideration. That twenty-five of the new
ships for the Navy should be from two to three years
behind their contract date of completion is nothing less
than a national scandal, for which the proposed con-
struction of ships in government yards will prove to
be a most efficient corrective.

AMERICAN AND BRITISH LOCOMOTIVES IN EGYPT.

Acting under instructions from the British Foreign
Office, Lord Cromer has sent in a report on the com-
parative merits of British, Belgian and American
locomotives in Egypt, which is accompanied by tech-
nical observations by Major Johnston, President of the
Railway Board, and T. H. Trevithick, Chief Engineer.
That the report is an impartial one must be taken for
granted, as the tests upon which it is based are signed
by a representative of the Egyptian railroads, and
also by a representative of the Baldwin Locomotive
‘Works, the makers of the American engines. Between
1895 and 1897, the great increase in the length and
traffic of the Egyptian railways made it urgently neces-
sary to order some seventy new engines. Among the
tenders presented was that of the Baldwin Works, who
offered twenty engines in twelve weeks. This was ac-
cepted, as were also tenders for fifty engines by one
British and four Belgian firms.

The report is of the greatest interest, first, because
of the evident fairness as stated above, of the tests
and the impartiality of the report; and secondly, be-
cause it brings out very clearly both the advantages
and disadvantages under which the locomotive indus-
try of this country labors in its competition for for-
eign orders. The report is both favorable and un-
favorable to the American locomotive. On the score
of cheap first cost and speed of delivery we are
easily ahead of British builders, while on the score
of economy of operation, the consumption of fuel, etc.,
the American locomotive design seems to be unable
to compete with the English engines. On the question
of price, where the tenders were based upon Egyptian
standard designs and specifications, the figures stood
thus: In one tender the British figure was $11,200
and the Baldwin $13,500; and on another tender the
British price was $16,250, as against a tender of $17,-
875 from Baldwin. “On the other hand,” Lord Cro-
mer adds, “the Americans offered to supply engines
differing in certain particulars from the Egyptian
designs and specifications, but which they held to -be
of equal power and equally suitable to the work which
had to be performed. Under these conditions the
American prices fall respectively to $9,275 and $12,375.
That is to say, 19 per cent below British figures. The
reason for this great fall in price is sufficiently obvi-
ous; they were able to introduce their stock standards
and to advance work continuously without being hamp-
ered by, to them, unknown-and unnecessary conditions.
It appears, however, that it is not so much in the
matter of price as in respect to the period required
for the construction that the American manufacturers
have had the greatest advantage. When British and
American firms entered into competition, the former
offered to complete the orders in forty-eight and ninety
weeks, respectively. While the American offers, on
the other hand, were for delivery in eighteen and
thirty-five weeks if the Egyptian designs were follow-
ed, or in twelve to thirty weeks if certain changes in
the designs were allowed.”

In the competitive tests, however, the advantages
lay decidedly with the British engine. In the freight
trials, three British and two Baldwin engines com-
peted, and each group made eight runs of 1,034 miles.
The American engine hauled an average of fifty-four
cars, weighing 760 tons, and the British engines an
average of fifty-seven cars, weighing 868 tons. Doing
this work the American engines consumed 62 pounds
of coal per mile, the British engines 49.4 pounds of

Scientific American

coal per mile, while the American engines evaporated
7.78 pounds of water per pound of coal, and the British
9.1 pounds. Mr. Machesney, the Baldwin’s representa-
tive, and Mr. Higginson, the English representative,
Dboth signed the log at the end of each run. The coal
was weighed and put on the tender in the presence of
the two representatives, and what was left after the
runs were completed, was also weighed in their pres-
ence. In the trials of the passenger engines nine
runs were made by six American and two British en-
gines, in which the average number of cars per train
was thirteen and 1,345 miles was the distance run.
In doing this work the American engines burned 46.3
pounds of coal per mile and evaporated 6.36 pounds
of water per pound of coal, while the British engines
burned 30.7 pounds of coal per mile and evaporated
8.2 pounds of water per pound of coal. The inferior
efficiency shown by the American engines in these most
interesting tests was certainly remarkable. Major
Johnston attributes it to the following causes: Greater
cylinder condensation, because of the greater exposure
of the outside cylinders; increased twisting strains
due to the outside cylinders; transverse strains on the
coupling and connecting rods causing increased fric-
tion, due to the fiexibility of the engine frame; in-
creased friction due to the comparatively short eccen-
tric rods and the use of intermediate rocking levers;
whereas in the British type, the valve rod is directly
attached to the expansion link. On the other hand, he
points out the following advantages possessed by the
American over the English type, and expresses surprise
that they do not counterbalance more fully the disad-
vantages named: First, the balanced slide valves,
which greatly reduce valve friction; and secondly, the
more perfect regulation of the steam, owing to the
elaborate rack sectors provided.

We think it is probable that the high efficiency of
the English locomotive is to be found in this case
rather in the boiler than in the engine; although no
doubt the points in construction mentioned above have
an appreciable effect. The plate frame permits the
use of a firebox five inches wider than can be built
within the bar frame; while the copper firebox and
brass tubes of the English engines undoubtedly serve
as better conductors of the heat than the ordinary steel
tvpe.

These results coming so soon after the report given
by the Midland Railway, in which a similar economy
was shown by English over American engines doing
the same work, will attract considerable attention
from locomotive builders in this country, and we would
like to hear them give their own version of the great
difference between the two types.
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THE RECENT AUTOMOBILE ENDURANCE TEST.
Under weather conditions that were far from promis-

"ing, but with bodies and machines equipped for any-

thing the elements might have in store, eighty-two
enthusiastic automobilists started on the one hundred-
mile endurance test of the Long Island Automobile
Clubuon the morﬁing of April 26. ‘ The maximum
speed of 15 miles an hour, which is the legal limit, al-
lowed the contestants 6 hours and 40 minutes as the
shortest running time the‘}Y could cover the course in
without being disqualified. Notwithstanding this, a
dozen or more of the prominent French and American
machines made the run as quickly as possible,
with the result that they were disqualified. It is
gratifying to note, however, that- among the machines
that finished early were about as many Am-
erican. automobiles as those of French manu-
facturee. M. Emile Voight in a Panhard made
the record time of .2 hours and 52 minutes,
while the time of several other French ma-
chines was from 4 to 5 hours.. Two Fournier-
Searchmouts, a Knox and Oldsmobile, several Long
Distance machines, and Toledo :_md Locomobile steam
carriages arrived from half an hour to an hour later.
Under the weather conditions they were obliged to
finish in, which .consisted chiefiy of a sixty-mile an
hour-gale direct from the ocean, these light American
machines compared very favorably with the more
heavily built, powerful French racers.

A number of the gasoline and steam carriages, in
order not to exceed the time limit, were obliged to go
very slowly on the last part of the course. A Ward
Leonard 5-horse power 1,010-pound machine arrived
precisely on time, just 6 hours and 40 minutes after
starting, and was followed by over thirty others at
intervals of two or three minutes. The chauffeurs
and their machines were covered with dust, stirred
up by the gale that was blowing, and were rather
grotesque objects to look upon as they arrived at the
finish in Jamaica.

The decision of the judges has awarded a blue rib-
bon, which stands for a perfect run without a stop, to
six of the competing steam carriages and fourteen of
the gasoline type. This constitutes about twenty-five
per cent of the contestants in each class. Three White
steam carriages were entered under the same non-
stop conditions as applied to the gasoline machines,
being fitted with condensers for this purpose. Two
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of these machines won blue ribbons, and all three ar-
rived at the finish within a few seconds of each other.
All the other steam carriages were allowed stops to
take on water and fuel. The test was a most severe
one for this type of machine because of the strong
wind blowing. This put out the fire in a good many
instances, and made a stop necessary to relight it.

The hill-climbing contest at Roslyn was encount-
ered successfully by all the machines. The roadbed
was good and the ascent gradual, there being no sharp
pitches. The hill is about half a mile long and the
grade is not greater than 15 or 20 per cent. The
steam carriages made the best showing when it came
to climbing this hill, the gasoline machines equipped
with three speeds taking it next best, and the two-
speed gasoline rigs climbing it for the most part on
the low gear, at a rate of five or six miles an hour.
The best time on the hill was made by a Rochet-
Schneider gasoline machine, which made the ascent
in 1 minute 19 seconds, and was awarded two cups
therefor. A locomobile was first in the steam carriage
class, its time being 1 minute 42 seconds; an autocar
and a Winton were the winners in the 1,000-pound and
1,000 to 2,000-pound classes for gasoline machines re-
spectively.

The endurance run was a decided success, and
showed very well what the modern automobile is cap-
able of accomplishing in a gale of wind, while the one
of last year demonstrated what it could do in a heavy
rainstorm. It is to be hoped that the Automobile
Club of America will have even better weather for its
endurance run into Connecticut on May 30 and its
speed trials on Staten Island the following day.

SCIENCE NOTES.

A new species of violet has been discovered by Miss
Lillie Angell, of Minton Place, Orange, and Charles
Louis Pollard, curator of plants at the Smithsonian
Institution, has named the species Viola angelle,
after the discoverer. The leaves are cordate-ovate
in outline, with a broad sinus, irregularly five to
seven lobed, or some of them merely deeply sinuate.
The lobes are all obtuse, more or less crenate, and the
fiowers are violet-purple, darker at the base. The
leaves attain large dimensions.

The captain of the steamship “Australia,” which
recently arrived at San Francisco from Tahiti, be-
lieves that he has rediscovered the outcroppings of an
island very rich in phosphates. The existence of this
island was reported by Dr. John de Graves, now ot
Honolulu, as far back as 1859, since which time it
has been searched for by vessels of the government
and private persons. Stormy weather prevented the
captain of the “Australia” from making as thorough
an investigation as he desired. The United States
Coast Survey vessel “Albatross” has made several
fruitless searches for this island. The captain of the
‘“Australia” states that the approximate situation of
the island is 18 deg. 56 min. north latitude and 136 deg.
10 min. east longitude.

According to W. Syniewski (Bot. Centralbl., 87, 408),
the composition of pure starch is always perfectly uni-
form, with the empirieal formula, C;H,,O,. The more
resistant constituent, starch cellulose, is a reversion
product subsequently formed from the dissolved starch.
The substances formed by the action of boiling water
or of KOH on starch-grains are a product of the hydro-
lytic splitting up of starch. The simplest of these is
a substance with the composition, C,HyO,, to which
he proposes to give the name amylogen. He further
suggests that the term dextrin should be limited to the
products of the hydrolysis of starch (with the excep-
tion of the sugars); those which do not reduce
Fehling’s solution, and are colored indigo-blue by io-
dine, being amylodextrins.

G. T. Beilby and G. G. Henderson have exposed
platinum, gold, silver, copper, iron, nickel and cobalt
to the action of ammonia at temperatures ranging
from 400 deg. to 900 deg. In every case the physical
effect of the treatment was to disintegrate the metal
completely, while a large proportion of the ammonia
was resolved into its elements. The fracture of metals
which have been exposed to this action is spongy or
cellular; under the microscope the metal appears as
if it had been suddenly cooled while in a state of active
effervescence. The penetration of the ammonia mole-
cules into the metal is remarkably quick if the condi-
tions are favorable. The authors believe that the
physical effects which result from the action of am-
monia upon metals at high temperatures are due to
the alternate formation and dissociation of nitrides
taking place between certain narrow limits of
temperature, the reaction going in one direction or
the. other according as ammonia or hydrogen mole-
cules preponderate in the gases which are in contact
with the molecules of thé metal at and below the sur-
face. In several cases the formation of nitrides has
been definitely proved. The absorption of small quar-
tities of nitrogen by pure iron renders it hard and
brittle like steel.—Proc. Chem. So€.
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