
parts on the lower end of the tube, M, carrying the 
operating shaft, can be drawn up through the outer 
tube, N. 

When a vessel is making leeway, this fact is shown 
by the turning of the box carrying the indicator on its 
wheels, L. The effect of. a current carrying a vessel 
out of its course will be to swing the vane rod propor­
tionately across the line of the ship's keel, and this 
turns to a like extent the tube, M, whereby the box 
carrying the indicator is turned on its table. 

As the impressions on the paper strip will be at a 
greater distance apart when the ship sails rapidly, the 
speed made at all parts of its course will thus be indi­
cated by the printed record, the characters made by 
each printing also showing the direction sailed, as in­
dicated by the compass, at all times during the 
voyage. 

OUR NEW NAVY. 

[See illustmtion onji1'l;t page.] 

A visitor to the Atlanta at the Brooklyn Navy Yard 
is immediately struck by the appearance of the ship, 
even before going on board, she is so totally different 
in appearance from anything we have hitherto been 
accustomed to. We find nothing of the graceful sweep­
ing lines, tall, raking masts, and maze of rigging so in­
separably associated in our minds with former ships of 
war. Everything here is hard, severe, straigh t, noth­
ing of the jaunty or graceful-a practical utility visible 
everywhere. 

The broad open decks of the frigate of '61, with its 
rows of big black guns glistening in the sunlight, 
give place to a few of the modern high power, small 
bored naval rifles. Their breeches set low to the deck, 
and to the old artillerist have a most bewildering lot 
of wheels, cogs, tracks, and scientific inventions, all 
'!':.7ered in by a heavy bullet-proof shield, looking 
much like a huge inverted coal scoop, from out which 
extends the gun barrel, long, slender, tapering. 

The great perfection and finish to which these guns 
have been brought is better realized as soon as the 
breech of one is opened. The interior shines like burn­
ished silver, and the grooves, threads, and rifling are as 
clean cut and perfect as the mechanism of a watch. 

Not the least curious part of these rifles is the new 
system of firing. The old fashioned style of ramming a 
long priming wire into the vent hole to pierce the 
cartridge case before firing, which necesitated ap­
preciable time and care, especially in battle, has 
given place to a new invention by which a curi­
ous piece of mechanism, a veritable breech load­
ing firing lock, is screwed on to the breech closer, in 
which a bullet-loaded cartridge is fired into the main 
charg e. The bullet from this discharge traverses a 
fine sUlooth bore cut through the main breech closer, 
piercing the main cartridge and instantly opening up 
a passage for the flame to follow and ignite the charge, 
as shown in the cut. 

The marines of the Atlanta are armed with the 
Springfield rifle, while the crew have the Lee modified 
magazine gun, which can also be used as a single shot. 
These new arms require the lllen to carry much more 
ammunition than formerly, and the old fashioned car­
tridge boxes are replaced by broad belts carrrying 80 
rounds, the whole supported by suspenders over the 
shoulders. 

Our picture shows a squad of naval apprentices thus 
equipped as a landing party going through the skirmish 
drill of loading and firing. 

Depth of the C harleston Earthqnake. 

In a communication to the American Academy of 
Sciences, Captain C. E. Dutton gives a calculation of 
the depth of the Charleston oarthq uake centrum, which 
puts it at the enormous distance of twelve miles below 
the earth's surface. The calculation by Robert Mallet 
of the depth at which the NGapolitan earthquake of 
1857 originated was the first attempt to solve such a 
problem. Working on the assumption that the earth 
wave radiates in straight lines from the origin, and 
hence at different distances from the center of surface 
disturbance it has different angles of emergence, Mallet 
found that lines drawn parallel to these angles, if 
projected, would intersect each other at a mean depth 
of about five miles under the surface. From seismo­
metric and other indications, the mean depth of the 
Yokohama earthquake of 1880 was calculated to have 
been about three and a quarter miles. While much 
greater depths of centrum have been assigned to some 
earthquakes, the accuracy of the calculations has 
been doubtful. Captain Dutton's new method of de­
termining the depth of the focal ('avity at Charleston 
gives, therefore, a most remarkable result. But his con­
clusion is in harmony with the observation of Mallet 
that "earthquakes which have a very great area of 
sensible disturbance have also a very deep seismal 
focus." 

.. f . ..  

THE polar position of the sun has not yet been ex­
actly located. Its approximate polar point among the 
stars may be assigned, but is of no value in astronomi­
cal work, and is not mentioned in books. 

Jtitutifit !mtritllU. 
Brass WOl-kers' Disease. 

Very little attention has been paid in this country 
to a certain class of disorders observed among brass 
workers. The best known class of symptoms is that 
constituting what is called "brass workers' ague." 
Atter being exposed to the fumes of the mol ten metals, 
copper and zinc, the workman feels a sensation of dis­
comfort and weakness, followed by muscular pains and 
then by a distinct chill, with headache, and often 
cough. After fifteen or twenty minutes a profuse per­
spiration breaks out; then in a few hours the improve­
ment begins. The patient recovers in one or two days, 
but is liable to a relapse. Brass founders' ague was 
first observed by Blaudet in 1845. It was described by 
Greenhow, of Birmingham, in 1858, and again by Hirt. 
Brass is an alloy of copper and zinc, the latter being 
in the proportion of 28 to 32 per cent. In the process 
of making, the zinc deflagrates and fills the air with the 
powdered oxide. Dr. Greenhow believed, therefore, 
that brass workers' ague was an acu te poisoning with 
zinc. Hirt, however, thought it due to the mingled 
fumes of copper and zinc. because it is not observed 
among zinc smelters. Recently Mr. Edgar HogJx·n 
(Birmingham Medical Review) reports a number of ob­
servations, and states his belief that brass workers' 
disease is due to chronic or acute copper poisoning. 
Almost all the patients who are copper or brass workers 
have a distinct green hue or band on the neck of the 
teeth between the crown and the gum. The edge of 
the gum is slightly blackened. The copious perspira. 
tions of brass workers are often stained green, and 
white-haired workmen often have a greenish tinge to 
their locks. 

These signs point to an absorption of copper by the 
workmen, and favor the view that the" ague" is due, 
in large part at least, to this metal. 

But these workmen also suffer from other symptoms 
of a chronic character, such as dyspepsia, metallic 
taste, colic, constipation and diarrhcea,. nervousness, 
and pains of various kinds are fel t. Deafness is not in­
frequent; cough and aphonia often occur. Paresis of 
the legs and symptoms like those of locomotor ataxia 
have been observed, and it seems probable that the 
copper can cause myelitis and neuritis, in the same way 
as does lead arid other toxic agents. -Medical Record. 

.... � . � .. 

A Man Killed by a Swordfish. 

In the last Bulletin of the U. S. Fish Commission re­
ceived at this office, W. A. Wilcox, in a letter to Prof. 
Baird, relates a curious accident that befell Captain 
Langsford, as follows: 

The schooner Venus is a small vessel of about 12 tons, 
owned and. commanded by Franklin D. Langsford, of 
Lanesville, Mass. , with a crew of three men, engaged 
in the' general fisheries off the coast of Massachusetts. 
On Monday morning, August 9, 1886, Captain Langs­
ford sailed from home in pursuit of swordfish. About 
11 A. M., when 8 miles northeast from Halibut Point, 
in Ipswich Bay, a fish was seen. The captain, with 
one man, taking a dory, gave chase, and soon har­
pooned the fish, throwing over 11 buoy with a line at­

tached to the harpoon, after which the fish was left 
and they returned to the vessel for dinner. About an 
hour later the captain, with one man, again took his 
dory and went out to secure the fish. Picking up the 
buoy, Captain Langsford took hold of the line, pulling 
his boat toward the swordfish, which was quite large 
and not badly wounded. The line was taut as the boat 
slowly' neared the fish, which the captain intended to 
lance and thus kill it. When near the fish, but too far 
away to reach it with the lance, it quickly turned and 
rushed at and under the boat, thrusting its sword up 

[JULY 16, r887. 
12, in consultation with Dr. Levi Saunders. who was 
in attendance upon the said Langsford, on account. of 
a wound inflicted upon his body by a swordfish on 9th 
instant, said swordfish having driven its sword through 
the bottom of the fishing dory he was in to the length 
of 23 inches, penetrating the body of Langsford at the 
right of the os coccyx and entering about 7 inches, by 
the side of the rectum, into the pelvic cavity ; that 
said Langsford was dying, and did die, in my presence, 
of peritonitis, having survived the in jury about three 
days; that the sword accompanying this certificate is 
the veritable sword that occasioned the accident, and 
is to be sent to the National Museum at Washington. 

Gloucester, Mass. , October 14, 1886. 

. ..... 

The Sun's Heat. 

At a Royal Institution lecture, Prof. Sir William 
'l'homson expounded the latest dynamical theories re­
garding the" probable origin, total amount, and possi­
ble duration of the sun's heat." During the short 3 ,000 
years or more of which man possesses historic records 
there was, the learned physicist showed, no trace of 
variation in solar energy; and there was no distinct 
evidence of it even, though the earth as a whole, from 
being nearer the sun, receh'ed in January six and. one­
half per cent. more heat than in July. 

But in the millions of years which geology carried us 
back, it might safely be said there must have been 
great changes. How had the /':olar fires been maint.ain­
ed during those ages? The scientific answer to this 
question was the theory of Helmholtz that the sun was 
a vast globe gradually cooling, but as it cooled shrink­
ing, and that the shrinkage-which was the effect of 
gravity upon its mass-kept up its temperature. The 
total of the sun's heat was equal to that which would 
be required to keep up 476,000 millions of millions 
horse power, or about 78,000 horse power for every 
sq uare meter-a little more than a square yard ; and 
yet the modern dynamical theory of heat shows that 
the sun's mass would require only to fall in or contract 
thirty-five meters per annum to keep up that tremen­
dous energy. At this rate the solar radius in 2.000 
years' time would be about one hundredth per cent 
less than at present. 

A time would come when the temperature would fall, 
and it was thus inconceivable that the sun would con-
tinue to emit heat sufficient to sustain existing life on 
the globe for more than 10,000,000 years. Applying the 
same principles retrospectively, they could not suppose 
that the sun had existed more than 20,000,000 years, 
no matter what might have been its origin-whether it 
came into existence from the clash of worlds pre·exist­
ing or of diffused nebulous matter. There was a great 
clinging by geologists and biologists to vastly longer 
periods, but the physicist, treating it as a dynamic 
question with calculable elements, could come to no 
other conclusion materially different from what he had 
stated. 

Sir William Thomson declined to discuss any 
chemical source of heat, which, whatever its effect 
when primeval elements first came into contact, was 
absolutely insignificant compared with the effects of 
gravity after globes like the sun and the earth had 
been formed. In all these speculations they were in 
the end driven to the ultimate' elements of matter, to 
the question--when they thought what became of all 
the sun's heat-what is the luminiferous ether that 
fills space, and to that most wonderful form of force 
upon which Faraday spent so much of the thought of 
his later years-gravity. 

••••• 

Annnal Conv ention of the AJUericall Society of Civil 
through the bottom of the boat 23 inches. As the fish Ellgilleers, 
turned and rushed toward the boat the line was sud-
denly slacked causing the captain to fall over 0 h' On July 1 the American Society of Civil Engineers 

back; and while he was in the act of rising, the s�or� began its . ni?eteenth an?-ual conv�ntion. The' hotel 

came piercing through the boat and into his body. At I KaaterskIll, m the Ca�sklll Moun�ams, was s�lected as 

this time another swordfish was in sight near by, and the place for t�e mee�l�g. The .dIfferent �esslO�ls were 
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1 k '  h himself up, not knowing that he was wounded. Seeing mee mg emg a com mat IOn 0 profe��lOna wor w�t 

the sword, he seized it, exclaiming, "We've got him, amusement. A large number of ladles accompamed 
any way!" He lay in the bottom of the dory, holding the members and added to the last-named feat�re. A 
fast to the sword, until his vessel came alongside, while num�er �f papers were devote� to th� subject of 

the fish, being under the boat, could not be reached. the 
"

Mamtenance an� Inspect�on of RaIl was: Struc­

Soon the captain said, "I think I am hurt, and quite I 
tures. �ll mooted p?mt� of brIdge constructI?n and 

badly." When the vessel arrived he went on board, t?e expedIency of legIslatIOn and .methods of mspec­

took a few steps, and fell, never rising again. The boat tIOn we:e tou�he� upon. In the lIg?t of some. recent 

and fish were soon hoisted on board when the sword casualtIes, thIS IS at the present tIme a subject of 

was chopped off to free the boat, �nd the fish was much intere�t. A descriptio� of th� old :J?e Witt Cli�­

killed on the deck of 'the vessel. The fish weighed 245 
ton loc�motlve, under 
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pounds after its head and tail were cut off and the vis- Mot?r, and p�t:'ers �
,
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cera removed. When alive it weighed something over VarIOUS CondItIOns and E.Ipel'lments m the Testmg 

300 pounds. Captain Langsford survived the in' of Cements" fol.lowed. The Poughkeepsie bridge was 

about three days, dying on Thursday, August 1��:;; a�so discussed, and was the obj�ctive point of an excur­

peritonitis. The certificate of Dr. Garland, written on SIOn on July 5. Sewage dIsposal, the forms of 

the 16th of August, is appended, giving some further wheels and raile, and the compr�ssive str�ngth of iron 

particulars, and the sword has been deposited in the and steel were amon? the large lIst of subjects treated . 

U. S. National Museum. A banquet was gIven on Thursday, July 7, and on 
Friday, July 8, the meeting dispersed. Whether by 
its numbers or professional eminence of those attend­
ing it, it was a very memorable meeting. Between 
three and four hundred members were in attendance. 

CERTIFICATE OF DR. JOSEPH GARLAND. 

This may certify that I was called to visit Franklin 
D. Langsford, of Lanesville, in Gloucester, on August 
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