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We present in this issue an illustration of the great 
steel cantilever bridge by which the Long Island Rail­
road Company expects in due course to run its trains into 
New York City, and thereby add to the transit facili­
ties of Greater Xew York. As our readers are ' doubt­
less aware, the �ew York Central and Hudl!on River 
Railroad is the only one of the trunk lines that possesselS 
a tel'Ulinus on Manhattan Island, and is able to land 
its passengers in the heart of New York without the 
inconvenience of a ferry trip across either the Hudl!on 
or the East River. Except the New York and New 
Haven Railroad, which has running privileges over 
the tracks of the Xew York Central, all the other com­
panies are compelled to place their termini on the 
shores of New Jersey or Long IlSland, and subject their 
patrons to the delays and greater or less discomforts of 
ferry travel before they reach the metropolis itself. 
It was only a question of time before the problem of 
reaching Manhl}ttan Island either by bridge or tunnel 
should be agitated, and at the present time there are 
three schemes 011 the New Jersey and three on the 
Long Islaud side for making a through rail connection. 
Two mammoth suspension bridges ha\'e been designed 
to cross the Hudson River, one at �'ifty-ninth Street 
and the other at Twenty-third Street, and about a mile 
and a half below Twenty-third Street is the well known 
Hud/mn River tunnel, which has been constructed for 
three-qual·ters of the distance beneath the bed of the 
river. It is al�o proposed to make rail connection by a 
tunnel from the lower end of the city to Brooklyn, and 
by two bridges, the East River Bridge from Delancey 
Street, New York, to a terminus near BI'oadway, 
Brooklyn, and the New York aud Long Island Bridge, 
which forms the subject of our CI'Out page illustmtion. 
Although all of the above mentioned schellles m'e pri­
mal'ily intended to give an all-mil conuection with X ew 
York City, the bridges will ill e\·tll·y case make alllple 
provision for vehicular and pedest!'iau u'llffic, and will 
thus form important thorou�hCares to link together 
the street systems of Greater � ew YOI·k. 

The bridge lIOW under consideration will carry the 
tracks of the Long Island Railroad COlllpany iuto Sew 
York City, which it will enter between �ixty-foUl·th 
and Sixty-fifth Streets. A great terminal station will 
be built on Manhattan Island which will cover the ell­
tire block bounded by Second and Third A venues and 
the streets above mentioned. The station will be 010 
feet long by 200 feet wide, and the platforms will 
be 54 feet abo\-e the street le\'el. The basement will 
be occupied by the machinery for ele\'ators, etc., and 
by a large cold storage plant, the space devoted to cold 
storage alone comprising 480,000 cubic feet. On the 
ground floor there will be stores, a large restaurant, and 
a central hallOO by 70 feet, facing which will be six large 
elevators, each having a tioor space of 150 square feet. 
Behind the elevators will be two express rooms. A 
covered carriageway will lead from Sixty-fourth to 
Sixty· fifth Street. The space from the carriageway to 
Second Avenue will be given up to a market. The 
second floor will be at the same level as the platforms 
of the elevated roads on Second and Third Avenues. 
It will contain a large entrance hall 50 feet by 150 feet, 
several large restaurants, and a nUlllber of spacious 
galleries from which it will .be possible to look down 
upon the market below. Above the entrance hall on 
the second floor will be a waiting room, 80 feet by 175 
feet, and the various ticket and telegraph offices and 
bureaus of a large terminal station. Outside the wait­
ing room will be a broad platform ext�nding to the 
track buffers. Thel'e will be twelve tracks in the 
station, and the whole will be covered by a lofty 
roof, carried on arched steel trusses, in which liberal 
provision will be made for lighting and ventilation. 

Outside the station the twelve tracks will converge 
to a massive four track steel viaduct, which will be of 
standard construction, and will be built parallel with 
the streets and through the middle of the blocks until 
the portal of the great western cantilever is reached. 
The viaduct �pproach on the Long Island side will be 
about a mile in length, the street grade being reached 

. probably at Hulse Street and Middleburg Avenue. 
The problem of crossing the East River at this point 

is greatly simplified by the existence of Blackwell's 
Island in the middle of the river. By locating two 
piers on each side of the island, and placing the can­
tilever piers close to the bulkhead lines of New York 
and Long Island, it has been possible to reduce the 
length of the channel spans to 846 feet, the intermedi 
ate span across the island being 613 feet in length. 
The bridge is built on the cantilever principle, and in 
its outline it will remind our reade:os of t.he high level 
bridge across the Hudson River at Poughkeepsie. The 
likeness is merely one of general outline, for in respect 
of weight and size the present structure will easily out­
rank every bridge of the kind in America, arid, with 
olle exceptior;t, in the world. The Forth Bridge, in 
Scotland, is the largest cantilever structure in exist­
ence, its two channel spans being 1,710 feet in length, 
and it is likely to remain forever the longest, for the 
reason that when the distance to be bridged exceeds 
1,200 feet it is found that suftlcient rigidity can be ob-
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tained in a stiffened suspension bridge-a type that 
costs considerably less than the cantilever, especially 
in bridges of exceptional length of span. 

The bridge is made up of two cantilevers, each 500 
feet long, one on the New rork and the other on the 
Lonll Island side, a deep parallel truss across the 
island with overhanging cantilever arlllS at each end, 
and two intermediate spans, each 350 feet long, sus­
pended above each channel. Perhaps the most strik­
hlg, awl certainly the Illost handsome, feature will be 
the six massive piers which carry the stmctlll'e. FoUl' 
of these will practically carry the whole of the weight, 
the end piers being used as anchorages for the inshore 
arms of .the end cantilevers. 'l'he four channel lJiel's 
measure 45 feet by 85 feet at the base, and will be 
carried up to 135 feet above high watel', the requit'e­
ments of the War Department callin� for II. clear head­
way of 135 feet below the bridge at high water. The 
foundations are carried dowlI to solid I'oek, which has 
been found at from 20 toGO feet below lIIean tide. As 
will be seen from the illush'atiem, they al'e of very mas­
sive appearance, the four chanllel piers containing 
810,000 cubic feet of UOllllecticut gmllite, and the two 
anchor piers 216,000 cubic feet of the same material. 
It was originally i ntellded to Cal'I'Y the pi�rs up solid 
from foundatioll to capstone, but SUhiSl'lluently the 
desigll WIUl changed hy piel'cing the center with an 
arched opelling-a lIIodificatioll which will add greatly 
to the architectm'al appearance of tile whole struc 
tUI·e. 

The trusses will be of the well known pin connected 
PI'att type with divided panels. They will be placed 
;W feet apart and the space between them will be 
occupied by four lines of track, those which are laid 
next the trusses being used for local trains and the 
other for eXl"'e!<s service. The floor system will be of 
the standard type, consisting of deep plate steel floor­
bealus, I'i\'eted at their endiS to the posts and vertical 
ties, with plate IStringers, riveted to and between the 
lIoOl'beallls amI extending the full length of· the bridge 
bellellth the I·ails. 

On the outside of each truss is a wagon way and a 
six foot sidewalk, the sidewalk rails forming the ex­
ta'ellle outlSide line of the bridge. This will be carried 
upon cantilevers or brackets, which are in reality 
extensions of the floorbeams. From the ends of the 
bridge the wagoll ways will descend on a regular grade 
to the street level, and here they will be carried by the 
posts of the viaduct to which the brackets are riveted, 
as shown in Ollr illustration. 

The total width of the bridge outside the footwalks 
will be 98 feet. The greatest depth of the trusses 
will be 100 feet, merusured from center to center of pins, 
and the total height of the top chords above high 
water will be 2a;; feet. The total length of the whole 
stl'Ucture between tel'minals will be two miles. Thirty­
six thousand tons of steel will be used in the super­
structure, and the estimated cost of this great work, 
including the terminals, is $8,000,000. 

It can well be i1 uagined that the various members 
of a bridge of this size will be of exceptional size, and 
perhaps the belSt idea of this is conveyed by the dimen­
sions of the steel pins which transmit the weight of one 
caniilever to the pIers. Each of these is 20 inches in 
diameter, 9 feet 6 inches long, and weighs four tons. 
The many eyebars and compression members that are 
packed snugly against each other at this point repre­
sent, therefore, a solid mass of steel nearly ten feet in 
thickness. 

In erecting the bridge, temporary falsework will be 
built between the two island piers and between the 
anchorabPtl and river piers. Upon this the island span 
and the two shore arms of the cantilevers will be erect­
ed in the usual way. The ends of the shore arms will be 
bolted down to t.he anchor piers. The temporary false­
work can then be removed, leaving the trusswork 
sell-sustainil�g. The river or channel arms of the 
cantilevers can now be built out over the river, the 
weight of the overlmnging parts being counterbalanced 
by the inshore portion. The center truss is built in 
the same way, the Nnction being finally made at the 
middle of the span. ! 

It should be mentiened in �n{'ln!<ion that the 
bridge will embody in its consh,,"·tinn the best 
features of the pin connected and I'in'h'd systems of 
bridge construction. The whole of the IIIllssive wind 
and sway bracing will consist of built up plates and 
angles with riveted connections to the trusses. 

Our thanks are due to Mr. A. C. Bedford, treasurer 
of the Long Island Railroad, for cOUl·tesies extended 
during the preparation of the present article; 
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Reeent Patent and Trade Mark Decisions. 
Imperial Chemical Manufacturing Company v. Stein 

(U. S. C. C. A., 2d Cir.), 77 Fed., 612. 
Neglect to Sue for Infringe!lJ.ent.-'rhe patent in this 

calSe was for a process of dyeing hair and the chemical 
l)J'eparations constituting the dye bath. The defend­
aut sold the patented hair dye for about fifteen years 
ill .sew York City, during which period of time it seems 
that the oWller of the patent lived in that city but did 
not protest II./"raillst the infringer of the patent. The 
failUl'e, howe\'er, to make such protest when there is 
no e\'idellce that she knew of the infringement, except­
illg that she happelled to live in the same city, should 
1I0t defeat a reco\'ery for the infringement. 

Xewtoll v. Buck (U. S. C. C. A., 2d Cir.), 77 Fed., 614. 
Sale of Patent by a Receiver in Proceedings Supple­

mentary to Execution.-Buck transferred, in writing, 
to a firm certain patents, but, accidentally, one patent 
included in the agreement was omitted in the writing. 
Afterward all rights under the agreement were assigned 
by the firm to Newton. Then a receiver of the pro­
perty of Newton was appointed by the State Court in 
proceedings supplementary to execution. By order of 
the court the receiver sold Newton's interest in the 
omitted patent and the purchaser transferred the same 
back to Buck. The equitable title that Newton held 
in the omitted patent by the receiver's sale passed to 
Buck and a subsequent assignment thereof by Newton 
passed no interest. 

Muller v. Lodge & Davis Machine Tool Company 
(u. S. C. C. A., 6th Cir.), 77 Fed., 621. 

Increase of Efficiency Ground for Patentability.-If 
an inventor has greatly increased the effectiveneiSs of a 

mechanism, his patent will be sustained although his 
elements are old and no origiual results are accom­
plished. The patent in controversy was on a tool 
holder for l�thes. The pRtf'ntee had arranged old ele­
ments in such a way that by a conjoint use of two nuts 
he much improved the effectiveness and accuracy of old 
devices serving the same object. The patentee is not 
only entitled to the conjoint use of the two nuts in 
combination with the rest of the device claimed, but 
also to the benefit of every suggested conjoint use of 
these nuts which adds to the effectiveness of his me­
chanism, although not claimed as within the purpose 
of the invention. 

Limitation of Claims.-If the invention patented is 
not a pioneer or primary invention, and reference 
letters be used in the claims, they will be limited 
specifically to the combination of all the elements 
specified; but if the invention be broad and meritorious, 
working a decided advar:ce in the art, it will require 
something more than the use of reference letters in the 
claims to limit them to the exact form of device de­
scribed. 

Tool Holders for Lathes.-The Muller patent, No. 
272,304, must be limited, as to claims 2 and 4, to the 
precise structure claimed by reference letters and the 
patentee is not entitled to a liberal application of the 
doctrine of mechanical equivalents. 

Steel Clad Bath Company v. Mayor, Lane & Company 
(U. S. C. C., N. Y.), 77 Fed., 736. 

·What Amounts to Invention.-The fact that one is 
the first to produce an article having features long 
desired, that he has succeeded where many others 
failed, entitles him to a patent; and this fact, even if 
there are doubts as to novelty, should resolve the 
question in his favor. On this gruund a claim for a 
bath tub composed of a smooth sheet metal casing 
having a lining of copper, aluminum, etc., pressed into 
close contact therewith, is valid and is infringed by a 
tub in which an asbestos sheet of very slight thickness 
is placed between t.he casing and lining. 

Bath Tubs.-The Booth patent, No. 458,995, has 
been held valid. 

Repairing a Patented Machine.-The fact that a de­
vice is patented does not prevent the owner from put­
ting it in order when it gets out of repair, but when it 
is accidentally destroyed or is practically worn out, the 
owner cannot make a new machine under the guise of 
repairing it. 

Goodenough v. Cary (U. S. C. C., N. Y.), 77 Fed., 
827. 

Lacing Studs.-The Mathison patent, No. 525,152, 
for an improvement in lacing studs whereby non­
metallic, plastic metals, such as hard rubber or cellu­
loid, may be fastened to the heads thereof by attach­
ment to a crimped or corrugated flange, has been held 
void as lacking invention because it was like the old 
studs in every way except that the celluloid is held in 

A Cop)-rt:cht Deet.ton. place by minute depressions and elevations called 

Amberg File and Index Company v. Shea, Smith & crimps, instead of by minute depressions or elevations 

Company, 79 O. G., page 514. An index for the storage called tips. 

of letters is not proper subject matter for copyright. Bel'ry v. ·Wynkoop-Hallenbeck-Crawford Company (U. 
It is not a book within the meaning of the word in the S. C. C., N. Y.), 77 Fed., 833. 
Constitution, since by itself, that is, without the letters Money Checks.-The Berry patent, No. 268,988, for 
for which it is used, it forms no medium of informa- an invention consisting in providing checks or other 
tion or intelligence. Nor is the inventor of such an papers rt'pl'esenting money values with marginal tables 
index an author as that word is used in the Constitu- of figures to be torn off so as to prevent raising or 
tion. A monopoly for the index might perhaps have altering the amonnt, is void for want of invention over 
been secured under the patent laws. the prior �rtt especially the Stanfield 1873 patent. 

.. 
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The Sun and His Relations to the Earth as Parent, 
Ruler and Energizer." 

The sun is the most glorious of all objects, Sweden­
borg made the sun, in his system, the correspondent of 
the Deity ; the agent by which power and life wel'e 
given'to the inhabitants of surrounding worlds. Of 
all the energy that keeps things moving on earth, 99 
per cent comes from the solar heat. The meteors help 
and the moon gives us tides ; but 99 per cent of all the 
force that moves our mills, actuates our own hands 
and voices, comes from the solar rays. If the winds 
blow. it is because of some disturbance in the air. 
What is the cause? At some point or other the air is 
unequally heated ; masges of air rise ; othel' portions 
rush in to take their place and you have winds estab­
lished. If Niagara does not run out: if Lake Superior 
does not find its way permanently to the ocean ; if the 
Delawll.re does not stop running; it is because some­
where or other there are pumps 'running that lift the 
water back to the source, and those pumps are in the 
sun's r�ys. The constructor of the first steam engine 
8ays it is "nothing but bottled sunshine." What built 
the carbon in the stick of wood from which we derive 
heat? Simply the solar rays putting the eleme.lts of 
wood together in a certain way, and when you burn 
the stick you are allowing the hydrogen to resume its 
old combination with the oxygen from which it has 
been separated before. The power that actuates re­
sults is solar power, because derived from the food 
built up by solar rays. If you use a galvanic battery, 
a zinc and cal'bon battel'y with acids in it. how was the 
acid got out of its combinations and put in such shape 
you could use it? If you trace back the chemical pro­
cesses by which we get these things used in a battery, 
they were put in shape by the solar rays. If you leave 
out the heat coming from the stars (as much in a year 
as the sun gives in a second), and the heat from the 
meteors (about as much as that), and all the tidal 
power, all the rest is sun power. 

I am speaking within a quarter of a per cent when 
I say the sun is about 93,000,000 miles away-12,OOO 
times the diameter of the earth: so that the quickest 
railroad train, on a schedule of 60 miles an hour, would 
be 175 years on the journey. New York is a little bet­
ter off than Pennsylvania for cheap rail way fares, so 
that at two cents a mile it would be a little over one 
and three-quarter millions of dollars. 

The unit employed in measuring star distances is 
63,000 times the distance from us to the sun. Stellar 
distances are vastly gl-eater,' and our sun is no greater 
than any other sun. Our sun has a diameter of 860,000 
miles, or Tn- part of its distance from us. The quan­
tity of matter in it is 330,000 times that of the earth; 
the force of gravity upon it is twenty-seven titHes 
what it is here, so that a small man like myself would 
weigh about a ton, supposing there were life there. 
The average density of the "un is only a quarter part 
that of the eal·th. It averages a little more than the 
density of water. In all probability we don't see the 
sun itself at all; what we see is a great shell of cloud 
that overlies and covers it and sends out light and heat 
in somewhat the same way that the mantle of a Wels­
bach burner radiates light and heat from the gases 
within. The explanation of this low density is the 
intense heat of the sun. The temperature we don't 
know. The investigations of the past ten years show 
it to be between 10,000 and 20,000 degrees Fahrenheit, 
and probably not very fal' from 14,0;)0 degrees. The 
effectjve temperatm'e is no more than a tllOnsand de 
grees one way or the other. The furnace in which our 
French friends make diamonds is possibly six or seven 
thousand degrees; but this double temperature imli­
cates a vastly increased radiating power. 

What is the temperature of the earth? Do you 
mean the temperature of the North Pole, at the equa­
tor, at the top of mountains? There isn't "a" telll­
perature of the sun. On the whole, it acts as if it were 
a body covered with lampblack heated to a certain tem­
perature, and we call that the" effective temperature. ' 
At a very small depth within the solar surface the tem­
perature rises, rises, rises-just as it does as you descend 
in the earth. Then how is it that its temperature is 
maintained? The probability is that the temperature 
is maintained by the continuance of a process going on 
age after age-the process by which the worlds were 
made-the system that surrounds the sun. We are 
quite sure that it is not produced by any action of 
combustion in the first place. If so, I cannot stop to 
explain how the calculation can be made, but long ago 
the sun would have burned out. It could not last but 
about six thousand years in all. Neither can it bl' 
simply a warm body cooling and brinl;ing the heat 
from inside to the outside and throwing it off by 
simply cooling as a ball of iron; it would not lu. .. ,t 10llg 
that way. Some have suggested that it was p ro ducell 
by the rotation of the sun, that the sun's heat is main­
tained by a sort of an electric arrangement like a Holtz 
machine ; but it is very easy to calculate that no heat 
is produced in that way, that there is a hang back to 
the sun, just as power is required to drive a dynamo 

* condensed for the SCIENTIFIC AlIIJlRICAN from a lecture at the Drexel 
Institute, Philadelphia, by Prof, Clw"l\l8 4. YOlIDg, proteeeor ot IIIItroDomy 
at PrlncetOD VqivereJty, 
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machine; and the sun's rotation would have been 
stopped, on that basis, in five hundl'ell years, Then 
there is the older idea that the heat is produced by 
meteors falling on the surface. When 'fyndall wrote 
his book upon the" Mode of Motion" the theory was 
maintained in that way. 'l'he idea was that the 
meteoric matter falling upon the sun might account 
f or the I'adiation of the heat. A mass as large as the eal'th 
falling upon the suu with the velocity that the earth 
would acquire in dropping that distance would supply 
the sun f 01' a hundred yeal's, Hut Veuus and Mercury 
say no! If there were any such quantity of meteoric 
matte r Ileal' the SUII, their orbital llIotions would be dif­
ferent. 'l'he eal'th would get as much heat from the 
meteOl'S as it did from the sun, Helmholtz suggested 
about 1853 that the sun's heat is maintained by' its 
slow shrinkage. S upposing I hold a book in my 
hand and drop it on the nlllll', what happens? G ravity 
acts upon it, with a little lI oise ;  but the maiu thing 
is, the book is warmed ami tlw 11"01' is warmed. Motion 
has been pr ouuced aud has �et'u stopped, and a cer­
tain amount of heat 1lI111Ul'stioliahly pl'oduced. If we 
put a hole through a weight and put it on &,�, and let 
it slide down, it would produce he a t  abo; ' ?jSuppose 
every portion of the sun's surface {kops 150 feat toward 
the sun's center, diminishing its tiiallletl'r abuut;JOO feet; 
in that case, on any reasonable hypothesis of the con­
stitution of the sun, that would account for all the 
heat the sun sends forth. If the sun continued ",hl'ink­
ing faster than that, it is growing warlllel' ; if it is 
shrinking more slowly, it ought to be co oli ll:.:' off a 
little. The sun is giving out ilO calories of lH'at fOl' 
every square meter of its lmrface, which wOllhl Iwat, 
30 kilograillllles of water one degree every lIIilllltl� 
equivalent to about 2� horse power energy. If, by 
some means or other, we cuuld case the SUI! in with ice 
60 feet thick anu then let t.he heat start, it wuuhl be 
just one minute melting off. A yeady shrinkage uf 300 
feet in diaUleter of the sun woullllULve to go on for 7,000 
years before detection 1Jy the be�t telescopes that we 
or our posterity are likely to [losses,.,;; tLIllI it c ouhl go 
on from seven to fifteen million �-eal's without disturb­
ing anything ; but the end will cOllie: thoug h just 
here we meet with a difficulty with I'eference to the past 
history of the system, The geulogists want lIlore titHe 
for the making of the solar system by the processes 
that seem to be indicated by the nehultu' hypothesis. 

If the sun is throwing off heat alikp ill all dil'Pl'tions, 
I do not think it can pos�ibly be 1ll01'l� than l:iU,UUU,OOO 
years old. Can it be that energy i .. l'xPt'IlI!t'11 only in 
radiating from the sun to another materit,1 bo lly ? '.rhe 
whole solar system does not receho" 1I1OI'e than two­
thousand-millionth of the heat that tl III slIn 1·lulin.tes. 
It goes off into space. Our hundrerllllilliou", of poslSihle 
life for the solar system might easily hl"'ome a million 
millions if it only loses heat when it ;,{in's it to some­
thing else. 

Several diagrams were thrown upon th e sm'een illus­
trating the nebular hypothesis of uI·'°I'IOPlIlI'lIt of the 
solar system. By Illeans of the actillollll'tI'I' t he heat of 
the sun's rays is measured, though we 110 not know 
how much to allow for absor ptioll by thl' atmosphel'e. 
The Wilson & Gray (1894-95) r atiiollli('I'onleter is the 
most delicate apparatus yet de,-isetl fOl' Slltl heat 
measurements. At the Columbiall \VOI'hl 's Pail' of 
1893 was shown a great reflector IJIllIle of boi ll' l' h'on 
lined with mirror glass, projectin;,{ li;,{ht alld heat that 
ran a two horse power engine as lOll:.:' as the SUII woulll 
shineo The invention was EricssolI·". who luul a grl'at 
idea of the value of the sun's rays ill E:.:'ypt allli other 
such countries where the sun's ray" ('ollhl he depended 
upon constantly. Our best ste alll eng-illl's do 1I0t give 
one-sixth the power originally shot olf thHII the sun, 
stored in the coal, and finally br ou;,{ht lIuder the guid­
ance and coutrol of Illan as iSSlIillg fl'oUI the steam 
engine. The general surface of tilt' SUit is at least 
5,000 times as bright as the li lllL' Jight and not Illore 
than four or five times as br ight as the electl'ic lig ht 
you are using to lI ight. 'l'J1l' lillle light is an intense 
jet black when held agaill",t the solal' tlurface, 

Sun spots are a VPI'Y iutl'l'esting phenomenon. One 
of the largest spots observed was oyer 100,000 Ihiles in 
diameter. Sometimes spots do 1I0t last IlIOl'e than a 
day or two, and the Methuselah of the race lived 
eighteen months only, They vel'y ral'ely last over a 
year. 'l'hey do not lie below the SUIl'S slll'face, on 
which tlll'v a1'e a sort of a boil Meteorologists h ave 
been dism;",sing a theory of cold waves-spots fOl'med 

by cong'ealing t.aking place at certain portions of the 
l'nlar surface; frolll eel'htiu POI'tiOIlS of the Illaterial 

they rise and al'e cOIIgt'aleli ill risillg'. U sua lly the sun 
spots are cooler than the SIlI'I'OUIllIiIlg' SUII, '.rhe center 
of the sun spots gives usnally 1I0t 1II0l'e than a quarter 
as much heat as the sllI'face s llI'l'ouuding it; but when 
you get near the edge of the StUl, they actually al'e 
hotter than the sUI'i:ounding photosphel'e, '.rhe t!pot 
of 1893 appeared in connection with the great electric 
storlll, when the telegraph lines wOl'ked without bat­
teries for a whole day; and this gl'eat spot, just about 
the size of the earth, broke out just about the tillle of 
the occurrence of this electrical storlll, one of the co­

incidences between a great solar disturbn.nce and a 
gt'e8.t wagnetic disturbance on the eal,th's sUl'face, 
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\Ve do not know the cause of the spots, Now thl3y 
are rare and again abundant. The average interval is 
about eleven years. They were exceedingly numerous 
in 1872, almost disappeared in 1880, but in 1884 there 
was another llIaximulll, There is no regularity about 
it, Nobody knows what lllakes the slight approach to 
periodicity of their occurrence, Do these variations in 
the sun spots affect the earth? Some consider them 
causes of storllls, -some, of disease (cholera for instance), 
some, cOlwllercial crises; ail sorts of happenings are 

laid to the ac()(.lunt of sun spots: but, as far as I can 

wake out the 0 evidences, the line of llIagnetic storms 
corresponds with 0 the sun spots. If you watch the 
magnetic needle, you find it keeps swinging back and 
forth and at times will dance about for days at a time, 
And we call that a magnetic storlll; for some reason or 
other the llIagnetic conditions of the earth are dis­
turbed and the magnet vibrates, Some observers 
watch this change constantly, and records are kept. 

In years of nUlllerous sun spots, magnetic storms and 
the aurora borealis appear frequently. but the connec­
tion we cannot accouut for, \Ve do not know if they 
be cause and effect. They go t0e�ther. It is entirely 
possible that the disturbances are altogether from out­
side and affect the sun and the earth together, Each 
new accession of sun spot activity breaks out on one 
side of the sun's equator or the othel'. '.rhey wove in 
well-defined zones, 

When we look at the solar spectrum, we get a great 
lIlultitude of diagram",. }t'raullhofet' discovered this in 
11:116, the Fr-d.unhofer's liues being dal'k streaks across 
thll spectrum, Prof, Young described the significance 
of these line",. The burning of gases produces beauti­
flllly b l'iIIiant spectra; but where you have a solid or a 
liq uiu you have a spectrum that is continuous-no 
markings. The explanation of these dark lines in the 
solar spectl'UlIJ is that these photosphere clouds have 
an atmosphere of gases over them, and when the light 
from that photosphe re passes tlll'ough that atmo­
sphere, tht'll tho",e lines turn dal'k. In the eclipse of 
the sun showlI upon the diagram at the moment when 
the moon had <lovered up all the sun except this edge, 
the lines that had been dark before turned bright. and 
remailled bl'ight about a couple of seconds and then 
faded away, In getting the iron spectl'um, the iron is 
not simply warm-not simply melted-but it is aetually 
boiling, anti the il'on vapor is just like the stealll from 
the tea kett le, and ill that condition it gives a bright 
light, and then you could compa�e the spectrum of 
the sun with that of the iron and see if there is any 
iron in the sun, Two slides were exhibited giving the 
close resemblance of the iron and sun spectra, Row­
land's concave grating spectroscope is the best extant, 
The spectrum of a sun spot shows that the darkening 
is due to the presence of cooler vapors in which vana­
diulll is abundant. A blowpipe blister in a spectrUlll 
of the sun was due to a sudden blast of hydrogen gas 
moving 160 miles a second, A prominence of 200 llIiles 
length rose up from the sun's surface on one occasion. 

During an eclipse oecurring in 1882, visible "in Egypt, 
and of whi<lll photographs were taken, a comet was 
seen for ju",t two minutes, to which was given the 
name Tewfik, being tha t of the then ruling Khedive 
of Egypt, 

• • 

The Blcfcle Wood Rim Patent. 

In a recent decision in a ease before the United Statetl 
CiI'cuit Court for the NOI'thern District of New York, 
Justice Coxe sustained the Fait'banks and Berlo pate�!t 
of May 9, °18!13, 011 wood rims for bicycle wheels, '.rhe 
gl'eat populal'ity which these l'hus have attained within 
a year or two rendel's this decision especially interest­
ing. The patent is for a rilll cOlllposed of a series of 
sections or plies of wood of varying course or direction 
of grain, cementE'd together, the ends of each section 
breaking joints with the ends of adjacent sections, 
The court held that" the introduction into "the artoof 
the marked and at the present day unh>ersally recog­
nized illlprovelllent of the patent requirp.d ao exercise 
of the inventive faculties. Carriage wheels 
with the ordinary cOlllprel!Sion spokes and reinforced 
with iron tires had been wade with laminated fellies, 
but there is no pretense that the break joint and vary­
ing grain features of the patent are found in any of 
these structures, which are not adapted for use in a 
wheel provided with suspension spokes anll pneumatic 
til'es. . . . The patentees have done much to wake 
the wodern bicycle a perfE'ct machine," 

_Ie . 

DR. WM, T, BULL, says The Independent, has lately 
given to the world an acco ullt of the entire restoration 
to health of a woman who had carried a plate for arti­
ficial teeth in her esophagus for twenty-two months, 
her health meantime being at a low ebb, for the remova:l 
of which he successfully operated In that connection 
he relates some most interesting experiments with the 
X rays. It seems that there are Illany things that may 
be swallowed-one surgeon enumerates twenty-fiye that 
have been-and more than half of them are substances 
that ean be discerned by the aid of the X rays, Hence he 
considers that "this addition to surgical resources can· 
not be overestiwated." 
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of the line was reached just as the sun was crimsoning 
in the west, and thus was brought to a close one of the 
most stirring marine spectacles ever witnessec.l b} the 
city of Ne w York. 

••• • 
THE WAR IN THE EAST 

The daily press has kept our readers well iuformed 
of the progress of the G"eco-Turkish war. A .. truggle 
which involves the corulicting interests of so wallY n8.-

� titntifit jmtritaM. 
tions is of such unusual interest that wa will attempt to I t he European shore. this being their first foothold in 
give a brief analysis of the" Eastern question" and the 

I 
Europe. Constantinople f ell intA;> the hands of the 

fundamental causes of the present Greco-Turkish war. 

I 

Ottomans in 1453 and Greece in 1477. Thret:: years 
The birthplace of the Ottoman empire was Sugud, on later they gained a footing in Italy, at Otranto, a.nd in 

the Sakaria River, for here Wa.'! born the illustrious the next century Syria, Egypt and Arabia fell into 
Osmun, from whom the whole tribe took its name. It 

I 
their hands. 

is from this we get the name " Ottoman." Osman en- Under Suleiman the Magnificent. who lived from 
11Il·�t'd the holdings of his people in Asia Minor, and in 1520 to 1566, the Ottoman empire was at the height of 
1:;'� cro .. sed the Darc.lanelles anc.l seizec.l Gallipoli, on' its power, and included not only the entire Balkan Fe. 

CONSTANTINOPLE-DOLJtlABAGHCJlI PALACE ON THE BOSPHORUS. 

CONSTANT INOPLB-GALATA BRIDGE CONlfECTING GALATA AIID STAIlBOUL. 
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