
lator arrangement, worked by the hand, has been substituted 
for the delicate mechanism by which the carbon poles have 
hitherto been automatically adjusted. The carbons, as they 
consume, are made to approach each other by means of a 
right and a left handed screw, the screws being made to act 
independently of each other, so as to allow of the adjust
ment of the carbons to the focus of the optical apparatus 
used for projecting the light. The regulator, with its carbon 

_ points, is placed in the focus of a catadioptric lens, which 
parallelizes the divergent rays of the light into a'single beam 
of great intensity. The lens, with the regulator, is pivoted 
horizontally and vertically on the top of a short iron column 
fixed on the forecastle bulwarks of the Comet. The box 
holding the lens and regulator with the carbons is thus well 
elevated above the bows of the vessel, and the beam of light, 
by t1l6 action of a quick screw - adjustment, may be directed 
to every part of the horizon, and cover any object within the 
vertical angle of its range. A.s thc carbons only require re
gulating once in two or three minutes, this is e1lected by the 
man in charge without any interruption in the movements 
for directinl!; the bE'am of light. 

Mr. Wilde, in his officlal communications with the Admi. 
ralty, has estimated the C08t of producing the light from his 
macLine on board the Comet, exclusive of the driving power 
obtained from the vessel's engine room, at only 4d. per hour. 

••••• 

.TAllIES BOGARDUS. 
Mr. James Bogardus. an inventor celebrated both for the 

multiplicity and variety as well as the value of his produc· 
tions, recently died in this city in the 75th year of his age. 
The record of his life is one of continuous labors repeatedly 
crowned with substantial success,of a versatile genius which 
devoted itself to the origination of devices in widely di1ler· 
ing arts and industries, and finally of unremitting toil in the 
search for the new and useful, pursued even to the day of his 
death. 

Born in the first year of this century,at Catskill, N. Y., Mr. 
Bogardus quite early in life developed a strong taste for in· 
vention, and while still a young man obtained the highest 
premium lor an eight day, three wheel chronometer clock; 
IlUbsequently he devised a complicated time piece without 
dial wheels. In 1828, however, he produced his first lI'ener' 
ally useful invention, the "ring flyer," still largely em· 
ployed in cotton-spinning machinery; this was followed by 
an excellent form of sugar grinding mlll, also now in use. 
The steel die of the first gold medal of the American Insti. 
tute was cut by an engraving machine invented by Mr. Bo· 
gardus in 1831, about the t.ime of his production of the 
transfer machine, now everywhere employed for printing 
bank notes from separate d ies. In the following year he in· 
vented the firllt dri gas meter, and then modified his plans 
so as to produce an apparatus,for the same purpose, of totally 
di1lerent construction. In 1833 he patented a pencil case of 
ingeniously novel design. Being in England in 1836,ae an· 
swered a challenge in the public prints by inventing 
an engraving machine which made not only an accur· 
ate facsimile of the head of Ariadne on a medal, but also 
engraved from the medal comic facial expre�sion8. This 
device was followed by an engine· turning machine, and in 
1839 by his winning a prize of $2,000, over 3,000 competitor�, 
for the best machine for making postage �tamps. Mr. 
Bogardu!l' plan for the erection of iron edifices, as shown 
in his own factory at the corner of Center and Duane streets 
in this city, has been largely adopted throughout the 
emntry. 

The inventions of this remarkable man realized for 
him a large fortune, but the accession to wealth seemed 
to 01ler no inducement for him to remit his exertions. He 
was devising an apparatus for deep sea sounding at the time 
of his death. 

------______ �.�I·.�' .. ------------

PREVENrION IN PLA.CE OF CURE. 
President Barnard, in his late address before the Health 

As�ocilit,ion on \ " o�ca!lion of its meeting in this city, inti
UJa:ed t1.at the a�, .. ·.·ce of modern science was such that the 
phy�ician would eventulI.11y find his occupation gone. The 
p30ple would, it was l:on9iderad, as they advanced further in 
knowledge of na.turallaw�, become more and more able to 
dispense with the ductor, and in brief would learn so to 
apply the" ounce of prevention" as to obviate the necessity 
of tbe "pound of cure." 'Ye do not agree in the view that 
the phys'[cian will ever become a useless member of society, 
for the simple rea90n that, instead of decreaeing the share of 
his duties, the culture of preventive medicine-of the knowl· 
edge of how to prevent diseases as well a� to curs them after 
they are engendered-must tend to ampUfy and enlarge the 
same. His win be the task, not merely to recogniz'il the 
forms of ills and endeavor to combat their effects, but to look 
into the future and, through the aid of circumstances of the 
present, predict possible evils and point out mellns of defense. 
Add to this the conl!tantly increasing knowledge of drugs 
and their properties, of the wonderful relations of mind and 
body, of the nature and habits of disease, which Science is 
rapidly developing, and the physician of the future has 
before him not a uarrower but a far wider field for the exer· 
cise of his skill. 

"Preventive medicine," says Dr. Henry Bowditch, in an 
an admirable and exhaustive paper on t.he subject, which we 
find in the fifth annual report of the State of Massachu
setts, "is the natural outgrowth of modern thought and re 
sourCBS, stimulated by centuries of suffering and by the 
sacrifice ot multitudes of human beings." The various les· 
sons given us by Nature as to the poslibility of ch ecking or 
preventing disease have culminated in the fact that the State 
uses its moral power and material relources toward preserv· 
ing tb� hettlth of itl! cLt�en8. As to how h,I the State mal 

thus exercise authority, there is a di1lerence of opinion ;"but 
the views expressed in the paper before o.s (pointing out that 
the neglect of a city' government to provide proper sewerage 
and the course of a common drunkard, both tending to dis. 
turb the public peace and the comfort of indi rlduals,are alike 
crimes and should be considered as such in law),seem fraught 
with a deal of sound sense. The existence of vile deposits 
which overwhelm the inhabitants with a tainted atmospht're 
or the spread of a habit which strikes at the root of the phy· 
sical, moral, and intellectual health of the people, are both 
producers of d isease to the community which should be as 
sedulously guarded against as the visitation of a fever to 
the indiviaual, and the means used to defend the people 
from their ravages are striking examples of pure preventive 
medicine. 

In considering the best chances of a person having a 
tendency to consum:ption arriving at a good old age after a 
life of health, Dr. Bowditch discusBes a few general topics 
and lays down a UlUnber of plain rules for sanitary guidance, 
whicu are mainly generally applicable to every one. Under 

'the subdivision of residence, the first point urged is that the 
cellar should be always dry. -No possibility should exist 
of drinking water becoming contaminated by refuse; and 
hence for the latter,closely ce�ented stone, brick or vitrified 
tile drains should be used, while the supply for drinking 
should be brought to the house from some distant spring or 
pond. The dwelling iA best located on an elevated knoll, 
open to the south and west winds, but somewhat shielded 
from the north and east. There should be means of allow· 
ing sunlight to enter every room. As regards temperature, 
about 70· all a medium is the best, and this heat should be 
derived from open fire places connected with well constructed 
chimneys in every room. 

With reference to clothing, the writer condemns sudden 
changes made in the spring of the year, and points out the 
well known objections to thin soled shoes, tight lacing, and 
low dresses. Bathing is recommended in moderation as a 
check to consumptive tendencies. Surf bathing, however, 
should be cautiouAly indulged in by all predisposed to pul. 
monary difficulties. 

Dr. Bowditch condemns very strongly the neglect of re
creation common to Americans. Children naturally weak 
should be compelled to play in the open air, and business 
men should make it a rule to leave work for a certain period 
each day and devote tlle same to exercise or other re1axation. 
In matters of education among people IIhowing the slightest 
tendency toward consumption, it should be a steadfast law 
that the mind should be wholly subservient to the body's 
welfare. 

The various kinds of physical exercise are considered. by 
Dr. Bowditch in some detail Walking, he beneves,is the best 
form, and most generally applicable. It exercises the body 
bettln than any other method. The most favorable time is 
about midday in winter and in the morning and toward 
evening in summer. Late in the evening is les8 useful be 
cause of the liability to dampness and coldness in tbe absence 
of the sun's rays. Fast running,in the opinion of the writer, 
is pernicious to consumptives; it produces violent motions 
of the heart and too rapid breathing, and consequently great 
tendency of blood to the lungs. As regards dancing, it is 
said that, at appropriate hours and for a proper length of 
time, nothing can be better. It promotes grace and ease of 
motion and positive health, if used thus properly. Horle· 
back exercise for consumptives is excellent, and in fact a 
remedy for the d i8f:ase at its inception. An elLsy pacing or 
galloping horse is better than a hard, square,solid trotter, as 
the latter is apt to cause pains in the chest and· undue 
fatigue. Driving for health should be in an open carriage: 
t.he back should never be rolled up while the sides are erect, 
because the draft thereby produced will be liable to cause a 
cold and consequent injury to the lungs. 

Gymnastics, "hile inereBlling the power of the muscles,are 
of little advantage in warding 011 phthisis. Manyatalwart 
gymnasts bave been Tletima to consu1Dption. The BWinging 
of heavy cluha about the head cannot be recommended. Lesa 
exercise than thatwith thearmB cauea hmmorrhagein those 
con8umptively inclined. BoxiDg putl almolt too much 
strain on the heart and lungs, and it is questionable whether 
severe blows oll the chest are ever of use. Bowling should 
be avoided by consnmptives. Rowing tends to expand the 
chest, and, if DO raelDg be undertaken, may prove of great 
value. Swimming should be uaed with great cantion, as too 
long a stop in the water is apt by itself to bring en con
sumrtion. 

Dr. Bowditch,in conelullion,says that if these re»mmenda· 
tions,with others that might be added by any family physiCian, 
could be thoroughly carried out by the patient during child
hood, and by the man or woman when arrived at adult life, 
many that will now die of consumption would escape that 
calamity. 

TIle Analyztnlt Power oC the Spee&ro.eope. 

To the EditOr of the &ientiflc American: 

The science of spedrum analysis is not yet a hundred 
years old, but the results obtained in this short time are sur
prising. The grandest principle evolved is, the uniformity 
of the elements composing the universe. The earths, metals, 
and gases, of which the planet on which we live is made up, 
ha ve been found to be preaent in the sun Il.nd the fixed stars, 
and Bome of them also in nebull8 and comets. By analysi8 
of sunlight, 8everal new metala baTe beeD discovered, whoee 
presence in our world was not theretofore known. Some 
CQullection h�s also been foqne! to e�ist betw�1l the .pots 
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and. glowing gas streams of the sun and electrical phenomena; 
although the subject has not been sufficiently studied lor the 
laws govemin� this relation to be definitely established. 
When we think t hat, formauv thousands of years, Nature 
ha9 set the rainbow itl. the heavens, as a constantly recurring 
hint of the great laws of the light shut up in the tiny globules 
of water, it seems strange that man did not sooner grasp at 
some of this half concealed knowledge. But it is not of the 
results of spectrum analysis of which I wish to speak, but of 
the minute analyzing pow"rs of tue instrument itself. 

The most interesting of these is the power of indicating 
the size, shape, and motion of the gas fiames of the sun. 
From time to time, streams of glowing gas shoot out fr01l1 
the surface of the sun, to the hight sometimes of one hun. 
dred thousand miles, and with a rapidity of one hun· 
dred miles or more in a second of time. They may have also 
a·lateral motion,end develope into the most fantastic shapes. 
It. is possible to measure with accuracy these swift twistings 
and turnings,to draw their contours, and to note not only t.he 
rate of velocity but also the angles which they make with 
the surface of the sun. 

Another interesting powe::o of this instrument is that of 
denoting the presence of extremely minute quantities of 
Bublltancell. The most common of all known substances is 
sodium, the baB.e of common salt. Indeed so universally 
distribnted is it .that great difficulty is eXFerienced in obtain. 
ing a .pectrum without the characteristic lineB of this metal . 
It will not be wondered at when we learn that t.he �pectro. 
scope will demonstrate the presence of @o small a quantity as 

one fourteen millionth of a milligramme,or 1.40001 o"OOOlf of 
a gramme. 

There are three other metals of which the spectroscope has 
t he susceptibility of demonstrating even smaller quantities, 
namely, lithium, thallium. and stronthium, the visible 
quantities being one forty,eighty,and one hundred millionthll 
of a milligramm!l respectively. 

It must not be supposed that the instrument i9 employed 
only in astronomical and chemical science. In many me· 
chanical arts, it hu become uReful, as for instance in the 
preparation of dyes. It comes to the assistance of the pnb1ic 
ana1y:6er in teating the purity of wine, beer, cheese, butter, 
etc. It has opened an important field of research to the phy. 
sician, diagnosiDg tor him the condition of the tissues and 
fluids of the human body. It is moreover an aid in the ad. 
ministration of justice, in detecting the presence of blood or 
of poison. 

In conclusion, let me give, as an illustration of its accur
ate and minute power, the examination of human blood. 
Blood may be burned. treated with acid, dried or washed or 
kept lor an indefinite period of time, and yet this instrument 
will detect the presence of the constituents of the blood ill 
the substance that remains. 

Moreover the fresh blood globules ara so minute that, if 
three thousand of them be placed in a row, they will measure 
barely an inch in length: yet one half of one of these globules 
or one six-thousandth of an inch of blood, may be detected 
by the spectroscope, S, H. C., M. D. 

----�------.. �,.�, .. ------------

Poll.hln" a ParaboUt\' 19111',,01'. 
To the Editor of the &ientiflc American: 

Having read with much interest, in your recent iSBuel', an 
account of a proposed plan for constructing a mammoth teo 
lescope, and hl!.ving heard it stated that it would be a dUll. 
cult matter to turn and polish a parabolic mirror of a large 
size, I inclose a drawing of a device which suggests itself to 
me as adapted to the requirements of the case; and I think 
it should be brought to the notice of any partiee contempla. 
ting the erection of such a telescope:, 

A is the mirror, B a bar, extending across the top of the 
mirror and having lugs, b b; C is a guide, having the exact 
cnrve to which it is designed to turn the mirror, and on which 
a lug, on the journal, D, slides; E is the tool (wuich is de. 

tachable), from which the shaft extends upwards through 
the journal, D, above which th9re is a collar. F is a pulley, 
from which the shaft receives its motion, the belt running al1 
right angles to the plane of action of the shaft; F' is a jour. 
nal, turning in a eocket in the bar. 

It is clear that, by imparting to the shaft a high velocity, 
and then rocking it slowly from side to side, at the lIame time 
slowly revolving the mirror, the whole of the surlace 
will be trave1'lled by the tool, and will have the exact curve 
of the guide, C. Probably the best mode of imparting the 
oscillating motion to the shaft would be by extending it above 
the pnlley, attaching a pivoted rod at the top, and operating 
it by hand. WH. B. COOPER. 

Philadelphia, Pa. 
••••• 

WE tIe8,in the London Building NeuJs, that it is prop'lsed to 
construct a railway from Naples to the crater of Mount 
Veauvius. The journey will be made in an hour and a quarter, 
aDd the Une is to cost six or eIght hundred thousand doUars. 
One 01. the promoten is said" to be enabled, by his study of 
the subject, to guarantee tbe safety <!t the :passengers in UlQ 
event ot an erupU9n," 
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