
tbeir forced draft in chase of a fast cruiser of the 
enemy, the "Pennsylvania" would be able to follow the 
chase for 50 per cent longer time than her consort. 
In other words, by virtue of her h igher economy, her 
radius of action, on the same amount of coal, when 
using forced draft, is just 50 per cent greater than 
that of the sister ship. 

In the popular mind, the speed trials of a United 
States warship are associated with much that is spec· 
tacular, both in the event and in the preparations for 
it. Although the editor boarded the ship at the New 
York navy yard, under the impression that the reality 
would prove considerably less lurid than its oft· 
repeated descriptions might lead the layman to ex· 
pect, he was not altogether prepared to find such a 
cool, matter·of-fact, everyday air prevailing both above 
decks and below. There were no chunks of unburned 
coal, "big as a man's fist," being thrown crater-like 
from the "belching" smokestacks, nor were there 
any exhausted firemen brought up and laid on deck 
to be revived before plunging again into that "inferno" 
below. Everything was orderly, methodical, and highly 
scientific. The trial was simply the accomplishment 
of results that had been carefully planned and can· 
fidently predicted months and years before they hap
pened. Indeed, just as the vessel swept over the line 
at the start, her builder predieted her speed to the 
writer, with an accuracy which proved, when the trial 
was over, to be only one-tenth of a knot too low. 

The Cape Ann course is selected mainly because it 
affords deep water-an important element in obtaining 
estimated speeds-and because the course is suf
ficiently near to the shore to admit of the buoys by 
which it is marked off being accurately located by tri
angulation from the shore. The total length of 44 
knots is divided into seven approximately equal lengths 
of about 6 knots each. Near each buoy, and on the 
landward side' of it, is anchored a United States war
ship, which does the double duty of affording a large, 
conspicuous object to assist the captain of the vessel 
on trial in steering a true course, and also affording 
a means of gaging the speed of the tide at each par
ticular mark at the time when the ship passes. The 
vessel runs the full length of the course, then makes a 
wide turn, and steams back over the same course. In 
estimating her average speed over each leg of the 
course, the speeds of the tide at the two buoys are 
taken, and their mean is added or deducted, according 
as the tide is adverse or favorable, to the speed of 
the vessel over that leg. The average of the fourteen 
speeds thus arrived at gives the average speed of the 
ship for the whole 88 knots. 

In a case where deductions at the rate of $25,000 
for every quarter of a knot that the vessel falls below 
contract speed, are involved, great accuracy is neces
sary. The _ time is taken by means of two vertical 
sighting rods placed transversely to the axis of the 
ship on the upper, fOl'ward bridge. At the instant that 
the particular buoy is in line with these two sights, the 
timing officer calls ant "Mark," and the time is accu
rately taken with a chronometer. It is not generally 
understood how greatly the speed of the ship depends 
upon the steersman; for if she veers ever so l ittle from 
her course, it means not only that she travels a pro
portionately greater distance, but that the retarding 
effect of the helm in bringing her back to her course 
pulls down the speed very materially. 

Upon entering the engine room, the conditions did 
not strike the writer as varying greatly from those 
that obtained when he made a chance visit to the 
engine room of the "Deutschland," during a passage 
across the Atlantic. Each engineer and oiler was at 
his particular post a�d, of course, was closely at
tentive to his duties. Perhaps the only difference that 
one could note was the large amount of saponified 
lubricating oil (looking for all the world like soap
suds) that was spattered over the moving parts, 
frames, and bed plate. This was inevitable in a case 
like the present, where the engines, although they were 
fresh from the builders' yard, were being pushed to 
their maximum power. Passing through the airlock that 
leads into the boiler rooms, one was struck with the 
same quiet orderliness and utter absence of excitement 
or nervous tension. The coal was being brought by a 

couple of men from the bunker door at the end of the 
foot plate, a sack at a time, and emptied into a long 
heap athwartships, and midway between the twelve 
fire doors of the four boilers in the compartment. The 
fire doors were numbered in pairs, the doors having 
the same number being on opposite boilers and diago· 
nal to each other. At one end of the foot plate stood 
a group of firemen, with a boy in their midst who was 
holding a watch. At two-minute intervals he would 
call out a number, and instantly two firemen would 
come out upon the floor plate, coal the fires corre
sponding to the numbers called, throwing on a half 
dozen shovelfuls, and then step back to jOin the 
quiet little group at the end of the floor plate. This 
method was followed in all the compartments, and it 
meant that each furnace received a thin layer of coal 
once in every twelve minutes. Previous experience 
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had shown that this rate of firing would provide the 
thin, evenly-spread bed of coal necessary to maintain 
a full head of steam at 300 pounds boiler pressure. 

With a view to determining the actual coal con
sumption, the coal, before the trial, was sacked and 
weighed; and many of our readers will be astonished 
to learn that the coal used was the straight run of 
the mine, and cost only $2.75 a ton-thus disposing of 
another of the little fictions that have grown up around 
warship speed trials, to the effect that the coal was 
picked by hand and cost something over $10 per ton. 

Our observations of the whole trial confirm the state
ment that there is no reason why such a ship as the 
"Pennsylvania," after being turned over to the navy, 
should not for years to come, repeat, or even exceed, 
her trial performance. It is true the trial crew was a 
special one, well trained to its work; but the navy is 
also paying special attention to its fire-room staff, and 
it has some very efficien t crews in the service. More
over, the engines on this trial were perfectly new, and 
no doubt after several months of service they will 
limber up and show as good, or better results. 

THE HEAVENS IN DECEMBER. 
BY PROF. W. M. �EED. 

On December 31, at midnight, the earth is at peri
helion, and therefore nearest to the sun of any time 
during the year. But ho"o/ far we are at this time 
from our source of heat is still doubtful by perhaps 
100,000 miles. Since B. C. 270 many attempts have 
been made to determine this most important of all 
distances in the solar system. By other means the 
relative distances of all the heavenly bodies can be 
found. But to ascertain the dimensions of the solar 
system in miles, we must know the distance from the 
earth to the sun. Mr. Arthur R. Hinks has just made 
a discussion in the Monthly Notices of the Royal Astro
nomical Society, of the parallax of the sun, as deduced 
from photographs of Eros, taken during the last oppo
sition of November 7 to 15, 1900; 295 plates were ex· 
posed at observatories in the following places: Algiers, 
Lick Observatory, Cal., Northfield, Minn., Tacubaya, 
Mexico, Cambridge, Minneapolis, Oxford, and Paris. 

The measurement of these plates gives a value of 
the parallax of 8.7966 sec. ± 0.0047 sec., which cor· 
responds to a distance of about 9 2,861,000 miles ± 

50,000 miles, which places the sun about 36,000 miles 
further away than it was formerly supposed to be. 
Aristarchus in B. C. 270 obtained a parallax of 180 
sec. by observations on the moon when its elonga
tion was 90 deg. from the sun, or one-half phase. In 
136 A. D. Ptolemy, from observations on the earth's 
shadow, made the parallax 170 sec. The Hindoos 
about 1100 A. D. got 240 sec. Corpernicus in 1543, 
also from observations of the earth's shadow, got 240 
sec. Kepler, from the diurnal parallax of Mars, ob· 
tained 60 sec. in 1620. By the same kind of observa
tions, Flamsteed, in 1672, reduced the parallax to 10 
sec. Since 1850 over fifty determinations of the solar 
parallax have been made. They all lie between 8 sec. 
and 9 sec. Until quite recently the accepted parallax 
was 8.80 sec. 

On December 20 Aldebaran is occulted by the moon. 
As seen from Washington, the star disappears behind 
the moon at 8h. 25m. Eastern standard' time, and re
appears at 9h. 46m. But on account of the paral
lax of the moon, this time must be considerably altered 
to suit conditions at other places. On December 2 
Mars is a,l$(} occulted. The Washington time of dis
appearance is 2h. 15m. A. M. Eastern standard time, 
and 3h. 16111. A. M. for r�pearance. 

The disappearance of a 'bright star behind the moon 
is an extremely interesting phenomenon to watch. 
It gives many people thei�rst impression of how rap
idly the moon is moving among the stars. Then the 
very sudden extinction of. the star is an impressive 
sight. At first the moon will appear to gain rapidly 
on Aldebaran. Finally this speck of light will seem 
to be fastened to the edge of the moon, and to stay 
in this position longer than the observer expects. 
But suddenly the star will be gone. Its reappearance 
from the other side will be equally startling. This 
phenomenon is one of our strongest arguments that 
the moon has either no atmosphere or an extremely 
trifling one. Even in a flmall telescope it is obvious 
that there can be no very great gaseous envelop to 
our satellite. For the mountains are just as distinctly 
seen at the edge of the disk as they are at the center. 
In 1792 Schroter thought he perceived a twilight band 
on the moon, and argued from that, that the moon 
must have a,n atmospher�. about one-thirtieth as dense 
as ours. But such an at'll1osphere should so bend the 
light of occulted stars a'i3, to make the time from 
disappearance to reappea;ance much less than we 
should expect from the m;asured diameter of the moon. 
Sir George Airy found on:j·y 4 sec. for the difference in 
the diameter of the moon as deduced from direct meas
urement and from occultations of stars. Also from 
this 4 sec. must be subtracted the effect of irradiation, 
which is far from a negligible quantity. From these 
observations he concluded that the moon's atmosphere, 

if it has any, must be at least two thousand times 
less dense than our own at sea level. Furthermore, as 
the star approaches the lunar disk, certain rays of its 
light should first be absorbed by the lunar atmosphere. 
Such an example of selective absorption is noticed on 
every clear day when the sun sets. The absorption in 
this case is so great, on account of the greater mass 
of air through which the sunlight must travel, that 
its color is perceptibly changed. To test this effect 
of a possible lunar atmosphere, Sir William Huggins 
watched the spectrum of the star Epsilon Piscium dur
ing occultation, but found that i he whole spectrum 
disappeared as quickly as the star itself. Prof. Comstock 
has recently come to the conclusion from occultation of 
stars that the lunar atmosphere cannot have a density 
exceeding one five-thousandth that of the earth's. 
Prof. W. H. Pickering took photographs of Jupiter 
during an occultation in 1892. He concluded th at the 
disk was slightly flattened as it approached the moon's 
limb, on account of the effect of the lunar atmosphere. 
These measurements gave a maximum density of the 
refracting medium of one four-thousandth of our at
mosphere. It is interesting that during this month 
both kinds of occultations can be observed. 

On December 16, at midnight, Jupiter is in conjunc
tion with the moon. The sun is at the winter solstice, 
which marks the beginning of winter, on December 22 
at 1 A. M. 

O n  December 20 at 6 P. M .  Venus is in the southwest 
at an altitude of 15 deg. The planet will cont.inue to 
grow more brilliant throughout the month. At the 
same time Saturn will be in the same quarter of the 
heavens at an altitude of 22 deg. At 6 A. WI:. Mars will 
be'seen in the S. S. E. at an altitude of 40 deg. It will 
be a short distance above the bright star Spica, in the 
constellation of Virgo. 

During the evening Jupiter will be a very prominent 
object. At about 8 P. M. it will be in the direction 
S. S. W. at an altitude of 57 deg. It will be easily dis
tinguished by its great brilliancy. 

Mercury is at greatest elongation on December 13, 
when it is 20 deg. from the sun. It will then be close 
to the horizon just after sunset. But at this season of 
the year the ecliptic makes such an acute angle with 
the horizon at sunset that it is very difficult to see 

Mercury unless the weather is exceptionally clear. 
At 8 P. M. on December 20, Orion is S. S. E. at an 

altitude of about 30 deg. The three stars that form the 
belt are almost vertical to the horizon. 

Farther to the north, in a direction about E. N. E., 
are the Twins-Castor and Pollux. They will be about 
the same distance above the horizon as Orion's Belt. 
A line connecting these two stars is also nearly vertical 
to the horizon. Directly above Orion's Belt is the 
red star 'Aldebaran, and around it the group of faint 
stars known as the Hyades. Still further toward the 
zenith, 65 deg. from the horizon, is the famous group 
of the Pleiades, consisting of six stars easily seen 
and six others that are seen with difficulty. Below 
Orion's Belt and close to the horizon is the dog star 
Sirius-the brightest of the fixed stars. 

Princeton University Observatory. 
• •• • 

SCIENCE NOTES. 

Only 14,995,272 acres, or 15.7 per cent of the whole 
area of Japan, exclusive of Formosa, consists of arable 
land, and 55 per cent of the agricultural families culti
vate less than two acres each; 30" per cent cultivate 
2 acres or more up to Ph cho, or a.little less than 3% 
acres, leaving 15 per cent of the farmers who cultivate 
the farms of 3%,. acres or more. 

An important and valuable discovery relative to the 
deadly sleeping sickness has been made by the Liver
pool School of Tropical Medicine. The cause of this dis
ease, according to the results of elaborate diagnoses 
that have been made, is attributable to "trypanos
omiasis," i. e., the presence in the blood, and in the 
fluids of the brain and spinal cord, of some form of 
the microscopic parasite known as "trypanosoma," 
which is propagated by the tsetse fly in South Africa. 
From the close observations that have been made upon 
the affiicted patients, the symptoms and the danger 
bear some relation to the greater or less abundance of 
the parasites, and develop seriously when they have 
entered the cerebra-spinal fluid. The parasites may be 
present in the blood of deeply-seated organs, when they 
are not to be found in that which is drawn from a 
skin puncture, and their frequent temporary disappear
ances from this surface blood renders it difficult some
times to be certain of their presence in the system. 
The expedition organized by the school also discovered 
a blood-sucking larva, which thrives in many parts of 
the Congo. During the daytime this larva conceals 
it�elf in the cracks of the native floors, and only at
tacks its victims during the night. When dug up they 
are found to be full of bright red blood, thereby testi
fying to the severity of their attack during the pre· 
vious night. It is the larva of the Glossina fly which 
is apparently harmless in the imago state. This dis· 
covery is of great value, and systematic measures to 
combat its injurious nature will at once be inaugurated. 
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